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INTRODUCTION.



INTRODUCTION.

Iron  la  one o f  the v i t a l  elements o f  the 

human body. Without i t  re sp ira tio n  irauld be 

qu ite  im possib le . Haemoglobin, the transporter 

o f  oxygen throughout the body, has iron  as an 

e s s e n t ia l co n s t itu e n t, end i t  i s  in  th is  p rote in  

complex that the g rea test bulk o f  tho metal is  

found. Iron a lso  p lays a very e sse n tia l part in  

the r e s p ira t io n  o f  the t is s u e s , as i t  i s  a v i t a l  

element in  in t r a c e l lu la r  resp ira tory  enzymes such 

as ca ta la se , cytochrom e, cytochrome ox id a se , e tc . 

F urther, i t  i s  found in the chromatin m ateria l o f  

n u c le i in  the c e l l s  o f  a l l  the t is s u e s .

As might be expooted, the body ex ero ises  a 

most s t r i c t  economy in the m etal. Very l i t t l e  

iron  i s  excreted  norm ally, (about 0 .1  m illigram  

d a lly  in  tho urine o f  an adult m ale), and the iron  

frea  the breakdown o f  e f f i t e  red blood c e l l*  is  

recovered  most e f f i c i e n t ly  fo r  repeated use. 

Normally, the s l ig h t  d a ily  lo s s  in  the urine is  

made up by the absorption  o f  iron  in the d ie t .  I f ,  

fo r  any reason, the haemoglobin iron  is  lo s t  to  a



corked d egree , as by a covers route haemorrhage or 

by prolongad s l ig h t  haemorrhageo, the stores  o f  iron  

arc- drrrjn on u n t il they become exhausted, end i f  not 

rep laced  by iron  In the d ie t ,  le s s  and le s s  haemo­

g lob in  oan be manufactured u n t il  a recogn isa b le  

anaemia develops. The tissu e  Iron  Is  not encroached 

upon.
Though haemoglobin iron  la  not l o s t ,  a somewhat 

s im ila r  mechanism occura in  young in fa n ts , in  whom 

a l l  the Iron s to res  are constan tly  being drawn on to 

supply sore  and co ro  haemoglobin and iron  fo r  the 

growing t ie cu e s . I f  the s tores  ere  small and are coon 

d ep le ted , the haemoglobin Iron  is  gradually used fo r  

the tiesu ed , and, r e la t iv e  to  the in creasin g  volume 

o f  b lood  in c ir c u la t io n , le s s  end loan haemoglobin 

is  produced, u n til eventually  a recogn isa b le  anaemia 

cay develop .
Tho human in fa n t has a oerta in  amount o f  iron

at b ir th ,  end with th is  i t  must gro:* and survive

u n til i t  ie  cbout e ls  months o ld , when i t  becomes

capable o f  d ig e st in g  a d ie t  contain ing Iron , normally,

in  ths f i r s t  t lx  months i t  is  e n t ire ly  dependent on

i t s  s tores  o f  ir o n , fo r  during thi.j period the main

d ie t  i s  m ilk , which cen tcine le e s  than one m illigram

o f  iron  per kilogram  o f  m ilk , -  th is  being only one

part o f  iron  in  one m illio n  parts o f  oil?* t Thus at
/  the



the end o f  s is  months the to t a l  Iron content o f  

the Infant* in s p it s  o f  i t s  growth, le  the same 

as the t o t a l  iron  content at b ir th .

The main o b je c t  o f  th is  atudy was to  

determine* ae accu rate ly  as p o s s ib le , the amount 

o f  iron  stored in  tho l iv e r  and eplecn o f  the 

human fo e tu s  during the la o t  weeks o f  pregnancy, 

and to  d iscover  whether o r  not there was any 

appreciab le  in crease  in  the storage o f  iron  in 

these organs o f  the in fan t during the early  

neonatal p eriod . Zt had been hoped to include 

In th is  work in fanta  up to three o r  fou r months, 

in  whoa the s tores  o f  iron  were being drawn upon, 

to determ ine, f o r  tho average ease , when the 

drain on the iron  s to res  can be sa id  to begin . 

U nfortunately, up to  the dato o f  w ritin g , no 

su ita b le  m ateria l in  th is  age group had been 

obta ined .

As most previous workers in  th is  f i e ld  had 

ignored the iron  due to tho haemoglobin present 

in  the l i v e r ,  i t  beoeme a fu rth er  o b je c t  to 

separate the iron  due to  the b lood  in  the l iv e r  

from what may be designated the true h cpatlo  iron

/  present • • •



present in  the l i v e r  tis su e  l t a e l f .

An added elm was to  exp iers  what le  

v ir tu a lly  a v irg in  f i e l d ,  r e r e ly , tho Bantu 

foe tu s  and In fa n t, fh e  only wo^k done on the 

l iv e r s  o f  Bantu In fants wes that published by 

G lllaan  ( 19^5)» who In vestiga ted  a ssnall number 

o f  A frican  b a b ies , using mainly h is t o lo g ic a l  

methods, combined In rone oases w ith a ehealoal 

method. The eh ealoal method wes used on samples, 

In the fo ra  o f  very th in  s i lo e s  o f  the form alin - 

f ix e d  l i v e r s ,  the organs s t i l l  re ta in in g  th e ir  

haemoglobin con tent.

Due to the gen era lly  poor d ie t  and 

r e la t iv e ly  high ra te  o f  m alnutrition  e x is t in g  

among these p eop le , I t  wan thought that I t  would 

be o f  in te re s t  to see whether or not the foetu ses 

and newborn In fante would be a f fe c te d , and su ffe r  

a d e fic ie n cy  In th e ir  Iron  su p p lies .

F in a lly , i t  was hoped that from th is  work 

some l ig h t  might be shed on oerta in  c l in i c a l  

problem s, such as whether or not the um bllloal 

oord should be t ie d  early  at b ir th , and a lso  how 

the Iron  storage at b ir th  a f fe o t c  the anaemias o f  

early  in fan cy .
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HISTORICAL ASPECT.

Iron  has been known to man sinoe 

p re h is to r ic  tim es. I t  was the oustom o f  many 

anolent peoples to  a ttr ib u te  the d iscovery  o f  

iron  to  some god or d e ity , hence inform ation 

concerning the e a r l ie s t  use o f  iron  is  lo s t  

amongst the myths and fo lk lo r e  o f  the an cien ts . 

The Egyptians a scrib ed  the d iscovery  o f  iron  to 

O s ir is ,  the Oreeks to  Kadmos or  Prometheus, the 

early  Germanic tr ib e s  ored ited  Odin with the 

d iseovery  and the Romans a ttr ib u ted  i t  to 

Vuloan. (Q oldtfater, 1935)*

The w ritin gs o f  Homer and Hesiod contain  

a llu s io n s  to iro n , as do the Vedas, the B ible  

end many other anolent works. In tha o ld  

annals o f  China, claim  is  made that iron  was 

d iscovered  in that country at a time which has 

been ca lcu la ted  to  be about 2 3 0 0  B.G.

Actual p roo f that iron  was known and 

used in Egypt at the time o f  the early  Kings 

o f  tha Fourth Dynasty (about 3009 B .C .) has 

been adduced from in s c r ip t io n s  and sculptures 

dating from that p eriod .

/ The



g.
The e a r l ie s t  d ir e c t  re feren ce  to iron  as 

a cu ra tive  egent Is  found In the w ritings o f  

A pollodorus, dating from about 2CCQ B.C.

According to  th is  author, IphycuB, one o f  the 

Argonauts, was oured o f  Impotence by a oerta in  

Helampus o f  Argas, who preacrlbed rust which had 

been scraped from an enchanted sword and 

d isso lv ed  In wine.

I t  Is  a fa m ilia r  fa o t  that the ancient 

Egyptian pharmacopeias described  drugs p r in c ip a lly  

o f  organ ic  o r ig in . Iron  was one o f  the few 

inorganlo m edicines recognised  by the early  

Egyptians. In the Ebers Papyrus which dates 

from about l6 co  B.G. mention Is made o f  the use 

o f  iron  an a drug.

Hippocrates h im self frequ ently  mentions 

Iron In h is  w ritin g s . Ho s ta tes  that ; " I t  Is  

Im possible f o r  w ater, which cooes from earth whore 

there Is  iro n , to  be good. I t  must o f  n ecessity  

be hard and heatin g , d i f f i c u l t  to  psoa by the 

u rin e , ohecklng d e fa e c a t lo n ."

/  The



The f i r s t  t e s t  used fo r  Iron  u p p e rs  

to  have been that made by the physician  

D loscorldec Phakas, a nephew o f  Ptolemy X l l l  

and a cousin  o f  C leopatra , In the F irs t  

Century B.C. (H ieren ste in , 19^6). Papyrus 

soaked In aqueous ex tra ct o f  g a l ls  would g ive  

a d e f in it e  rea ction  when mixed in  a so lu tion  

con ta in ing  iro n . S im ila r ly , oak leaves soaked 

in  iron -oon ta ln in g  w ater, when d ried , g ive 

h ierog lyp h ics  trhlch would pass f o r  Creak 

ch a ra cters , the r c r c t io n  being between the 

tannin in  the vein s o f  the ock leaves and tho 

iron  present in the so lu tion  or  water. 

O loscorld co  Phakas used th is  t e s t  fo r  the 

d e te c tion  o f  iron  in  b lood , urine and sputum, 

a fte r  in c in era tion  and ex tra ctin g  both the ash 

and the g a lls  with rainw ater. One hundred years 

la te r  P liny used th is  to o t , and i t  has become 

gen era lly  knoun s in ce  ©a P lin y 's  te s t  fo r  iro n , 

and is  s t i l l  o f f i c i a l l y  in  use to th is  day in 

Veneiuela In the vinegar industry .

During the f i r s t  century o f  th® C hristian  

Era iron  seems to htva enjoyed great popu larity

/  as . . .



as a therapeutic Agent} fo r  we fin d  many w riters 

recommending iron  fo r  a greAt v a r ie ty  o f  uses.

The e lder  P lin y , f o r  example, state® that iron  

rust i s  a valuable m edicine, end recommends i t  

as a p ro te ct io n  aga in st sorcery  And gh osts , as 

w ell as against sudden pains in  the side or chest. 

Tho famous Theriacua Androsaohl, concocted by 

H ero's body physician  to p ro te ct  the Eaperor from 

p o ison s , contained amongst i t s  64 ingredients 

some form o f  iron .

Galen is  known to have used iron in  h is  

p r a c t ic e , fo r  ha s p e c i f i c a l ly  mentions employing 

the sulphate o f  iron  fo r  i t s  astringent e f f e o t .  

Abtlua (about A.D. ) in  h is  “Totrr.biblon" 

speaks o f  iron  as a remedy fo r  sp len ic  engorge­

ment.

Sydenham, the outstanding c l in ic ia n  o f  the 

17th Gentury, frequ en tly  mentions iron  in  h is 

w ritin gs and seems to  have hald the metal in  high 

esteem fo r  i t s  therapeutic value.

About 172*0 P ierre  Pomet, ch ie f druggist

in  the Court o f  Louis XIV, published h is  famous

"H is to r ic  Gener*ile de« Drogues". This work was
/  translated  . . .



tran sla ted  in to  English a few years a ft e r  I t  

appeared, end enjoyed wide c ir c u la t io n .

Concerning iron  Poaet Bays the fo llow in g  :

*3affrom o f  Mars (Crocus M artis) i s  an 

e x ce lle n t  remedy fo r  dropsy and to our a the 

green sick n ess* . He recommended a doco o f  

from 10 -  40 grams, and be lieved  th rt the moot 

e f f lo a c lo u o  form o f  th is  drug was made by 

exposing p la tes  o f  Iron  to dew, or eprln b lin g  

them with rainw ater.

In  a t r e a t is e  w ritten  In 1715 S tticon e  

Franscols G soffroy a ttr ib u te s  the e f f ic a c y  o f  

Iron to the fa c t  that I t  enters in to  the b lood , 

by which i t  i s  Rd iffu s e d  through the whole h a b it , 

i t s  astrin gen t v ir tu e  being everywhere exerted*. 

Whether or not C eoffroy  a ctu a lly  demonstrated 

the presence o f  iron  in  the b lood  ve do not know. 

Most w riters  sta te  that th is  most important 

d iscovery  was made by Menghlnie in  17^6. Accord­

ing to C h ristia n , Leaory and C oeffroy  demonstrated 

the presence o f  iro n  in the ash o f  blood as early 

as 1 7 1 3 * and Menghlnis was respon sib le  fo r

/  bringing . . .



bringing  th is  d iscovery  to the a tten tion  o f  the 

m edical u erld .

In 1&S6, Zalesk l demonstrated the presence 

o f  iron -bea rin g  bod ies in  various tissu es  o f  the 

body. This work was la te r  confirm ed end extended 

by S p its c r . The in terch a n g ea b ility  o f  iron  in 

food  with iron  in  human tlccu es  was demonstrated 

by Castre and F loresoo in  1SS°» In 1S9^ McCallum 

and H a ll, working independently, traced the 

absorption  o f  Inorganic iron  e a lts  through the 

□uoouo membranes o f  the g a s tro - in tc s t in a l tra ot 

in  anim als. The sane was done in nan several 

years la te r  by Hofmann. Quincke and Koohhause in 

1S95 a ctu a lly  traced  the course o f  iron  as i t  

was absorbed from the sn a il in te s t in e  in to  the 

lymph channels and thsnoe in to  the b lood , and 

showed that iron  was stored  in the spleen and 

l iv e r  as a reserve to bo drown on when needed by 

the b lood .

The researches o f  Bunge end h is students

from 16o5 to about 1 9 0 5  aroused considerable

in te re s t  in  the problem o f  iron  metabolism,
/  c h ie f ly  . . .



c h ie f ly  od a r e s u lt  o f  th e ir  analyses o f  the 

amount o f  iron  in  tho bod ion o f  laboratory  

animals at d if fe r e n t  ages. I t  was o lca r ly  

demonstrated that w hile the to t a l  amount o f  

iron  in  the body o f  newborn ra b b its , k itte n s  and 

puppies was sta tion ary  or  very s l ig h t ly  Increased 

during the suckling p er io d , yet the percentage 

o f  iron  became markedly decreased, b'hcn the 

m ineral com position o f  the newborn animal was 

compared with the a n a lysis  o f  the milk o f  the 

acme s p e c ie s , an e sco n tia l s im ila r ity  was 

observed between tha magnitude o f  the r e la t iv e  

proportion s o f  each element in  the body and in 

the milk »  eroept fo r  iro n . Milk was found to 

contain  much leea  iron  than many common food s ; 

the newborn animal was found to contain  a 

higher percentage o f  iron  than the adu lt. From 

a t e le o lo g ic a l  v iew point, in  order to  o f f s e t  

tho small amount o f  iron  in  the a l ib  the newborn 

animal was apparently granted a reserve supply 

o f  iron  that was dem obilized fo r  tho necessary 

production  o f  haemoglobin and other iron  

compounds during tho rapid growth o f  tho suckling 

p eriod .



In 1C99 Hugounenq undertook the 

determ ination o f  iron  in  the human foetu s at

lfc.

d if fe r e n t  ages. He showed that u n til the ooventh 

month o f  g esta tion  the percentage o f  iron  in the 

foetu s was email and was approxim ately constant 

par u a lt o f  w eight. During the la s t  th ird  o f  

the g esta tion  p e r io d , however, the d ep osition  o f  

iron  in  the body o f  the foetu s was very euoh 

in creased . Hisgouncng concluded from h is 

in v estig a tion s  that Bungee' theory o f  the 

presence o f  a reserve  supply o f  iron  in tho body 

at b ir th  was a lso  a p p lica b le  to  the humani

In 1932» Gladstone Investigated  tho to ta l  

iron  in  tho l iv e r c  o f  human foetu ses  and In fa n ts , 

and attempted to  d is t in g u ish  haemoglobin from non- 

hacssoglobin iron  by d ir e c t ly  estim ating the 

haemoglobin present in  the organs. Ramage et a l 

( 1 9 3 3 ) examined human in fant l iv e r s  sp eotro - 

g rsp h ioa lly  fo r  ir o n , th e ir  r e su lts  being the 

to ta l  iron  present.

/  Most



Host recen tly  o f  « l l f work has been dons 

by Focmaoronke e t a l . ( 1 9 ‘*2 ) on the transm ission 

and storago o f  iron  in the huss&n foetuses* using 

the r e d io -a o t iv e  m etal. 3y tho uco o f  those 

rad io  iso top es  i t  i e  p o ss ib le  to traoo la b e lle d  

p a r t ic le s  o f  iron  in  th e ir  Journeys about the 

body, and to find  them f in a l ly  in  th e ir  depdta, 

the la rg e s t  dopOt always being the l iv e r .
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MATERIALS AND METHODS.

Th® m aterial con sisted  o f  U9 l iv e r s  end 

22 spleens obtained at post-cortem  frea  the 

foe tu ses  and in fa n ts  which were born or had died 

at the Bridgman Memorial H ospital and at the 

Coronation H osp ita l. Only ttro l iv e r s  and spleens 

wore obtained from the la t t e r  h osp ita l (numbers 

U4 and ^9)» the remainder coming from the Bridgman 

H osp ita l.

Uithout exception* a l l  tho l iv e r s  and 

spleens rare obtained from Enntu foetu ses and 

In fa n ts . The age period  covered by these 

specimens was from 26 weeks o f  g esta tion  to  

13 days neonatal; the bulk o f  tho m aterial being 

f u l l  term r t i l l b l r t h s  and In fants who had died 

very early  in  tho neonatal p eriod . I t  was hoped 

that In fants up to  fou r  months o f  age would a lso  

bo obtained fo r  in v e s t ig a t io n , but as the main 

souroe fo r  these o ld e r  in fants was Coronation 

H osp ita l, where le s s  m aterial case to  tho p o s t ­

mortem room, combined with tho fa c t  that Bantu 

parents were loa th  to g ive  perm ission fo r  p o s t­

mortems, no e a t ls fa o to ry  specimen was obtained.
/  Only



o f  the d r ie d ,  powdered end m ixed p e rfu se d  l i v e r  

were 19.2 m ill ig ra m s  and 19*3 m illig ra m s  o f  i r o n .

A sm all s e c t io n  was removed from the 

r ig h t  lo b e  o f  l i v e r  Number 10 b e fo re  i t  was p e r ­

fu s e d . T h is  sm all p ie c e  was a n a lyse d  f o r  i t s  

i r o n  c o n te n t and from  i t  the  t o t a l  i r o n  o f  the 

whole l i v e r  was c a lc u la te d  by a d ju s t in g  the r e s u l t  

to  th e  w e ig h t o f  th e  l i v e r .  The t o t a l  i r o n  in  

the l i v e r  by t h is  means was 51 m ill ig ra m s . The 

l i v e r  was then p e rfu s e d  f re e  o f  haem oglobin . A 

f u r t h e r  s e c t io n  was removed from  the  r ig h t  lo b e  

and a n o th e r from the l e f t  lo b e . These were 

a n a lyse d  f o r  i r o n  and on t h e i r  r e s u l t s  the i ro n  

co n te n t o f  the p e rfu se d  l i v e r  was c a lc u la te d . The 

i r o n  c o n te n t based on the sample o f  r ig h t  lo b e  was 

6.U m illig ra m s  o f  i r o n ,  th a t based on the sample 

o f  l e f t  lo b e  was 7.OS m ill ig ra m s . The d if fe re n c e  

in  th e se  r e s u l t s  a g a in  in d ic a te s  an uneven 

d is t r ib u t io n  o f  th e  i r o n ,  w ith  a s l ig h t  p re p on d e r­

ance in  the l e f t  lo b e  o f  the  l i v e r .  The r e s u lt s  

o b ta in e d  from tw-o samples o f  the d r ie d ,  powdered 

and m ixed p e rfu se d  l i v e r  were 7»52 and 7*^ m i l l i ­

grams o f  i r o n .  The g re a t d if fe r e n c e  between these



Only premature in fa n ts  who wore s t i l lb o r n , 

o r  those which had l iv e d  le e s  tfcan one day were 

taken* Thoca that had l iv e d  one day or isoro were 

d iscard ed , as i t  was f e l t  that the breakdown o f  

red b icod  o c l la  with the p oss ib le  d ep osition  o f 

haemoglobin Iron  would confuse tho p ictu re  fo r  

th is  p a r ticu la r  in v e s t ig a tio n . In fants who had 

d ied  in  the neonatal period  were only taken I f  

they were f u l l  term, as any degree o f  prematurity 

would com plicate m atters. F in a lly , on ly  f u l l  term 

s t i l lb i r t h s  were used to bridge tho grp between 

the premature Infanta and the neonatal Infanta.

Except fo r  two cases (Numbers 36  and 4 9 ), 

the poat-&ortems were done 24 to 43 hours a fte r  

death, and In a few inetan oes, even a f t e r  a 

longer period  than th la . Tho ch ie f reasons fo r  

th is  delry  were, f i r s t  o f  a l l ,  the tardy con tact­

ing  o f  fa th ers  and fam ily f o r  perm ission to 

oonduot a post-mortem, and secondly a request by 

the h o sp ita l a u th o r it ie s  not to  remove the 

l i v e r  and sp leen  u n til a bu ria l order had been 

obtained f o r  the ease. As the post-mortem room 

at tho Bridgman H ospital has no r e fr ig e r a to r ,

/  in fa n ts s • •



in fa n ts  that had been dead fo r  three days or 

□ore uerc not used.

A fter  opening the abdomen a l l  the 

p er iton ea l f lu id  was drained a«*ay, so that 

whan the l iv e r  was out free*  the blood that 

escaped from the hepatlo vein  oould be o o lle o te d  

in the hepato-renal pouoh without d ilu t io n . The 

g a ll-b la d d e r  and b i l e  duet were always d issected  

fre e  o f  the l iv e r  end d iscarded . The l iv e r  and 

spleen were removed whole and p laced  in a 

su ita b le  g la ss  Jar f o r  transport to  the lrb ora tory .

H ith erto , tha great m ajority  o f  trorkers in

th is  f i e l d  have estim ated the iron  oontent o f  the

human in fa n t l iv e r  by removing a small se ction

o f  tha organ and estim ating the amount o f  Iron

present in  i t .  With th is  inform ation they have

ca lcu la ted  the Iron  present in  the whole l iv e r

by ad ju stin g  the re su lt  obtained r e la t iv e  to  tho

weight o f  the l i v e r .  Rot at any stage do they

consider the iron  that i s  present in  the b lood

o f  the organ. That th io  iron  may bo a

considerable  and s ig n if ic a n t  amount is  emphasized
/  by . . .



by E aroroft who s ta tes  : — — the method which

Ravage and h is  co llea gu es described  fo r  the 

preparation  o f  l iv e r  samples d id  not exclude the 

blood that was In the v esse ls  o f  that somewhat 

vascu lar or::an. Ve have# In fa ct#  seen# a few 

pages baok, the Iron in the lung used as a ©ensure 

o f  the caount o f  b lood  In I ts  vessels '* .

In the f i e ld  o f  animal research  attempts 

have been sr.de to  separate haemoglobin iron  from 

true hepatlo iro n . McDougall (quoted by E areroft) 

cut the l iv e r s  o f  sheep foetu ses Into s l lc s a  and 

then rin sed  those In water u n t il they were colour-* 

le s s ,  nore r e ce n t ly , v lv l-p e r fu s io n  has been used, 

e s p e c ia lly  In dogs (K le ts lcn  1933; B ogn lcrd ,1 9 3 2 ) .  

In th is  method a m odified  Rlnger-Looke so lu tion  

was run in to  a la rge  vein  while the blood  o f  the 

animal was drained away through another large 

v e s s e l . By th is  means a l l  the blood  can apparently 

be washed out o f  the body and the animal kept a liv e  

fo r  20 minutes or more.

Hueok (quoted by G ladstone, 1932), working

on adu lt human l i v e r ,  washed the organ fr e e  o f

b lood  apparently by the same method as used by

ilcD ougall. G ladstone, in  h is In vestiga tion  o f
/  iron  . . .



I r o n  in  human in fa n t  l i v e r s ,  attem pted to  

estim ate  the amount o f  haem oglobin i ro n  p re se n t 

by rem oving a sm a ll p o r t io n  o f  the  l i v e r ,  

w e ig h in g  i t ,  m in c in g  i t ,  and making i t  up to  a 

known q u a n t it y  o f  s o lu t io n  w ith  d i s t i l l e d  w a te r .

He then  estim ated  th e  amount o f  haem oglobin 

p re s e n t in  the  f i l t r a t e  o f such a s o lu t io n  by 

the a c id  haeraatln m ethod, and then c a lc u la te d  

the  amount o f  i r o n ,  u s in g  the f a c t  th a t 

haem oglobin c o n ta in s  0. 335̂  i r o n  by w e ig h t. He 

then  a d ju s te d  th e  r e s u l t  o b ta in e d  to  the w e igh t 

o f  th e  whole l i v e r .  These methods to  d is t in g u is h  

non-haem oglobin  i r o n  in  the human l i v e r ,  as w i l l  

be shown l a t e r ,  a re  p ro b a b ly  in a c c u ra te  and 

u n s a t is f a c to r y .

E f f o r t s  a t  d is t in g u is h in g  haem oglobin 

i r o n  and non-haem oglobin  i r o n  in  the  l i v e r  o f  

th e  human fo e tu s  and in fa n t  in  t h is  work have 

been d iv id e d  in to  two g ro u p s . The f i r s t ,  

d e s ig n a te d  Method 1, was a d i r e c t  method o f  approach, 

in  w h ich  a ttem pts were made to  r i d  the o rgan  o f  

haem oglob in . The second , d e s ig n a te d  Method 11,

was an in d i r e o t  m ethod, in  w h ich  the i r o n  due
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to  th e  b lo o d  was c a lc u la te d , and then  s u b tra c te d  

from  th e  t o t a l  I r o n  In  the b l o o d - f i l l e d  o rg a n .

METHOD 1.

M cD o u ga ll’ s method was used in  the f i r s t  

a ttem pt a t  w ashing o u t th e  haem oglobin from the 

l i v e r .  T h is  c o n s is te d  in  c u t t in g  the l i v e r  

in to  t h in  s l ic e s  and w ashing th e se  in  ru n n in g  

w a te r. The method was used on l i v e r  Number 1 . 

A f te r  th e  organ had been c a r e f u l l y  weighed I t  

was c u t  in to  t h in  s l i c e s ,  a p p ro x im a te ly  2 to  3 

m ill im e te rs  t h ic k ,  and these  were washed in  

ru n n in g  w a te r f o r  20 h o u rs . A f t e r  t h is  p e rio d  

th e y  lo o k e d  p a le  and y e llo w  and q u ite  f r e e  o f  

haexaoglobin. The s l ic e s  were then  p laced in  an 

a i r  oven to  be d r ie d  to  c o n s ta n t w e ig h t . A f te r  

fo u r  hours  the s l ic e s  were c o n s id e ra b ly  shrunken, 

and i t  was seen th a t  a sm all amount o f  haem oglobin 

in  s o lu t io n  had oozed o u t o f  th e  co n tra c te d  

t is s u e s ,  showing t h a t ,  in  s p ite  o f  the p ro lo n g e d  

w a sh in g , not a l l  th e  haem oglobin had been rem oved. 

T h is  method was th u s  abandoned.

The n e xt method o f  d i r e c t l y  rem oving the

haem oglobin from the l i v e r  was much more

/ s u c c e s s fu l . ,



s u c c e s s fu l .  I t  c o n s is te d  o f  p e r fu s in g  norm al 

s a lin e  a t  low  p re s s u re  th rough  the  u m b ilic a l 

v e in ,  and sometimes a ls o  th ro u g h  the p o r t a l  

v e in ,  u n t i l  the  o rga n  was b lo o d -f r e e .  The 

rem ainder o f  the l i v e r s  in c lu d e d  In  Method 1 

(Numbers 2 -  lU )  were d e a lt  w ith  a long  these  

l in e s .

The amount o f  norm al s a lin e  re q u ire d  to  

a c h ie ve  the d e s ire d  r e s u l t  v a r ie d  from te n  

l i t r e s  (Number 6 ) to  e ig h ty  l i t r e s  (Number S ) .

When c o m p le te ly  p e rfu s e d  the  l i v e r s  were p a le  

y e llo w  in  c o lo u r ,  and when th e y had been heated 

and d r ie d  to  c o n s ta n t w e ig h t , th e y  s t i l l  re ta in e d  

t h is  p a le  y e llo w  appearance. Had any haem oglobin 

s t i l l  been p re s e n t , the  c o lo u r  would heve darkened 

w ith  th e  h e a tin g  and d r y in g ,  as haem oglobin I t s e l f  

becomes b la ck  in  c o lo u r .  I n  a d d it io n ,  when the 

f i l t r a t e  made from  a sm all s e c t io n  o f  the p e rfu se d  

l i v e r  was examined s p e c t r o s c o p ic a l ly ,  no evidence  

o f  haem oglobin a b s o rp t io n  bands were seen. T h is  

method o f  p e r fu s io n  th e re fo re  appeared to  be 

s a t is f a c t o r y  in  as f a r  as the  rem oval o f  the  

haem oglobin was concerned .

/ A f t e r



A f t e r  p e r fu s io n  the l i v e r  was p la ce d  in  

an a i r  oven and d r ie d  to  co n sta n t w e ig h t . Two 

sm a ll p ie c e s  were then  removed from th e  d r ie d  

organ f o r  i r o n  a n a ly s is .  As can be seen from 

the r e s u l t s  o b ta in e d  in  Numbers 2  and 4 , th e  

f i n a l  r e s u l t  c a lc u la te d  from each sample d i f f e r e d  

c o n s id e ra b ly . In  l i v e r  Number 2  the t o t a l  i ro n  

c o n te n t ,' in  m ill ig ra m s , o f  the  whole l i v e r  was 

11.3 from  one sam ple, w h ile  from  the second 

sample i t  was 1 2 .? . In  l i v e r  Number 4 the 

d if fe r e n c e  was even g r e a t e r ,  b e in g  3.26 m illig ra m s  

and 4 .g  m illig ra m s  o f  i r o n  r e s p e c t iv e ly .  T h is  

was taken to in d ic a t e  th a t  the i r o n  was not 

e v e n ly  d is t r ib u t e d  th ro u g h o u t the  l i v e r ,  so to  

overcome t h is  d i f f i c u l t y  i t  was decided  to  crush  

the w hole o f  the d r ie d  organ and to  m ix the powder, 

thus e n s u rin g  an even d is t r ib u t io n  o f  i r o n .  T h is  

was done , the d r ie d  l i v e r  b e in g  crushed in  a 

m orta r and p e s t le  to  a f in e  pow der, w hich  was then 

th o ro u g h ly  m ixed by r o l l i n g  i t  on a la rg e  sheet o f  

p a p e r.

Two specimens taken from  t h is  powder y ie ld e d

r e s u l t s  w h ich  compared c lo s e ly  w ith  one a n o th e r,

/ u s u a lly  . . .



u s u a lly  d i f f e r in g  by le s s  than 2 % ,  t h is  d if fe re n c e  

p ro b a b ly  b e in g  e xp e rim e n ta l e r r o r .  T h is  method 

o f  pow dering the d r ie d  l i v e r  and m ix in g  the 

powder b e fo re  ta k in g  samples f o r  a n a ly s is  was 

adopted f o r  a l l  subsequent l i v e r s ,  even th o se  

d e a lt  w ith  under Method 11.

T h is  was done w ith  l i v e r s  Numbers 6 and 7* 

the  r e s u l t s  b e in g  g .02  m illig ra m s  and J . Z 8  m i l l i ­

grams o f  i r o n  f o r  l i v e r  Number 6 ; and 5.29 m i l l i ­

grams and 5.36 m ill ig ra m s  o f  I r o n  f o r  l i v e r  

Number 7»

I n  l i v e r  Number 8 a f u r t h e r  s te p  was 

ta k e n . A sm all s e c t io n  was removed from the 

f r e s h  unperfused  l i v e r  and a n a lyse d  f o r  i t s  iro n  

c o n te n t . From t h is  r e s u l t  th e  t o t a l  i r o n  content 

o f  the  whole l i v e r  was c a lc u la te d . The r e s u l t  was 

70.9 m illig ra m s  o f  i r o n .  T h is  amount In c lu d e d  

the haem oglobin i r o n  and p ro b a b ly  was not a tru e  

r e f le c t io n  o f  the i r o n  co n te n t s in c e  the m etal 

i s  i r r e g u la r l y  d is t r ib u t e d  th ro u g h o u t th e  o rg a n .

The l i v e r  was then p e rfu se d  f re e  o f  

haem oglobin -w ith norm al s a l in e .  A nother sm all

s e c t io n  was retaoved from the  l i v e r  a t  t h is
>



stage  and a n a lyse d  f o r  I r o n .  The r e s u l t  o b ta in e d  

was a d ju s te d  to  th e  c o rre c te d  w e igh t o f  the whole 

p e rfu s e d  l i v e r .  I t  was 13.4 m illig ra m s  o f  i r o n .  

N e x t , th e  p e rfu se d  l i v e r  was d r ie d  In  the  a i r  

oven to  co n sta n t w e ig h t , crushed to  a f in e  powder 

and m ixed . Two sam ples were taken f o r  i r o n
t

e s tim a tio n  and th e  I r o n  c o n te n t o f  the p e rfu se d  

d r ie d  l i v e r  c a lc u la te d  from th e  r e s u l t s  o b ta in e d . 

These were 7*1 m illig ra m s  o f  i r o n  from the f i r s t  

sample and 7«^5 m illig ra m s  o f  i r o n  from the 

second sam ple. The la r g e  d if fe r e n c e  between the 

r e s u l t s  o b ta in e d  from  th e  s e c t io n  o f  wet p e rfu se d  

l i v e r  and those from the  d r ie d ,  powdered and 

m ixed p e rfu se d  l i v e r  in d ic a te s  a g a in  a p ro b a b le  

uneven d is t r ib u t io n  o f  i r o n .

The v e ry  la r g e  d if fe r e n c e  in  r e s u lt s  

between th e  t o t a l  i r o n  estim ated  from the s e c tio n  

o f  wet unperfused  l i v e r  (7°«9  m ill ig ra m s ) and 

those  o f  the  d r ie d ,  powdered and m ixed p e rfu se d  

l i v e r  7*^ snd 7*°5 m ill ig ra m s ) can h a rd ly  be 

accounted f o r  by th e  haem oglobin i r o n  a lo n e . I f

i t  were s o , the  d if fe r e n c e  ( 63.3 m illig ra m s  o f
*

i r o n )  w ould  re p re s e n t 95 ocs .  b lood  c o n ta in in g



20 grams o f  haem oglobin p e r 100 c o s , ( ta k in g  

t h is  l a t t e r  f ig u r e  f o r  purposes o f  a rg um e n t), 

and as th e  o r ig in a l  volume o f  t h is  l i v e r  was 

1*1-5 oob ,  the b lo o d  In  i t  would make up 

a p p ro x im a te ly  o f  th e  l i v e r ’ s volume -  w h ich  

i s  a b s u rd . T h is  le a d s  to  the  c o n c lu s io n , i f  the 

f ig u r e  f o r  the t o t a l  i r o n  i s  n e a r ly  c o r r e c t ,  

th a t  d u r in g  p e r fu s io n  n o t o n ly  haem oglobin i r o n  

i s  washed o u t b u t a ls o  a c e r t a in  amount o f  t ru e  

h e p a tic  non-haem oglobin  i r o n .

L iv e r  No. 9 was p e rfu se d  f re e  o f
*

haem oglobin w ith  norm al s a l in e .  Then two sm all

s e c t io n s  were taken from th e  wet l i v e r ,  one from

the  r ig h t  lo b e  and th e  o th e r  from  the  l e f t  lo b e .

These were a na lyse d  f o r  i r o n  and on t h e i r  r e s u lt s

the t o t a l  i r o n  f o r  th e  whole p e rfu se d  l i v e r  was

c a lc u la te d . The r e s u l t  f o r  the  whole l i v e r  from

the  s e c t io n  taken from  the r ig h t  lo b e  was

I S . 5 m illig ra m s  o f  i r o n ,  w h ile  th a t  based on the

s e c t io n  from th e  l e f t  lo b e  o f  the l i v e r  was

26.75 m illig ra m s  o f  i r o n .  Such a la rg e  d if fe r e n c e

in d ic a te s  an uneven d is t r ib u t io n  o f  i r o n  in  the

l i v e r ,  w ith  a preponderance o f  the  m etal in  the

l e f t  lo b e . The r e s u l t s  o b ta in e d  from two samples
/ o f • • •



o f  the  d r ie d ,  powdered end m ixed p e rfu se d  l i v e r  

were 19*? m illig ra m s  end 19*3 m illig ra m s  o f  i r o n .

A sm a ll s e c t io n  was removed from the 

r ig h t  lo b e  o f  l i v e r  Number 10 b e fo re  i t  was p e r ­

fu s e d . T h is  sm all p ie c e  was a n a lyse d  f o r  i t s  

i r o n  c o n te n t and from  i t  the t o t a l  i r o n  o f  the 

whole l i v e r  was c a lc u la te d  by a d ju s t in g  the r e s u l t  

to  th e  w e ig h t o f  th e  l i v e r .  The t o t a l  i r o n  in  

the l i v e r  by t h i s  means was $1 m ill ig ra m s . The 

l i v e r  was then p e rfu s e d  f re e  o f  hae iaoglobin . A 

f u r t h e r  s e c t io n  was removed from  the r ig h t  lo b e  

and a n o th e r from the l e f t  lo b e . These were 

a n a lyse d  f o r  i r o n  and on t h e i r  r e s u l t s  the i ro n  

co n te n t o f  the  p e rfu s e d  l i v e r  was c a lc u la te d . The 

i r o n  o o n te n t based on the  sample o f  r ig h t  lo b e  was 

6.^  m ill ig ra m s  o f  i r o n ,  th a t based on the sample 

o f  l e f t  lo b e  was J » Q S  m ill ig ra m s . The d if fe re n c e  

in  th e se  r e s u l t s  a g a in  in d ic a te s  an uneven 

d is t r ib u t io n  o f  the  i r o n ,  w ith  a s l ig h t  p re pon de r­

ance in  the l e f t  lo b e  o f  the  l i v e r .  The r e s u lt s  

o b ta in e d  from two samples o f  the  d r ie d ,  powdered 

and m ixed p e rfu se d  l i v e r  were J . 5P and m i l l i ­

grams o f  i r o n .  The g re a t  d if fe r e n c e  between these

/ l a t t e r  . .



l a t t e r  r e s u l t s  and th a t  o f  the  t o t a l  i r o n  

c a lc u la te d  from th e  sm all p ie c e  o f  f re s h  

unperfueed l i v e r ,  a g a in  can h a rd ly  be 

accounted f o r  e n t i r e l y  by haem oglobin i r o n .

The d i f f e r e n c e ,  ^3*5 m illig ra m s  o f  i r o n ,  would 

re p re s e n t J 1  ccs  b lo o d  c o n ta in in g  20 grams 

haem oglobin p e r 100 c c s . T h is  volume o f  b lood  

i s  o b v io u s ly  too  h ig h ,  s in c e  the  o r ig in a l  volume 

o f  the whole organ was o n ly  120 c c s . The con­

c lu s io n  th a t  must f o l lo w  i s  th a t  the la rg e  

d if f e r e n c e  in  i r o n  c o n te n t between the f re s h  and 

the  p e rfu s e d  l i v e r  must be due , p a r t ly  to  th e , 

haem oglobin i r o n  b e in g  removed end in  a d d it io n ,  

p a r t ly  to  some non-haem oglobin  i r o n  o f  the 

t is s u e s  a lso  b e in g  washed o u t a t  p e r fu s io n . I t  

must be k ept in  mind th a t  s in c e  the d is t r ib u t io n  

o f  i r o n  appears to  be i r r e g u la r ,  the r e s u l t  f o r  

t o t a l  i r o n  o b ta in e d  by means o f  o n ly  a sm all 

s e c t io n  o f  f re s h  l i v e r  may not be a c c u ra te .

Two s e c t io n s  o f  f re s h  unperfused l i v e r  

were taken in  Number 11 and analysed  f o r  i r o n .  

The one s e c t io n  was taken from the  r ig h t  lo b e

i  and «-. •



and on the  r e s u l t  o h ta ln e d  from t h is  p ie c e  the

t o t a l  I r o n  o f  the whole l i v e r  was c a lc u la te d

to  be 6 ^ .9  m ill ig ra m s . The r e s u l t  based on the

p o r t io n  from the l e f t  lo b e  was 75»& m illig ra m s

o f  i r o n .  T h u s , th e re  i s  a d if fe re n c e  o f

a p p ro x im a te ly  9/ between these  f ig u r e s ,  w ith  a

s l ig h t  preponderance in  the l e f t  lo b e  o f  the

l i v e r .  The d if fe r e n c e  may a g a in  be accounted

f o r  by an uneven d i s t r ib u t io n  o f  i r o n  in  the

l i v e r  t is s u e  and/or a g re a te r  c o n g e stio n  o f

b lood  in  the l e f t  lo b e  o f  the  l i v e r .  The organ

was then  p e rfu se d  w ith  norm al s a lin e  t i l l  f re e

o f  haem oglob in . A f u r t h e r  s e c t io n  was taken from

the r ig h t  lo b e  and a n o th e r from  the  l e f t  lo b e  end

these  were in v e s t ig a te d  f o r  i r o n .  The p e rfu se d

l i v e r  co n ta in e d  S m illig ra m s  o f  i r o n  based on the

r e s u l t  o b ta in e d  from  the s e c t io n  o f  r ig h t  lo b e ,

w h ile  the  r e s u l t  o f  the  c a lc u la t io n  based on the

p o r t io n  o f  l e f t  lo b e  was 9.16 m illig ra m s  o f  i r o n .

There  i s  a d if fe r e n c e  o f  14.5$ between these

f ig u r e s ,w it h  th e  preponderance o f  i ro n  a g a in  in
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the  l e f t  lo b e . The p e rfu se d  l i v e r  was d r ie d ,  

powdered and m ixed , and two samples a na lyse d  

f o r  i r o n  gave the r e s u l t s  f o r  th e  whole p e rfu se d  

l i v e r  as 9.01 and 9*12 m ill ig ra m s , o f  I r o n .  The 

d if fe r e n c e  between th e  lo w e r o f  the two r e s u l t s  

o b ta in e d  f o r  th e  t o t a l  i r o n  In  th e  unperfused 

l i v e r  (6 S .9  m ill ig ra m s )  and th a t  obta ined  f o r  the 

I r o n  c o n te n t o f  th e  p e rfu se d  and powdered l i v e r  

i s  a p p ro x im a te ly  60 m illig ra m s  o f  i r o n .  T h is  

would re p re s e n t 9y  008 b lo o d  c o n ta in in g  

20 grams o f  haem oglobin p e r 100 c c s , w h ic h , in  a 

l i v e r  whose t o t a l  volum e was 1^0 c c s , i s  an 

u n re a so na b ly  h ig h  f ig u r e .  The c o n c lu s io n  must 

a ga in  be a r r iv e d  a t th a t  the  d if fe r e n c e  o f  

60 m ill ig ra m s  o f  i r o n  must be made up not o n ly  

o f  th e  haem oglobin i r o n  th a t  has been p e rfu se d  

o u t ,  b u t a ls o  o f  a c e r t a in  amount o f  non-haem oglobin 

h e p a tic  i r o n  th a t  must have been washed out w ith  i t  

d u rin g  the p e r fu s io n .

L iv e r s  numbers 12 and 1 3  were d e a lt  w ith  

a lo n g  e x a c t ly  th e  same l in e s  as the p re c e d in g  L iv e r  

number 11, w ith  v e r y  s im ila r  r e s u l t s .  In  b o th , 

th e re  were s t a r t l in g  d if fe re n c e s  between the t o t a l



I r o n  o f  the  un p e rfu se d  l i v e r  c a lc u la te d  from the 

r ig h t  lo b e  as compared w ith  those  c a lc u la te d  from 

the  l e f t  lo b e . In  Number 12, the r ig h t  lo b e  

sample gave the  r e s u l t  o f  29 m illig ra m s  o f  iro n *  

whereas the l e f t  lo b e  sample gave the r e s u l t  o f  

37*9 m illig ra m s  o f  I r o n .  In  Number 13 the  r e s u l t s  

v a r ie d  even more. The t o t a l  i r o n  in  the unperfused  

l i v e r  from the  r i g h t  lo b e  sample was 51 m illig ra m s  

o f  i r o n ,  whereas c a lc u la te d  from  the  l e f t  lo b e  

sample I t  was 75.5 m ill ig ra m s  o f  i r o n .  In  samples 

from th e  r ig h t  and l e f t  lo b e  o f  the p e rfu se d  

l i v e r s  marked d if fe r e n c e s  were a ga in  fo u n d , w ith  

h ig h e r  c o n c e n tra t io n s  o f  i r o n  In  the samples from 

the l e f t  lo b e .

The In v e s t ig a t io n  was c a r r ie d  a stage 

f u r t h e r  in  L iv e r  Number 14-. A f t e r  the v ls c u s  had 

been weighed and I t s  volume m easured, a sm all 

s e c t io n  was removed from i t s  a n t e r io r  edge near 

th e  m id l in e ,  f o r  haem oglobin e s tim a tio n . From t h is  

i t  was c a lc u la te d  th a t  the  whole unperfused l i v e r  

co n ta in e d  2,35 grams o f  haem oglobinj and s in c e  

haem oglobin c o n ta in s  0. 335̂  o f  i t s  w e igh t o f  i r o n ,

/ t h is  , . .



t h is  re p re se n te d  7*g6 m illig ra m s  o f  i r o n .

N e x t , a sm a ll p ie c e  o f  r ig h t  lo p e  was 

removed f o r  t o t a l  I r o n  a n a ly s is  and l ik e w is e  a 

sm a ll p ie c e  o f  l e f t  lo b e . The r e s u l t s  o b ta in e d  

f o r  th e  t o t a l  I r o n  o f  the w hole unperfused l i v e r  

were *14,36 m ill ig ra m s  o f  i ro n  based on the 

a n a ly s is  o f  the p ie c e  from the  r ig h t  lo b e , and 

52 m ill ig ra m s  o f  i r o n  based on th e  p ie ce  taken 

from th e  l e f t  lo b e . The l i v e r  was then perfu se d  

w ith  norm al s a lin e  and the f i r s t  2000 ccs 

p e r fu s a te  c o lle c te d  f o r  haem oglobin e s t im a tio n . 

The g re a te r  p a rt  o f  th e  haem oglobin in  the  

l i v e r  i s  washed out w ith  the f i r s t  2000 ccs 

p e r fu s io n  f l u i d .  The amount o f  haem oglobin in  

t h is  f l u i d  was found to  be 2,200 m ill ig ra m s , 

re p re s e n t in g  7*37 m illig ra m s  o f  i r o n ,  w hich 

co rresponded  f a i r l y  w e l l  w ith  the p re v io u s  

e s t im a tio n  o f  haem oglobin I r o n  in  the  l i v e r .

A f u r t h e r  sm all s e c t io n  was taken f o r  i ro n  

a n a ly s is  from  th e  r i g h t  lo b e  o f  the  p e rfu se d  

l i v e r  and a n o th e r from  the l e f t  lo b e . The t o t a l  

i r o n  c o n te n t o f  th e  p e rfu se d  l i v e r  based on the * 

a n a ly s is  o f  the  s e c t io n  from the r ig h t  lo b e  was

15.12 m ill ig ra m s , w h ile  th a t based on the

/ a n a ly s is  . . .



a n a ly s is  o f  the  s e c t io n  from th e  l e f t  lo b e  was 

16.53 m llllg rs -m s . An a n a ly s is  o f  a sample o f  

the d r ie d ,  powdered and m ixed p e rfu se d  l i v e r  

gave the  t o t a l  i r o n  co n te n t o f  the  p e rfu se d  

l i v e r  as 15*3 m ill ig ra m s .

The d if fe r e n c e  in  r e s u l t s  between t o t a l  

i r o n  o f  the  unperfused  l i v e r  and t o t a l  i ro n  o f  

the p e rfu se d  l i v e r  sh o u ld  be due to  the 

haem oglobin i r o n  w h ich  has been p e rfu se d  o u t . 

Ta k in g  the  lo w e r o f  th e  two f ig u r e s  o b ta in e d  f o r  

t o t a l  i r o n  in  the unperfused  l i v e r  (nam ely,

44.36 m ill ig ra m s ) and com paring i t  w ith  the 

f ig u r e  o b ta in e d  f o r  th e  i r o n  c o n te n t o f  the 

p e rfu se d  l i v e r  ( 15«3 m il l ig r a m s ) ,  we aee th a t  

th e re  lo  a d if fe r e n c e  o f  2y m illig ra m s  o f i r o n .  

T h is  sh o u ld  re p re s e n t  haem oglobin i r o n ,  but we 

know th a t  o n ly  7*37 to  7*26 m illig ra m s  o f  

haem oglobin i r o n  was found by d i r e c t  experim ent­

a t io n .  Hence, th e  c o n c lu s io n  th a t  non-haem oglobin 

o r  t is s u e  i r o n  i s  b e in g  lo s t  on p e rfu s io n  seems 

in e v i t a b le .

/  S ince • « «



S in c e  the  l i v e r  i s  a main c e n tre  o f  

m etabolism  and i s  r i c h l y  s u p p lie d  w ith  enzymes# 

i t  i s  n o t in c o n c e iv a b le  th a t  a u t o ly s is  must 

commence soon a f t e r  d e a th . In  a d d itio n #  s in c e  

the post-m ortem  m a te r ia l i s  n o t k e p t in  a 

r e f r ig e r a t o r  a t  the Bridgman H o sp ita l#  th e re  i s  

n o th in g  to  d e la y  o r  r e ta rd  t h is  a u t o ly o ls .  Hence# 

when th e se  l i v e r s  a re  b ro u g h t to  the la b o ra to ry  

th e y  must a l l  have c e r t a in  a u t o ly t ic  changes 

p re s e n t a f t e r  2 k  -  hours o r  more# and 

c e r t a in ly  one would suspect th a t  the  c e l l  

membranes do not fu n c t io n  as e f f i c i e n t  b a r r ie r s  

to  th e  i n t r a c e l lu l a r  w a te r -s o lu b le  c o n te n ts .

S in ce  i t  i s  known th a t  a la rg e  q u a n t ity  o f  the 

i r o n  in  the l i v e r  i s  in  the  fo ra  o f  f e r r a t i n ,  an 

i r o n -c o n t a in in g  p r o te in  com plex, w hich  i s  s o lu b le  

in  w a te r ,th e n  in  s p it e  o f  u s in g  normal s a lin e  as 

a p e r fu s in g  a g e n t, i t  would not be s u r p r is in g  i f  

a p ro p o r t io n  o f  the  non-haem oglobin  i ro n  were 

washed o u t o f  the  l i v e r  t is s u e  d u rin g  p e r fu s io n . 

C e r t a in ly  the  r e s u l t s  o b ta in e d  from th e  above 

experim ents s t r o n g ly  In d ic a te  th a t  t is s u e  i r o n  i s  

b e in g  washed o u t d u r in g  p e r fu s io n . The same must

/ a p p ly



a p p ly  i f  the  l i v e r  were cu t In to  s l i c e s ,  and 

the s l i c e s  washed in  ru n n in g  w a te r o r  s a l in e .

As m entioned b e fo re , th e  t o t a l  I r o n  o f  

the  unperfueed l i v e r  (Number 1*0 when c a lc u la te d  

from th e  specimen o f  r ig h t  lo b e  was 44.36 m i l l i ­

grams o f  i r o n ,  w h ile  the t o t a l  i r o n  c a lc u la te d  

from th e  specimen o f  l e f t  lo b e  was 52 m illig ra m s  

o f  i r o n .  T h is  a g a in  s e rv e s  to  in d ic a te  the 

uneven d i s t r ib u t io n  o f  i r o n  in  th e  l i v e r ,  w ith  

the preponderance o f  I ro n  in  th e  l e f t  lo b e . 

S im i la r l y ,  when specim ens o f  r i g h t  and l e f t  lo b e  

o f  the p e rfu se d  l i v e r  were a n a ly s e d , th e  i r o n  

f o r  the perfu se d  l i v e r  based on the  f in d in g s  o f  

th e  r i g h t  lo b e  was 15.1 m ill ig ra m s  whereas from 

th e  l e f t  lo b e  i t  was 16.53 m ill ig ra m s  o f  I r o n .

The r e s u l t s  o f  th e  a n a ly s is  o f  the l i v e r  

as d e s c r ib e d  above s t r o n g ly  In d ic a t e  th a t i ro n  

i s  i r r e g u l a r l y  d is t r ib u t e d  in  th e  l i v e r ,  Inasmuch 

as th a t  specimens taken from the  l e f t  lo b e  a lw a ys , 

in  t h is  s e r ie s  a t  le a s t ,  showed a g re a te r  i r o n  

co n te n t than specimens taken from the r ig h t  lo b e .



I t  th e re fo re  f o l lo w s  th a t  s u s p ic io n  must f a l l  on 

the  a ccu ra c y  o f  the r e s u l t s  o b ta in e d  by o th e r  

w orkers  in  t h is  f i e l d  o f  in v e s t ig a t io n ,  f o r  they 

a l l  based t h e i r  c a lc u la t io n s  on sm all s e c t io n s  

taken from  the l i v e r s  th e y  were in v e s t ig a t in g .  

L iv e r  Number 13 o f  t h is  s e r ie s  i l l u s t r a t e s  v e ry  

w e ll  th e  degree o f  In a c c u ra c y  th a t  may be a tta in e d  

by u s in g  am all s e c t io n s  o n ly ,  s in c e  from one 

s e c t io n  the t o t a l  i r o n  was c a lc u la te d  as 51 m i l l i ­

gram s, whereas from  a n o th e r s e c t io n  the r e s u l t  

was 75,5 m ill ig ra m s  -  a d if fe r e n c e  o f  i  

H e n c e ,fo r  a c cu ra te  r e s u l t s ,  th e  whole l i v e r  must 

be used , o r  some method must be adopted by which 

a homogeneous d is t r ib u t io n  o f  th e  i r o n  i s  ensured. 

The s im p le s t method seems to  be by d ry in g  the 

w hole l i v e r  to  c o n s ta n t w e ig h t , c ru sh in g  i t  to  a 

f in e  powder and then  th o ro u g h ly  m ix in g  the powder, 

b e fo re  a sample i s  taken f o r  a n a ly s is .

No attem pt w i l l  be made to  e x p la in  the 

c o n s ta n t preponderance o f  i r o n  in  the l e f t  lo b e  

o f  th e  l i v e r s  o f  t h is  s e r ie s ,  n o r any e f f o r t  made 

to  e lu c id a te  I t s  s ig n i f ic a n c e .



The d i r e c t  approach to  the  problem o f  

d is t in g u is h in g  haem oglobin i r o n  from non­

haem oglobin i r o n  in  the l i v e r  th u s  appears 

u n s a t is f a c t o r y .  I f  th e  l i v e r  i s  s l ic e d  and 

then washed, not a l l  the  haem oglobin is  g o t 

r i d  o f  and a c e r t a in  amount o f non-haem oglobin  

I r o n  must be washed away; and I f  the  l i v e r  I s  

p e rfu se d  w ith  norm al s a lin e  th e  organ can be 

re n d e re d  h a e m o g lo b in -fre e , bu t non-haem oglobin  

i r o n  i s  washed o u t as w e l l .  Thus the d i r e c t  

approach was abandoned.

METHOD 11.

A t post-m ortem  the l i v e r  wa3 removed as 

b e fo re , th e  g a l l -b la d d e r  and b i le  duct be ing  

d is s e c te d  o f f  and d is c a rd e d . In  cases Numbers 

28 -  4-9 th e  sp le e n  was removed In t a c t  a t the 

same tim e .

In  the  la b o ra to r y  the  b lood  th a t had 

oozed o u t o f  the  l i v e r  was c o l le c t e d .  Ic c  was 

d i lu t e d  w ith  d i s t i l l e d  w ater to  l>) cos volum e. 

A f t e r  sh a k in g , i t  was l e f t  o v e rn ig h t  In  th e  

r e f r i g e r a t o r .  The n e xt d a y , from an a l iq u o t ,

/  u s u a lly  . . .



u s u a lly  2 -  5 c c s ,  the  amount o f  haem oglobin 

p re s e n t was estim ated  by the  a lk a l in e  haem atin 

m ethod, th e  d e t a i ls  o f  w h ich  w i l l  be d e s c rib e d  

l a t e r .  From t h i s ,  the  amount o f  haem oglobin 

p re s e n t in  1 cc o f  the b lood  was c a lc u la te d .

A f u r t h e r  1 cc o f  b lood  was p la ce d  in  a la rg e  

p y re x  t e s t - t u b e .  T h is  b lood  was then a n a lyse d  

f o r  i t s  i r o n  c o n te n t by the  method to  be 

d e s c rib e d  in  d e t a i l  l a t e r .  The r e s u l t  in c o rp o r ­

a te d  th e  t o t a l  i r o n  p re s e n t in  1 cc o f  b lo o d .

In  a l l  c a se s , e xcep t Numbers 36 and ^9 where 

the o rga ns were o b ta in e d  on the  day o f  d e a th , 

th e  i r o n  con te n t o f  the  b lo o d  was found to  be 

h ig h e r  than  th e  c o rre sp o n d in g  amount o f  

haem oglobin estim ate d  to  be p re se n t in  the 

b lo o d  w ould w a rra n t . A t th e  same tim e the 

haem oglobin v a lu e s  were a l l  lo w , some le s s  than 

h a l f  o f  what one would have e xp e cte d . T h is  i s  

n o t a t  a l l  s u r p r is in g  c o n s id e r in g  th a t the 

b lo o d  must have undergone post-m ortem  changes 

w ith  p ro b a b le  breakdown o f  th e  complex haem oglobin 

m o le cu le . F u rth e rm o re , th e se  changes shou ld  occur 

e s p e c ia l ly  q u ic k ly  in  the b lood  o f  the l i v e r ,  due 

to  the l i v e r  enxyraes p re se n t and th e  e a r ly  a u t o ly s is

/ th a t  . . .



Uo.

th a t  ta k e s p la ce  In  t h is  o rg a n . In  Numbers 

36 end 49, where th e  In v e s t ig a t io n s  were done 

soon a f t e r  d e a th , th e  haem oglobin v a lu e  

corresponded w e l l  w ith  the I r o n  v a lu e  o f  the  

b lo o d .

W rig h t (1 9 ^7 ) d e s c rib e d  the  i ro n  In  th e  

b lo o d  as e x is t in g  In  th re e  form s : ( i )  as 

haem oglobin i r o n  In  the re d  b lo o d  c e l l s ;  ( 11) as 

s o -c a l le d  rte a s i ly  s p l i t  iron** in  th e  plasm a, 

©amounting to  about 5# o f  the  t o t a l  b lood  i r o n  

and c o n s is t in g  o f  v a r io u s  d e g ra d a tio n  p ro d u cts  

o f  haem oglob in , and ( H i )  serum o r  plasma i r o n ,  

am ounting to  O.05 -  O . IS  % • In  the p o s t­

mortem b lo o d  o b ta in e d  from the  l i v e r  i t  i s  

most p ro b a b le  th a t  the haem oglobin i r o n  i s  

lo w e re d  and the  I r o n  due to  haem oglobin breakdown 

p ro d u c ts  i s  much in c re a s e d . -Thus, i t  fo llo w s  

th a t  an In a c c u ra te  f ig u r e  f o r  b lo o d  Iro n  must be 

o b ta in e d  i f  the  q u a n t it y  o f  i r o n  i s  c a lc u la te d  

from the  t o t a l  amount o f  haem oglobin in  the  

o rg a n , as wan done by G la dstone  ( 193̂ ) »  u n le ss  

In v e s t ig a t io n s  were c a r r ie d  o u t soon a f t e r  d e a th , 

b e fo re  post-m ortem  changes had a p p re c ia b ly  s e t in .

/  Up . . .



Up to  t h is  s ta g e  the  haem oglobin v a lu e  

in  1 cc o f  the  b lo o d  w h ich  o o z e d  out o f  the  

l i v e r ,  as v e i l  as th e  i r o n  co n te n t o f  l c c  o f  

t h i s  b lo o d  has been e stim a te d .

A f t e r  c a r e f u l l y  w e ig h in g  the  l i v e r  and 

m easuring i t s  vo lum e, the organ was mushed to  a 

f in e  p u lp  and made up to  pOO ccs  volume w ith  

d i s t i l l e d  w a te r . I t  was then shaken f o r  ten  

m inutes and a llo w e d  to  stand f o r  h & lf -a n -h o u r , 

then  shaken a g a in  f o r  a f u r t h e r  f i v e  m inutes.

The v o lu m e tr ic  f la s k  was p la ce d  In  the r e f r i g e r ­

a to r  o v e r n ig h t .  The f o l lo w in g  day a l l  the f in e  

s o l id  p a r t ic le s  were found to  be d e p o s ite d  a t 

the  bottom  o f the f la s k ,  and a l l  the haem oglobin 

p re s e n t wras in  s o lu t io n .  An a l iq u o t  o f  t h is  

s o lu t io n ,  u s u a lly  2 - 5  c c s ,  was taken and the  

haem oglobin co n te n t estim ated  by the  a lk a l in e  

heem atin method. From t h i s  r e s u l t  the haem oglobin 

p re s e n t in  the 5°^ ace s o lu t io n  was c a lc u la te d ,
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t h is  amount re p re s e n t in g  the t o t a l  haem oglobin 

p re s e n t in  the  l i v e r .  Knowing from a p re v io u s  

e s t im a tio n  how much haem oglobin i s  p re s e n t in  

1 co b lo o d , I t  i s  a sim ple  c a lc u la t io n  to  deduce 

th e  volum e o f  b lo o d  p re se n t in  the l i v e r .  W ith 

t h is  know ledge, th e  i r o n  due to  the b lood  in  the 

l i v e r  can be a c c u ra te ly  c a lc u la te d , s in ce  i t  i s  

a lre a d y  known how much iro n  i s  p re se n t in  1 co 

o f  th e  b lo o d .

Th u s , f o r  exam ple, i f  1 co o f b lood  

c o n ta in s  100 m ill ig ra m s  o f  haem oglobin and lc o  

o f  the same b lood  has 0.5 m ill ig ra m  o f i r o n ,  and 

th e  t o t a l  l i v e r  i s  found to  c o n ta in  1000 m i l l i ­

grams o f  haem oglob in , then the  volume o f  b lood
1000

th a t  must be p re s e n t in  th a t  l i v e r  I s  ~ iO O  • 

w hich  i s  10 c c s . • And as 1 cc b lo o d  co n ta in e d  

0.5 m ill ig ra m  o f  i r o n ,  10 ccs must c o n ta in  

5 m illig ra m s  o f  i r o n .  T h u s , the  i r o n  in  the  

l i v e r  due to  the b lo o d  p re se n t i s  5 m ill ig ra m s .

The e n t i r e  c o n te n ts  o f  the v o lu m e tr ic  

f la s k  c o n ta in in g  the  l i v e r  in  s o lu t io n  was then 

poured  in to  a la r g e  e v a p o ra tin g  d is h  and d r ie d  

f o r  20 -  24 hours  in  an a i r  oven a t 105°C to

c o n s ta n t w e ig h t. The d r ie d  r e s id u e , re p re s e n tin g
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th e  com plete l i v e r ,  was c a r e f u l l y  w eighed. The 

n e x t s te p  was to  c ru s h  i t  to  a f in e  powder, and 

then  m ix the powder th o ro u g h ly  by r o l l i n g  i t  on 

a la r g e  sheet o f  pa p e r.

Samples o f  t h i s  powder were taken and 

a n a lyse d  f o r  t h e i r  i r o n  co n te n t and from th e se  

r e s u l t s  the t o t a l  i r o n  o f  the  whole l i v e r  was 

c a lc u la te d . From t h i s  r e s u l t  was su b tra c te d  

th e  i r o n  due to  the  b lo o d  p re s e n t in  the l i v e r ,  

and t h is  f i n a l  r e s u l t  then re p re se n te d  the  t ru e  

h e p a t ic  i r o n ,  o r  i r o n  in  the b lo o d -f re e  o rg a n .

I t  can be r e a l i z e d ,  th e r e f o r e ,  th a t  the 

haem oglobin was used m ere ly as a c o lo u r  in d e x  

f o r  c a lc u la t in g  th e  volume o f  b lood  p re se n t in  

the  o rg a n . A t no sta ge  was th e  amount o f  

haem oglobin d i r e c t l y  in te rp re te d  in  term s o f  

b lo o d  i r o n ,  as t h i s  must be an in a c c u ra te  

p ro ce d u re  s in c e  the  o r ig in a l  amount o f  

haem oglobin p re s e n t must have undergone p a r t ia l  

post-m ortem  changes.

The sp le e n s were d e a lt  w ith  a long  e x a c t ly  

the sane l in e s  as the  l i v e r s .  The volume o f

b lo o d  in  the  l i v e r s  and sp le e n s found here  must
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o b v io u s ly  be lo w e r than the  volum e n o rm a lly  

p re s e n t in  the  l i v i n g  sta te *  s ln o e  a good dea l 

o f  th e  b lood  In  th e  la r g e  v e s s e ls  oozes out 

a f t e r  rem oval o f  the organs a t  post-m ortem .

METHOD OF ESTIMATING HAEMOGLOBIN.

The haem oglobin co n te n t o f  b lood  and 

t is s u e  s o lu t io n s  was estim ated  by the a lk a l in e  

h a © sa tin  method o f  Wu (1 9 2 2 ). E . J .  K ing  e t a l .  

( 19U U ) , in  an e x te n s iv e  and d e ta i le d  a r t i c l e  

on th e  a ccu ra cy o f  v a r io u s  methods f o r  d e te rm in ­

in g  haem oglob in , come to  the c o n c lu s io n  th a t 

the  a lk a l in e  haem atin method was the  most 

a c c u ra te  f o r  r o u t in e  u se , b e in g  d e f i n i t e l y  more 

e xa c t than the  p o p u la r ly  used a c id  haematin 

m ethod. The most e xa ct method o f  a l l ,  a p p a re n t ly , 

was th e  cyanm ethaem oglobln m ethod, b u t as t h is  

was much more co m p lica te d  i t  was not s u ite d  to  

r o u t in e  use , and i t s  a ccu ra cy  was o n ly  s l i g h t l y  

g re a te r  than the a lk a l in e  haem atin method used 

h e re . W ith the  a lk a l in e  haem atin m ethod, 

plasma p r o t e in s ,  l ip o id s  and b i l e  pigm ents have 

no e f f e c t  on th e  in t e n s i t y  o f  th e  c o lo u r  produced 

by the  haem oglobin.
/ A



A standard  g ra ph  f o r  haem oglobin v a lu e s  

was made by u s in g  known s tre n g th s  o f  a 

haem oglobin s o lu t io n ,  whose haem oglobin c o n te n t 

had been a c c u ra te ly  estim ated  w ith  th e  a id  o f  

a s ta n d a rd  s o lu t io n  o f  haem in, the i ro n  co n te n t 

o f  w h ich  was known. (D r .  B loom berg, S e n io r  

L e c tu re r  in  P h y s io lo g y , k in d ly  checked t h is  

e s t im a t io n ) .

5 ccs o f  th e  haem oglobin s o lu t io n  were 

made up to  10 ccs volum e w ith  N/5 Sodium 

h y d ro x id e  and the  m ix tu re  p la ce d  in  a b o i l in g  

w a te r b a th  f o r  f i v e  m in u te s . A f t e r  c o o lin g  to  

room te m p e ra tu re , i t  was poured in to  an E ve lyn  

tu b e . An E v e ly n  p h o t o -e le c t r ic  c o lo r im e te r  was 

used , w ith  a 5 ^ 0  f i l t e r ,  the tra n s m is s io n  b e in g  

s e t a t  1Q0$ w ith  d i s t i l l e d  w a te r . D e n s ity  

re a d in g s  (0 )  o f  known s tre n g th s  o f  haem oglobin 

s o lu t io n  were taken and the  s ta nda rd  graph 

c o n s tru c te d  from th e  L v a lu e s  ( L  b e in g  equal 

to  2  -  L o g .O . F o r  a c tu a l d e t a i ls  o f  the 

graph  see A p p e n d ix ).

S u ita b le  a l iq u o t s  o f  the unknown s o lu t io n s  

o f  haem oglobin were then  made up to  10 ccs volume
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w ith  K/5 sodium h y d ro x id e . A f t e r  fo l lo w in g  the 

above ro u t in e  t h e i r  L  v a lu e s  were estim ated  and 

were read  o f f  a g a in s t  the sta n d a rd  graph  to  

o b ta in  th e  a c tu a l haem oglobin c o n te n t.

METHOD OF ESTIMATING IRON.

The th io c y a n a te  method as d e sc rib e d  by 

T r u t e r  C19^7) was used th ro u g h o u t t h is  

in v e s t ig a t io n .  The re a g e n ts  used were s

(1 )  A s ta nda rd  i r o n  s o lu t io n  made up w ith  

fe r r o u s  ammonium su lp h a te  in  such a manner 

th a t  1 cc o f  the  s o lu t io n  was equal to  

0 .1  m illig ra m  o f i r o n ,  t h is  b e in g  used as 

th e  sto ck  s o lu t io n .  A w o rk in g  sta nda rd  was 

made by d i l u t in g  100 ocs o f  the  above 

s o lu t io n  to  1000 c c s , so th a t  1 cc co n ta in e d  

0 .01  m illig ra m  o f  i r o n .  T h is  s o lu t io n  was 

used to  p lo t  th e  s ta nda rd  g ra p h .

(2 )  A potassium  th io c y a n a te  s o lu t io n .

( 3) Reagent g ra de  c o n ce n tra te d  s u lp h u r ic  

a c id .

R e d is t i l le d  c o n c e n tra te d  n i t r i c  a o id . 

R e d is t i l le d .  60>f p e r c h lo r ic  a c id .
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hj.
{ k )  Hydrogen p e ro x id e ; 0 .1 ?  s o lu t io n  in  

d o u b ly  d i s t i l l e d  w a te r , kept in  a 

brown b o t t le  in  the r e f r ig e r a t o r .

( 5) Xso-arayl a lc o h o l.

I t  i s  a w e l l  known f a c t  th a t  d ry  Ig n i t io n  

o f  b io lo g ic a l  m a te r ia ls  f o r  i r o n  a n a ly s is  y ie ld s  

e rro n e o u s r e s u l t s  i f  s p e c ia l ca re  i f  not taken .

The wet com bustion method has proved not o n ly  to  

be sa fe  b u t advantageous In  many re s p e c ts . A l l  

p y r o -  o r  raet&phosphates a re , f o r  in s ta n c e , 

h y d ro ly s e d  to  the  o rth o  fo rm , thus d o in g  away 

w ith  a s p e c ia l h y d r o ly s is  d u r in g  the sample 

p re p a ra t io n .

THE COMBUSTION PROCEDURE ;

1 cc o f  b lo o d , o r  up to  1 Oram o f  d r ie d  

l i v e r  pow der, o r  up to  3 grams o f  wet l i v e r  

t i s s u e ,  depending on the  suspected Iro n  c o n te n t , 

i s  measured in to  a S x  1 in c h  p y re x  tu b e . A  

g la s s  bead, 2  cos o f  c o n ce n tra te d  s u lp h u r ic  a c id ,

3 ocs o f  60? p e r c h lo r ic  a c id  and 0.5 cc o f  

co n ce n tra te d  n i t r i c  a c id  a re  added and th e  

m a te r ia l d ig e s te d  o v e r  a m ic ro -fla m e  in  a fume 

cupboard . G re a t c a re  must be taken to  a v o id

lo s s  by s p lu t t e r in g .  When th e  i n i t i a l ,  sometimes
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v ig o r o u s ,  o x id a t io n  re a c t io n  has su b s id e d , 

n i t r i c  a c id  i s  added d ro p -w is e  u n t i l  the  

o x id a t io n  Is  com pleted and the s o lu t io n  

c l a r i f i e d .  The f i n a l  s o lu t io n  should  be 

c o lo u r le s s  o r ,  a t  m ost, a g re e n is h -y e llo w  

c o lo u r .  I f  the n i t r i c  a c id  does n o t c l a r i f y  

th e  s o lu t io n  the c o n te n ts  a re  a llo w e d  to  c o o l 

s l i g h t l y ,  a f u r t h e r  0.5 to  1 cc p e r c h lo r ic  

a c id  added and the  h e a tin g  c o n tin u e d . A few 

more d rop s o f  n i t r i c  a c id  may be n e cessa ry  to  

c l a r i f y  the s o lu t io n .  The h e a tin g  is  

c o n tin u e d  u n t i l  th e  appearance o f  the  c h a ra c te r ­

i s t i c  dense whit©  fumes o f  s u lp h u r t r io x id e .

A t t h is  s ta ge  the s o lu t io n  may be expected 

to  be f r e e  from  p e r c h lo r ic  and n i t f i o  a c id s . 

How ever, d e com p osition  p ro d u c ts  o f  these  a c id s  

a re  sometimes te n a c io u s ly  re ta in e d  by the 

co n ce n tra te d  s u lp h u r ic  a c id  ( e .g .  n l t r o s y l -  

s u l j jh u r ic  a c id ) ,  even a f t e r  p ro lon g e d  b o i l in g .

H y d r o ly s is  w ith  2 cos o f  d i s t i l l e d  w ater and 

subsequent b o i l in g  u n t i l  w h ite  fumes a p p e a r,

/ e f fe c t  . . .



e f f e c t  th e  rem oval o f  the se  p ro d u c ts . The 

d ig e s t  I s  a llo w e d  to  c o o l ,  e f u r th e r  10 ccs 

d i s t i l l e d  w a te r a re  added and q u a n t i t a t iv e ly  

t r a n s fe r r e d  to  a 100 ccs v o lu m e tr ic  f la s k .

C oo l to  room tem perature  and make up to  volume 

w ith  d i s t i l l e d  c ra te r. The d i s t i l l e d  w a te r used 

th ro u g h o u t w’ao t r i p l e  g la s s  d i s t i l l e d .

PROCEDURE OF DETERMINATION i

A f t e r  a t e s t  experim ent has been done to  

de term ine  the  approxim ate  i r o n  co n te n t o f  the 

sam ple, t r a n s f e r  th e  chosen a l iq u o t  to  a 

g ra d u a te d  c y l in d e r  f i t t e d  w ith  a g la s s  s to p p e r. 

A d ju s t  the a c id  c o n c e n tra t io n  i f  n e c e ssa ry .

Add 1 cc o f  the 0.1,< hydrogen p e ro x id e  s o lu t io n  

and f i l l  up to  th e  25 ccs  mark w ith  d i s t i l l e d  

w a te r . Add e x a c t ly  10 ccs iso a m yl a lc o h o l and 

then  add 2 ccs o f  the 5G£ potassium  th io c ya n a te  

s o lu t io n .  C lo se  the  c y l in d e r  w ith  the s to p p e r 

and shake f o r  one m inute.' A llo w  to  stand 

u n t i l  the  amyl a lc o h o l phase has separated  o u t , 

then  t r a n s fe r  the  phase to  a c e n tr ifu g e  tube 

and c e n t r ifu g e  f o r  f i v e  m inutes a t  3,500 r .p .m . 

to  g e t r i d  o f  w a te r p a r t ic le s  suspended in  the
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a lc o h o l e x t r a c t .  The w a te r -f r e e  amyl 

a lc o h o l i s  t r a n s fe r re d  to  an E ve lyn  

tu b e . A 490 f i l t e r  i s  used in  th e  

E v e ly n  p h o t o -e le c t r ic  c o lo r im e te r  and the 

l i g h t  tra n s m is s io n  i s  se t a t  100J? w ith  a 

re a g e n t b la n k . The L  v a lu e  i s  estim ated  

f o r  the unknown s o lu t io n  from i t s  d e n s ity  

re a d in g  ( G ) .  U s in g  L ,  th e  i r o n  v a lu e  i s  

re a d  o f f  a s ta n d a rd  curve* made p r e v io u s ly  

by u s in g  the sta n d a rd  i r o n  s o lu t io n s .

*



R E S U L T S ,



RESULTS,

The r e s u l t s  o f  the  in v e s t ig a t io n s  done 

on l i v e r s  Numbers 1 -  14 have a lre a d y  been 

d is c u s s e d  in  the  p re v io u s  s e c t io n ,  and no 

f u r t h e r  m ention o f  them w i l l  be made h e re .

F o r  th e  sake o f  in t e r e s t ,  how ever, these r e s u l t s  

a re  s e t f o r t h  in  T a b le  No. 1 (Page ) ,  b u t the 

f ig u r e s  w i l l  n o t be used f o r  th e  g e n e ra l d is c u s s io n  

n o r  f o r  the c o n c lu s io n s , s in c e  th e y  a re  p ro b a b ly  

In a c c u ra te .

O n ly  the r e s u l t s  o b ta in e d  from l i v e r s  

(Numbers 15 -  4-9) and sp le e n s (Numbers 2S -  49) 

d e a lt  w ith  by Method 11, w i l l  be c o n s id e re d . In  

th e  t e x t  and in  the ta b le s  and g ra p h s , the  term 

"non -h a e & og lob ln  I r o n "  i s  used to  denote th e  

a c tu a l i r o n  th a t  la  p re se n t In  th e  h e p a tic  o r 

s p le n ic  t is s u e ,  and e xc lu d e s  a l l  the i r o n  w hich  

is  p re s e n t in  th e  b lo o d  o f  th e  o rg a n , w hether i t  

be in  the  form o f  haem oglob in , o r  o f  breakdown 

p ro d u c ts  o f  haem oglob in , o r  as serum i r o n .

The i ro n  corfent o f  th e  l i v e r s  v a r ie d

c o n s id e ra b ly ,  even In  l i v e r s  o f  s im ila r  s iz e

and w e ig h t . T h is  a p p lie d  to  b o th  t o t a l  and
/ n o n - . . .



non-haem oglob in  I r o n .  Two s e ts  o f  tw in s  were 

In v e s t ig a te d , in  t h i s  s e r ie s ,  bo th  s e ts  b e in g  

b in o v u la r  and prem ature ( Numbers 16 and 17;

42 and 43) .  The i r o n  c o n te n t o f  the  l i v e r s  

co rresponded  f a i r l y  c lo s e ly  f o r  one se t o f  

tw in s , the  t o t a l  i r o n  c o n te n t b e in g  6.5 m i l l i ­

grams and 7 .4  m illig ra m s  f o r  Numbers 42 and 43 
r e s p e c t iv e ly .  T h e ir  non-haem oglobin  i ro n  

co n te n t a ls o  compared w e l l ,  b e in g  J> ,&  m illig ra m s  

and 3.6 m ill ig ra m s  r e s p e c t iv e ly .  There  was, 

how ever, a g re a t  v a r ia t io n  in  the  i r o n  con ten t 

o f  the l i v e r s  o f  the  o th e r  s e t o f  tw in s  {16 and 

17)* b e in g  l& .g  m illig ra m s  and m illig ra m s ^

r e s p e c t iv e ly  f o r  t o t a l  i r o n .  F o r non-haem oglobin 

h e p a tic  i r o n  the  r e s u l t s  were 10.1 m illig ra m s  and 

23.2 m ill ig ra m s  i r o n  r e s p e c t iv e ly .
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data and results or livers, numbers i - i4,
___________DEALT WITH BY METHOD 1.

No. AGE BIRTH WEIGHT TOTAL IRON NON-HAEMO­
WEIGHT or IN GLOBIN IRON

LIVER LIVER IN LIVER
(Gram s) (Mgms) (Mgms)

1. r . T . 3.3* glba.6ozs. 142
2. r . T . 10 d. 6lbz.loz. 70. 12
3- F.T. S . 3 . Jibs. I30
4. 3 . 3 . 36 V. 41bs.l4 ozs. 99 4
\) • r.T. 3 .3 . blbs.Sozs.
O • f . t . 6 d. 6lbs. loo 7.95
7. r . T . S .B . 7 1bs.lOozs. l4g 5.3
S. F.T. 5 . 8 . Slbs. 160 7 0 .9 7
9. F.T. S .B . 7 1bs.9ozs. 191.5 19.2510. F.T. S . B . Slb3. 136.5 5 1 7 . 5li. F.T. S . B . Slbs.gozs. 155.5 Av.72.25 912. F.T. 1 d. 6lbs. 1 0 9 .5 Av.33.5 9

F.T. S . B . 6lbs.2ozs. 1 0 6 .5 Av.6 3 .2 5 11
14. F.T. 6 d. 51bS.l0O2S. 113 AV.4S.2 15.3

f . t . » FULL TERM
S . B .  * STILLBIRTH a . * DA^S
A v .  « AVERAGE w. * WEEKS.
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T h e  n o n - h a e m o g l o b i n ,  or true h e p a t i c  Iron, 

showed a wel l  defined a b s o l u t e  I n c r e a s e  from 

26 w eeks to ful l  term. F r o m  the livers 

I n v e s t i g a t e d  In p r e m a t u r e  infants, v a l u e s  of 

3 . 6  m i l l i g r a m s  of iron v e r e  o b t ained at 

26 weeks, g r a d u a l l y  I n c r e a s i n g  to 1 5 . 7  m i l l i ­

g r a m s  at 36 w e e k s  and f i n a l l y  increased to an 

a v e r a g e  o f  3 3 . 2 7  m i l l i g r a m s  of iron at full 

term. (T a b l e  No. 2).

C a l c u l a t e d  in r e l a t i o n  to the weight  

o f  bot h  the we t  and dried livers t h e r e  is 

clearly a r e l a t i v e  i n c r e a s e  as w e l l  in the 

a m o u n t  o f  i r o n  d e p o s i t e d  in the l i v e r  tissue. 

(Table No. 3 .). I f  100 grams of the wet 

l i v e r  is t a k e n  as a standard, the d e p o s i t  of 

i r o n  at 2 6  w e e k s  w a s  f o u n d  to be 1 0 . 1  m i l l i ­

grams, at 36 w e e k s  2 6 . 6  m i l l i g r a m s ,  and the 

a v e r a g e  for f ull term s t i l l b i r t h s  wa s  26.16 

m i l l i g r a m s .  U s i n g  100 g r a m s  of d ried liver as 

a m o r e  a c c u r a t e  standard, at 26 w e e k s  there 

wa s  55 m i l l i g r a m s  o f  iron, at 36 w e e k s  106 

m i l l i g r a m s  o f  iron and at full term 1 *K>.6 

m i l l i g r a m s  o f  iron.
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D A T A  AND R E S U L T S  OF L I V E R S  AND SPLEENS, N U M B E R S  I 5 - k $ ,  
_____  _____ DEALT W I T H  B Y  M E T H O D  2. _____________

N O.

42
47

U
17
16
20

Age. Birth Weight Weight Total Non-Hb.. weight Weight Total Non-
Weight of of Iron Iron in of of Iron Hb.

. lbs. 02s. Liver. Dried in Liver Spleen Dried in Iron
(Grams) Liver Liver Spleen Spleen^ In

(Grams) (Mgmfi) (Mgas) (Grams) (Grams) (Mgtas)' Spleeh
(Mga)

SB. 2 gw. 2. 0 . 35 6 .2 7.4 3.6 1.5 O .25 .24 .005
S.B.26w. 2. 4. 37.5 6.9 6.5 3*8 2 O .25 .26 0.02
S.B.29W, 2. 6. 39. & 7 0 10.4 6.6 1 . 6 0.4 • 5 O .3 7
3.B.33W. 4. 4. 49.3 1 0 .5 6.9 7 6.3 1.3 1 . 6 1.5
S.B.34V. 4. 0. 53 9.7 6.6 4.3 3.7 0.7 .95 0.6
3. 3.35v. 4.12. bS 14 36.2 23.2
s .b ,35w» 5. 0 . 63.5 11 15.6 1 0 . 1
s . B.30%?* 4.14. 5^.5 14.5 20.6 15.7

F.T. = FULL TERM d =» days
3.B. =* ST’ILLBIRTH v = weeks

HON-Hb. » N O N - H A E M O G L O B I N .

T A B L E  No. 2 - Con t i n u e d vncr\



C on tin u ed .TABLE No. 2 -

DATA AND RESULTS OF LIVERS AND SPLEENS, NUMBERS 1 5 - 4 9 ,
DEALT WITH 3Y METHOD 2 .

No. Age* B ir th W eight W eight T o ta l Kon-Hb. W eight Weight T o ta l Non-Kb
W eight o f o f Iro n Iro n  in o f o f I ro n Iro n
I b s .o z s . L iv e r D ried in L iv e r S pleen D ried In In

( Grams) L iv e r L iv e r S p leen S p leen S pleen
(Grams) (M gaa) (Mgras) (G ram s) ( Gram s ) (Mgms) (Mgms)

41 F .T . S .B . 6 .  0 . 113*5 20.5 4 1 .7 3 2 .5 4.1? 0 .7 2 .9 2 .5
29 F .T . S .B . 6 . 4 . 156 3 2 .5 53*1 3 4 .4 5 .5 1 2 .6 1*7
36 F .T . S .B . 7 . 0 . 9 7 -5 20.5 22.6 1 6 . 7 4 .5 1 0 .6 1 0 .3 7
15 F .T . S .B , 7 . 2 . l i b . 5 2 5 .7 * 7 . ? 35*5
39 F .T . S .B . 7 . 6 . 99*5 24 37*4 3 0 .2 6.5 1 . 2 5 3 .2 1 .9
26 F .T . S .B . 7 .1 2 . 106 19 4 4 .6 34
34 F .T . S .B . 7 .1 2 . 103*5 1 6 .2 55*3 46 1 2 .1 2 .6 4 .6 2 .1
21 F .T . S .B . 7 .13* 1 0 4 .5 1 5 .5 4 5 .1 35 . *<
32 F .T . S .B . 6 .0 110 2 1 .6 2 6 .3 2 1 .6 7 1 1 .2 6 0 .6
37 F .T . S .B . 6 . 0 . 1 7 5 .6 34 9 4 .7 72.2 6.3 2 4 2
24 Vr • a « S .B . 6 .1 0 . 1 4 1 .5 26 33*1 2 0 .2
39 F .T . S .B . 9 . 4 . 12 6 .5 2 4 .5 42 3 0 .3 10 2 .6 4 .3 2 .4

F.T . « FULL TERM d *s days
S.B . * STILLBIRTH w = «e e k s in

NON- Hb• = NQN-HAEMGGIOBIN i -*4•

TABLE No . 2 -  C ontinued . . .



N o. Age.

33 f .t . la
49 F.T. 3d 

F.T. 4d25
IS F.T. 7d
22 F.T. ?d

U
23

F.T. 7d 
F.T. 7d 
F.T. Sd

27 F.T. Sd
2S F.T. gd
31 F.T, gd

it
4g

F.T. 9d 
F.T.lOd 
F.T.lOd

45 F.T.iga

DATA AND RESULTS OF LIVERS AND SPLEENS, NUMBERS 15 -
DEALT WITH BY METHOD 2. — ---- ---*—

B i r t h  W e ig h t W e ig h t T o t a l  N o n -K b .
W e ig h t o f  o f  I r o n  I r o n  I n
L b s . o 2s .  L i v e r  D r ie d  i n  L i v e r

(G ra m s) L i v e r  L i v e r
(Graai3) (Mgais) (Mgr/is)

20.2 M l .2 30.4
2 3 .7 3 0 .2  2 6 .6
22.3 42.6 37
16 32. g 25.5
is  25.3 19.2
15.5  28.7  26.3
2M-.3 37.4 30
16 45.g 4q. i
20.5 104 93.5
21.5 111 97.5
17.6 19.9 15.2
lb 51.7 45.7
22.2 61.9  5B.9
3 0 .3 73 61
22.1 gO 69.g

W e ig h t Weight 
of o f  

Spleen D r i e d  
S p l e e n

(Grams) ( G r a m s )

To tal 
I r o n  
in

S P L E E N  
(M gras)

N o n -
gb.
i r o n
m
spl®?0 

(H g s i0 '

5.27.6
1 . 2
1 . 8

2 . 6
3 . 9 8

2-13.5

6
3.5

l-§
0 . 8

4. 8  
3-3

4.4
3.1

10.3
6.5

1 . 8
1.5

4
2.6 -

3-f2.1

14.S
7-56.5

L*
1.3

5.5 
15*9
4.5 3 .6

« days 
= w e e k s

F.T. » FULL TERM 
S.B. * STILLBIRTH

d
w

NON-Hb. NON-HAEMOGLOBIN.

7. 0. 
7. 0. 
6. 4.
5. 6.
5. 6.
5 .12.
7.11.
5 .1 4 .
5. 6.
6. 3.6. S. 
5.10.
7. g. 
g. 4.
7. 0.

105.5
109.5
92.3
8 2

76.5
7 6 . s94.3
75

101
113.5

62.6
S3

109.8 
139. S 
IOO.7



There  were many in d iv id u a l  v a r ia t io n s ,  

b u t taken g e n e r a l ly ,  In  the  e a r ly  n e o n a ta l 

p e r io d  th e re  appeared a p ro g re s s iv e  In c re a s e , 

b o th  a b s o lu te  and r e l a t i v e ,  In  the amount o f  

i r o n  d e p o s ite d  in  th e  l i v e r .  T h is  a p p lie d  to  

b o th  t o t a l  and non-haem oglobin  i r o n .  The 

in d iv id u a l  d if fe r e n c e s  were to o  v a r ie d  and an 

I n s u f f i c ie n t  number o f  cases was done to  be 

a b le  to  draw a graph  d e p ic t in g  t h is  r i s e  in  

th e  i r o n  d e p o s it s ,  b u t th e  s c a t te r  d iagram s,

(N o . 1 and No. 2 , c le a r ly  I l l u s t r a t e  th e  

g e n e ra l upward t re n d .

The a vera ge  t o t a l  i r o n  co n te n t o f  the 

l i v e r  o f  th e  f u l l  term s t i l l b i r t h  was found to  

be 45*6 m ill ig r a m s , w h ile  IS  days a f t e r  b i r t h  

i t  was found to  have in c re a s e d  to  SO m illig ra m s . 

Th e re  were two in fa n t s  (Numbers 27 and 2 8 ) ,  

b o th  e ig h t  days o ld ,  In  whose l i v e r s  the iro n  

d e p o s its  were a c t u a l ly  o v e r  100 m illig ra m s  

(104 and 111 m illig ra m s  r e s p e c t iv e ly ,  f o r  the 

t o t a l  I r o n ) .  The non-haem oglobin i r o n  co n te n t 

o f  th e  l i v e r  o f  the  average f u l l  term s t i l l b i r t h



o f  this se r i e s  wa s  3 3 . 2 7  m i l l i g r a m s ,  w h e r e a s  

e i g h t e e n  days a f t e r  b i r t h  the amount h a d  

r i s e n  to 6 9 .3 m i l l i g r a m s .  (Again N u m b e r s  27 

a n d  23 h a d  h i g h e r  values# b e i n g  9 3 * 5  and 

9 7 * 5  m i l l i g r a m s  o f  n o n - h a e m o g l o b i n  iron 

r e s p e c t i v e l y ) .

It is i n t e r e s t i n g  a n d  in s t r u c t i v e  to 

n o t e  h e r e  t h a t  the b l o o d  iron o f  the l iver 

f o r m e  a p p r o x i m a t e l y  $03 o f  the total Iron 

c o n t e n t  of t his organ at 23 weeks; 
a p p r o x i m a t e l y  273 o f  the total Iron at full 

term; w h i l e  13 days a f t e r  b i r t h  the b l o o d  

I r o n  was found to b e  r e s p o n s i b l e  for only 

1 2 . 5£ o f  the t o t a l  iron c o n t e n t  o f  the liver.

I n v e s t i g a t i o n s  of the spleens yiel d e d  

r e s u l t s  s o m e w h a t  similar to those o b t a i n e d  

f o r  the livers. T h e  a c t u a l  amounts of Iron 

w e r e  al w a y s  v e r y  m u c h  s m a l l e r  than t hose found 

I n  the c o r r e s p o n d i n g  livers. T h o u g h  the iron 

c o n t e n t s  v a r i e d  a g o o d  dea l  In spleens o f

/ a p p r o x i m a t e l y  ...



a p p r o x i m a t e l y  the same size and w e i g h t ,  the 

v a r i a t i o n s  w e r e  not as m a r k e d  as in the case 

o f  t h e  livers.

O n l y  m i n u t e  a m o u n t s  of iron w e r e  found 

i n  the sple e n s  of 25 w e e k s  foetuses. The 

t o t a l  Iron f o r  spleen N u m b e r  *+3 (2S w e e k  foetus) 

w a s  0 .24- m i l l i g r a m ,  w h i l e  the n o n - h a e m o g l o b i n  

i ron wa s  o n l y  0 . 0 0 5  m i l l i g r a m .

The t w i n  fo e t u s  ( H u m b e r  4-2 ) h a d  a total 

o f  0.26 m i l l i g r a m  of iron in its spleen, wit h  

a n o n - h a e m o g l o b i n 1 iron cont e n t  of only 0.0 2  

m i l l i g r a m .  The sp l e e n  of a 3^ w eeks foetus 

( N u m b e r  4-0 ) c o n t a i n e d  O . 9 5  m i l l i g r a m  of iron 

a l t o g e t h e r  a n d  w h e n  the i r o n  due to the blood 

p r e s e n t  was s ubtracted, the actual t i s s u e  iron 

w a s  found to b e  only 0 . 6  milligram.

/ T A B L E  No. 3 • • •



TABLE SHOWING THE RELATIVE AMOUNT 
IRON IN LIVERS AND SPLEENS

3 OF NON-HAEMOGLOBIN 
•

AGE.
• •
Non-Hb.Iron Non-Hb. Iron Bon-Hb. Iron Non-Hb.
per 100 Grama per 100 Grama per 100 Grams per 100
Wet Liver. Dried Liver Wet Spleen Dried
(Mgras 5 (Mgms) (Mgms) (Mgras)

3.3. ns  v. 10.3 5S O .33 2
S.B. 2gv. 1 0 .1 55 1 S
3.3. 29w. 16.6 90.5 20.3 9?. 5S.B. 33V. 14.2 66.5 2 4 .8 11R.5S.B. .34 w. 12 . 8 70 16.2 sS
S.B. 35*. 3{* I06
S.B. 35v. 14.7 91.53.3. 3Sw. 26. S 10s
F.T. S.B, 2 8 . 8 7? 57 35SF.T. 3.B. 22 106 31 17CF.T. S.B, 1 7 .1 si. 5 £.2 37F.T. S.B, 3U.4 i j aF.T. 3.3. 3p.* 126 29.2 190
F.T. S.B. m  .5 253 17.4 61
F.T. S.B. 31.4 . 179F.T. S.B. 34 22S
F.T. S.B. 19.S 100 g.6 60
F.T. S.B. 41 ■ 212 24 100
F.T. S.B. 14.3 7?
F . T . S.B. 24 124 24 S I

F.T.
S.B.

d
W

days
weeks NON-Hb.» Non-Haemoglobin.

FULL TERM 
STILLBIRTH

/ TABLE No. 3 Continued •  •  •



TABLE SHOWING THE RELATIVE AMOUNTS OF NON-HAEMOGLOBIN 
_______ IRON IN  LIVERS AND SPLEENS.______________

AGE. . Ncm-Hb.Iron Non-ffb.. Iron Non-ifb.Iron . Hon.-Hb.Iron
per 100 Graian per 100 Grams per 100 Grams per 100 Gram*
Wet Liver Dried Liver Wet Spleen Dried Spleei
(Mgas) (Mgms) (Mgms) (Mgms)

F.T. Id. 2S.S 150 kb 192
F.T. 3d. 24 .2 112 45 194
F.T. 4d. 4o ll6
F.T. 7d. 31 I59
F.T. 7d. 25 !07F.T. 7d. 32 1U0 73-.* 294
F.T. 7d. 32 123 S9 36S
F.T. fid. 53-5 259F.T. fid. 52.5F.T. fid. 56.5 k$k 30 172
F.T. fid. is. 4 S6 .5 32. k l4o
F.T. 9d. 55 2S5F.T. 10d. 49 24 2 37 1S3
F.T. lOd. 4 3 .6 204 192 soo
F.T. lSd. 69 ' -

•
317 55.5 277

F.T. » FULL TERM d a days
G.B. = STILLBIRTH w = weeks

NQN-Hb. » NON-HAEMOGLOBIN.



The average  t o t a l  I r o n  co n te n t o f  the  sp leen  

a t  f u l l  terra was found to  be 2.96 m ill ig ra m s , 

th e  average non-haem oglobin  i r o n  j>resent in  

th e  s p le n ic  t is s u e  was 1.7 m ill ig ra m s .

E ig h te e n  days a f t e r  b i r t h  the t o t a l  i r o n  

co n te n t o f  the  sp le e n  was 4 .5  m illig ra m s  and. 

the  non -haeraoglob ln  i r o n  co n te n t had In c re a se d  

to  5.6 m ill ig ra m s . T h is  shows a v e ry  d i s t in c t  

In c re a s e  in  the a c tu a l amount o f  i r o n  s to re d  

by the sp le e n  from 2 8  weeks to f u l l  term and 

a ls o  in  th e  e a r ly  n e o n a ta l p e r io d .

T a b le  No. 2 shows the  in d iv id u a l  

r e s u l t s  o b ta in e d  from the sp leen  a n a lyse s  and 

s c a t te r  diagram  No. 3 i l l u s t r a t e s  th e  g e n e ra l 

t re n d  o f  in c re a s e d  i r o n  s to re a g e  in  t h is  organ 

from the 2 8  weeks fo e tu s  to  the IS  day o ld  

in f a n t .

Th e re  i s  a ls o  a d i s t i n c t  r e la t i v e  

in c re a s e  in  the  amount o f  i ro n  s to re d  by the  

sp le e n . W ith  100 grams o f  v e t  sp leen  as a

/ s ta nda rd t • •



sta n d a rd  th e  23 weeks f o e t a l  organ co n ta in e d  

O.33 to  1 m ill ig ra m  o f  non-haem oglobin  i r o n ,  

th e  3̂  weeks sp leen  lfe ,2  m illig ra m s  o f  i r o n ,  

w h ile  the  sp le e n  o f  the 13 day o ld  in fa n t  

co n ta in e d  53.5 m illig ra m s  o f  i r o n .  A more 

a ccu ra te  s ta n d a rd  la  to  c a lc u la te  the  amount 

o f  non -haem oglobin  i r o n  p e r lo o  grama o f 

d r ie d  s p le e n . On t h is  sta nda rd  th e  23 weeks 

f o e t a l  sp le e n  has 2 to  3 m illig ra m s  o f  i r o n ,  

the  3̂  weeks sp le e n  36 m ill ig ra m s , the  f u l l  

term sp le e n  an average o f  13̂  m ill ig ra m s  and 

th e  sp leen  o f  th e  13 day o ld  In fa n t  277 m i l l i  

grams o f  i r o n .  The i r o n  s to ra g e  o f  the 

in d iv id u a l  sp le e n s  i s  shown in  T a b le  No. 3 

and the  g e n e ra l tre n d  tow ards in c re a s in g  

s to ra g e  in  c le a r ly  i l l u s t r a t e d  In  the  s c a t te r  

diagram  No, 4 .

/  TABLE No. H-. . .



TABLE SHOWING 
LIVERS,

PERCENTAGE MOISTURE IN 
NUMBERS 15 - 4 9 .

AGE. BIRTH WEIGHT WEIGHT OF WEIGHT OF PERCENTAGE
Lbs • o z s . WET LIVER DRIED LIVER .MOISTURE IN

(Grams) ( Grams) LIVER.

S .B . 25w. 2 . 0 . 35 6 .2 52
S .B . 25v . 2 . 4 . 3 7 -5 6 .9 5 1 .5
S .B . 29v . 2 . S . 3S .3 7*3 5 1 .5
S .B . 3 }w . u . 4. % . 3 10 .5 79
s .B . y\w. 4 . 0 . 53 9 -7 5 1 .5
s .B . 35w» 4 . 1 2 . 63 14 79*5
s .B . 35w. 5 . 0 . 6 5 .5 l i 54
s . s .  36w. 4 . 14 . 5s  *5 1 4 .5 7 5 -5

A verage Jt m oistu re in  l i v e r s  o f prem ature
s t i l l b i r t h s = 50 . 6|[ (s ta n d a rd  D e v ia t io n  2 .3 )

/TABLE No. 4 -  c o n tin u e d  . . .
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TABLE SHOWING PERCENTAGE MOISTUBS IN  LIVERS NUMBERS 
_____________________________________ - ______________

No. AGE. BIRTH WEIGHT. WEIGHT OF WEIGH? OF PERCENTAGE
LiT> v i  • 02s.. WET LIVER DRIED LIVER MOISTURE

(Gram a) ( Gram s) IN  L IVE R .

41 F .T .  9 .B . 6. 0. 113. 5 20.5 32
29 F . T ,  s .a . 6. 4. 15b 32.5 79
36 F .T .  3 .3 , 7 . 0. 97.5 20.5 79
15 F . T . 3 .3 . 7 . 2. 116.5 25.7 73
3^ F . T .  3 .3 . 7. 6. 99.5 24 7626 F . T .  3 .8 . 7. 12. 105 19 3234 F . T , 3 .B . 7. 12. 103.5 13.2 32.521 F . T .  3 .3 . 7. 13. 104.5 15.5 35
32 F . T .  S .B . 3 . 0. 110 21.3 , 30
37 F . T .  S .B . s. 0. 175.6 34 30.5
24 F . T .  S .B . g . 10. 141.5 23 30
39 F .T .  S .B . 9. 4. 126.5 24.5 31

Average Jf m o is tu re  In  l i v e r s  o f  f u l l  te rn  
s t i l l b i r t h s  = g0 .4g (S ta n d a rd  D e v ia t io n  2 .2 7 )

CTn
~v»

/ TABLE No. 4- -  continued • • •



TABLE SHOWING PERCENTAGE 
_____________ __________

MOISTURE IN LIVERS NUMBERS
.Jii-________ _________

No. AGE BIRTH WEIGHT. WEIGHT OF WEIGHT OF PERCENTAGE
Lbs . OZP. WET LIVER DRIED LIVER MOISTURE

(Grams 3 ( Grams) IN LIVER.

36 F .T . I d . 7- 0 . IO5 .5 20.2 61
49 S* f?f r « x # 3d . 7* 0 . IO9 .5 2 3 .7 75
25 F .T . 4d . 6 . 4 . CO T 2 2 .3 7b
16 F .T . 7d. 5* 6 . 62 16 60.5
22 F.T . 7d. 5* 6 . 7^ -5 16 ? b . 5
35 F .T . 7d. 5* 1 2 . 76 . S 1 6 .6 7b
46 F .T . 7d. 7 . 1 1 . 94 .3 2 4 .3 7 4 .5
23 F .T . 2d . 5 . 14 . 75 16 7 6 .5
2 7 - V *?» if • A # Sd. J • 6 . 101 20.5 7 9 .5
26 F .T . Sd. o • 3* 1 1 3 .5 2 1 .5 61
31 F .T . 2d . 6 . 6 . 22.6 17 . b 7 6 .5
l ? F .T . 9d. 5 . 10 . 63 16 61
44 F .T . 10 d . 7 . 2 . 109.3 22.2 SO
46 Vr t a • lO d . a . 4 . 13 9 .6 3 0 .3 7 6 .5
45 F . T . 12d . 7. 0 . 10 0 .7 2 2 .1 76

Average % m oistu re in  the l i v e r s o f  f u l l  term
n eon a ta l in fa n ts  * 7 6 .3r (S tandard  D e v ia t io n  2 .1 6 )



'A s  w ould be expected  the b lo o d  iro n  

f o r  t h is  s e r ie s  o f  sp le e n s  re p re s e n te d  more 

than  90$ o f  the t o t a l  i r o n  o f  the sp le e n  In  

th e  2 8  weeks f o e tu s ,  a p p ro x im a te ly  U0£ o f  

th e  t o t a l  I r o n  o f  the sp leen  o f  the  f u l l  

term  fo e tu s  and o n ly  about 20%  o f  the t o t a l  

I r o n  o f  the  sp le e n  o f  th e  IS  day o ld  in fa n t .  

These f ig u r e s  must be o n ly  v e ry  approxim ate 

as the in d iv id u a l  v a r ia t io n s  e re  so g r e a t ,  

b u t th e y do tend to  emphasize in d i r e c t l y  

the marked in c re a s e  o f  i r o n  s to re d  in  the 

t is s u e  o f  the sp le e n  r e l a t i v e  to  age.

Th re e  cases o f  in t e r e s t  w i l l  be 

m entioned h e re . In fa n t s  numbers 27 and US 

had t h e i r  cause o f  dea th  s ign e d  up as 

Ic t e r u s  G ra v is  Neonatorum . Both these  

in fa n t s  were found to  be v e ry  Jaund iced  and 

somewhat p a le  a t  post-m ortem . Both were 

f u l l  term fe m a le s , the one (Number 27) h a v in g  

l i v e d  f o r  e ig h t  d a ys , the  o th e r  (Number US) 

f o r  10 d a ys . In  b o th  the  a c tu a l non-haem oglobin 

i r o n  c o n te n t o f  the l i v e r  was h ig h . In

/ Number 27



?o
Number 27 i t  was r a i l l ig r a a i i  and in

Number iJ-S i t  was 61.15 m illig ra m s  o f  i r o n .

T h is  h ig h  i r o n  co n te n t may be e x p la in e d  by 

an o r i g i n a l l y  h ig h  i r o n  s to ra g e  a t b i r t h ,  

b u t i t  seems more re a so n a b le  to  e x p la in  i t  

p a r t l y  o r  w h o lly  on the excess b lood  

d e s t r u c t io n  th a t  takes p la c e  in  t h is  c o n d it io n , 

w ith  th e  concom itant la r g e  and ra p id  i r o n  

s to ra g e .

U n fo r tu n a te ly ,  the sp le e n  in  Number 27 

was n o t In v e s t ig a te d .  In  Number the 

sp le e n  y ie ld e d  the  e x t r a o r d in a r i l y  h ig h  

f ig u r e  o f  l4.*4- m illig ra m s  f o r  the n o n - 

h&em oglobin i r o n  c o n te n t .

The t h i r d  case o f  in t e r e s t  was one o f  

Haem orrhagic D isease  o f  th e  Newborn,(Num ber 

4 9 ) .  T h is  in f a n t ,  a f u l l  term fem ale , d ie d  

th re e  days a f t e r  b i r t h  w ith  a v e ry  low  

haem oglobin co n te n t in  th e  b lo o d : A n a ly s is  

o f  the l i v e r  re v e a le d  a r e l a t i v e l y  norm al 

v a lu e  f o r  non -haem oglobin  i r o n ,  namely ?6.6 
m illig ra m s . The sp le e n  con ta in e d  3.5

/ m illig ra m s  . . .



m illig ra m s  o f  non-haem oglobin  i r o n  

d e f i n i t e l y  more then was found in  the  

sp le e n  o f  the  average f u l l  term s t i l l b i r t h .

The w e ig h ts  o f  th e  l i v e r s  a t  p o s t ­

mortem v a r ie d  a g re a t  d e a l.  In  the  oases 

o f  the  two se ts  o f  prem ature tw in s  each 

l i v e r  compared c lo s e ly  w ith  the  l i v e r  o f 

i t s  f e l lo w  tw in . From ?.& weeks to  f u l l  

term the  w e ig h t o f  th e  l i v e r  in c re a se d  

m a rk e d ly . A t 2S weeks i t  was 35 5 1 * 5

grams in  t h is  s e r ie s ,  w h ile  a t  f u l l  term 

I t  was o v e r  100 grams in  w e ig h t . A t f u l l  

term and in  th e  e a r ly  days o f  in fa n c y  the 

w e ig h ts  v a r ie d  w ith in  r a th e r  w ide l im i t s  and 

s t ra n g e ly  enough, -were not a lw ays in  p ro p o rt ­

io n  to  the  w e ig h t o f  th e  fo e tu s  o r  in f a n t .  

T h u s , a r e l a t i v e l y  l i g h t  in fa n t  may have a 

la r g e  l i v e r ,  such as Number 2 9 , whose b i r t h  

w e ig h t was 6 lb s .  k  o?a.  and whose l i v e r  

weighed 156 gram s; w h ile  in  Number JO the 

In fa n t  w eighed 7 lb s ,  6 o z s .  but i t s  l i v e r  

o n ly  weighed 99*5 gram s.



The sp le e n  shows a d e f in i t e  in c re a se  

in  w e igh t from  the ?.& weeks fo e tu s  up to 

f u l l  te rra , b e in g  1.5 to  2  grams f o r  the 

fo rm er and an average o f  7.3 grams f o r  the 

f u l l  t e r m 's t i l l b i r t h .  T h e re a fte r  i t  v a r ie s  

g r e a t ly  and appears to  have no r e la t io n  to  

th e  w e ig h t o f  th e  l i v e r  o r  the  fo e tu s .  Th u s , 

f o r  example* Number 46, an in fa n t  aged 7 d a ys , 

w e ig h in g  7 pounds 11 ounces, whose l i v e r  

weighed 94 gram s, possessed a sp le e n  w e ig h in g , 

a t  the  tim e o f post-m ortem , 3.5 gram s. By 

com parison , Number 44, a 10 day o ld  in fa n t  

w e ig h in g  7 pounds S  o u n ce s , whose l i v e r  

weighed 109.8 gram s, had a sp leen  w e igh in g  

l4 .g  gram s. In  t h is  in s ta n c e  extrem es were 

taken to  em phasize the p o in t .

The volume o f  b lo o d  in  th e  l i v e r  

c a lc u la te d  by Method 11 i s  o b v io u s ly  not the 

same as th a t  e x is t in g  in  the o rgan  d u rin g  

l i f e .  The f ig u r e s  o b ta in e d  in  t h is  work a re  

m ere ly  f o r  th e  post-m ortem  l i v e r  w h ich  has 

been removed from  th e  body. H ow ever, w’hen

/ the . . .



th e  volum es o b ta in e d  w ere s ta n d a rd is e d  

r e l a t i v e  to  a 100 grams o f wet l i v e r ,  i t  

was found th a t  though th e y  v a r ie d  

c o n s id e ra b ly  th e y  s t i l l  rem ained w ith in  

re a so n a b le  l i m i t s ,  the  lo w e st b e in g  t  co s . 

in  an e xsa n g u in a te d  l i v e r  and the h ig h e s t 

2 6 ccs in  a congested l i v e r .  The average 

f o r  the l i v e r s  o f  prem ature fo e tu s e s  was 

h ig h e r  than the  average f o r  the  l i v e r s  o f 

f u l l  term  s t i l l b i r t h s ,  the f ig u r e s  b e in g

15.6 ccs as compared to  15.3 c c s . The 

ne on a ta l in fa n t  l i v e r s  showed an average o f  

l t . 5  cofl» T h is  in d ic a te s  th a t the  l i v e r  o f  

th e  prem ature fo e tu s  p ossesses r e l a t i v e l y  

more b lo o d , o r  i s  more co n ge ste d , than the 

l i v e r  o f  e i t h e r  the  f u l l  te n s  fo e tu s  o r  the 

n e o n a ta l in f a n t .

The p e rce n ta g e  m o istu re  in  a l l  the 

l i v e r s  examined was r e l a t i v e l y  c o n s ta n t , 

v a r y in g  between 7̂ »5 p e r cent snd S5 p e r c e n t. 

(T a b le  No. ty). The average  p ercentage  m o istu re  

in  the l i v e r s  o f  prem ature s t i l l b i r t h s  was

60.6 pe r c e n t (S ta n d a rd  D e v ia t io n  2 .3 )*
/ in  * •



in  the  l i v e r s  o f  f u l l  term s t i l l b i r t h s  

50 . K  p e r ce n t ( S . D .  2 . 2 7 ) ;  And in  the 

l i v e r s  o f  f u l l  term n e o n a ta l In fa n ts  75.3 
p e r cen t ( S . D ,  2 . 1 6 ) .

C e r t a in  a vera ges f o r  th e  f u l l  term 

s t i l l b i r t h s  o f  t h is  se rie s  may be rep eated  

h e re ;

The average t o t a l  i r o n  co n te n t o f  th e  l i v e r

was found to  be ^5.6 m ill ig ra m s  o f  i ro n  ( S . D . 17*6) .
«

The average  non -haem oglob in  i r o n  c o n te n t o f  the 

l i v e r  was 33.27 m ill ig ra m s  o f  i r o n  ( S . D , 13. 55) .

The average  t o t a l  i r o n  co n te n t o f  th e  spleen 

was 2.96 m ill ig ra m s  o f  i r o n  ( S . D .  I . 36) .

The average  non-haem o^lobln  i r o n  co n te n t o f 

th e  sp le e n  was found to  be 1.7 m illig ra m s  o f  

i r o n  ( S . D ,  O . 735) .

The average w e ig h t o f  th e  l i v e r  in  20 f u l l  term 

s t i l l b i r t h s  wms 131,13 grama ( S . D ,  26 .4 ) .

And f i n a l l y ,  the  average  w e ig h t o f  the  sp leen  

in  5 f u l l  term  s t i l l b i r t h s  was 7.3 grams 

( S . D .  2 . 5 4 ) .
/  Thus •  • •



T h u s , b r i e f l y ,  th e  main c o n c lu s io n s  

th a t  m a y  h e  deduced from  the  above r e s u lt s

a re  t

(1 )  Th e re  i s  a d e f in i t e  in c re a s in g  s to ra g e  

o f  i r o n  in  the l i v e r ,  b o th  a b s o lu te ly
4

and r e l a t i v e l y ,  in  the  tw e lve  weeks 

p re c e d in g  b i r t h  and alBO in  the e a r ly  

n e o n a ta l p e r io d .

(2 )  Th e re  i s  a d e f in i t e  in c re a s in g  s to ra ge  

o f  i r o n  in  th e  s p le e n , both  a b s o lu te ly  

and r e l a t i v e l y ,  in  the  la s t  tw e lve  

weeks o f  pregnancy and « l r .o  in  the 

e a r ly  n e o n a ta l p e i'io d . In  a l l  oases 

the  amounts o f  i r o n  were much sm a lle r 

than  those found in  the  l i v e r , i n d i c a t in g  

th a t  th e  sp le e n  i s  o f  secondary im p o rt­

ance as a s to re h o u se  f o r  i r o n .

C j)  In  Ic t e r u s  G ra v is  Neonatorum th e re

appears to  be a heavy d e p o s it  o f  i r o n  

b o th  in  th e  l i v e r  and in  the  sp le e n .



.
(JcTLIR L

.

/ n ----- H - ~ r ■ ’ n —1—r~r~

Cs i ±
f
T

£ P flT «c IN O f <•-H A E r -
1 1 1 1

K> ZLOBIN / i & O 2 ( N  M ilLL iO-R rt/v15. -
** r u* Ni •

a j

A
rn
70

—\M ■> ? r O _ o ___ j k _
•c *4

i.
•

o *
',

. _j_ ~
—  rn

n
rS

P
70
a
2

r
\ _L •

_|_<* ■ 1 —
'■fc* € - , —

4 •

i_
% 1—

1

u —
•c 4 - l—[~1»- —

0 ^
1

—— __ — — -4 4 - —1—!—

■ 4•n
-1

LmXm '
3; ± W r* r~

—r
i 1• h r ——

_ >- -
| — “ T-v- 4 .

__ —
• — — — r+~T

' — -
3T _ a . - y1" •

” —r
. — —

&
r

' “ 1—
-. —1—

.
m
A

1 — —*—
9 m •% n I •

"1
o•n

4) % M4
1*

w
-__L 1

_L ! %
*■»
70
o
2

— — —̂ —
■*%
o J_ ~_L r~ 1

_L V r~

2
r*

_ 1 14 --1-- 1
. - ----- “

_

m
-

- • —!— ^
4

—I— —
— L r _—

_i ~
_ r r . —

•«* ”1 ■ — T ” ’■ 1,1

r —r
—1

1 y
y •

' --—
— ■■

—
_ •

Si
_L _ L L ■

L _ L j j = t ;....Li.



I 1-4-

A -j——1— .L
—

~—|—pT _L_j _L
A.KC—j;

■pZL _
4 — Z| _ LA

— -j
au

ri
\ S5<.

- 1 J► 4_!
J r J___

A l 4 J__J_Ul T
V - H L_ z f(=» —

-Vi i550 •4-■ —r
IOff

I h~ -|—-r— p*n—Or _
cc)>
—f- 0J H—J— "1—r4— • J—H-

s 15* — - —
_LzQ •• • L7) —S'or9* < r
••c5
r ~s■ —r 4 —

_

— — —f- — —t-— h
~ r -

— - = r —p -t
4 - —

i 4 — -4
- p 4

■

T 4 ^
4 —j— —— __

__ z cr

•
—r w __L __i_L

4 —
I -" —r —1—

—H __ ! __ i__ —J——j- _)__p
z _-H —j- t ±

-H ft —-
f -

I *
—_ 4 _

• L—r -4 —
j* 1 ■ . J Z u i _ »r — t 1 L J z

J__i_ — — —
i 1— • _i— J__

__i__—r —1 4 __ . .—4 L i ' 1 __i__

4 4
w » 1 — L— \— J__ —i—

4 - ~n~
— .

•
» —

‘ __~ H ~ 1 —1 1 __ i -J
» 4 -—z • 4i 1 |•

“
—

A —
-

•
_—h 4—

•—
• • TT —

— • —
4 ft ■4 4

I I •
si

—
. j

—

If —

F T

DlRCrRflM N o, 2 __- To 5H0WL.RELftTiyg_IN C* £ R SEIq F IRON . <N L lV.CJl +++





-

— _ X

&0O-
—

huu
Ui 1
•TcA 11

r -Ui

Q

WO / f0 0 - |
£

*1 __
1

C* _ __ ]

o
o

cC
.A

3 Q(y.

z
o
U-

*
-X-
1
zoz

- _
Z
CE

fo o -
ft

•
4» - i

UL
v !
-J '
-J

1
J 3 3

Y J I
3 if ia

= E K S 1

—i—,_i_ - T - i n
1
_ a  ; _X_ i i_1_ i ...J1 _1_ 1

X _J_L_
_|_.

_1_ _j_ _|
_ n~ -1-

_xr r  : ! : _i_i_ .
_L1 _ _1 X_L

_ __1_
_1_

1
- i• 1►

X i
_ • | : l

91 J
,_ _1_

- j
_1 1| • <i i9 • |.<* 1

ft t
.

i —
►
1

_1_ *->J

wDAYS

S c a t t e r To 5
M "

19

5H0W RELATIVE .(INCREASE OF IRON IN SPLEEN

4. 18



REVIEW OF THE LITERATURE.



REVIEW OF THE LITERATURE?,

I t  i s  n a tu ra l to  commence t h is  

s e o t lo n  by m e n tio n in g  the work o f  Hugounenq* 

who was th e  f i r s t  to  in v e s t ig a t e  human fo e tu se s  

f o r  I r o n .  He determ ined th e  t o t a l  I r o n  In  the  

ash o f  the  e n t i r e  fo e tu s . H is  r e s u l t s  show a 

g ra d u a l and s te a d y  in c re a s e  in  th e  amount o f  

i r o n  p re se n t in  r e la t io n  to  th e  age o f  th e  

f o e tu s .  Th u s , f o r  a 4| months fo e tu s  w e ig h in g  

522 grams the  t o t a l  i r o n  c o n te n t was 42 m i l l i ­

gram e , f o r  a 5i  months fo e tu s  o f  1,115 grams 

th e  t o t a l  was 71* m illig ra m s  o f  i r o n ,  and f o r  a 

6| months fo e tu s  w e ig h in g  1,235 grams the  t o t a l  

i r o n  co n te n t was 33 m ill ig ra m s . The r e s u l t s  o f 

B rubaoker and Cam erer and S G ld n e r, who a ls o  

In v e s t ig a te d  human fo e tu s e s  f o r  t o t a l  I r o n ,  a re  

shown to g e th e r  w ith  th e  r e s u l t s  o f  Hugounenq in  

T a b le  No. 5.

T h e  g re a t  in c re a s e  in  t o t a l  I r o n  

c o n te n t In  the l a s t  t h i r d  o f  pregnancy i s  w e ll  

i l l u s t r a t e d  by these  f ig u r e s .  A t 7 months the

/  to  t a l  . . .



t o t a l  I ro n  c o n te n t was o n ly  S2 m illig ra m s  

whereas a t  f u l l  term th e  t o t a l  I r o n  amounted 

to  3k j  m ill ig ra m s . Hugounenq thought t h is  

r a p id  In c re a s e  in  t o t a l  i r o n  was p a r t l y  due 

to  th e  ra p id  g ro w th  o f  the b lo o d  volume in  

the  l a s t  t h i r d  o f  in t r a -u t e r ln e  l i f e  and 

con clu de d  th a t  a t  b i r t h  57$ th e  t o t a l  i ro n  

c o u ld  be accounted f o r  by the  b lo o d  a lo n e .

More r e c e n t ly ,  w h ile  d e te rm in in g  

th e  m in e ra l co m p o s itio n  o f  th e  ash o f  ham an 

fo e tu s e s  G ive n s  and Macy ( 1933) came to  the 

c o n c lu s io n  th a t  th e re  was a g r e a t ly  augmented 

demand f o r  m in e ra ls  d u r in g  the  la s t  two o r  

th re e  months o f  i n t r s -u t e r ln e  l i f e .  They 

found th a t  th e re  werp marked v a r ia t io n s  between 

fo e tu s e s  o f  the seme le n g th  b u t th a t th e re  

appeared to  be a d e f in i t e  r e la t io n s h ip  between 

th e  age and the average  co m p o sitio n  o f  the  ash .

LIVER IRQ?,1 :
In  1912 A shby, w h ile  in v e s t ig a t in g  

the anaemias o f  in fa n c y  and c h ild h o o d , determ ined 

th e  amount o f  i r o n  p re se n t in  the l i v e r s  o f  e ig h t

/  in fa n t s  .



in f a n t s ,v a r y in g  In  age from  a f u l l  term 

s t i l l b o r n  in fa n t  to  a seven months o ld  

in f a n t .  He found th e  h ig h e s t  amount o f  

i r o n  in  th e  l i v e r  o f  th e  s t i l l b o r n  in f a n t ,  

th e  f ig u r e  b e in g  5& m illig ra m s  o f  i r o n  p e r 

100 grams f re s h  l i v e r .  T h is  r e s u l t  

re p re s e n ts  th e  t o t a l  i r o n  p re s e n t , in c lu d in g  

th e  I r o n  due to  b lo o d . In  the l i v e r  o f  a 

two months o ld  in fa n t  he found 5° m illig ra m s  

o f  i ro n  p e r  100 grams f re s h  l i v e r ;  in  the 

l i v e r  o f  a th re e  months o ld  In fa n t  3° m i l l i ­

gram s, th e  amount g ra d u a lly  d im in is h in g  u n t i l

in  th e  seven months o ld  in fa n t  th e re  was a
*

t o t a l  o f  o n ly  13 m illig ra m s  o f  i r o n .  He thus 

concluded  th a t  th e  s to re  o f  i r o n  in  the  

l i v e r  a t  b i r t h  i s  u s e d  up by the seve n th  

month o f  l i f e .



T H E  IRON CONTENT 
F E T U S  A N D  NEWBORN 
W H I T E  H O U S E  GONE

OF TH E  E N T I R E  B O D Y  OF T H E  HUMAN 
INFANT. ( R E P R O D U C E D  FROM T H E  

E R E N C R  O N  C H I L D  H E A L T H  AND 
P R O T E C T I O N .)

A G E B O D Y  W E I G H T T O T A L  IRON
(M onths} (G ram s} (m il l ig ra m a )

4 . 5 5 2 2 ^2 Uugounenq
5.0 570 ^3 it

5.0 goo 51 a
S 5 1 , 1 1 5 74 H
6.0 1 , 1 6 5 53 »
6 . 5 1 , 2 5 5 55 H
7.0 1 , 1 6 9 52 B rubacker
5 . 5 1 , 6 7 5 131 H

T H E  N E W B O R N  INFANT.
? , U 7 & 3^3 C a te re r  and S o ld n e r
2 , 6 1 6 , 392 tt H
2 ,653 355
2 , 7 2 0 265 Hugounenq
2 , 7 5 53 , 0 5 4 3 “ 3

Camerer and SCUdnerH H
3 , 3 0 0 ?95 Hugounenq Oi
3 , 3 ^ 6 3  6 4 Gamerer and SO ldner ■R-•

/ Sheldon



S h e l d o n  (1932) i n v e s t i g a t i n g  the 

i n f l u e n c e  o f  copper a n d  m a n g a n e s e  o n  the 

a c t i v i t y  of iron, f o u n d  in his series that 

the l i v e r  at “b irth c o n t a i n e d  a n  a v e r a g e  of 

7 m i l l i g r a m s  of c o p p e r  and 5^ m i l l i g r a m s  of 

iron.

Th e  V/hlte H o u s e  C o n f e r e n c e  on Child 

H e a l t h  a n d  P r o t e c t i o n  (1932) g a v e  15 m i l l i ­

g r a m s  as a c o n s e r v a t i v e  fi g u r e  f o r  the total 

a m o u n t  of i r o n  p r e s e n t  p e r  100 g r a m s  of the 

n e w b o r n  i n f a n t ’s liver. It Is a d m i t t e d  that 

this is p r o b a b l y  a r a t h e r  lo w  figure.

G l a d s t o n e  (1 9 3?) i n v e s t i g a t e d  the iron 

content of the l i v e r s  o f  24 h u m a n  foetuses 

a n d  i n f a n t s  v a r y i n g  f r o m  the f o u r t h  m o n t h  of 

I n t r a - u t e r i n e  life to the third m o n t h  o f  

p o s t - n a t a l  life. He c a l c u l a t e d  b o t h  total 

a n d  n o n - h a e m o g l o b i n  i r o n  in livers and from 

his f i g u r e s  came to the c o n c l u s i o n  that 

t here w a s  no l arge or p r o g r e s s i v e  d e p o s i t i o n  

o f  iron In the l i v e r  d u r i n g  i n t r a - u t e r i n e  

life. N e v e r t h e l e s s ,  h e  found the t o t a l  iron

/ c o n t e n t • 9 •



content in the livers of full term s t i l l ­

b i r t h s  to be a b o u t  49 m i l l i g r a m s .  He states 

that the i r o n  content of the liver of the 

h u m a n  i n f a n t  r e a c h e s  its m a x i m u m  not at 

birth, bu t  f rom one to ten w e e k s  a f t e r  b irth 

an d  the l a r g e  am o u n t  of iron in this organ 

r e s u l t s  n o t  f r o m  a c c u m u l a t i o n  d u r i n g  i ntra­

u t e r i n e  exist e n c e ,  b u t  f r o m  the d e s t r u c t i o n  

o f  b l o o d  that o c c u r s  in the Infant shortly 

a f t e r  birth.

Theones and A sch a ffe n b u rg  ( I 93U ) 

(qu oted  by S te a rn s  e t a l .  1937) found the 

t o t a l  amount o f  i r o n  p re se n t in  th e  l i v e r  

o f  th e  f u l l  term  newborn to  be 35 m ill ig ra m s .

S w a n s o n  a n d  l o b  (1 9 3 8 ; 1939) 

I n v e s t i g a t e d  2 8  h u m a n  f o e tuses o f  various 

ages. F o u r t e e n  w e r e  e x a m i n e d  f o r  total body 

iro n  a n d  in the s e c o n d  f o u r t e e n  the liver 

iron wa s  calculated. T h e y  f o u n d  that the 

I r o n  c o n t e n t  p e r  K i l o g r a m  of f a t - f r e e  d r i e d  

s u b s t a n c e  (whole foetus) r e m a i n e d  p r a c t i c a l l y

/ u n c hanged • • •



n
unchanged d u r in g  th e  f o e t a l  g row th  p e r io d , 

h u t th e  l i v e r  i r o n  s im i la r l y  c a lc u la te d  

in c re a s e d  as th e  fo e tu s  approached term .

The a n a ly s is  o f  the  l i v e r  i r o n  d id  n o t 

d i f f e r e n t ia t e  between th e  haem oglobin and 

th e  non-haem oglobin  i r o n .  They concluded 

th a t  even though th e  l i v e r  may become le s s  

v a s c u la r  tow ards f u l l  term the  i r o n  p re se nt 

In c re a s e s  in  amount. The v a lu e  th e y  gave 

f o r  the t o t a l  i r o n  p re s e n t in  the  l i v e r  o f  

a th re e  pounds fo e tu s  was 29.6 m ill ig ra m s , 

f o r  a s i x  pound In f a n t  J 2  m ill ig ra m s , and 

f o r  an e ig h t  and th r e e -q u a r te r  pounds 

in fa n t  l l g .5 m ill ig ra m s .

Bruckmann and Zondek (1939) examined 

a la rg e  number o f  l i v e r s  o f  in fa n t s  and 

a d u lts  f o r  t h e i r  t o t a l  and non-haem ln i ro n  

c o n te n t . Amongst t h is  group were 17 l i v e r s  

o b ta in e d  from  f u l l  terra s t i l l b i r t h s  and 

in fa n t s  up to  fo u r  months o f  age. T h e ir  

average f o r  t o t a l  i r o n  p e r 100 grams o f  wet 

l i v e r  f o r  f u l l  term s t i l l b i r t h s  was 4o.£>

/  m illig ra m s 1 • •



m illig ra m s  and non-haem ln i r o n  J > 1 .2  m i l l i ­

gram s. F o r  a 13 day o ld  in fa n t  l i v e r  t h e i r  

f ig u r e  f o r  t o t a l  i r o n  was 75 m ill ig ra m s  

and non-hoem ln i r o n  6 8  m illig ra m s  p e r 

100 grams wet l i v e r .  In  the fo u r  months 

o ld  in f a n t  th e y  found 21 m illig ra m s  t o t a l  

i r o n  p e r 100 grams wet l i v e r  and non-haem in 

i ro n  20 m ill ig r a m s , They conclude  th a t  in  

s p ite  o f  th e  g re a t  v a r i a b i l i t y  o f  th e  iro n  

c o n te n t o f  th e  l i v e r s ,  t y p ic a l  d is t r ib u t io n  

a c c o rd in g  to  ages c o u ld  be re c o g n iz e d . No. 

d if fe r e n c e s  were observed  due to  th e  sex o f  

the  In d iv id u a l .

G illm a n  e t s i .  ( 19̂ 5) in v e s t ig a te d  

the  t o t a l  i r o n  c o n te n t o f  the  l i v e r s  o f  n ine  

Bantu In f a n t s  v a r y in g  in  age from  f u l l  term 

s t i l l b i r t h  to  fo u r  m onths. T h e ir  r e s u lt s  

a re  as f o l lo w s  :

/  L iv e r ♦  • •



VER No. AGS. IRON
% D ry W eight

3 S .B . .02
27 3 .B . .07

5 1 day .02
22 1 day .03

1* 5 days .05

25 2| months .03

k 3 months .02
& 3 months .03

3 8 b months .07

The f ig u r e s  show the t o t a l  i ro n  

p re se n t in  th e  l i v e r ,  in c lu d in g  th e  i ro n  

duo to  the  b lo o d  in  th e  o rg a n . The above 

r e s u l t s  a re  a l l  v e ry  lo w  i n  com parison w ith  

those  o b ta in e d  in  my own s e r ie s  o f  Bantu 

l i v e r s .  My average t o t a l  i ro n  p re se n t in  

the l i v e r s  o f  13 Bantu f u l l  term s t i l l b i r t h s ,  

e xp resse d  in  the above te rm s, was 0, 191̂  i r o n  

( d r y  w e ig h t ) ,  b e in g  thus from 3 to  9 tim es 

as much as G i l lo a n 1a f ig u r e s  f o r  s t i l l b i r t h s ,

/  The • • •



The f ig u r e  . 191̂  I r o n  (d r y  w e igh t o f  l i v e r )  

compares w e l l  w ith  those  r e s u l t s  o b ta in e d  

by o th e r  a u th o rs  w o rk in g  on European fo e tu se s  

and in f a n t s ,  though g e n e r a l ly  the  r e s u l t s  f o r  

European m a te r ia l a ro  s l i g h t l y  h ig h e r  than 

t h i s  f i g u r e .  (Briickm ann and Zondek O .lg b ^ j 

Raiaage Swanson and lo b  . 31̂ ) .  T h u s ,

G-illfflan*o su g g e s tio n  th a t  in  the  f i r s t  s i x  

months o f  l i f e ,  the  l i v e r s  o f  A f r ic a n  bab ies 

may c o n ta in  up to  tw en ty  tim es le 3 «  i r o n  than 

b a b ie s  in  Europe and E n g la n d ,ca n  a p p ly  to  

in d iv id u a l  cases b u t does not h o ld  f o r  th e  

a ve ra g e .

The i r o n  c o n te n t o f  the  b lo o d -f re e  

. l i v e r  has been in v e s t ig a t e d  by fe w e r a u th o rs . 

G la d ston e  (1932) estim ated  the amount o f  

haem oglobin p re s e n t in  a sample o f  l i v e r  and 

from t h i s  c a lc u la te d  th e  t o t a l  haem oglobin 

p re se n t in  the organ and then t ra n s la te d  the 

r e s u l t  in t o  m illig ra m s  o f  i r o n .  T h is  amount 

was s u b tra c te d  from the  t o t a l  i r o n  a ls o  

estim ated  from  a sm all sample o f  l i v e r .  The

average  f ig u r e  o b ta in e d  f o r  the l i v e r s  o f

/  f u l l  . . .



f u l l  terra s t i l l b i r t h s  was $2 m illig ra m s  

o f  non -haem oglobin  i r o n .

Theones and A sch a ffe n b u rg  g iv e  

th e  f ig u r e  as 26 m ill ig ra m s  o f  n o n - 

haem oglobin i r o n  p e r 100 grams wet l i v e r  

f o r  f u l l  term s t i l l b i r t h s .  Toverud  (q u o te d  

by F u l le r t o n ,  1937) g iv e s  th e  f ig u r e  o f 

6G m illig ra m s  o f  non-haem oglobin  I r o n  p re se n t 

in  th e  l i v e r  o f  th e  average  f u l l  term  s t i l l ­

b i r t h .

BrUokaian & Zondek (1939) c la im  to
i

determ ine  th e  non-haem in i r o n  in  th e  l i v e r  

by e x t r a c t in g  a sample o f  the  organ in  

sodium p yrophospha te  and 20£ t r ic h lo r o a c e t ic  

a c id  and exam ining an a l iq u o t  f o r  i r o n .  They 

then a n a lyse d  a second sample o f  l i v e r  f o r  

t o t a l  i r o n .  They s ta te  th a t 30 * 60$ o f  the  

t o t a l  i r o n  p re se n t in  the  l i v e r  was in  the 

form  o f  b lo o d  i r o n .  They e xp ress  t h e i r  r e s u l t  

f o r  the  non-haem in i r o n  in  the l i v e r  o f  the  

average f u l l  term s t i l l b i r t h  as 15$ m illig ra m s  

p e r  100 grams d r ie d  l i v e r .  T h is  equals 

a p p ro x im a te ly  $1.2 m illig ra m s  o f  i r o n  p e r 100

/  grams . . .



grams o f  wet l i v e r .

F o r  the  sake o f  com parison the 

r e s u l t s  o b ta in e d  by th e  v a r io u s  a u th o rs , 

f o r  th e  i r o n  found in  the l i v e r  o f  th e  

f u l l  term s t i l l b i r t h ,  a re  p re se nte d  to g e th e r  

in  Ta b le  No, 6 .

A l l  the  a u th o rs  quoted used sm all 

samples o f  l i v e r  f o r  t h e i r  in v e s t ig a t io n s  

and , as has been shown in  a p re v io u s  s e c t io n , 

t h is  method ,1s open to  a f a i r  m arg in  o f  e r r o r .

SPLENIC IRON,

At th e  W hite House Conference  on 

C h i ld  H e a lth  and P ro te c t io n  (1932)* the  i ro n  

co n te n t o f  th e  spleen, o f  the  newborn in fa n t  

was g iv e n  as 2  m ill ig ra m s . The sp le e n  in  m y 

own s e r ie s  o f  f u l l  term  s t i l l b i r t h s  was found 

to  c o n ta in  an average o f  2.97 m illig ra m s  o f  

t o t a l  i r o n ,  and 1 .7  m illig ra m s  o f  non-haem oglobin 

i r o n .

No f u r t h e r  l i t e r a t u r e  g iv in g  a c tu a l 

f ig u r e s  f o r  i r o n  in  the  sp leen  o f  human fo e tu s e s  

and newborn In fa n t s  c o u ld  be fo u n d .

/ t a b l h ; N o ,  6 .  . . .
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L e w l n  (1 9 2 9 ) a n d  G l a d s t o n e  (1 9 3 2 ) 

I n v e s t i g a t e d  the spleens of foetu s e s  an d  

I n f a n t s  h i s t o l o g i c a l l y  for iron. L e w i n  

e x a m i n e d  kS sple e n s  of p r e m a t u r e  f o e t u s e s  

w h o s e  a ges v a r i e d  up to 7 m o n t h s  of i n t r a ­

u t e r i n e  life. In t hese h e  f o u n d  very 

l i t t l e  o r  no iro n  at all. In a se c o n d  

series of 3 7 p r e m a t u r e s  a g e d  from 7 m o n t h s  

to full term h e  f o u n d  g r a d u a l l y  i n c r e a s i n g  

d e p o s i t s  of iron p r e s e n t  in the spleen, the 

g r e a t e s t  a m o u n t s  b e i n g  f o u n d  in the ful l  term 

foetuses. Hi s  c o n f i d e n c e  in the c o n stant and 

r e g u l a r  d e p o s i t i o n  of splenic iron d u r i n g  the 

last t h i r d  of i n t r a - u t e r l n e  lif e  is so great 

tha t  he c l a i m s  to b e  a b l e  to judge the age 

of the f o e t u s  fro m  the a m o u n t  of i r o n  found 

i n  the spleen.

G l a d s t o n e ' s  r e s u l t s  wer e  similar, 

the a m o u n t  of splenic i r o n  b e c o m i n g  grea t e r  

as ful l  t e r n  w a s  a p p r o a c h e d .  He po i n t s  out, 

h o w e v e r ,  t hat the g r e a t e s t  d e p o s i t i o n  of iron 

o c c u r s  in the s p l e e n  d u r i n g  the early neonatal
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p e r i o d  w h e n  there is a c o n s i d e r a b l e  b r e a k d o w n  

o f  blood.

It is i n t e r e s t i n g  to m e n t i o n  here 

a g a i n  the o n e  oase of m y  o w n  (Number K&)  

w h o  d i e d  o f  I c t e r u s  G r a v i s  Ne o n a t o r u m ,  who 

h a d  a r e m a r k a b l y  h i g h  i r o n  content in the 

spleen.

C o p p o l e t t a  (1 9 3 3 ) gives t h e  aver a g e  

w e i g h t  o f  the l i v e r  at b i r t h  as J& grams.

T h i s  f i g u r e  is m u c h  l o w e r  tha n  that g iven by 

S c a m m o n  (1 9 2 3 ) wil° f0l*nd the w e i g h t  to be 

1 3 5  grams; a n d  l o w e r  t h a n  the f i g u r e  in ray 

o w n  series, 1 3 1 grams. T h e r e  is, however, 

as m e n t i o n e d  before, a v e r y  w i d e  r a n g e  of 

varia t i o n .  At b i r t h  the l iver u s u a l l y  

w e i g h s  fro m  k - 5 $  o f  the b o d y  w e i g h t ,  w h i c h  

is t wice the c o r r e s p o n d i n g  w e i g h t  in the 

adult. (Ashby, 1 9 1 2 ).

C o p p o l e t t a  f o u n d  the we i g h t  of the 

s p l e e n  at b i r t h  to be g grams; the f i g u r e  

in ray o w n  ser i e s  wa s  7 . 3  grams.

T h e r e  is g e n e r a l  a g r e e m e n t  In the

l i t e r a t u r e  that there is a n  actual i n c r e a s e
/  I n  •• •.



In  th e  amount o f  i r o n  s to re d  in  the  f o e t a l  

l i v e r  d u r in g  the la s t  th re e  months o f  

p re g n a n cy . C e r ta in  a u th o rs  (G la d s to n e , 1932; 

Swanson and lo b ,  193^, 1939) s t a t e ,  how ever, 

th a t  th e re  I s  n o t a r e l a t i v e  in c re a s e  o f  

i r o n  s to re d  in  the l i v e r  d u r in g  t h is  p e r io d , 

c la im in g  th a t  the  amount o f  i ro n  p re s e n t i s  

p ro p o rt io n a te  to  the w e ig h t and t h a t ,  w ith  

more f o e t a l  g row th  and th e re fo re  more w e ig h t , 

th e re  i s  a c o rre s p o n d in g  in c re a s e  in  iro n  

c o n te n t . My own f in d in g s  c o n t ra d ic t  t h is  

c la im  and in s te a d , su p p o rt those  a u th o rs  who 

b e lie v e  th a t  th e re  i s  b o th  an a b s o lu te  and 

r e la t i v e  in c re a s e  In  th e  amount o f  i r o n  s to re d  

in  th e  f o e t a l  l i v e r  d u r in g  the la s t  t h i r d  o f  

p re gn a n cy . Th e re  i s  a ls o  g e n e ra l agreement 

th a t  because o f  the  breakdown o f  excess 

haem oglobin in  the b lo o d  th e re  i s  In c re a se d  

d e p o s it io n  o f  i r o n  in  th e  l i v e r  and sp leen  

d u r in g  th e  n e o n a ta l p e r io d .



D I S C U S S I O N ,



I r o n  I s  d is t r ib u t e d  in  the  human 

body in  th e  b lo o d , in  a l l  th e  t is s u e s ,  In  

th© chrom atin  m a te r ia l o f  n u c le i  and In  the 

r e t ic u lo -e n d o t h e l la l  system , e s p e c ia l ly  in  

th e  l i v e r  and the  s p le e n . Some 60$  o f  the 

t o t a l  body i r o n  i s  c i r c u la t in g  as haem oglobin 

in  the b lood  and a f u r t h e r  2 0 f  i s  h e ld  in  the 

t is s u e s  in  a form p o t e n t ia l l y  a v a i la b le  f o r  

haem oglobin s y n th e s is .  O f  the rem a in ing  

body i r o n  ( 20̂ )  about o n e -th ir d  i s  in  

rayohaemoglobin and t w o -t h ir d s  in  such c e l l  

enzymes as cytochrom e. None o f  t h is  l a t t e r  

i r o n  i s  a v a i la b le  f o r  haem oglobin s y n th e s is  

even in  extrem e i r o n  d e p le t io n . ( H y n e s , ! ^ ) .

The g re a te s t  amount o f  the m etal 

found c i r c u la t in g  In  the  b lood  i s  in  the 

fona  o f  haem oglobin (90 -  95/0# the rem ainder 

c o n s is t in g  o f  breakdown p ro d u c ts  o f  haem oglobin 

(5 * 10̂ 5 and plasma i r o n  (.05 -  . 13£) .  

Haem oglobin has been s tu d ie d  more co m p le te ly  

than any o th e r  i r o n  compound o f  the  body.

/ A lth o u g h  . . .



A lth o u g h  a t one tim e i t  was b e lie v e d  

th a t  m uscle haem oglobin d i f f e r e d  from  th a t 

found in  th e  blood, stream , more re c e n t 

in v e s t ig a t io n s  by W hipple and Kennedy have 

shown the two to  be a lm ost c e r t a in ly  Id e n t ic a l  

compounds. Z ln o f fs k y  (1SS6) c r y s t a l l i z e d  

haem oglobin and h is  a n a ly s is  o f  the  pure 

c r y s t a ls  showed an i r o n  co n te n t o f  0.335^*

T h is  work has been re p e a te d ly  co n firm e d .

On tre a tm e nt w ith  d i lu t e  a c id s  

haem oglobin i s  s p l i t  in t o  haematln and a 

p r o te in  f r a c t io n .  The haem oglobin c o n ta in s  

a l l  o f  the  i r o n .  T h is  compound i s  p ro b a b ly  

id e n t ic a l  in  a l l  s p e c ie s , th e  d if fe re n c e s  in  

v a r io u s  haem oglobins b e in g  due to the p ro te in  

p o r t io n  o f  the  m o le cu le . As a r e s u l t  o f 

t h e i r  s p e c tro s c o p ic  s tu d ie s ,  Anson and 

i l l r s k y  ( I 925) came to the c o n c lu s io n  th a t the 

i r o n -p y r r o le  p o r t io n  o f  the haem oglobin 

m o le c u le , w h ich  th e y  term  haem, i s  v e ry  w id e ly  

d is t r ib u t e d  in  N a tu re . They found i t  in  the  

w ing m uscles o f  the  f l y ,  bee and o th e r  in s e c t s ,
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In  p la n t  t is s u e s ,  in  y e a s t ,  in  anim al 

t is s u e s ,  -  in  s h o r t ,  th e y  have been le d  to  

re g a rd  haem oglobin as a s p e c ia l form o f  a 

u n iv e r s a l ly  d is t r ib u t e d  haem .

The i r o n  due to  breakdown p ro d u cts  

o f  haem oglobin form s o n ly  about 5£ o f  the 

i r o n  in  th e  b lo o d  stream  o f  the norm al a d u lt .  

I t  would n a t u r a l ly  be h ig h e r  in  those  

c o n d it io n s  where e x c e s s iv e  haem oglobin i s  

ta k in g  p la c e , such as o c c u rs  in  the e a i'ly  

n e o n a ta l p e r io d .  Plasma o r  serum i r o n  forms 

o n ly  Q.05 -  0.12$ o f  th e  b lo o d  i r o n .  The

e xa ct n a tu re  o f  t h is  serum i r o n  is  unknown, 

b u t i t  i s  a p p a re n t ly  the form In  w hich  i ro n  

t ra n s p o r t  ta kes p la ce  from  the  bowel v ia  the 

b lo o d  to  the t is s u e s .  Serum i r o n  i s  

p ro b a b ly  in  the fe r ro u s  form and combined In  

& complex way w ith  serum p r o te in s .  S u b s ta n t ia l 

changes In  serum i r o n  take p la ce  a f t e r  

in g e s t io n  o f  th e ra p e u t ic  doses o f  i r o n  s a lt s  

(W rig h t 19^7)# bu t under o rd in a ry  c o n d it io n s
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o f  I r o n  food  in ta k e  th e  f lu c t u a t io n s  in  serum 

i r o n  a re  s l i g h t .

Substances g iv in g  a re a c t io n  f o r  i ro n  

have been found c o n s is t e n t ly  in  the  chrom atin  

m a te r ia l o f  the n u c le u s  o f  anim al and p la n t  

c e l l s ,  in  th e  cytoplasm  o f  n o n -n u c le a te d  

organism s and in  th e  prozymogen g ra n u le s . I t  

was re c o g n iz e d  lo n g  ago th a t  iro n  in  t is s u e s  

e x is t s  in  s e v e ra l d i f f e r e n t  fo rm s. M o lls c h , 

in  1S91# in tro d u ce d , the term “masked iro n "  to  

denote  those  compounds such as haem oglobin 

th a t  respond to  I r o n  t e s t s  o n ly  a f t e r  s p e c ia l 

tre a tm e n t. In  a d d it io n ,  d is t in c t io n s  between 

e o -c a l le d  in o rg a n ic  and o rg a n ic  i r o n  compounds 

were in tro d u c e d  to  c l a s s i f y  compounds in  the 

b o d y , in  fo o d s , o r  the  i r o n  s a lt s  used in  

th e ra p y . “ In o rg a n ic  iro n *  u s u a lly  re fe r s  to  

th e  lo n lz a b le  fo rm , o r  to  p ro te in  compounds 

th a t  r e a d i ly  y ie ld  io n iz e d  i r o n .  The te rn  

"o rg a n ic  i r o n ” has been used to  denote th a t 

bound in  com plex fo rm , such as in  f e r r o -  and 

f e r r ic y a n ld e  haeamtogan and o th e r  compounds.
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The I r o n  compounds o f  the c e l l s  are  

p r im a r i ly  concerned w ith  the  o x id a t io n s  and 

re d u c t io n s  by w hich  the  p o t e n t ia l  energy o f  

the  food i s  ren d e re d  a v a i la b le  to  the 

organism  as k in e t ic  e n e rg y . T h is  fu n c t io n  

com pletes th e  work o f  haem oglobin as a 

c a r r ie r  o f  oxygen from  lu n g s  to  t is s u e s  and 

in t im a t e ly  a s s o c ia te s  the  i r o n  compounds o f  

the  body w ith  the fundam ental p r o p e r t ie s  o f  

l i v i n g  m a tte r .

The com bination  o f  oxygen and 

haem oglobin form s oxyhaem oglobin in  the 

lu n g s ; in  th e  c a p i l la r ie s  o f  the t is s u e s ,  

where oxygen te n s io n  i s  l o v ,  t h is  i s  broken 

down to  reduced haem oglobin and oxyge n .

A n a lyse s  o f  the q u a n t it a t iv e  r e la t io n s h ip  

between oxygen  c a p a c ity  and th e  i r o n  content 

o f  haem oglobin have shown th a t  f o r  each atom 

o f  th e  m eta l one m o lecu le  o f  oxygen la  combined.

S a lts  o f  i r o n  and c e r ta in  o th e r  m eta ls 

have lo n g  been known to  a c t  o u ts id e  th e  body 

as e f f i c i e n t  c a t a ly s t s  in  the o x id a t io n  o f
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many o rg a n ic  compounds. Warburg extended 

th e  c a t a ly s is  -  by -  i r o n  th e o ry  to  t is s u e  

o x id a t io n s  and claim ed th a t  the u t i l i z a t i o n  

o f  oxygen by l i v i n g  c e l l s  a t  body tetaperature 

co u ld  o n ly  be e x p la in e d  as due to  an enzymic 

a c t i v i t y  o f  the i r o n  compounds o f  th e  c e l l .  

A c c o rd in g  to  the newer v ie w -p o in t ,  the 

r e s p ir a t o r y  ferm ent i s  a haem &tin. T h is  i s  

assumed to  combine w ith  o xyg e n , thus :

X .F e  + 0 2 ?  X.FeOg

O rg a n ic  s u b s tra te s  ( a ) were then  capable o f  

b e in g  o x id is e d ,  a c c o rd in g  to  the  fo l lo w in g  

e q u a tio n  t

X.FeOp, +  2  h  ?  X .F e  + 2 AO

U ndoubted ly  th e  o th e r  o x id a s e s , such &3 

c a ta la s e , g lu t a t h io n e ,  e t c . ,  do p la y  some p a r t  

in  t is s u e  o x id a t io n  as w e l l .  C oncern ing  the 

c la im  th a t  the  r e s p ir a t o r y  ferm ent i s  Id e n t ic a l  

w ith  haem atln , K e i l i n ' s  work has thrown 

c o n s id e ra b le  doubt upon th e  haeraatin th e o ry  

as the  o n ly  e x p la n a tio n  o f  t is s u e  o x id a t io n s .
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How ever, as D ixo n  has co n clu d e d , t h i s  does 

not mean th a t  the r e s p ir a t o r y  ferm ent does 

n o t c o n ta in  i r o n ,  n o r does i t  obscure  the 

f a c t  th a t  i r o n  compounds may account in  

g e n e ra l f o r  about tw o -t h ir d s  o f  the o x id iz in g  

power o f  th e  t is s u e s .  S c o tt  has .shown th a t 

a p p a re n t ly  abnorm al i r o n  m etabolism  occurs  in  

neoplasm s.

I r o n  a ls o  appears in  th e  r e t ic u lo ­

e n d o th e lia l  system e s p e c ia l ly  in  the l i v e r  

and th e  s p le e n . In  th e  l i v e r  i t  i s  h e ld  in  

the  K u p ffe r  c e l l s  and a ls o  in  the  h e p a tic  

o e l l s .  In  th e  sp le e n  the  i r o n  pigment 

predom onantly l i e s  in  the p u lp  r e t i c u la r  c e l l s ,  

in  s m a lle r  q u a n t it ie s  in  s in u s  e n d o th e lia l 

c e l l s  and o n ly  in  e xtre m e ly  sm all q u a n t it ie s  

In  th e  c a p s u la r  c e l l s ,  the c o n n e c t iv e  t is s u e  

and th e  t ra b e c u la e . ( L e v in ,  1929) .  In  these 

d e p o s its  in  the l i v e r  and sp le e n  the pigm ent 

g e n e ra lly  appears as b ro w n is h -y e llo w  g ra n u le s  

and has re c e iv e d  the name o f  ha e m osid e rln .

There  i s  l i t t l e  doubt th a t  t h is  pigment i s
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th e  i r o n  re s id u e  o f  haem oglobin th a t  r e s u lt s  

from  the  d e s t r u c t io n  o f  the  re d  b lo o d  c e l l s .  

Cook has Is o la t e d  ha etaosiderin  from  the t is s u e s  

and shown th a t  i t  c o n ta in e d , in  a d d it io n  to  a 

y e llo w -b ro w n  p igm ent, an I r o n  f r a c t io n  th a t 

gave on a n a ly s is  s 55jf i r o n ,  12.5*? hydrogen 

and 27$ o xyg e n . T h is  compound may re p re s e n t 

a most im p o rta n t endogenous source o f  iro n  

to  the body and i t s  s t r u c t u r e  is  th e re fo re  

o f  c o n s id e ra b le  In t e r e s t .  (W h ite  House 

C o n fe re n ce , 1932). In  c o n tra s t  to  ou r 

p re s e n t knowledge o f  haem oglobin , haem atln , 

and h se m o s ld e rin , v e ry  l i t t l e  i s  known 

about the n a tu re  o f  the o th e r  i r o n  compounds 

o f  the b o d y .

A w a te r s o lu b le  i r o n -p r o t e in  

compound c a l le d  f e r r i t i n ,  found in  th e  l i v e r ,  

sp leen  and bone marrow o f  mammals» In c lu d in g  

man, i s  d e s c rib e d  by Hahn (19*43) and by 

G-ranlck (19*4-2). F e r r i t i n  c o n s is ts  o f  a 

p r o te in  f r a c t i o n ,  a p o f e r r l t in ,  l in k e d  to g e th e r  

w ith  m ic e lle s  o f  a s p e c ia l typ e  o f  c o l lo id a l  

f e r r i c  h y d ro x id e , the c r y s t a ls  c o n ta in in g  as
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much as o f  I r o n .

R ecent work was done u s in g  r a d io ­

a c t iv e  i r o n  (Hahn 194-3), by w hich a c tu a l 

p a r t ic le s  o f  i r o n  cou ld  be fo llo w e d  and 

tra c e d  about th e  body. R a d io -a c t iv e  i r o n ,  

F e -^ ,  i s  p re p a re d  by bom barding o rd in a ry  

i r o n ,  F e ^ # w ith  d e u te ro n s . (W rig h t 19̂ 7)*

I t  has a h a l f  l i f e  o f  4-7 days and behaves 

in  the body e x a c t ly  l i k e  o rd in a ry  i r o n ,  

e xcep t th a t  i t  can be r e a d i ly  tra c e d  by 

p h y s ic a l  m ethods. Hahn e t  a l . , u s in g  t h is  

r a d io -a c t iv e  is o to p e  in  the  form o f  f e r r i c  

ammonium c i t r a t e ,  dem onstrated th a t  i t  i s  

m o s tly  in  the form  o f  f e r r i t i n  th a t I r o n  is  

s to re d  In  th e  body and e x is t s  in  g re a te s t  

amount in  th e  l i v e r .  ' I t  has a ls o  been 

e s ta b lis h e d  th a t  the haem oglobin i r o n  o f  the 

re d  b lo o d  c e l l s ,  a f t e r  breakdown o f  the 

haem oglob in , i s  p a r t l y  c o n ve rte d  in to  f e r r i t i n  

i r o n  in  th e  l i v e r  end the  sp le e n .

In  1944 L lb e t  Is o la te d  y e t  a d i f f e r ­

ent i r o n -p r o t e in  com plex from the l iv e r ,w h ic h
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th e y  c a lle d  Hf  e rr in '* . I t  has been shown

th a t  t h is  substance  behaves in  the same way 

as i r o n  s a l t s  in  c a t a ly s is  o f  p h o s p h o lip id  

o x id a t io n .  F e r r ln ,  however* has the 

advantage o v e r  i r o n  s a lt s  o f  b e in g  s o lu b le  

in  n e u t ra l s o lu t io n s .  A n a ly s is  shows th a t  

i t  c o n ta in s  I5 . 7  % i r o n .  I t  seems p ro b a b le  

th a t  much o f  the non-hsem ln i r o n  in  the 

l i v e r  i s  p re s e n t in  some form o f  com bination 

w ith  p r o t e in ,  e it h e r  as f e r r i t i n  o r  as 

f e r r i n .

In  the normal a d u lt  human b e in g  

v e r y  l i t t l e  i r o n  io  absorbed and v e ry  l i t t l e  

i s  e x c re te d . E x c re t io n  takes p la c e  In  the 

u r in e  and th e  d a i ly  amount lo s t  i s  on an 

average  o n ly  0 .1  m illig ra m  o f  i r o n ,  though 

t h is  f ig u r e  has a s l ig h t  in d iv id u a l  v a r ia t io n .  

T h is  lo s s  i s  made up from  the d i e t ,  and i t  

th e re fo re  f o l lo w s ,  th a t  as the  average d a i ly  

in g e s t io n  o f  i r o n  i s  1 2  m ill ig ra m s , p r a c t i c a l l y  

a l l  the  i r o n  in  th e  d ie t  i s  unused and passes 

o u t aga in  in  the  fa e c e s .
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The h y d r o c h lo r ic  a c id  o f  the g a s t r ic  ju ic e  

h e lp s  to  s p l i t  o f f  the  I r o n  from i t s  o rg a n ic  

com binations in  th e  fo o d  and l ib e r a t e s  I t  

in  an in o r g a n ic ,  s o lu b le  and more a bsorb ab le  

fo rm . A b s o rp t io n  takes p la c e  in  th e  

duodenum and upper sm all In t e s t in e  in t o  the 

p o r t a l  v e in  b lo o d  (W rig h t 19*+75. It I s  

g e n e r a l ly  a greed  today th a t the t o t a l  i ro n  

c o n te n t o f  th e  in d iv id u a l  i s  c o n t r o lle d  

th ro u g h  some fu n c t io n  ve s te d  in  th e  in t e s t in e ,  

whereby th e  amount o f  d ie t a r y  i r o n  absorbed 

i s  c a r e f u l ly  l im ite d  by th e  need.3 o f  the 

b o d y . (0111man, 19^7)• T h is  f a c t , o r ig in a l l y  

suggested  by Widdovson and MoCanco, has s in ce  

been c o n c lu s iv e ly  e s ta b lis h e d  by the 

experim ents conducted w ith  r a d io -a c t iv e  iro n  

by Hahn, W hipple  and o th e r  w o rk e rs . A f te r

in g e s t in g  r a d io -a c t iv e  i r o n  the le v e l  o f
*

plasma I r o n  ( i n  the  in o rg a n ic  fo rm ) in c re a se s  

a f t e r  one h o u r , g r a d u a lly  r is e s  to  i t s  peak 

a t 12 hou rs  and then f a l l s  to  normal in  

2*i h o u rs . W ith in  two hours  o f In g e s t io n  

r a d io -a c t iv e  i r o n  appears in  the c i r c u la t in g
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re d  b lo o d  c o rp u s c le s  (W r ig h t  19^7)* the 

amount In c re a s in g  s t e a d i ly  f o r  about one 

week. I t  i s  q u ite  c le a r  th a t  the I r o n  

r a p id ly  re a ch e s  the bone marrow and ie  

soon used in  th e  fo rm a tio n  o f  new re d  b lood  

c e l l s ;  sm a ll amounts o f  r a d io -a c t iv e  i ro n  

a ls o  appear in  the  l i v e r .  The experim ents 

a ls o  showed th a t  th e  amount o f  I r o n  absorbed 

depends upon the p h y s io lo g ic a l  s ta te  o f  the 

body.

Hahn e t s i .  on th e  b a s is  o f  t h e i r  

f in d in g s  p o s tu la te d  the e x is te n c e  o f  some 

"m ucosal a c c e p to r"  f o r  i r o n  fu n c t io n in g  in  

th e  In t e s t in e .  P h y s io lo g ic a l  s a tu ra t io n  o f  

t h i s  a c c e p to r  r e s u lte d  in  the  developm ent o f  

a*m uco«al b lo c k "  to  f u r t h e r  e n try  o f  I ro n  

th ro u g h  th e  In t e s t in e  in to  the body. A cco rd in g  

to  O ra n lc k ’ s a t t r a c t i v e  h yp o th e s is  fe rro u s  

i r o n  e n te rs  the e p i t h e l ia l  c e l l s  o f  the 

in t e s t in e ,  i s  th e re  a lt e re d  to  a f e r r i c  

s t a t e ,  combined w ith  th e  p ro te in  a p o f e r r i t in  

to  form f e r r i t i n  end Is  h e ld  up In  th e  mucosa
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u n t i l  l ib e r a t e d  in to  the  b lo o d  stream  in  the 

fe r r o u s  s t a t e .  The f e r r l o  iro n  in  f e r r i t i n  

a c ts  bo th  as a r e s e r v o i r  f o r  b lood  i r o n  and 

as a “m ucosal B lo ck * .

The m ononuclear p h a g o c y tic  r e t ic u lo ­

e n d o th e lia l  c e l l s  and lym p h a tics  p la y  a 

prom inent r d le  in  t r a n s p o r t in g  i r o n  from the 

in t e s t in e  to  th e  a s s o c ia te d  m esente ric  lym ph 

'g la n d s . S o t o n ly  do the phagocytes remove 

i r o n ,  b u t i t  appears th a t  i r o n  d if fu s e s  

d i r e c t l y  in t o  the lym p h a tic s  and perhaps 

in t o  th e  b lo o d  v e s s e ls  th e m se lve s . G ran ick  

( 19̂ ) ,  w o rk in g  w ith  r a d io -a c t iv e  i r o n  g ive n  

in t r a v e n o u o ly , found th a t  v e ry  l i t t l e  i s  

“ s p i l le d  over*  in  the  u r in e ,  and none is  

e x c re te d  by th e  b o w e l. (W rig h t 19^7# Hynes, 

1 9 ^5 ). A f t e r  lj$ d a ys , o v e r &0%  o f  th e  iro n  

was found s to re d  in  the l i v e r .  O f the 

c r y s t a l l in g  f e r r i t i n  i s o la t e d ,  th re e -fo u r th s  

o f  the i r o n  in  the f e r r i t i n  had come from 

the in je c te d  i r o n .  One hour a f t e r  the

In je c t io n  th e  l i v e r  had a lre a d y  taken up
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I l l

o v e r  40^ o f  the t o t a l  in je c te d  i r o n .  The 

s to ra g e  o f  i r o n  by the sp le e n  was a p p a re n tly  

n e g l ig ib le .

D u rin g  pregnancy the  a b s o rp tio n  o f 

i r o n  is  g r e a t ly  in c re a s e d . In s te a d  o f  the 

u su a l 0.1 -  0.2 m ill ig ra m  o f  iro n  b e in g  

absorbed d a l l y ,  the  amount in c re a s e s , to  an 

average o f  3.2 m ill ig ra m s  d a i ly  o v e r the  

whole d u ra t io n  o f  the  p re gn a n cy . (Haoy e t a l .  

1934; Coons 1 93?). The a b s o rp tio n  o f  

i r o n ,  h o w e ve r, was n o t equal a t  a l l  stages 

o f  p re g n a n cy , b e in g  h ig h e s t  in  the e a r l i e r  

m onths, w ith  a d e f in i t e  tendency to  lo w e r 

a b s o rp tio n  d u r in g  th e  v e ry  la s t  month. The 

m other has n o t o n ly  to  su p p ly  the  fo e tu s  

w ith  i r o n ,  b u t she a lso  re q u ire s  i r o n  fo r  

th e  h y p e rtro p h y  o f  m uscles and o th e r  o rg a n s . 

W ithou t d o u b t, the e a r ly  h ig h  i r o n  re te n t io n s  

a re  f o r  m a te rn a l b e n e f i t s ,  a s id e  from the 

Immediate f o e t a l  needs. The I ro n  co n te n t 

o f  th e  fo e tu s  a t b i r t h  i s  alm ost 400 m i l l i ­

gram s, o f  the  p la ce n ta  and u te ru s  150 m i l l i ­

gram s, and o f  the b lood  lo s t  d u rin g  the
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average d e l i v e r y  170 m illig ra m s  (W rig h t 19^7)• 

Macy and Hunscher (193*0 from m e ta b o llo  s tu d ie s  

on 23 g r a v id  women c a lc u la te d , th a t  the mother 

s to re s  in  to to  an average  o f  57, 192, 3U0, 477, 

565, 661, 754 and 799 m illig ra m s  o f  i r o n  from 

th e  t h i r d  to  the te n th  lu n a r  months r e s p e c t iv e ly .  

The t o t a l  m a terna l r e t e n t io n  o f  799 m illig ra m s  

o f  i r o n  ae c a lc u la te d  above , i s  s l i g h t l y  In  

excess o f  th e  amount co n ta in e d  In  the fo e tu s  

a t  b i r t h  p lu s  th a t  re e u ire d  f o r  th e  m aternal 

needs o f  p re g n a n cy , (a  t o t a l  o f  720 to  7̂  

m ill ig ra m s  o f  i r o n .  ) The p a rt  p la ye d  by t h is  

excess I r o n  may be s ig n i f ic a n t  In  th e  p re p a ra t ­

io n  f o r  la c t a t io n  and f o r  the p re s e rv a t io n  o f  

the m a te rn a l re s e rv e s  d u rin g  t h is  p e r io d . How­

e v e r ,  no s tu d ie s  a re  a v a i la b le  on the iro n  

m etabolism  o f  la c t a t ln g  women.

Prom a n a lyse s  o f  human fo e tu s e s  i t  

has been shown th a t  th e  d a i ly  average 

t r a n s fe r  o f  i r o n  from  m other to  fo e tu s
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amounts to  a p p ro x im a te ly  0 .4  m illig ra m  

d u r in g  the  f i r s t  t w o -t h ir d s  o f  p re gn a n cy . 

D u rin g  th e  la s t  t h i r d  o f  p re gn a n cy , how ever, 

th e  a c c r e t io n  was te n  tim es g r e a t e r ,  o r  

about 4 .7  m illig ra m s  o f  i r o n  d a i ly  (C o o n s , 

1932) »  though t h is  l a t t e r  f ig u r e  would 

appear to  be too  h ig h . The g re a te s t  

m in e ra l d r a in  on the m a terna l t is s u e s  then 

comes d u r in g  the  la s t  th re e  months o f  

g e s ta t io n .  As one w ould e x p e c t, when the 

mother*a d ie t  i s  r i c h  in  i r o n  th e  fo e tu s  

w i l l  s to re  more i r o n  than when th e  d ie t  is  

poor in  t h i s  m e ta l. The p o in t  has been 

s tre s s e d  by M a rs h a ll ( 1932) .

The p re c is e  manner o f  t r a n s fe r  o f 

i r o n  from  th e  m other to  the  fo e tu s  s t i l l  

a w a its  d e m o n stra tio n . From e a r ly  pregnancy 

to  te rm , v e s s e ls  in  the  c h o r io n ic  v i l l i  

b r in g  f o e t a l  b lo o d  in to  c lo s e  p ro x im ity  to  

a l i b e r a l  s u p p ly  o f  i r o n ,  nam ely, the  

d e c id u a l p o o ls .  We know th a t the b a r r ie r s  

p re se n te d  by the  w a lls  o f  the b lood  v e s s e ls  

and a d ja c e n t t is s u e s  w i l l  n o t p e rm it the
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passage o f  re d  b lo o d  c e l l s  from m other to 

c h i ld ,  bu t t h is  c lo s e  p ro x im ity  does meet 

the  re q u ire m e n ts  o f  an osm otic  c o n n e c tio n . 

T ip s  o f the  v i l l i  may a c t u a l ly  p r o je c t  

in t o  th e  m a te rn a l b lood  v e s s e ls .  S ta nder 

(W il l ia m s ' O b s te t r ic s  T e x tb o o k ) s ta te o  

th a t  th e  fo e tu s  takes up i r o n  from  

degenerated  m a terna l e ry th ro c y te s  th rough  

the  s y n c i t l a l  c o v e r in g  o f  the c h o r io n ic  

v i l l i .  S c h o lte n  and V e it  observed  th a t  the  

c h o r io n ic  v i l l i  a re  q u ite  capable  o f  

d is s o lv in g  re d  b lo o d  c o rp u s c le s  o f  the 

c i r c u la t in g  b lo o d  Ju s t as d is s o lu t io n  o f  

re d  b lo o d  c e l l s  can be produced by p la c e n ta l 

e x t r a c t s .

R e c e n tly  Kropp (19h0)and Dempsey 

( 19̂ - )#  u s in g  m ic r o - in c in e r a t io n  m ethods, 

noted  th a t  th e  d e c id u a l and co n n e c tive  

t is s u e  c e l l s  c o n ta in  more i ro n  than e ith e r  

th e  e m n io tic  o r  c h o r io n ic  e p ith e liu m . I r o n  

was a ls o  d e te c te d  in  the  s y n c i t ia l  and 

c y to t r o p h o b la s t ic  elem ents o f  the  p la c e n ta , 

as w e l l  as w ith in  the f o e t a l  c o n n e c tiv e
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t is s u e  o f  th e  v i l l i .  The syn c ltiu m  

e x h ib ite d  a. em ail q u a n t it y  o f i r o n  d is p e rs e d  

as p u n cta te  a ggre ga te s  o f  ash th ro u g h o u t the 

cyto p la sm , and a d e n se r c o n c e n tra tio n  o f  

fe r r o u s  m a te r ia l a ggre ga te d  around a l l  o f  

th e  n u c le i .  On the  o th e r  hand, the  

o y to t ro p h o b ia s t ic  c e l l s  were c h a ra c te r is e d  

by a heavy c o n c e n tra t io n  o f  i r o n  in  the 

i n t e r s t i t i a l  ground substance  between them, 

whereas th e  cytoplasm  and n u c le a r membranes 

co n ta in e d  v e r y  l i t t l e .  T h is  i r o n  p re se n t 

a t  th e  p la c e n ta l b a r r ie r  p ro b a b ly  re p re s e n ts  

i r o n  th a t  I s  p a ss in g  from  the  m aterna l 

b lood  to  th e  f o e t a l  b lo o d , as w a ll as the 

i r o n  o f  the  r e s p ir a t o r y  enzymes th a t  must 

be p re s e n t in  th e  s y n c lt iu m , s in c e  t h is  i s  a 

re g io n  where a c t iv e  o x id a t iv e  m etabolism  

o c c u rs .

Pomraerenfce e t a l .  (19^2) In v e s t ig ­

a te d  the  tra n s m is s io n  o f  i r o n  to  the fo e tu s  

u s in g  r a d lo -a o t iv e  i r o n .  They a d m in is te re d  

a measured q u a n t it y  o f  r a d io -a c t iv e  i ro n  

s o lu t io n  in  w a te r o r  f r u i t  Ju ic e  to  th e
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m others a t  s e le c te d  tim es p r io r  to  the 

te rm in a tio n  o f  t h e i r  p re gn a n cy . They 

n o te d  th a t  m inute  b u t m easurable amounts 

o f  t h i s  Is o to p e  oou ld  be dem onstrated in  

th e  f o e t a l  c i r c u la t io n  in  t ra n s p o rt  in  the 

plasma in  as l i t t l e  tim e as k Q  m inutes 

a f t e r  fe e d in g  th e  m other. I t  seem s,there ­

fo re *  q u ite  im probab le  th a t  the o n ly  ro u te  

o f  t ra n s m is s io n  o f  i r o n  from  the m other to  

th e  fo e tu s  i s  th ro u g h  th e  com plica ted  ch a in  

o f  events expressed  in  most t e x t s ,  namely i  

m a terna l plasma i r o n  to  re d  c e l l  i r o n ;  

p a s s in g  o f  the l a t t e r  to  the  p la ce n t® ; 

d e s t r u c t io n  o f  the red  c e l l  w ith  l ib e r a t io n  

o f  th e  c o n ta in e d  haem oglobin i r o n ;  a b s o rp tio n  

and f i n a l l y  e la b o ra t io n  o f  the i r o n  in to  the 

haem oglobin o f  the f o e t a l  b lood  c e l l s .  I t  

seems d o u b tfu l th a t  th e  r a d io -a c t iv e  i ro n  

c o u ld  f o l lo w  a l l  the se  s te p s  b e fo re  i t  

appears in  th e  f o e t a l  plasma in  as l i t t l e  

tim e as k o  m inutes f o l lo w in g  the fe e d in g  o f  

th e  m other. I t  seems more l i k e l y  th a t  a t 

le a s t  p a r t  o f  the  i r o n  i s  conveyed to  the
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p la c e n ta  in  th e  form  o f  nsrm  o r  plasm a 

I ro n  and from  t h is  form  la  t r a n s fe r r e d  

a c r o s s  th e  p la c e n t a l  b a r r ie r  to  the f o e t a l  

c i r c u l a t i o n .

A cco rd in g  t o  th e  In cre a se  In  the 

I ro n  co n te n t  o f  th e  fo e t u s  from  month t o  

m onth, th e  amount o f  i r o n  p a ss in g  o v e r  

d a l ly  t o  the fo e t u s  d u rin g  the f i f t h  and 

s ix t h  months was 0 ,5  m illig ra m  ( Hacy and 

.Hunscher 19 3 *0 , a lth o u g h  Coons (1 9 3 ? )  p la c e s  

th e  f i g u r e  a t  0 .4  m illig r a m . Hacy and 

Hunscher fou n d  th a t  th e  uptake o f  i r o n  by 

th e  fo e t u s  In cre a se d  t o  3,4- m illig ra m s  d a l ly  

d u rin g  th e  n in th  month and t o  6.6  m illig ra m s 

d a i ly  d u r in g  th e  ten th  month. Swanson and 

lo h  ( 1939 )# from  t h e i r  in v e s t ig a t io n s ,  showed 

th a t  the ir o n  r e t e n t io n  by th e  fo e t u s  during 

th e  l a s t  two months o f  pregnancy form ed 

o f  th e  t o t a l  f o e t a l  ir o n  found a t b i r t h .

T h u s ,fo e tu s e s  born  p rem atu re ly  must 

n e c e s s a r i ly  have low  ir o n  s t o r e s .



llg
A t o t a l  I ro n  co n te n t  o f  375 m i l l i ­

grams in  th e  m ature human fo e tu s  i s  

a c ce p te d  as a f a i r  a v era g e  f ig u r e  from  the 

v a r io u s  a n a ly se s  r e p o r te d  by Hugounenq, 

BrU backer, C aaerer and 36 'ld n er. Macy and 

Hunscher ( 193^ ) i  how ever, found the t o t a l  

i r o n  co n te n t  t o  be o n ly  m illig ra m s  a t  

th e  ten th  month o f  in t r a -u t e r ln e  l i f e  and 

Swanson and l o b  ( 19 39 ) g iv e  th e  a v era ge  t o t a l  

i r o n  as 2& Q  m illig r a m s . The bu lk  o f  t h is  

i r o n  i s  in  th e  b lo o d . The f ig u r e  g iv e n  f o r  

th e  b lo o d  i r o n  o f  the f u l l  term human fo e tu s  

a t  th e  w h ite  House C on feren ce  (1 9 3 ^ )*  was 

134 m il l ig r a m s , but i t  must be much h ig h e r  

than t h i s .  The avera ge  volume o f  b lo o d  in  

c i r c u l a t i o n  in  th e  newborn In fa n t  i s  360 ccs  

(d e  Marsh 1 9 ^ ? ) and as t h is  b lo o d  co n ta in s  

on an a v era g e  22 grams o f  haem oglobin  per 

10 0  c c s  b lo o d  (S te a rn s  e t  a l . l 9 3 7 ) »  then the 

haem oglob in  ir o n  a lo n e  would a ccou n t f o r  

a p p rox im a te ly  2 b k  m illig ra m s  o f  i r o n .  At 

th e  White House C on feren ce  the amount o f  

i r o n  p re se n t in  the m uscle  t is s u e  o f  the
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newborn was g iv e n  as 39 m illig r a m s . The 

av era ge  amount o f  ir o n  s to re d  in  th e  l i v e r  

o f  the new born, as shown by ray own s e r i e s ,  

was a p p ro x im a te ly  33 m illig ra m s  and in  the 

sp le e n  a lm ost 2 m illig ra m s  o f  i r o n .  These 

l a t t e r  f i g u r e s  f o r  l i v e r  and sp leen  a re  f o r  

Bantu I n fa n t s ,  and a re  p ro b a b ly  low er  than 

in  European in f a n t s ,  s in c e  m a ln u tr it io n  i s  

more common amongst the Bantu p e o p le .

S tra u ss  (1 9 3 3 ) *las shown th a t th e  l i v e r  

s to r a g e  i s  in co n s ta n t  and may be n e g l ig i b l e  

i f  th e  d i e t  o f  the m other has been low  in  

i r o n .

In  g e n e r a l ,  i t  i s  p ro b a b le  th a t the 

av era ge  f u l l  term in fa n t  s to r e s  from  two to  

th re e  tim es as much ir o n  from  the breakdown 

o f  the e x c e s s  haem oglobin  in  the b lo o d  as i s  

a lre a d y  s t o r e d  In the l i v e r  a t  b i r t h .  Thus, 

though th e re  i s  a s to r a g e  o f  ir o n  a t  b i r t h ,  

th e  bu lk  i s  not accum ulated  u n t i l  a f t e r  the 

p o s t -n a t a l  b lo o d  d e s t r u c t io n  la  co m p le te .

Of th e  b lo o d  ir o n  p resen t a t  b i r t h ,  

60 m il l ig r a m s , c a lc u la t e d  by Swanson (1939 )#
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may be l ib e r a t e d  and s to re d  when th e  

breakdown o f  th e  excess b lo o d  In  the  

c i r c u la t io n  has taken p la c e . S te a rn s  and 

M cK in ley  (1 9 3 7 )» p u t th e  f ig u r e  as h ig h  as 

I 50 m ill ig ra m s  o f  i r o n  b u t the average  i s  

p ro b a b ly  n e a re r  the fo rm e r f ig u r e  (a b o u t 

80 -  90 m ill ig ra m s  o f  i r o n ) .  Evidence  th a t 

n o t a ll  the  re le a s e d  i r o n  i s  s to re d  i s  found 

in  th e  s tu d ie s  o f  Beck (1932 -  quoted by 

S te a rn s  and M c K in le y ) and o f  L a n g s te in  and 

E d e ls te in  (1911+ ). Deck observed  th a t  iro n  

e x c re t io n  in  the  newborn in c re a se d  from  the 

second day a f t e r  b i r t h  and reached a maximum 

between th e  t h i r t i e t h  and f o r t ie t h  d a y , then 

g r a d u a lly  d e cre a se d . fh u s ,  i t  appears th a t 

d u r in g  the  e a r ly  weeks o f  l i f e  the e x c re t io n  

o f  i r o n  by th e  in fa n t  a lm ost in v a r ia b ly  

exceeds the  in ta k e , b u t th a t  a f t e r  the 

second month th e  i r o n  b a la n c e , though v a r ia b le ,  

tends to  approach z e ro . S te a rns  and M cK in ley 

( 1937) s ta te  th a t  an average  a r t i f i c i a l l y  fe d  

f u l l  term In f a n t  may be expected to  lo s e  up 

to  I .25 m ill ig ra m s  o f  i r o n  d a l ly  f o r  the f i r s t
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two months o f  l i f e ,  b u t w i l l  approach 

e q u il ib r iu m  soon a f t e r  th a t  p e r io d . The 

f ig u r e s  g iv e n  a t the W hite House Conference 

f o r  the n e g a t iv e  i r o n  ba lance  o f  norm al 

f u l l  term b re a s t  fe d  b a b ie s  were g e n e ra lly  

lo w e r than t h i s ,  v a r y in g  from G.Oh to  1.2S 

m illig ra m s  d a i l y ,  and th e  d u ra t io n  o f  

n e g a tiv e  b a la n ce  was n o t so p ro lo n g e d ,b e in g  

. o n l y  about two weeks. I t  thus appears th a t 

v e ry  young In fa n ts  do n o t conserve  as much 

o f  the  i r o n  f re e d  by haem oglobin breakdown 

when g iv e n  cow’ s m ilk ,a s  when th e y a re  fed 

on human m ilk . (S te a rn s  1937)•

L ic h te n s te in  (q u o te d  in  the  W hite 

House C o n fe re n c e ) perform ed tv?elve i r o n  

m etabolic®  s tu d ie s  oh fo u r  prem ature in fa n t s .  

A n o te w o rth y  fe a tu re  i s  th e  f a c t  th a t  the 

e xp e rim e n ta l p e r io d s  were o f  ten days 

d u ra t io n . H is  data  showed th a t in  a l l  the 

cases th e re  was a n e g a tiv e  i ro n  ba lance  

a ve ra g in g  a d a i l y  lo s s  o f  Q.25 m ill ig ra m  o f 

i r o n .
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I t  i s  in t e r e s t in g  to  note  here  

th a t  some o f  the  e a r l ie s t  s tu d ie s  w ith  

r a d io -a c t iv e  ' i r o n  showed th a t  the i r o n  

l ib e r a t e d  by the  d e s t r u c t io n  o f  e fffc te  

re d  b lo o d  c e l l s  was im m edia te ly  re -u s e d  f o r  

haem oglobin s y n th e s is  in  p re fe re n c e  to  the  

re s e rv e  i r o n  s to r e s .

The amount o f  haem oglobin in  the 

b lo o d  a t  b i r t h  i s  h ig h e r  than  a t  any tim e 

su b se q u e n tly  and averages 22 to  23 grams 

p e r 1QQ ccs  o f  b lo o d . (S te a rn s  and M c K in le y ,

' 1937; H ick s  19^2; and W rig h t 19^7)• A ra p id  

decrease  o c c u rs  d u r in g  the  f i r s t  weeks o f  

l i f e .  Two weeks a f t e r  b i r t h  the haem oglobin 

v a lu e  has dropped to 17 grams per 100 c c s .

A t  th re e  weeks the  haem oglobin v a lu e  i s

15.6 gram s. ( S te a rn s ,1937) .  Wide in d iv id u a l

d if fe re n c e s  a re  observed  in  the  d u ra t io n  o f
/

th e  p e r io d  o f  haem oglobin d e s t r u c t io n ,  bu t 

b y  the te n th  week o f  l i f e  the  amount o f  

haem oglobin has u s u a lly  decreased to  10.5 
grams p e r  100 ccs o f  b lo o d . (S te a rn s , 1937 and 

W rig h t , 19^7)* The s h o r te s t  p e r io d  re p o rte d
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f o r  co m p le tio n  o f  haem oglobin d e s t r u c t io n  

was 21 d a y s , and the  lo n g e s t  was 7& d a ys .

I t  i s  known th a t  f o e ta l  haem oglobin 

d i f f e r s  in  some re s p e c ts  from  a d u lt  haemo­

g lo b in .  (Ja n s s e n  19*43; Kendrew 19*49)• I t  i s  

n e c e s s a ry , how ever, to  emphasize th a t t h e i r  

resem blances a re  f a r  more s t r ik in g  than  

t h e i r  d if f e r e n c e s .  B oth  have th e  same 

m o le cu la r w e ig h t , about 67,000. In  b o th , 

th e  p r o s t h e t ic  g ro u p , to  w hich  the  oxygen 

becomes a tta c h e d , i s  th e  same Iro n  p o rp h y r in  

compound (fe rro p ro to h a e m ) and in  b o th  o f  

them, fo u r  o f  these  haem groups a re  con ta ined  

in  each p r o t e in  m o le c u le . Any d if fe re n c e s  

between th e se  two m ust, th e r e fo r e ,  be due 

to  d if fe r e n c e s  In  the  p r o te in  m o ie ty , w hich 

i s  c a lle d  g lo b ln .  J u s t  a f t e r  b i r t h  th e re  is  

a m ix tu re  o f  about 80$ f o e t a l  and 20$ a d u lt  

haem oglob in .

One o f the  p r o p e r t ie s  o f a p ro te in  

is .  i t s  s o l u b i l i t y  and th e  two types o f  

haem oglobin have been found to  d i f f e r  moot 

s t r i k i n g l y  in  t h is  r e s p e c t .  F o e ta l haem oglobin
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i s  o v e r s i x  tim es more s o lu b le  in  co n ce n tra te d  

phosphate b u f fe r s  than i s  the a d u lt  haemo­

g lo b in .  The two k in d s  o f  haem oglobin a lso  

d i f f e r  in  e l e c t r i c  c h a rg e ; t h e i r  i s o -e l e c t r i c  

p o in ts  a re  n o t th e  same. I t  i s  p o s s ib le  to  

se p a ra te  them by e le c t r o -p h o r e s is .  I t  has 

been found a ls o  th a t human a d u lt  and f o e ta l  

haem oglobin d i f f e r  in  c r y s t a l  fo ra  and symmetry.

The average  e ry th ro c y te  count 

Im m ediate ly a f t e r  b i r t h  i s  a p p ro x im a te ly

5. 500.000 c e l l s  p e r c u b ic  m ill im e te r  though 

the v a lu e s  a re  v e ry  v a r ia b le  In  the  f i r s t  week 

o f  l i f e .  H aem olysis s t a r t s  v e ry  soon and 

p ro g re ss e s  r a p id ly ,  so th a t  by the tw e lf th  

p o s tn a ta l day the  count has dropped to

4.500.000 c e l l s  p e r c u b lo  m il l im e t e r .  (Lucas 

e t  a l »  1921), The re d  b lo o d  c e l l s  o f the 

newborn undergo h a e m olys is  more e a s i ly  than 

th o se  o f  the  a d u lt ,  s in c e  th e re  i s  g re a te r  

f r a g i l i t y  o f  the  c e l l  membranes in  the f i r s t  

te n  days o f  l i f e .  (G ordon 1933)* By the  s ix t h  

week o f  l i f e  the  average  e ry th ro c y te  count
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has decreased  to  3, 920,000 c e l l s  p e r cu b ic  

m i l l im e t e r ,  and by th e  e le v e n th  week has 

reached th e 'm in im a l count o f  3,400,000 c e l ls  

p e r  cu b ic  m i l l im e t e r .  The number o f  

e ry th ro c y te s  then in c re a s e s  g ra d u a lly  t i l l  

a t  s i x  months th e  count i s  4 ,000,000 c e l ls  

p e r cu b ic  m i l l im e t e r .  (S te a m  e t a l .  1937)* 

A lth o u g h  b o th  b lo o d  d e s t r u c t io n  and 

Ic t e r u s  a re  p re s e n t d u r in g  the n e o n a ta l p e r io d , 

th e re  is  no dem onstrab le  r e la t io n s h ip  between 

th e  degree o f  b lo o d  d e s tru c t io n *  as in d ic a te d  

by changes in  the packed c o l l  vo lum e, and 

the  s e v e r i t y  o f  the i c t e r u s ,  as in d ic a te d  by 

th e  i c t e r i c  in d e x . (Salm on e t a l .  1943)*

Lucas e t a l .  (1921) found th a t  the  haemoglobin 

le v e l  o f  t h e i r  most Ja u n d ice d  In fa n ts  was 

Ju s t  as h ig h  as th a t  in  in fa n t s  w ith o u t 

ja u n d ic e , s u g g e s tin g  th a t  the degree o f  

Jaund ice  i s  determ ined by l i v e r  fu n c t io n .  The 

amount o f  b i l i r u b i n  in c re a s e s  a f t e r  b i r t h  and 

n o rm a lly  rea ch e s i t s  maximum c o n c e n tra tio n

between th e  f i r s t  and se ve n th  days o f
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l i f e .  (Gordon, 1933).

S e v e ra l recent; p u b lic a t io n s  have 

s tre s s e d  th e  r e la t io n s h ip  e x is t in g  between 

th e  i r o n  d e f ic ie n c y  d u r in g  pregnancy and 

th e  hypochrom ic anaemia th a t  appears b e fo re  

th e  s ix t h  month o f l i f e .  T h is  anaemia o f  

In fa n c y  when n o t a f fe c te d  by some a sso c ia te d  

d ise a se  I s  not due to  c o n g e n ita l abnormal 

b lo o d  fo rm a tio n  s in c e  the se  In fa n ts  have 

norm al b lo o d  a t  b i r t h .  F u rth e rm o re , p o s t ­

n a ta l n u t r i t i o n  o f  a l l  in fa n ta  d u r in g  the 

f i r s t  fo u r  months I s  much the same because 

th e  food  i s  r e s t r i c t e d  to  m ilk  and v ita m in  

supplem ents.

In  1931 Mackay p u b lish e d  a 

com prehensive stu dy on. n u t r i t io n a l  anaemia 

in  in fa n c y ,  in  w hich  a com parative  stu dy was 

made between in fa n t s  b o rn  to  m odera te ly  

anaemic m others ( 5̂  -  7®% haem oglobin) and 

in fa n t s  born  to  m others w ith  normal haemo­

g lo b in  v a lu e s . The In f a n t s  born to  th e  

anaemic m others showed a lo w e r haem oglobin 

le v e l  a t  e v e ry  month f o r  the f i r s t  s i x  months
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o f  l i f e  than  d id  in fa n t s  born  to  non-anaem lc 

m others .

A l a t e r  paper by Neale and H a vksley 

em phasizes th e  f in d in g  o f  anaemia In  tw in s  

born  to  anaemia and non-anaem ic m oth e rs . The 

demand upon a m other f o r  i r o n  in  a tw in  

pregnancy i s  c o n s id e ra b ly  more than in  s in g le  

p re g n a n c ie s  and , even though the m o th e rs  

haem oglobin may be norm a l, a l l  h e r s to re s  

may be consumed and one o r  both  o f  the tw in s  

w i l l  d e ve lo p  anaemia. F i n a l l y ,  th e  most 

c o n c lu s iv e  s tu d y  on t h i s  s u b je c t i s  th a t  o f  

S tra u s s  ( 1933) s in c e  i t  compares a s e r ie s  o f  

l ^  m others w ith  le s s  than  4*$ haem oglobin 

w ith  a s e r ie s  o f  12 m others w ith  haem oglobin 

o v e r  Th e re  was no s ig n i f ic a n t  d if fe re n c e

in  th e  haem oglobin v a lu e s  between th e  in fa n ts  

o f  these two groups a t  b i r t h .  H ow ever, when 

th e se  in fa n t s  were examined one ye a r l a t e r ,  

i t  was found, th a t  the in fa n t s  born  to  anaemic 

m others had an a vera ge  haem oglobin v a lu e  o f  

46^ compared w ith  67̂  f o r  the  in fa n ts  born  to  

non-anaem ic m others j th u s  in d ic a t in g  lo w e r
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i r o n  s to re s  In  the  in fa n t s  to rn  to  anaemic 

m others. (Swanson and lo b ,  1939)*

D u rin g  norm al p h y s io lo g ic a l  b i r t h  

th e  In fa n t  r e t r ie v e s  much o f  the b lo o d  

w h ich  I s  In  the p la c e n ta l and u m b ilic a l 

v e s s e ls .  T h is  i s  e f fe c te d  by u te r in e  

c o n tra c t io n s  on the  p la c e n ta  in  the t h i r d  

stage o f  la b o u r  and p ro b a b ly  a lso  by va so ­

c o n s t r ic t io n  o f  th e  u m b il ic a l a r t e r ie s  and 

t h e i r  b ra n ch e s . When th e  u m b ilic a l co rd  

i s  clamped im m ediate ly a f t e r  b i r t h  o v e r  

100 ccs o f  b lo o d  can u s u a lly  be o b ta in e d  

from  the p la c e n ta l end o f  th e  c o rd .

(G ro d b e rg  e t  a l .  1936). H s s e lh o ro t and 

A llm e lin g  ( quoted by De Marsh 19*H and 

19̂ 2) found th a t  th e  average  amount o f 

b lood  in  the  p la c e n ta l v e s s e ls  o f  120 

In fa n t s  was 10*1- c c e . They reco rd e d  a c c u ra te ly  

th e  In c re a s in g  w e ig h ts  o f  in fa n te  d u rin g  the 

In f lo w  o f  p la c e n ta l b lo o d . They a ls o  showed 

th a t  $1%  o f  th e  p la c e n ta l b lood  flow e d  in to  

th e  In fa n t  In  th e  f i r s t  m inute a f t e r  d e l i v e r y ,  

79? reached th e  c h i ld  In  the f i r s t  f i v e
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m in u te s , and 91$ In  th e  f i r s t  te n  m in u te s .

G o o d a ll and h is  o o lle a g u e s  o b ta in e d  an
*

average  o f  125 cos o f  b lo o d  from  th e  

p la c e n ta  f o r  use in  a b lo o d  bank. G rodberg 

salvaged, as much as 215 ccs  o f  p la c e n ta l 

b lo o d  from one ca se .

De M arsh e t a l .  ( J .A .M .A .  1 9 4 l) 

found th a t  the  in fa n t  re c e iv e s  an a d d it io n a l 

amount o f  b lo o d  between the tim e th e  co rd  

s to p s  p u ls a t in g  (a ve ra g e  3 m inutes a f t e r  b i r t h )  

and the tim e th e  u te ru s  c o n tra c ts  f i r m ly  w ith  

s e p a ra tio n  o f  the  p la c e n ta , t h is  amount 

v a r y in g  a p p ro x im a te ly  from  40 to  60 c c s . They 

c la im  th a t  o n ly  a few  ccs o f  th e  b lo o d  can be 

o b ta in e d  from  th e  u m b il ic a l cord a f t e r  

s e p a ra tio n  o f  the  p la c e n ta . T h u s , i t  appears 

th a t  p r a c t i c a l l y  a l l  th e  p la c e n ta l b lo o d  flo w s  

in t o  th e  in f a n t  i f  the  clam ping o f  th e  cord i s  

d e la ye d  u n t i l  th e  p la c e n ta  b eg ins to  descend 

in t o  the v a g in a .

The a c tu a l t o t a l  volume o f b lo o d  o f

th e  human f o e t u s ,  com nlete w ith  I t s  co rd  and

p la c e n ta , has n e ve r been determ ined d i r e c t l y .

De Marsh e t a l .  (194-2), u s in g  Evans b lu e  d ye ,
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c a lc u la te d  th e  b lo o d  volum e o f  35 newborn 

In fa n ts  and found th a t  th e y  v a r ie d  between 

300 and 370 c o s . T h u s , I f  th e  volum e o f  

th e  p la c e n ta l  b lo o d  i s  taieen as about 

10}4- c c s } t h is  would re p re s e n t from o n e - 

t h i r d  to  o n e -q u a rte r  o f  the  volume o f  

b lo o d  in  th e  In f a n t .  The lo s s  o f  t h is  

b lo o d , De M arsh p o in ts  o u t ,  would thus be 

e q u iv a le n t  to  s u b m itt in g  th e  In fa n t  to  a 

r a t h e r  se ve re  haemorrhage and t h is  may be 

c r i t i c a l  f o r  prem ature In fa n ts  and in fa n ts  

who have s u f fe re d  a lo n g  and d i f f i c u l t  

la b o u r . He quotes Enge l who, in  the l a t t e r  

p a r t  o f  the  n in e te e n th  c e n tu ry , re p o rte d  

tw ic e  a.s g re a t  a m o r t a l i t y  In  prem ature 

In fa n ts  whose co rd s  were t ie d  e a r ly  as in  

those  whose co rd s  were t ie d  la t e .  D e p r iv a t io n  

o f  the  p la c e n ta l  b lo o d  a ls o  r e s u l t s  in  a 

r e l a t i v e l y  la rg e  lo s s  o f  i r o n  to  the  in f a n t .

B lood  volum es were c a lc u la te d  by 

De Marsh e t a l .  (19^2) on two s e r ie s  o f  

newborn In f a n t s .  In  th e  f i r s t  s e r ie s ,
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c o n s is t in g  o f  IS  c o se s , the  u m b ilic a l corde 

were d r a p e d  im m ediate ly a f t e r  b i r t h .  In  

the  second s e r ie s ,  17 c a s e s , the  c o rd  was 

o n ly  clamped A f t e r  th e  p la ce n ta  had 

descended in to  th e  v a g in a . B lood volum es 

were done on the  f i r s t  and t h i r d  d a y . F o r 

the  group d e p r iv e d  o f  t h e i r  p la c e n ta l b lood 

th e  average  b lo o d  volume f o r  th e  f i r s t  day 

was 31̂  oca . and on the t h i r d  day 2$ ^  o c s . 

F o r  th e  second g ro u p , who had re c e iv e d  

t h e i r  p la c e n ta l  b lo o d , th e  f ig u r e s  were 

364 cos f o r  th e  f i r s t  day and 360 ccs f o r  

th e  t h i r d  d a y . The plasma volume in  bo th  

group s was found to  be rem arkably c o n s ta n t , 

averages v a r y in g  o n ly  a few ccs from  a 

mean o f  139 c c s . Average haem ocrlt va lu e s  

o f  53$ on the f i r s t  day and 51$ on the 

t h i r d  day were found in  the f i r s t  group and 

61$ on th e  f i r s t  day and 60$ on the t h i r d  

day in  the second g ro u p , who had ob ta in e d  

t h e i r  p la c e n ta l b lo o d .

B lood e s t im a tio n s  done d u r in g  the 

f i r s t  week o f  l i f e  on in fa n t s  whose cords
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were dam ped Im m e d ia te ly , re v e a le d  an 

average e ry th ro c y te  count o f  5,^ 50,000 
c e l l s  p e r c u b ic  m il l im e te r  and a haemo­

g lo b in  v a lu e  o f  19*5 grams p e r 100 cos 

b lo o d . E s t im a tio n s  done on the second 

group  whose co rd s  were clamped la t e  gave 

an average e ry th ro c y te  count o f  6, 200,000 
c e l l s  p e r c u b ic  m ill im e te r  and a haem oglobin 

v a lu e  o f  22.  S grams p e r 100 ccs  o f  b lo o d .

(De Marsh e t a l .  1 9 ^1 ). There  i s ,  th e re ­

f o r e ,  a s ig n i f ic a n t  decrea se  in  th e  

e ry th ro c y te  count and in  the haem oglobin 

co n te n t o f  th e  b lo o d  In  those In fa n ts  whose 

co rd s  were clamped e a r ly .

One may assume th a t the average 

amount o f  b lo o d  l o s t  to  th e  In fa n t  by e a r ly  

clam ping o f  th e  co rd  i s  101!  c c s . S in ce  the 

average haem oglobin c o n te n t o f  th e  co rd  i s  

16 grams p e r 100 ccs o f  b lo o d  (W ilso n  e t a l .  

19̂ 1 ) by immediate clam ping o f  the co rd  the  

In fa n t  i s  d e p r iv e d  o f  56 m illig ra m s  o f i r o n .  

As th e  In f a n t  i s  dependent on the i r o n  

p re s e n t a t  b i r t h  f o r  the  normal fo rm a tio n
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o f  haem oglobin l a t e r ,  th e  lo s e  o f  t h is  

amount o f  I r o n  can r e s u l t  In  a lo w e rin g  

o f  th e  haem oglobin c o n te n t o f  the b lo o d , 

a t  s i x  months o f  a g e , from  12 to  9 grams 

p e r 100 c c s .

R e v ie w in g  b r i e f l y  a few p o in ts  

th a t  have a lre a d y  been m entioned , we know 

th a t  th e  in f a n t  i s  la r g e ly  dependent on 

th e  su p p ly  o f  i r o n  p re s e n t a t b i r t h  f o r  

g ro w th  and f o r  the fo rm a tio n  o f  haem oglobin 

d u r in g  th e  f i r s t  s i x  months o f  l i f e .  The 

amount o f  i r o n  o b ta in e d  from  the d ie t  o v e r 

t h is  p e r io d  i s  m in im a l. The i r o n  re s e rv e  

o f  th e  in fa n t  a t  b i r t h  i s  co n ta in e d  in  the 

c i r c u la t in g  haem oglobin a n d , to  a le s s e r  

e x te n t in  the  t is s u e s ,  e s p e c ia l ly  th e  l i v e r .  

The i r o n  l ib e r a t e d  d u r in g  th e  p h y s io lo g ic a l  

d e s t ru c t io n  o f  b lo o d  i s  s to re d  and becomes 

a v a i la b le  f o r  r e - u t i l i z a t i o n .  At the end 

o f  s i x  months the  t o t a l  I r o n  con te n t o f  the 

in fa n t  i s  about th e  same as a t b i r t h ,  bu t 

th e  haem oglobin c o n te n t p e r 100 ccs o f  b lo o d  

i s  reduced to  alm ost h a l f  the  amount p re se n t
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a t  b i r t h .  A t t h is  age th e  i ro n  re s e rv e s  

a re  p r a c t i c a l l y  d e p le te d  and f u r t h e r  g ro w th , 

w ith  i t s  n e oe ssa ry  i r o n  quota f o r  e v e ry  

c e l l ,  m ight o c c u r a t  th e  expense o f  th e  

haem oglobin c o n c e n tra t io n  o f  the b lo o d ,w ith  

th e  developm ent o f  a hypochrom ic anaem ia.

The sm a lle r th e  s to re s  o f  I r o n  a v a i la b le  

th e  e a r l i e r  w i l l  the anaemia appear.

I t  i s  o b v io u s  th a t  th e  m etal i s  

a t  a premium th ro u g h o u t th e  f i r s t  s i x  

months o f  l i f e  and, sh o u ld  e ith e r  th e  i ro n  

s to re s  in  the  l i v e r  b© lo w  a t b i r t h ,  o r  

a la rg e  q u a n t it y  o f  i r o n  be lo s t  due to  

th e  p la c e n ta l b lood  n o t b e in g  re c e iv e d , 

th e re  must be a decided  tendency f o r  

anaemia to  d e ve lo p  in  e a r ly  in fa n c y . Should 

th e  in fa n t  have a low  i r o n  s to ra g e  in  the 

l i v e r  and a ls o  have i t s  co rd  clamped 

im m ediate ly a f t e r  b i r t h ,  then  th e  p r e d is ­

p o s it io n  to  anaemia must be v e ry  g re a t  and 

t h i s  can be w itn e sse d  in  the  anaemia o f  

prem ature b a b ie s  where th e se  two fa c t o rs

o b ta in
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CONCLUSIONS.

1 . When in v e s t ig a t in g  the  In fa n t  l i v e r  f o r  

I r o n  s to ra g e  the  w hole organ shou ld  be 

taken f o r  a n a ly s is  -  n o t sam ples.

2 . F o r  a c c u ra te  r e s u l t s  th e  I r o n  due to  the 

b lo o d  in  the  l i v e r  must be taken in to  

a cco u n t.

3.  The i r o n  s to ra g e  in  the  f o e ta l  l i v e r  and 

sp le e n  In c re a s e s  b o th  a b s o lu te ly  and 

r e l a t i v e l y  d u r in g  the  la s t  t h i r d  o f  

p re g n a n cy .

The l i v e r  la  a much la r g e r  s to re h o u se  

f o r  i r o n  than the sp le e n .

5 . The i r o n  s to re s  a t  b i r t h  o f  the average 

Bantu In f a n t ,  in  t h is  s e r ie s ,  a re  

s l i g h t l y  lo w e r than those  o f  th e  average 

European In fa n t  re p o rte d  in  the l i t e r a t u r e .
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6 . The i r o n  s to re s  in  th e  l i v e r  and sp leen  

a re  in c re a s e d  a b s o lu te ly  and r e l a t i v e l y  

in  th e  e a r ly  n e o n a ta l p e r io d .

7 . From the work o f  De Marsh# W indie and 

o th e r  a u th o rs , e a r ly  clam ping o f  the  

u m b il ic a l co rd  a t  b i r t h  ro b s  the in fa n t  

o f  a c o n s id e ra b le  amount o f  b lo o d  and 

th e re b y  red uces the amount o f  i r o n  

s to re d  in  the n e o n a ta l p e r io d .

£5. I t  I s  suggested th a t  a low  I r o n  s to re  

a t b i r t h  combined w ith  e a r ly  clam ping 

o f  th e  u m b il ic a l  co rd  w i l l  p re d isp o se  

most s t r o n g ly  to  anaemia d e v e lo p in g  in  

e a r ly  In fa n c y .
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1.  A method o f  In v e s t ig a t in g  non-haem oglobin 

I ro n  In  l i v e r s  and sp le e n s  i s  d e s c r ib e d .

2 . 4-9 l i v e r s  and 22 sp le e n s  o f  Bantu in fa n ts  

and fo e tu s e s  were a n a lyse d  f o r  I r o n  and 

th e  r e s u l t s  o b ta in e d  p re se n te d .

3 . k  re v ie w  o f  the l i t e r a t u r e  I s  g iv e n .

4 . A d is c u s s io n  on the In c id e n c e  o f  I r o n  in  

norm al a d u l t s ,  in  p regna nt women sna in  

newborn In fa n t s  i s  p re se n te d .
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NUMBER 1.

MARY 3IHLABAKA (B.M.H. No. 1296) Pull terra 

male. Birth weight gibs 6 o e s .  Forceps 

delivery, stillbirth.

Weight of Crucible + liver * 317 drams.
Weight of Crucible «* 175 Grams.
Therefore Weight of Liver « l}i2 Grams.

The liver was cut into slices about

2 rams thick, which were then washed in running 

water for lg hours. After this period they 

appeared to bo quite free of blood, being pale 

greyish in colour. They were then placed in 

an air oven at 6p°C to dry them to constant 

weight. After h hours it was seen that a fair 

amount of haemoglobin had oosed out of the 

liver tissue, which had now collapsed, indicat­

ing that the washing had not removed all the 

blood present in the liver.

Nevertheless, the slices were dried to 

constant weight.

Weight of crucible + dried liver = 193 Grams
Weight of crucible » 175 Grams
Therefore weight of dried liver * 1§ Grams.
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A sm all c h ip  o f  d r ie d  l i v e r  was taken f o r  i ro n  

e s t im a tio n  :

Weight of watchgle.ss + sample » 3.2264 Grams. 
Weight of watchglass » 3.0720 Grams.
Therefore weight of liver

sample * 0.1544 Gram.

T h is  sample was d ig e s te d  and made up to  100 ccs

solution.

4- ccs solution taken for colorimetry,

G * 36 Therefore L =* .444.
Prom graph this » O.GI34 ragm iron

w amount in 4 ccs solution.

Therefore 5

I n  100 ccs solution amount iron a (.0134 x ) ragm
m
m

Therefore in lg Grams dried liver 
amount iron «

m

This result, however, must be 

disregarded, since the dried liver still contained 

a certain amount of haemoglobin. Therefore this 

figure does not represent either the total Iron 

in the liver nor the non-haemoglobln Iron in the

liver, but something between these two figures.
/ NUMBER 2 ...

O .335 mgm Iron 
amount In 0.1544 Gram 
dried liver.

[•535 mgra

39 ragms iron



NUMBER ? .

MaiBy Ngwenga (B.M.H. No. II50) F o i l  term . 

Fem ale. B i r t h  W eight 6 l b s . l  o s . Aped ID  days. 

D ied  o f  b i l a t e r a l  broncho-pneum onia .

Weight of crucible 4 liver * BSD Drama
Weight of crucible * BID Grams
Therefore weight of Liver • JO Drams.

Liver was perfused through umbilical 

and portal veins with water for 16 hours. Organ 

va n yellowish grey In colour after this period 

and all blood appeared to be washed out. Liver 

was then put into an air oven for ?’l hours.

A f t e r  t h is  p e r io d  th e  l i v e r  had been d r ie d  to

constant weight and was still a yellowish-grey,

Indicating the absence o f  haemoglobin.

Weight o f  crucible + dried l i v o r  »  226 drams 
W eight o f  c r u c ib le  «  BIO Grams
Therefore weight of dried liver « 16 Grams

Two small pieces o f  d r ie d  liver were

taken f o r  i r o n  e s t im a tio n .
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A t
Weight o f vatch glsas + sample » 3.279^ Grams. 
Weight o f vatohglasa *» 3»°7GO Grams,
Therefore weight o f sample ** Q.2096 Oram.

Sample d igested  and made up to 100 ccs .

2 oss so lu tio n  taken fo r  oolorlm etry.

G =* 76‘” th erefore L «* , 11&3
From graph th is  a ,0031 ragm Iron

« amount In 2 cos so lu tion .

Therefore In 100 ccs so lution  amount iron »
(.0031 X 100 }
( “ 2“  ) nigra

* 0 ,155 iron

*= amount in 0,2096 Gram d r ie d 'liv e r  

Therefore in 16 Grams dried l iv e r  amount iron *

(•155 X  5 Mgms.
( .2096 }

a 11.S3  ragms Iron

» actu a l iron (or non-haemoglobin
iro n )ln  l i v e r .

/  B. W eight * • •



W eight o f  wafcohglaea + sample -  3*2̂ 1 Grams 
W eight o f  w a to h g la ss  * 3*^7 Grams 
T h e re fo re  w e ig h t o f  sample * 0.171 Gram

Sample d ig e s te d  and made up to  100 oca.

2 ces s o lu t io n  taken f o r  c o lo r im e try  t

G = 79“ th e re fo re  L * . 0996.

From graph t h is  «  0.0026 mgms i r o n

a ©mount in  2 ccs s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n  »

(.0026 x  100 ) nga
\  ?■  )

S I

T h e re fo re  In  16

0.13 aga i ro n

©mount In  0.171 Gram d r ie d  l i v e r  

Grams d r ie d  l i v e r  amount iro n  »

(.13 x 16 )
< T T f l  )

ngms

«  12.2 mgms Iro n

«  A c tu a l i r o n  in  l i v e r  (n o n - 

haem oglobin i r o n ) .

Average between A and B ** 12 mgae i r o n .
rs cs rs me zs  ■stszvz ssrs sa?sr rss.

(F o r  comment on d if fe r e n c e  in  r e s u l t s  between 

A and B see t e x t ) .

/  NUMBER 3 #  t  •  *



NUMBER 3. M artha Masweu. ( B .4 .H . No. 1355).

F u l l  term . Fem ale. S t i l l b i r t h .  B ir t h  W eight 7 lb s

* 331 Grama
a* 201 Grams 
s» 130 Grams,

L iv e r  was p e rfu s e d  f re e  o f  haem oglobin . I t  

w a s  placed in  a  vacuum oven o v e r n ig h t ,  bu t the 

tem perature  d id  not r i s e  above 37° 0« A v e ry  

lu x u r ia n t  fungus grow th  was found c o v e r in g  the 

l i v e r  the f o l lo w in g  d a y , so the  specimen was 
d is c a rd e d .

W eight o f  C r u c ib le  ♦ l i v e r  
W eight o f  C r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

/  NUMBER 4 • • «



N U M B E R  4. S e l i n a  (B.M.H. No. 1393) P r emature 

(3 5 - 3 6  weeks) B i r t h  w e i g h t  4 lbs 1 4  o z s .

W e i g h t  o f  c r u c i b l e  + l i v e r  *  2 7 4 .5  Grams
We i g h t  o f  c r u c i b l e  =* 1 ? 5 * 5  drains
T h e r e f o r e - w e i g h t  of l i v e r  * 99 Grams

T h e  l i v e r  w a s  p e r f u s e d  w i t h  normal s a l i n e

t h r o u g h  u m b i l i c a l  v e i n  and. po r t a l  v e i n  till

it w a s  free o f  h a e m o g l o b i n .  It was then

p l a c e d  in a i r  o v e n  an d  d r i e d  to c o n s t a n t  weight.

W e i g h t  o f  c r u c i b l e  4* d r i e d  l i v e r  * 179*3 Grams 
W e i g h t  of c r u c i b l e  = 1 7 5 * 5  Grams
T h e r e f o r e  w e i g h t  of d r i e d  liver » 3*^ Grams

A  small p i e c e  was r e m o v e d  f r o m  right side of 

d r i e d  l i v e r  (a ) a n d  a n o t h e r  from the left 

side (B).

W e i g h t  of v a t c h g l a e s  + sample 
(right side)

We i g h t  o f  v a t c h g l & s s  
T h e r e f o r e  w e i g h t  of sample

= 13*3544 Grams 
* I B . 7 7 7  G rams 
= 0.5774 Gram

/  T h is • * *



T h i s  w a s  d i g e s t e d  and m a d e  up to 10 0  ccs 

solution.

2 ocs s o l u t i o n  taken for c o l o r i m e t r y  i
/

0  =  k j  t h e r e f o r e  L » 0 . 3 ^ 7

F r o m  g r a p h  this » .0 0 9 7 13 gm iron

» a m o u n t  in 2 ccs solution.

T h e r e f o r e  In 10 0  ccs s o l u t i o n  amount Iron

® (.0097 x 100)
( 2 ) msm

» 0.425 iron
=  a m o u n t  In 0.577^* Ora m  

d r i e d  l i v e r s

T h e r e f o r e  in 3» &  G r a m s  d r i e d  liver a m o u n t  iron

*  ( . ^ 5  x •>„■& )

( .577H )

* 3*26 m g m  iron.

*  n o n - h a e m o g l o b i n  i r o n  in
liver.

/  B • * • *



Weight of w a t c h g l a s s  + sample
(left side) *  Grams

Weight of w a t c h g l a s s  *  3*^7 Grams
T h e r e f o r e  w e i g h t  of s a m p l e  * 0 . 2 7 4  Gram.

T h i s  w a s  d i g e s t e d  a n d  m a d e  up to 100 cos solution. 

2 ccs s o l u t i o n  taken for c o l o r i m e t r y  t 

G  * 55 t h e r e f o r e  L  * ,259&*

F r o m  g r a p h  this » .0069 m g m  Iron

a  a m o u n t  in 2 ccs solution 

T h e r e f o r e  In 10 0 ccs s o l u t i o n  amount iron

■ p 06? * Jaaj

» O .3 4 5  m g m  iron

*  a m o u n t  in 0 . 2 7 4  G r a m  
d r i e d  l i v e r

T h e r e f o r e  in J , 8  G rams d r i e d  l i v e r  a m o u n t  Iron

- <.3>t5 J  m g m s
( .S?4 >

a 4.g mgms iron.
«  n o n - h a e m o g l o b i n  Iron In l i v e r .

T h e r e f o r e  a v e r a g e  f r o m  A  a n d  B « 4 ngm s  Iron.

( f o r  comm e n t  o n  d i f f e r e n c e s  In r e s u l t s  between 

A  a n d  B see text).

/  NUMBER 5



NUMBER 5. M agdellne  (B .M .H . No. 1449) 

F u l l  term . M a le . B i r t h  w e ig h t 6 lb s  & o zs . 

S t i l l b i r t h .

On open ing  abdomen and th o ra x  a 

v e r y  la rg e  d ia p h ra g m a tic  h e rn ia  was found 

in t o  the r ig h t  p le u r a l  c a v i t y .  The h e rn ia  

c o n s is te d  o f  th e  l i v e r  and the e n t ir e  sm all 

g u t .  The specimen was l e f t  In t a c t  and was 

p re se n te d  to  th e  Anatomy Departm ent.

/  NUMBER 6 • • • •



NUMBER 6. Sara (B .M .H . No. 1353) F u l l  term . 

Fem ale. B i r t h  w e ig h t 6 l b s .  Aged 6 d a ys .

W eight o f  c r u c ib le  ♦ l i v e r  ** 256 Grams
W eight o f  c r u c ib le  * 1S6 Grams
T h e re fo re  w e ig h t o f  l i v e r  «  100 Grams.

L iv e r  was p e rfu s e d  w ith  norm al s a lin e  t i l l  f re e

o f  haem oglob in . In  t h is  case i t  re q u ire d  o n ly

te n  l i t r e s  to  a c h ie ve  t h in .  The l i v e r  was then

p la ce d  in  an a i r  oven and d r ie d  to  c o n s ta n t

w e ig h t .

W eight o f  c r u c ib le  + d r ie d
l i v e r  »  195»2 Grams

W eight o f  c r u c ib le  «  16b Grams
T h e re fo re  w e igh t o f  d r ie d

l i v e r  * 9 .2  Grams,

Because o f  th e  r e l a t i v e l y  la rg e  d if fe re n c e s  in

r e s u l t s  o b ta in e d  when d i f f e r e n t  p ie c e s  o f  l i v e r

were taken f o r  i r o n  e s t im a tio n  (su c h  as in

Numbers 2 and K  p re c e d in g ) ,  i t  was dec ided  to

c ru sh  t h is  d r ie d  l i v e r  to  s f in e  powder and mix

i t  th o ro u g h ly  to  ensure an even d is t r ib u t io n  o f

i r o n .

Two samples were taken f o r  i r o n  e s tim a tio n  1

/ A • • * •



A . W eight o f  v a to h g la s s  + sample * 5.̂ 656 Grams 
W eight o f  w a toh g la ss  * 3*^7 Grams
T h e re fo re  w e ig h t o f  sample * 0.3956 Gram.

D ig e s te d  and made up to  100 oce s o lu t io n .  

2 cos s o lu t io n  taken f o r  c o lo r im e try  i

G = 5 k 2  th e re fo re  L  a .2557 
From graph  t h is  a .QO69 mgm i r o n

«  amount in  2 cos s o lu t io n .  

T h e re fo re  in  100 cos s o lu t io n  amount i ro n

-  } *ou69 * 122 ) „!gm
( s i

=» 0.3̂ 5 raE?3 l̂ on
* amount in  0.395& Gram 

l i v e r  powder.

T h e re fo re  in  9*2 Gram d r ie d  l i v e r  amount iro n

* (.*54^ x 9.2 )
( -395^— )

«  6.02 mgms i r o n .

/  B. • * ♦ t



Weight of vatchglasa + sample * 14.1730 Grams
Weight of vatohglaas » 12.777 Grams
Therefore weight of sample * 1.401 Gram.

Sample d ig e s te d  and made up to  100 ccs s o lu t io n .  

1 cc s o lu t io n  taken f o r  c o lo r im e t ry .

G = 35r* th e re fo re  L  »  .450
From graph t h i s  »  .0120 mgm Iro n

»  amount in  1 cc s o lu t io n .  

T h e re fo re  in  100 ccs s o lu t io n  amount i r o n

«  1 .2  mgra i r o n

«  amount in  1.401 Gram dry  
l i v e r  powder.

T h e re fo re  in  $ » 2  Grams d r ie d  l i v e r  amount iro n

- (i.s x 2*2- >
( 1 ,401) mesa

m mgma i r o n .

T h e re fo re  a vera ge  from  (A )  and (3 )  » 7 * 9 5

* non-haem oglobin  i r o n  in  l i v e r .



NUMBER 7. M a rla  Math©. (B .M .H . N0. I 57S) P u l l

te rra . S t i l l b i r t h .  M ale. B i r t h  W eight ^  lb s .  10 o.?.s.

Weight o f  c r u c ib le  ♦ l i v e r  * 361 Gratas 
W eight o f  c r u c ib le  * 213 Grams 
T h e re fo re  w e ig h t o f  l i v e r  * l4 g  Grams.

L iv e r  was p e rfu s e d  w ith  norm al s a lin e  th rough

th e  u m b il ic a l and p o r t a l  v e in s  t i l l  f re e  o f

haem oglob in . I t  was then  heated in  an a i r

oven t i l l  I t  had reached co n sta n t w e ig h t .

W eight o f  c r u c ib le  d r ie d  l i v e r  = 221.5 Grams
W eight o f  c r u c ib le  * 213 Grams
T h e re fo re  w e ig h t o f  d ry  l i v e r  »  S.5 Grama.

The d ry  l i v e r  was crushed to  a f in e  powder and 

m ixed .

Two samples were taken f o r  i r o n  e s t im a tio n .



A j .
\

W eight o f  w a toh g la ss  + sample «  3»777y  Grama

Sample was d ig e s te d  and made up to  100 cos 

s o lu t io n .

2 cos s o lu t io n  taken f o r  c o lo r im e t ry .

Gr »  i+7 th e re fo re  L «  » } 2 B

f r o m  graph  t h i s  »  .OQgg ragta I r o n

T h e re fo re  in  100 cos s o lu t io n  amount i r o n

d r ie d  l i v e r .

T h e re fo re  in  S .5  Grams d r ie d  l i v e r  amount iro n

W eight o f  w a tch g la ss  
T h e re fo re  w e ig h t o f  sample

» 3.07 Grams 
* O .707 Gram.

amount in  2 cos s o lu t io n

( 2  

S3 0.U4 agm ir o n

=t amount in  Q.707 Gram

* ( .OOSS X 100

36 (  •  kk x  &• 5  )

707 ) “ e®8

=6 5.39 mgras i r o n .

ss non-haem oglobin  i r o n  In
l i v e r .

/  B •  *  •



B.

W eight o f  w atchg l& ss + eaaple 
W eight o f  w a tch g la ss  
T h e re fo re  w e ig h t o f  sample

* 3.5054 Grams 
a* 3.U 7 Grams
* 0.4354 Gram.

Sample was d ig e s te d  and made up to  100 cos s o lu t io n .  

2 ccs  s o lu t io n  taken f o r  c o lo r im e t ry .

G as 62 th e re fo re  L a* . 2076*

From graph t h i s  =* .0055 mgm iro n

= amount in  2 cce so lu tio n

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

* (.0055 x  100 )
(

ragm

=S 0,275 ^$3 l r0n

as amount in  0.̂ 354 Gram 
d r ie d  l i v e r .

T h e re fo re  in  g .5 Grama d r ie d  l i v e r  amount iro n

mgm

a= 5.36 mgms i r o n .

»  Non-haem oglobin i r o n .

A verage between A and B * 5*3-5 mgms iro n

a® non-haeraoglobln  
i r o n  in  l i v e r .

/  NUMBER S • • • •



NUMBER 3 . Anna M a b je la  (B .M .H , No. 181*7). F u l l  

te rra . M a le . B i r t h  w e ig h t 8 lb s .  S t i l l b i r t h .

W eight o f  c r u c ib le  ♦ l i v e r  51 335 Grams 
W eight o f  c r u c ib le  * 1J5 Grams 
T h e re fo re  t^e ight o f  l i v e r  «  loG  Grams.

(1 )  A sm all s e c t io n  wa9 c u t from the r ig h t  lo b e  

o f  th e  l i v e r  :

W eight o f  v a tc h g la s a  + l i v e r
specimen ** 13.825 Grams

W eight o f  w a tch g la ss  =* 12.777 Grams
T h e re fo re  w e ig h t o f  l i v e r

specimen = 1.0HS Grams.

T h is  sm all p ie c e  o f  fre sh *  unperfused  l i v e r  was

then  d ig e s te d  and made up to  lo o  ccs s o lu t io n .

2 ccs s o lu t io n  were taken f o r  c o lo r im e t ry ,  

o .  th e re fo re  L  * . 3U9.

From graph t h is  =* .QO93 mgm iro n

a amount in  2 ccs  s o lu t io n .  

T h e re fo re  in  100 cos s o lu t io n  amount iro n

* (.0093 x  .100) rag*

«  0.̂ 65 mgm iro n

* amount in  1.04g> Gram
unp erfused  l i v e r .

T h e re fo re  in  IfeG Grams unperfueed l i v e r  amount Fe

(.465
(

x  l 6o )l.oMgj sagra
70.9 mgms I r o n .
T o ta l  I r o n  in  unperfused  l i v e r .

/ (2 ) • • •



NUMgM^ g» -  c o n tin u e d .

(2 )  L iv e r  was then p e rfu se d  w ith  norm al s a lin e ,

I t  r e q u i r in g  BO l i t r e s  o f  norm al s a lin e  to 

re n d e r I t  "b lo o d -fre e .

P e rfu sed  l i v e r ,  due to  w ater a b s o rp tio n ,h a d

in c re a s e d  In  w e ig h t to 165 Grams.

(C o r re c te d  w e ig h t »  165 x  l 60 * 166 Grams)
( 158.9 )

A small s e c t io n  was removed from the r i g h t  lobe
f o r  i r o n  e s t im a t io n .

W eight o f  w a toh g la ss  * s e c t io n  o f
p e rfu s e d  l i v e r  * 13*95 Grams

Weight o f  w a tc h g la ss  «  12.777 0-rams
T h e re fo re  w e ig h t o f  l i v e r  s e c t io n  * 1.173 drams.

T h is  sm all s e c t io n  o f  p e rfu se d  l i v e r  was d ig e s te d

and made up to  100 cos s o lu t io n .

10 ccs s o lu t io n  taken f o r  c o lo r im e try  :
G * W  th e re fo re  L * . 35̂

From graph  t h i s  »  .0095 I ro n

* amount In  10 ccs s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

a .095 mgm

»  amount In  1.173 Oram 
p e rfu se d  l i v e r .

Therefore in 166 Grams perfused liver amount iron

mga
* 13.H mgm 1ron
« non̂ Ha~eSogio*5 ln Iron In  l i v e r .



NUMBER 6 -  c o n tin u e d .

(3 )  Perfused, l i v e r  was then d r ie d  to  co n sta n t , 

w e ig h t in  an a i r  oven .

W eight o f  c r u c ib le  +  d r ie d  l i v e r  »  167.2 Ur at,is
W eight o f  c r u c ib le  »  175 U r am a
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  =* 12.2 Grams

T h is  was cru sh e d  to  a f in e  powder and m ixed.

Two samples were taken f o r  i r o n  e s tim a tio n  :

A. W eight o f  w atch-glass + sample * 3*3736 Grams
W eight o f  v a tc h g la s s  = 3»°7U Grams
T h e re fo re  w e ig h t o f  sample »  .3036 Gram

D ig e s te d  and made up to  100 cos s o lu t io n

2 ccs s o lu t io n  taken f o r  c o lo r im e try  i 

G => 72 ’ th e re fo re  L  = .1412.

From graph  t h is  * .0037 mgsa iro n

»  amount in  2 ccs s o lu t io n .

T h e re fo re  In  100 cos s o lu t io n  amount i ro n

-  ( - 0°37 *

a» 0 .1 6 5  mg®

«  amount in  0.3036 Gram 
d ry  l i v e r .

T h e re fo re  in  12.2  Grams d r ie d  l i v e r  amount iro n

3£

tat

(.1 6 5  * 1 2 .2 )
( . 355T )  m^ s

7.104 rtgms i r o n .

/  B. • • «



B . W eight o f  w a tch g la ss  + sample * 3*606^ Grams 
W eight o f  v a tc h g la s s  * 3*°7 Grams
T h e re fo re  w e igh t o f  sample * 0. 536̂  Oram.

D ig e s te d  and made up to  100 ccs s o lu t io n ,

2 ocs s o lu t io n  taken f o r  c o lo r im e t ry ,
2

0 »  58 th e re fo re  L ** . 2328.

From graph  t h is  «  ,0062 ragm iro n

«  amount in  2 ccs s o lu t io n  

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

* ( .0062 x  100) mgm
(

a 0.31 ragm iro n

ttr

T h e re fo re  in  12.2

amount in  0. 536̂  Gram 
d ry  l i v e r .

Grams d r ie d  l i v e r  amount iro n

S3 ( .31 X 12.2 )
.53$r~) ragros

* 7 .0 3 mgmfi iron.
T h e re fo re  a vera ge  from (A ) and (S ) * 7.077 mgma -ES

-  non-haemoglobin iron in liver.
(Th e  fa c t  th a t  the  r e s u l t s  o f  (2 ) and ( 3) do not 
co rre sp o n d  tends to  in d ic a t e  an uneven d i s t r i b u t ­
io n  o f  i r o n  in  the  l i v e r .  The v e ry  la rg e  d if fe r e n c e  
between the  r e s u l t s  o f  ( 1 ) and { } )  can h a rd ly  be 
accounted  f o r  by haem oglobin i ro n  a lo n e , so t h is  
r a t h e r  in d ic a t e s  th a t  i r o n  i s  b e in g  lo s t ,p r o b a b ly ,  
w ith  th e  p e r f u s io n . )

/ NUMBER 9 • • •



NUMBER 9 . E d it h  T s h a b a la la . (B .M «H * N o .1264) 

S t i l l b i r t h *  P u l l  term . Fem ale. B i r t h  h e ig h t 

7 lb s .  9 o z s .

W eight of c r u c ib le  + l i v e r  =* Hit) ,5 Grams
W eight o f  c r u c ib le  = 219 Grams
T h e re fo re  w e ig h t of l i v e r  «  I9 I.5  Grams.

L iv e r  p e rfu se d  w ith  norm al s a l in e ,  i t  r e q u ir in g

40 l i t r e s  to  re n d e r th e  o rgan  b lo o d  f r e e .  The

p e rfu se d  l i v e r  then weighed 135 Grams.

(1 )  Two p ie c e s  were taken from  the p e rfu se d  l i v e r

f o r  i r o n  e s t im a t io n , one p ie c e  from th e  r ig h t  lo b e

and th e  o th e r  from  the  l e f t  lo b e .

Ai SPECIMEN TAKEN PROM RIGHT bJBg.
W eight o f  w a tch g la e s  + l i v e r

specimen = 15*2234 Grams
W eight o f  w a to h g la ss  »  12.777G Grams
T h e re fo re  w e ig h t o f  l i v e r

specimen »  2.4464 Grams

T h is  was d ig e s te d  and made up to  100 ccs 

s o lu t io n .

2.5 ccs s o lu t io n  taken f o r  c o lo r im e t ry .

G »  49. th e re fo re  L  * . 3I 0
From graph t h i s  »  ,0023 mgra iro n

*» amount in  2.5 00s s o lu t io n  

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

* (.0023 x 122 )
( 2T 5 } mgm

= O.332 mgm iro n
* amount in  2.4464 Grams

p e rfu s e d  l i v e r
/  T h e re fo re  . .



T h e re fo re  In  135 Grams p e rfu se d  l i v e r ,  amount

i r o n  «  (.3 3 2  x  135) mgras i ro n
( 2.4‘ToU }

=* 1 ^.3  mgms i ron

3 non-haem oglobin  i r o n  In  l i v e r .

B. SPECIMEN TAKEN FROM LEFT LOBS.

W eight o f  w atehg laes l i v e r  specimen * 4.67 G rs . 
W eight o f  w a tch g la ss  * 3»°7 G rs .
T h e re fo re  w e ig h t o f  l i v e r  specimen a 1 .6  Gram.

T h is  was d ig e s te d  and made up to  100 ccs s o lu t io n .

2.5 ccs s o lu t io n  taken f o r  c o lo r im e t ry :
1

G as 4S th e re fo re  L  * .317
From gra ph  t h is  «  .0085 i r o n

* amount in  2.5 cos s o lu t io n  

th e re fo re  in  100 cos s o lu t io n  amount I ro n

«  ( .0 0 6 5  x  100 ) agm
( 2T5 ) ’

* 0.34 mgra i r o n

3= amount in  1 .6 Gram perfused
l i v e r .

T h e re fo re  in  135 Grams, p e rfu se d  l i v e r  amount i r o n

( .34
B

) mgms
( ' T7E )
26.75 mgms i r o n

n on -haem orlob ln  i r o n  in  l i v e r .



(2 )  The rem ainder o f  the l i v e r  mass d r ie d

to  c o n s ta n t w e ig h t in  a i r  oven .

W eight o f  c r u c ib le  ♦ d r ie d  l i v e r  »  2J0 Grams 
W eight o f  c r u c ib le  * 219 Grams
T h e re fo re  w e igh t o f  d r ie d  l i v e r  * 11 Grams
C o rre c te d  w e ig h t o f  l i v e r  = ( 11 x  135 ) Grams

T h is  was crushed to  a f in e  powder and m ixed. 

Two samples were taken f o r  i r o n  e s tim a tio n  s »

W eight o f  w a tch g la ss  + sample ® 13. 3̂ 3 Grams

T h is  was d ig e s te d  and made up to  100 co s .

1 cc s o lu t io n  taken f o r  c o lo r im e try  :

G «  k j?  th e re fo re  L = .359

From gra ph  t h is  »  ,0096 ragm iro n

»  amount in  1 cc s o lu t io n .

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

a O .96 agm iro n

* amount In  0.566 Gram 
d ry  l i v e r .

( 130.9536)
a» 11.33 Grams

(0 )

W eight o f w a tch g la ss  
T h e re fo re  w e igh t o f  sample

Grams
Gram.

/  T h e re fo re



T h e re fo re  in  11*33 Grans d r ie d  l i v e r  amount Fe

= ( *°6 x  11.33 )
( . )

a 19. P- mgma Iro n

sigma

® non haetaoglobln I r o n  In  l i v e r .

i £ i
W eight o f  w a t e r le s s  + sample = 3»5^5 Grams
W eight o f  w a tch g la ss  =* 3«°7 Grams
T h e re fo re  w e ig h t o f  sample * G .515 Gram.

Sample d ig e s te d  and made up to  100 co s .

1 cc s o lu t io n  taken f o r  o o lo r lra e t ry .

G a 47 therefore L « , } 2 8

From graph t h is  * .00S3 mgm iron

* amount in  1 co s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

«  .S3 mgm I r o n

* amount In  O .515 Gram
d ry  l i v e r .

T h e re fo re  in  11.33 Grama d r ie d  l i v e r  am ount*iron

* ( M  x  11^ )

< .515 >
® 19.3  mgma Iro n

® non-haem oglobin  i r o n  in  l i v e r .

Average between (C )  and (D ) * 19.25 mgms I r o n .
«  non-haem oglobin 

I r o n  In  i l v e r .

/  (The



(The  d if f e r e n c e  in  th e  r e s u lt s  o b ta in e d  

from (A )  and (B ) in  (1 )  above in d ic a te  

a ga in  an uneven d is t r ib u t io n  o f  i r o n  in  

th e  l i v e r .  As w ith  l i v e r  No. th e re  

appears to  be a g r e a te r  q u a n t ity  o f  i r o n  in  

the p o r t io n  taken from  the l e f t  lo b e  o f  the 

l i v e r  as compared to  th a t  from the  r ig h t  

lo b e  o f  th e  l i v e r .  )

/  NUMBER 10 • • •



MUMPER 10, A g n e s  Zv&ne. (B .M .H . No. 1S99)

F u l l  te rm . M ale. S t i l l b i r t h .  B i r t h  Weight & lb s .

Volume o f  l i v e r  =* 120 ccs
W eight o f  c r u c ib le  + l i v e r  = 32& Orams
W eight o f  c r u c ib le  =* 201.5 G rs .
T h e re fo re  w e ig h t o f  l i v e r  «  136.5 G rs ,

U )  A e m ail p ie c e  was removed from th e  r ig h t

lo b e  o f  th e  unp erfused  l i v e r  i

W eight o f  w s to h g la ss  + l i v e r  s e c t io n  «  14.106 O ra . 
W eight o f  w a tch g la ss  »  12.777 G rs .
T h e re fo re  w e ig h t o f  l i v e r  s e c t io n  »  I .329 G rs .

T h is  s e c t io n  van d ig e s te d  and made up to  100 ccs

s o lu t io n .  2 ccs s o lu t io n  taken f o r  c o lo r im e t ry .

G =s 42* th e re fo re  L ** *37^

From graph  t h is  »  .0099 agm ir o n

«  amount in  2 ccs s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount i r o n

- [ -°°99 * 1§2> men
* 0.4-95 ragm i r o n
* amount in  I .329 Oram unperfused

l i v e r .

T h e re fo re  in  136.5 Grams unperfused  l i v e r  amount Fe

»  51 agme ir o n

Mgms

= T o ta l  I r o n  in  l i v e r .



HUMBER 10 -  c o n tin u e d .

(2 )  L iv e r  was p e rfu s e d  w ith  norm al s a lin e  t i l l  

i t  was f re e  o f  haem oglobin . I t  th e n  weighed 

£$7.5 Grams. C o rre c te d  w e ig h t * (27*5 x  13&»5 )
i 135.171 !

«  gg Grams.

A sm all s e c t io n  (A ) was removed from  th e  r ig h t  

lo b e  o f  th e  p e rfu se d  l i v e r ,  and a n o th e r s e c tio n  

(B )  from th e  l e f t  lo b e  :

1AL
W eight o f  w a toh g la ss  + specim en »  13.7&9 Grams
W eight o f  w a teh g la ss  *  1 2 .7 7 7  Grams
T h e re fo re  w e ig h t o f  specim en a .992 Gram

D ig e ste d  and made' up to  100 ccs s o lu t io n .

5 o cs  s o lu t io n  taken f o r  c o lo r im e t r y .

G a 72  ̂ t h e r e fo r e  L * .1382

From gra ph  t h is  * .0036 mgm Iro n

*  amount in  5 c c s  s o lu t io n  

T h e re fo re  in  100 c c s  s o lu t io n  amount ir o n

»  < .° o #  * w o )  mgal

*  .072  mgra ir o n

*  amount in  .992 Gram
p e rfu se d  l i v e r .

/  T h e re fo re  .



T h e re fo re  In  gg Grains p e rfu se d  l i v e r  amount

i r o n  -  ( .072 x  £3 )( .ggs-j “S08
* jLd l mgms iro n
* non-haem oglobin  I r o n  in  l i v e r .

(13)

W eight o f  w a tch g la ss  + specimen »  3«̂ 9 Grams
W eight o f  w a tch g la ss  = 5«Q7 Grams
T h e re fo re  w e igh t o f  specimen »  Q .S2 Gram

D ig e ste d  and made up to  100 ccs s o lu t io n .

5 ccs s o lu t io n  taken f o r  c o lo r im e t ry .

G -  75 th e re fo re  L = .12^9
From graph  t h is  »  .QO33 mgm ir o n

*» amount in  5 ccs s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

* (.0033 X 100 ) rngm
( .5  )

* .066 agio i ro n

•** amount in  G.$2 Gram o f  
p e rfu se d  l i v e r .

T h e re fo re  in  SS Grams p e rfu se d  l i v e r  amount

o f  i r o n  * ( .066 x  gg ) Mgras
( 7 % 2 )

* 7.0g mgtaa iron
a non-haem oglobin  i ro n  in  

___ _ l i v e r .  ______ _



(3 ) L i v e r  w a s  then d r i e d  to c o n s t a n t  wei g h t  in 
a i r  oven.

W e i g h t  of c r u c i b l e  +  d r i e d  l iver » 2 0 9 .5 G rams
W e i g h t  o f  c r u c i b l e  * 2 0 1 .5  Grams
T h e r e f o r e  w e i g h t  cf d r i e d  liver =* & G rams
C o r r e c t e d  w e i g h t  *  (8 x  B S  } „ _____ „ , , , __

( ■gSTI&S) Crrasns 35 S*1 5 ('r s *
Th e  d r i e d  l i v e r  was c r u s h e d  to a fine powder an d  

mixed. 2 s a m p l e s  w e r e  taken for i ron estimation. 

(C).
W e i g h t  o f  w a t c h g l a s a  + sample * 13*157 G rams
We i g h t  o f  w a t c h g l a s s  » 12.77° Grams
T h e r e f o r e  w e i g h t  of s a m p l e  ** O . j & J  G ram

S a m p l e  d i g e s t e d  arid m a d e  up to 100 ccs .

2 ccs s o l u t i o n  taken f o r  colorimetry.

G  a 5^ t h e r e f o r e  L  * .2 6 7 6 *

F r o m  g r a p h  thi s  ** .00715 m g m  iron *  am o u n t  in
2  ccs solution

T h e r e f o r e  in 100 ccs a o T u t i o n  a m o u n t  iron
* ( .0 0 7 1 5  x 1 0 0 ) mg m  

( “ )
- ° - 3 5 7 5  a g m  iron
* a m o u n t  in 0 .3 ^ 7 G ram dry liver.

T h e r e f o r e  in $ . 1 5  G r a m  dry l iver a m o u n t  iron
* ( . 3575 x g . l S  ) ragms iron

( * 3 S 7  )
“  7.52 tagms iron

* n o n - h a e m o g l o b i n  iron in l i v e r



l? o

m
W eight o f  w a tch g la ss  + sample ** 3*33^ Orams
W eight o f  w a tch g la ss  * J , O J Q  Grams
T h e re fo re  w e ig h t o f  sample =* Q .2 b^ Gram

Sample d ig e s te d  and made up to  100 ccs

2 ccs  s o lu t io n  taken f o r  c o lo r im e try  :
■a

G a 6y  th e re fo re  L  * .12121

From gra ph  t h is  »  ,004S raga iro n

=» amount in  2 ccs s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

= ( ,004-E x 100 ) mgra
( ~  )

«  mgm iro n

** amount In  0. 26̂  Gram d ry  
l i v e r .

T h e re fo re  in  g .15 Grama d r ie d  l i v e r  amount i r o n

”  ( * J j p j  “ K"18
=* 7.H- mgms I r o n .

»  non-haem oglobin  i ro n  in  
l i v e r .

T h e re fo re  average  between (C )  and (D ) «* ragms
___ i r o n .

/  (The • a •



3TJM31TR . 10 -  continued*
A

(The difference in results between (A) end 
(B) in (2) above indicate again an uneven

i

distribution of iron in the liver, with again, 
a  slight preponderance in the left lobe. The 
very great difference between the results of 
(1 ) and (3 ) can hardly be accounted for by 
haemoglobin iron alone, and it tends to 
Indicate that iron must be lost, probably 
during perfusion.)

/ SUM BUR 11 • • •



NUMBER 11. Kate Kubeka (B .M .H . N o .3036) F u l l  

te rm . M a le . B i r t h  w e ig h t pounds, s t i l l b i r t h .

( 1 ) .  Two em ail p ie c e s  were removed from the 
unperfueed l i v e r ,  the one (A )  from  the 
r i g h t  lo b e , the o th e r  (B )  from th e  
l e f t  lo b e .

m
W eight o f  w a toh g la ss  specimen * 13.566 Groms
W eight o f  w a tch g la so  a 13.777 Grams
T h e re fo re  w e ig h t o f  l i v e r

specimen from  r ig h t  lo b e  a .7&9 Gram

T h is  was d ig e s te d  and made up to  100 ccs s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e try  i
3

G «  54 th e re fo re  L  a .3616

From gra p h  t h is  = .007 agm iro n
a amount in  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

a ( .007 x 100) mgra
( T * )

a 0.35 agm iro n

a amount in  .7^9 Gram l i v e r

T h e re fo re  in  155*5 Grams unperfueed l i v e r  amount

o f  i r o n  * < .35 x  I 2 j . |  ) mgms

a 6g .9 mga iro n  

a T o t a l  i r o n  in  l i v e r .



(B).

W eight o f  w atohg lase  «f specimen a* 4.04-6 Grams 
W eight o f  w atchg l& ss * 3*^7 Grams
T h e re fo re  w e ig h t o f  specimen

from l e f t  lo b e  »  0.976 Gram

T h is  was d ig e s te d  and made up to  100 ccs s o lu t io n

2 ccs s o lu t io n  taken f o r  c o lo r im e try  i

Or =s 44* th e re fo re  L  * .354
From gra ph  t h is  * .0095 mgrn i r o n

= amount in  2 ccs s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

= ( .0095 x  100 )
( 2 )

«  0 .475 wgn* iro n

** amount in  0.976 Gram l i v e r

T h e re fo re  in  155*5 Grams unperfused  l i v e r  amount

o f  i r o n  * ( .475 x  155.-5) mgM 
t .976 )

»  75*6 mgms iro n

a# T o t a l  i r o n  in  l i v e r .

/ (2 ) «  f t



(2) The l i v e r  was p e r fu se d  w ith  norm al s a lin e  
t i l l  f r e e  o f  haem og lob in . T h is  r e q u ire d  
4o l i t r e s  o f  norm al s a l in e .  W eight o f  
p e r fu se d  l i v e r  »  123*5 Grams. Two sm all
s e c t io n s  were rem oved from th e p e r fu se d  
l i v e r ,  one s e c t io n  (C ) from th e r ig h t  l o b e ,  
and th e  o th e r  ( D) from  th e l e f t  l o b e .

C o rre c te d  w eigh t o f  p e r fu s e d  l i v e r  *  ( 12 3 .5  x 15 5 . 5 )
( T53TT)

»  1 2 4 .9  Grams.
(03
W eight o f  w a tch g la ss  + specim en a* 13.509  Grams 
W eight o f  w a tch g la ss  »  1 2 .7 7 7  Grams
T h e re fo re  w eigh t o f  l i v e r

specim en from  r ig h t  lo b e  *  Q.732  Gram

Specim en d ig e s te d  and made up t o  10Q co s  s o lu t io n

10 c c e  s o lu t io n  token  f o r  c o lo r im e tr y  :

5  »  66 t h e r e fo r e  L *  .12 05

From graph  t h is  «  .00*1-7 mgm ir o n
«  amount In  10 c c s  s o lu t io n

T h e re fo re  in  100 o c s  s o lu t io n  amount ir o n

*s .0 4 7  mgm
»  amount in  0 .7 3 2  Gram 

p e r fu se d  l i v e r .

T h e re fo re  in  1 2 4 .9  Grams p e r fu se d  l i v e r  amount

o f  i r o n  »  ( .0 4 7  x 1 2 4 .9 ) mgms
( 7 f j 2  )

*  §  mzw8 ir o n

«  n on -h aem oglob in  ir o n  in  l i v e r



H U
W eight o f  w a tch g la ss  + specimen »  5*^79 Grams 
W eight o f  w a tch g la ss  »  } .0 7  Grams
T h e re fo re  w e ig h t o f  l i v e r

specim en from  l e f t  lo b e  * 0.4-39 Grams

Specimen d ig e s te d  and made up to  100 cos s o lu t io n .

10 ccs  s o lu t io n  taken f o r  c o lo r im e try  :

G «  77 th e re fo re  L «  .1135

from  gra ph  t h is  * .003 ragra i ro n

* amount in  10c c s  s o lu t io n  

T h e re fo re  In  100 ccs  s o lu t io n  amount i r o n

» .0 3  ragm

a amount in  .409 Gram 
p e rfu se d  l i v e r .

T h e re fo re  In  124.9 Grams p e rfu se d  l i v e r  th e  amount

o f  i r o n  * ( . 0*? x 124.9 )

( .409 > »©*

* ^Al6jHgms_iron
* non-haem oglobin  i r o n  in  l i v e r .

i l l  The p e rfu s e d  l i v e r  was now d r ie d  to  con sta n t 

w e ig h t in  an a i r  oven .

W eight o f  c r u c ib le  + d r ie d  l i v e r  
W eight o f  c ru c it fe  
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  
C o rre c te d  w e ig h t »  (15 x  124.9 )

< 123. 759)
T h is  d r ie d  l i v e r  was cru shed  to  a

«  201 Grams 
«  1S6 Grams 
»  15 Grams
«* 15-lGram s

f in e  powder and

m ixed. Two samples were taken f o r  i r o n  e s tim a tio n  :

/  (E ) • • • •



1?6.

U )

W eight o f  w atohg laas «* sample * 13«5^1 Oraras 
W eight o f  v a tc h g la s s  «  12,770 Grams
T h e re fo re  w e ig h t o f sample =* 0.771 Grams

Sample d ig e s te d  and made up to  1CK) ccs

1 co s o lu t io n  taken f o r  o o lo r lm e t ry :

0 «* 67 th e re fo re  L  * .1739
From graph t h is  * .00^6 mgm iro n

* amount In  1 co s o lu t io n

T h e re fo re  in  100 cos s o lu t io n  amount i ro n

** • li-6 mga

= amount in  *771  Gram dry l i v e r  

T h e re fo re  in  1 5 .1  Grams d r ie d  l i v e r  amount ir o n

= \ M x  7 7 ^ 1 mgmfl

=» 9 .0 1  mgma ir o n

a non-haem oglobin  i r o n  
in  l i v e r . ___________



NUMBER 11 -  c o n tin u e d .

In

W eight o f  w e to h g le ss  ♦ sample »  3 » l}17^ 
W eight o f  w a tch g la ss  =* 3»°7
T h e re fo re  w e ig h t o f  sample -  O .3^7^

Sample d ig e s te d  and made up to  100 cc®.

2 cos s o lu t io n  taken f o r  c o lo r im e try  :

0 »  69 th e re fo re  L  «  .1612
From gra ph  t h is  * .00^2 mgm iro n

s# amount in  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

«  ( . 00̂ 2 x  lo o  ) mgm
( 2 )

«  .21 mgn iro n

«  amount In  0 .3^7^ Gram 
d ry  l i v e r

T h e re fo re  in  15.1 Grams d r ie d  l i v e r  amount i r o n

a ( .21 X  15.1 )
( • 3474 ) mgjns

»  9. I 2 mgas i ro n

~  non -haem oglobin  i r o n  in  
___ l i v e r ,  __

Grams
Grams
Gram

(Th e  d if f e r e n c e  In  r e s u l t s  between (A ) and (B ) in  
( 1) ,  and between (G ) and (D ) in  ( 2 ) ,  aga in  in d ic ­
a te  an uneven d i s t r ib u t io n  o f  i r o n  in  the l i v e r .
The l e f t  lo b e  aga in  c o n ta in s  more i r o n  than the  
r ig h t  lo b e . The la r g e  d if fe r e n c e  in  the r e s u l t s  
o f  ( 1) and ( 3 } can h a rd ly  be accounted f o r  by 
haem oglobin i r o n  a lo n e , and thus in d ic a te s  th a t  
come i r o n  must be l o s t ,  p ro b a b ly  d u rin g  p e r f u s io n .)

/  NUMBER 12 t  • «



NUMBER 12. C e c i l ia  (B .M .H . No. 3013) P u l l  

te rm . B i r t h  W eight 6 lb s .  Agei 1 d a y . Died 

o f  c o n g e n ita l h e a rt  d is e a s e .

Volume o f  l i v e r  * lo o  ces
W eight o f  c r u c ib le  + l i v e r  * 323 Crams
W eight o f  c r u c ib le  * 213.5 Crams
T h e re fo re  w e ig h t o f  l i v e r  »  109.5 Grams

ILL Two em ail p ie c e s  were removed from the

unp erfused  l i v e r ,  the  one p ie c e  (A )  from  the

r i g h t  lo b e ,  th e  o th e r  p ie c e  (R ) from  the l e f t

lo b e .

( A ) .

W eight o f  w & tchglass ♦ specimen =* I 3.H0I  Grams
W eight o f  w a tch g la ss  «  12.777 Grams
T h e re fo re  w e ig h t o f  specimen

from r ig h t  lo b s  o f  l i v e r  * 0.624 Gram

Specimen d ig e s te d  and made up to  100 ccs

2 ccs s o lu t io n  taJcen f o r  c o lo r im e try

G » 75 therefore L * .1249
Prom gra ph  t h is  «  .0033 ragm ir o n

* amount in  2 ccs s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

86 < *0033 * loo )
* O . I 65 ragm ir o n

«  amount in  0.624 gram l i v e r  

T h e re fo re  in  109*5 Grams l i v e r  amount i ro n

* J -165 x
* 29 mgaa I r o n  a T o t a l  i r o n  in  whole l i v e r .

/  ( b ) . . . .



B_j_

W eight o f  v a to h g la s s  + specimen «  3. 56I  Orams 
W eight o f  v a tc h g la s s  = 3.07 G-rams
T h e re fo re  w e ig h t o f  specimen

from  l e f t  lo b e  o f  l i v e r  * Q .H 9I  G-ram.

Specimen d ig e s te d  and made up to  100 c c s .

2 ccs s o lu t io n  taken f o r  c o lo r im e try  ;

0 * 74 th e re fo re  L  * .1308

From gra ph  t h is  * . 003U mgra i ro n

* amount in  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

«  (.0034 x  100) mgm
( 2 )

* .17 mgm iro n

»  amount in  0.̂ 91 Oram l i v e r .  

T h e re fo re  in  10 9 .5  G-rame l i v e r  amount iro n

( .17
(

x  109 .5 )
7691 ) mgms

I Z t i .  mans iro n

T o ta l  i r o n  in  whole l i v e r .

( 2 )  L iv e r  was p e rfu se d  w ith  norm al s a lin e  t i l l  

i t  was f re e  o f  haem oglobin.

W eight o f  p e rfu se d  l i v e r  «  92.5 Orams

C o rre c te d  w e igh t * (9 2 .5  x 109.5 ?
( 108.3£5 ~)

*» 93.^- Prams

/  Two . . . .



Two sm ell p ie c e s  were taken from  the perfu se d  

l i v e r ,  th e  one p ie c e  (G ) from the r ig h t  lo b e , 

and the  o th e r  (D ) from the l e f t  lo b e .

( C ) .

W eight o f  w atohg lasa  ♦ specimen * 1 3 .11^3 Grams 
W eight o f  v a tc h g le s s  =* 12.777 Grams
T h e re fo re  w e ig h t o f  specimen 

from r ig h t  lo b e  o f  p e rfu se d
l i v e r  * 0.666 Gram

D ig e ste d  and made up to  100 ccs s o lu t io n .

10 ccs  s o lu t io n  taken f o r  c o lo r im e try  : 

G * 59 th e re fo re  L = . 2 2 J 6

From graph  t h is  »  . 0059 mgm Iro n

* amount In  10 ccs s o lu t io n .

T h e re fo re  in  100 oca s o lu t io n  amount Iro n

« ( .0059 x  100 ) * _ • )

=* .059 ragm iro n

* amount in  .666 Gram 
p e rfu se d  l i v e r

T h e re fo re  in  93*^ Grams p e rfu se d  l i v e r  amount

ir o n ( .059  x .9 3 4 .) mgra

* $ , 2 7  mgma iro n

a* non-haem oglobln  iro n  in  
l i v e r .  ___ ____ _



m

M

W eight o f  v a te h g la s s  + specimen »  3.581 Grams 
W eight o f  w a tch g la e s  * 3*°7 Grams
T h e re fo re  w e ig h t o f  specimen from

l e f t  lo b e  o f  p e rfu se d  l i v e r  a 0. 5I I  Gram

D ig e ste d  and made up to  100 ccs s o lu t io n .

10 ccs s o lu t io n  taken f o r  c o lo r im e try  j

G «  5& th e re fo re  L * .2366
From gra ph  t h is  a .0063 mgm ir o n

a amount in  10 cos s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

«  .063 mgm

= amount in  .511 Gram 
p e rfu se d  l i v e r

T h e re fo re  in  93*^ Grams p e rfu se d  l i v e r  amount o f

i n  P e rfu se d  l i v e r  was now d r ie d  to  consta n t 

w e ig h t in  an a i r  oven.

W eight o f  d r ie d  l i v e r  =* 10 Grams

ir o n

»  11.5 rogms iro n

* non-haem oglobin  i r o n  in  l i v e r

C o rre c te d  w e igh t

«  10.1 Grams.

/  The



The d r ie d  l i v e r  was crushed  to  a f in e  powder and 

m ixed . Two samples were taken f o r  i r o n  e s tim a tio n .

t 12)»

W eight o f  w a to h g lsss  + sample »  13*551 Grams 
W eight o f  w a tch g la ss  a 12.77 Grams
T h e re fo re  w e ig h t o f  sample * 0.7&3L Gram

D ig e ste d  and made up to  100 ccs s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e try  :

G «  29^ th e re fo re  L ® .527
From graph  t h is  = .014 ragm ir o n

* amount in  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

( .014 x
(

100 ) 
2 )

mgra

=* 0.7 mgm ir o n

= amount in  0.7S1 Gram 
d ry  l i v e r

T h e re fo re  in  10.1 Grams d r ie d  l i v e r  amount iro n

(( - 7
10.1 ) m,™
7731) “S*

9.05 mgra iro n

non-haem oglobln  i ro n  In  
l i v e r .

/ ( F )



i l l

W eight o f  v a tc h g la e s  «► sample 
W eight o f  w a tch g la ss  
T h e re fo re  w e ig h t o f  sample

3*421 Orams 
3.07 Grams 
O .35I  Oram

D ig e ste d  and made up to  100 cos s o lu t io n  

4 ccs s o lu t io n  taken f o r  c o lo r im e try  : 

a  * 34 th e re fo re  L  * .469

From graph t h is  * .0125 mgm iro n

»  amount in  4 acs s o lu t io n  

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

» ( .0125 X iOU )

*» 0.3125 raK® iron
»  amount in  0,351 Oram 

d r ie d  l i v e r .

T h e re fo re  in  10,1 G-rams d r ie d  l i v e r  amount iro n

-  ( 0 1 2 5  * J W L p ,< 051 )
* S.99 mgms iron
«  non»haem oglobin i ro n  in  

l i v e r .



(The  d if f e r e n c e  in  r e s u l t s  between (A )  end 

(B )  in  (1 )  a g a in  in d ic a t e  an uneven d i s t r i b ­

u t io n  o f  i r o n ,  w ith  a preponderance o f  i r o n  

in  the l e f t  lo b e  o f  the l i v e r .  There  i s  a 

d if fe r e n c e  o f  31$ between the  r e s u l t s  o f  

(A )  and (B )  and t h i s  shows the degree o f 

e r r o r  one may have i f  the  t o t a l  I r o n  o f  the 

l i v e r  i s  e stim a te d  from ju s t  a sm all s e c t io n  

taken from  the mass o f  the l i v e r .

In  (2 )  th e re  is  a g a in  a la rg e  d if fe re n c e  

between th e  r e s u l t s  o f  (C )  and ( D ) w ith  the 

ueu&l preponderance o f  i r o n  in  the l e f t  lo b e  

o f  the  l i v e r . )

/  NUMBER 13 • • •



NUMBER 13 -» M argaret (B .M .H . No. 20 5M .  F u l l  

te rra . Fem ale. S t i l l b i r t h .  B i r t h  W eight 6 l b s . 2 o ? . e .

Volume o f  l i v e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

= 96 cos
«  2£>2 Grams 
- 175.5 Grams 
a 1 0 b . 5 Grams

i n *  Two sm e ll p ie c e s  were taken from the l i v e r ,  
one p ie c e  ( a ) from the  r ig h t  lo b e , and the o th e r 
(B )  from th e  l e f t  lo b e .

i £ I -
W eight o f  w a tch g la ss  + specimen * lH .9 Grams 
V/eight o f  w a tc h g la ss  = 12.777 Grams
T h e re fo re  w e ig h t o f  specimen »  2.123 Grams

Specimen d ig e s te d  and made up to  lO O ccs .

1 cc s o lu t io n  taken f o r  c o lo r im e t ry :

G = 41* th e re fo re  L  * . 3E 5

From graph t h is  * O .O IO 3 mgm iro n
• amount in  1 cc s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount i r o n
** I .03 mgm
* a m o u n t  in 2 . 1 2 3  Gra m  l i v e r

T h e r e f o r e  i n  1 0 6 .5  G r a m s  l i v e r  a m o u n t  iron
-  ( 1 .03 x  106.5)  ____

l s a s f )  mRms

* 51 mgme iro n

0 T o ta l  i ro n  in  whole l i v e r .

/  (B )



m
W eight o f  w a tch g la ss  + specimen »  4 .34 Grams
W eight o f  w a tch g la ss  = 3»°7 Grams
T h e re fo re  w e ig h t o f  specimen * 1.27 Gram

Specimen d ig e s te d  and made up to  100 co s .

1 cc s o lu t io n  taken f o r  c o lo r im e try  s

G * 46 th e re fo re  L * • 337

Prom g ra p h  t h i s  «  .009 mgm iro n

* amount in  1 co s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n  * 0.9 agm

* amount in  1 .27 Gram l i v e r .

T h e r e f o r e . in  106.5 Grams l i v e r  amount iro n

* ( .9 x 106.6 ) .....-
( m r £ r  ) a ® * s

* 3&uS—amiUsaa
as T o t a l  i r o n  in  whole l i v e r .

l a L .  L iv e r  was p e rfu se d  w ith  normal s a lin e  t i l l  

i t  was f re e  o f  haem oglobin . I t  then 

w eighed 109 Grams.

C o rre c te d  w e ig h t *# ( 109 x 106,5 )
( 103.107 )

* 1 1 2 .2  Gram s.

Two sm all s e c t io n s  were taken from the p e rfu se d  l i v e r ,  

one (C )  from  th e  r ig h t  lobe* and the o th e r  (D ) from 

th e  l e f t  lo b e .
/ (0 ) • • • •



1H?.

121
W eight o f  w a tch g la ss  + specimen * 1*1.108 Grams
W eight o f  w a toh g la ss  »  12.777 Grams
T h e re fo re  w e ig h t o f  specimen from

r ig h t  lo b e  »  1.331 Gram

Specimen was d ig e s te d  and made up to  100 cce

s o lu t io n .  10 cce s o lu t io n  taken f o r  c o lo r im e try  ;

G * 32 th e re fo re  L »  .̂ 90
Prom graph  t h is  * 0. 013 mg® I r o n

w amount in  10 ccs  s o lu t io n

T h e re fo re  In  100 cos s o lu t io n  amount i r o n

a . 1 3  m g m

** amount in  1.331 Gram 
p e rfu se d  l i v e r .

T h e re fo re  In  112.2 Grams p e rfu se d  l i v e r  the

amount i r o n  * ( .13 x  112,2 } mgraB
( 1.331 )

* IO .95 mgras Iro n

«  non-haem oglobln  i r o n  in
1 3 2 5 7

/  CD)



l U L

W eight o f  w a tc h g la ss  ♦ specimen * 4 .27 Sraias 
W eight o f  w a tch g la ss  »  3 »° t Grams
T h e re fo re  w e ig h t o f  specimen

from  l e f t  lo b e  * 1 .2  Gram.

Specimen was d ig e s te d  and made up to  100 ccs

s o lu t io n .  10 ccs s o lu t io n  taken f o r  c o lo r im e try :

0 * 253 th e re fo re  L «  . 5̂ 9
Frora graph  t h is  * 0.0157 ®gm ir o n

»  amount in  10 ccs  s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

«  .157 ^ 6®

»  amount in  1 .2  Oram 
p e rfu se d  l i v e r .

T h e re fo re  in  112.2 Grams perfused  l i v e r  the

amount i r o n  -  < .157 * 112a2J
( 1.2 ) m

» l^l-nigms_lron
“  non-haem oglobin  i r o n  in  l i v e r .

C'?) P e rfu se d  l i v e r  was now d r ie d  to  consta n t

w e ig h t in  a i r  oven.

D r ie d  l i v e r  weighed 7«5 Grams.

C o rre c te d  w e igh t »  ( 7*5 * 1 1 2 .2 . ) Gr
( 109.6t>9 )

*  7.6*5 Grama

/ The •  *  •  •



The d r ie d  l i v e r  was now crushed to  a f in e  powder 

and m ixed . Two samples were taken f o r  Iro n  

e s t im a tio n  :

D ig e s te d  and made up to  100 q o s  s o lu t io n .  

1 cc s o lu t io n  taken f o r  c o lo r im e try  :

From gra ph  t h is  »  .00265 mga I r o n

«  amount in  1 cc s o lu t io n  

T h e re fo re  in  100 ccs amount iro n

* .265 ragra i ro n

* amount in  .59$ Oram
d ry  l i v e r

T h e re fo re  in  7«&$ Oraras d r ie d  l i v e r  ©mount o f

ISL.
W eight o f  w atchgls.es + sample 
W eight o f  w a tch g la ss  
T h e re fo re  w e ig h t o f  sample

* 13.375 Orams
«  12.777 Orams
* 0.59$ Oram

0 »  th e re fo re  L  «  .323

ragras

* 11.1 mgms iro n

* non-haem oglobin  Iro n
in  l i v e r .



i n

W eight o f  w a tch g la ss  +  sample * 3»3°9 Grams
W eight o f  w a tch g la cs  »  3»°7 Grams
T h e re fo re  w e ig h t o f  sample ** 0.259 Oram

D ig e s te d  end made up to  100 cce s o lu t io n .

2 cos s o lu t io n  taken f o r  c o lo r im e try  i
i

0 *  53 th e re fo re  L »  .273&»

From graph t h is  »  .0073 mgra iro n

* amount in  2 ccs s o lu t io n  

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

* 0.365 mgra

»  amount in  0.259 Oram 
d ry  l i v e r

T h e re fo re  i n  Grams d r ie d  l i v e r  the  amount
*

o f  i r o n  * ( .365 x  7, 66,, j  mcas

* 10»S2 mgms i r o n

= non-haem oglobin  i r o n  
in  l i v e r .

/ (The



NUMBER 13 - continued.

(The  d if fe r e n c e  in  r e s u l t s  between (A )  and 

(B ) In  (1 )  aga in  In d ic a te s  the  uneven 

d is t r ib u t io n  o f  iro n  In  the l i v e r ,  the l e f t  

lo b e  h a v in g  a h ig h e r  c o n c e n tra t io n  o f iro n  

than the  r ig h t  lo b e . There  i s  a d if fe re n c e  

o f  between r e s u l t s  o f  (A.) and (B )

and t h is  se rve s  to  In d ic a te  the degree o f 

e r r o r  th a t  may be o b ta in e d  i f  the  t o t a l  iro n  

o f  th e  l i v e r  i s  estim ated  from J u s t  a sm all 

s e c t io n  o f  the l i v e r .

In  (2 ) th e re  i s  a ga in  a la rg e  d if fe re n c e  

in  the r e s u l t s  between (C )  and (D ) in d ic a t in g  

th e  uneven d is t r ib u t io n  o f  i r o n ,  w ith  the 

preponderance  a ga in  b e in g  in  the l e f t  lo b e ) .

/ TECHNIQUE



TECHNIQUE USED FOR HAEMOGLOBIN 
___________ESTIMATION.________

A lk a lin e  Haematln method i

5 cos o f  v a r y in g  known s tre n g th s  o f  Haemoglobin 

s o lu t io n s  taken and to  these  5 ocs ° f N/^ NaOH. 

were added. B o ile d  in  a w ater b a th  f o r  

5 m inutes ; c o o le d  and p u t in to  E v e ly n  Tubes. 

F i l t e r  5*K) was used, and d i s t i l l e d  w ater used 

f o r  100# t ra n s m is s io n .

A specimen o f  b lood  was taken from a normal 

h e a lth y  a d u lt  Non-European male s u b je c t .  The 

haem oglobin o f  t h is  specimen was a c c u ra te ly  

estim ated  u s in g  a s ta nda rd  s o lu t io n  o f  Haemin, 

th e  i r o n  c o n te n t o f  w h ich  was known.

(D r .  B loom berg, S e n io r  L e c tu re r  in  P h y s io lo g y , 

k in d ly  checked t h is  e s t im a t io n ) . The specimen 

was found to  c o n ta in  13*62 Grams Haemoglobin 

p e r 100 cos b lo o d .



J S tandard  Haem in  was * ~ iL . d i la t io n  Hb.

Hb. s o lu t io n  was d i lu t e d  to  ^ l ir . 5 cos o f

l a t t e r  was t re a te d  as above. On the E ve lyn  

C o lo r im e te r ,  u s in g  a f i l t e r  and S l e t i l l e d

w ater as 100$ ;

S tandard  Reads 0 « 392

T h e re fo re L  « 0.403 ( -  10 G rs . H b .)

Unknown re a d s (1 * 2 &

L  = 0.549 ( a 13.62 O rs .H b

5 cos o f  t h i s  specimen o f  b lo o d  was d i lu te d  to  

100 ocs w ith  d i s t i l l e d  w a te r (F la s k  1 ) .

10 cos o f  F la s k  1 d i lu t e d  to  100 00s (F la s k  2)

20 cos o f  F la s k  1 d i lu t e d  to  100 cos (F la s k  3)

5 cos o f  b lo o d  c o n ta in e d  l j ^ b 2 „  0. 6S1 G r.H b .

= ( A m t.H b . in  
F la s k  1 , )

T h e re fo re  in  F la s k  2  th e re  i s  6S1 „  6g , l  mgms H b./
' 100 c c s .

And in  F la s k  3 th e re  i s  6S.1 x  2  «  136.2 mgras H b ./100 c c s .



In  T eat-T ube__ 1 »

1 cc o f  F la n k  2 * Hoc Ho0 ♦ 5 cos

0.661 m cm lib)

In  f a s t - T u b e  2 =

2  oc8 o f  F la s k  2  ♦

(s
I n T e s t -T u b e  3 =

3 C C S  o f  F la s k  2 +

( s

In  T e s t -T u b e  4 »

4 ccs o f  F la s k  2  *f

(a

In  T e s t -T u b e  5 »

5 cos o f  F la s k  2 +  

I n  T e s t -T u b e  6 *

3 cos o f  F la c k  3 ♦

(l
In  T e s t -T u b e  8 »

ccs o f  F la s k  k ♦

( s

In  T e s t -T u b e  10 =

5 ccs o f  F la s k  3 +

3 cc Ho0 + 5 ccs
(m.

I .362 mga H b .)

2 cc  K o + 5 ccs2
2.043 agra Hb)

1  o c  H o 0  +■ 5 C C S

2.724 nagia Hb)

M
5 cos ^  NaOH (2

2 ccs  H_0 n co2
4.056 aga Hb)

1 co H 0 + 5 cos
2

5.445 mgra Hb)

5 ccs  |  NaOH (s

NaOH 

| NaOH5

| NaOH 

•j* NaOH

3.405 ragm Hb) 

| NaOH

I NaOH 
5

6,51 ag>n Kb)

/  On



T e s t Tube 1 reads G
i

* ss th e re fo re L « 0.0543
( a  0,,631 mgra Hb)

T e s t Tube 2 reads G -  n 3 th e re fo re L * .1093
(a I.3 6 2  ragm Hb)

T e s t Tube 3 rea ds G =t th e re fo re L = .1627

U 2. 0̂ 3 mga Hb)

T e s t Tube 4 rea ds G * 6l th e re fo re L * .2147

U 2.724 mgm Hb)

T e s t Tube 5 rea ds G -  53* th e re fo re L * .2736

(a 3.405 mgm Hb)

T e s t Tube 6 rea ds G * b y 2 th e re fo re L * .3230
(a 4.0g6 nigra Hb)

T e s t Tube 3 reads G * 362 th e re fo re L = .433

(a 5*4*13 mgm Hb)

T e s t Tube 10 reads G * 23* th e re fo re L  * .549

(a 6.31 mgm Hb}

The above L v a lu e s  ( l  * 2 -  Log G) were then used 

to  p lo t  a g ra p h , f o r  subsequent use in  e s tim a tin g  

unknown s o lu t io n s  o f  Haem oglobin.

/  LIVER No. l4 • • •



LIVER No. 14, Moses Seagwe (N o. 2193) (6 days 

o ld )  B .M .H . F u l l  term male In f a n t .  M other was 

an e c la m p tic . C row n -H ee l le n g th  20 rt. B ir t h  

W eight 5 lb s  10 o z s .

( i )  A sm a ll s e c t io n  o f  l i v e r  (2 .1 1S  Grams) was 

removed from  th e  a n t e r io r  edge o f  th e  organ in  

the m id lin e *  f o r  haem oglobin e s t im a tio n .

(1 1 ) F i r s t  2,000 ccs o f  p e rfu s a te  b e in g  c o lle c te d  

f o r  haem oglobin e s t im a t io n .

( i l l )  A sm a ll s e c t io n  was c u t from  the  R ig h t lo b e  

o f  the  l i v e r  ( 1.573 dra ins)

( i v )  A sm a ll s e c t io n  was cu t from the  L e ft  lo b e  

o f  the l i v e r  (Q .973 Gram ),

The w e ig h t o f  th e  p e rfu se d  l i v e r  * S‘1.5 G rs .

The 2.11S Grams l i v e r  was out up in t o  v e ry  f in e  

p ie c e s  and then  d i lu t e d  w ith  d i s t i l l e d  w a te r to  

100 c c s . T h is  was a llo w e d  to  stand o v e rn ig h t ,  

a f t e r  th o ro u g h  sh a k in g , In  the r e f r ig e r a t o r .

Volume o f  l i v e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

»  1 0 0  C C S
* 2 SS.5 Grams 
® 175*5 Grams
* l l j  Grams

LLL

5 ccs o f  t h i s  s o lu t io n  was taken and tre a te d  as
/ d e sc rib e d  . . .



LIVER No.lH - continued. 
described previously; ("Technique for
Haemoglobin Estimation”} the haemoglobin
being converted into a lies line haernetin.
Hut into Evelyn Colorimeter :

£}■ a# 6 7 therefore L * .1739
From graph this * 2.2 mgm Hb

“Therefore in 100 ccs solution amount Hb
= 2 . 2  x 100= 4b mgms Hb.

5
a* ©mount in 2.1 IS Crams 

liver.
Therefore in 113 Crams liver amount Hb

Now since Haemoglobin contains 0.335$ iron, the 
amount of iron present in 2 *3 4 7 . 5  ragra Hb.

amount Hb in 5 cos soln.

* 2,347.5 mgms Hb.
* 2.34g Crams Haemoglobin

a® J . & 6  mgra iron



LIVER N o .14 -  co n tin u e d
(n)

19s.

5 ccs o f  the  f i r s t  2000 ccs p e rfu s a te  taken 

f o r  Haem oglobin e s t im a t io n . T re a te d  to  

c o n v e rt Hb to  a lk a l in e  haem atln.

P laced  in  E v e ly n  P h o t o -e le c t r ic  C o lo r im e te r  {

0 * 36? th e re fo re  L * .V jg

Prom gra ph  t h is  = 5.5 mgm haem oglobin

= amount in  5 ccs  s o lu t io n  

T h e re fo re  in  2000 ccs p e rfu s a te  amount 

haem oglobin «  5,5 x  2000

«  2,200 mgm Hb

As haem oglobin c o n ta in s  0.335# i r o n ,  the amount

o f  i r o n  in  2,200 mga Hb «  2,200 x  .335
100

«  7*37 nigm I r o n .



LIVER No. 14- -  c o n tin u e d .

1LU1
The p o r t io n  o f  r ig h t  lo b e  (1 .573 Grama) o f  

f re s h  unp erfused  l i v e r  was d ig e s te d  and 

made up to  100 cos S o lu t io n .

2 cc o f  t h is  s o lu t io n  taken f o r  c o lo r im e t ry .

0  «  3*T th e re fo re  L * .462

From gra p h  t h is  * O .O I235 raga i r o n

«  amou t  in  2 cca s o lu t io n  

th e re fo re  amount i r o n  in  100 ccs s o lu t io n

* .01235 x  lo o
2

** 0.6175 ragn I r o n

* amount iro n  in  1.573 Grama
l i v e r .

T h e re fo re  amount i r o n  in  113 Grams l i v e r

* 0.6175 x  115
T3T5

«  4-4.56 mgm iro n

* T o ts 1 iro n  In  1I v e r .



( l v )

The p o r t io n  o f  l e f t  lo b e  (0 .973 Oram) o f  

f r e s h  unp erfused  l i v e r  was d ig e s te d  and 

made up to  100 cos s o lu t io n .

2 ocs taken  f o r  o o lo r im e t ry .

2
0 «  ^6 th e re fo re  L * .332

From gra p h  t h i s  * 0.009 ragm ir o n

»  amount in  2 oes s o lu t io n .  

T h e re fo re  in  100 ecs s o lu t io n  amount iro n

-  .OOSx 100

a .45 mgm iro n

* amount i r o n  in  0.973 Oram
l i v e r .

T h e re fo re  in  I l k  drams l i v e r  amount iro n

*  .̂ 5 x

a 52.05 mga i r o n  

a T o ta l  i r o n  in  l i v e r .



111
A sm all p ie c e  o f  r ig h t  lo b e  removed from the 

P e rfu se d  L iv e r .  (0 .3026 Gram ). T h is  was 

d ig e s te d  and made up to  100 ocs s o lu t io n .

4 ccs o f  t h i s  s o lu t io n  were taken f o r  

c o lo r im e t r y .

Q  <s 62* th e re fo re  L *= . 2059*

From g ra p h  t h is  * .0055 ®gm Ir o n

»  amount i ro n  in  4 ccs s o ln . 

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

* .0055 x  100
~TP

a 0.1375 ragm

a amount i ro n  in  0.3026 Gram 
p e rfu se d  l i v e r .

C o rre c te d  w e ig h t f o r  p e rfu se d  l i v e r

a 33.4 Grams

T h e re fo re  amount i r o n  in  33,4  Grains p e rfu se d  l i v e r

S3.4 x

15*116 ragme



LTVFR Mo. 14 z  c o n tin u e d .

(vl?

A sm all p ie c e  o f  th e  l e f t  lo b e  was removed 

from  the  p e rfu se d  l i v e r  (0 ,9 0 2 4 ). T h is  was 

d ig e s te d  and made up to  100 ccs  s o lu t io n .

4 ccs o f t h i s  s o lu t io n  were taken f o r  

C o lo r im e try  t

0- »  56 th e re fo re  L  «  .25i£*

From gra ph  t h i s  * .00675 mgm ir o n

*» amount in  4 ccs  s o lu t io n  

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

.00675 x  100 
T *

* .16375 mgm

* amount i r o n  in  0.9024 Oram
l i v e r .

T h e re fo re  in  33.4 Crams p e rfu se d  l i v e r  amount

i r o n  »  . I 6S75 x  3 g .4
. 90M

j» 16.53 mgms.



( v l i )

•The perfused liver  was now dried to con sta n t

w e ig h t (1? Grams), The d r ie d  l i v e r  was then

crushed to  * fin e  powder and t h is  was

th o ro u g h ly  m ixed by r o l l i n g  on p a p e r.

W eight o f  w a toh g la ss  * l i v e r  sample * 3 «11792 G rs . 
W eight o f w a toh g la ss  ** 3. 073̂  G rs .
T h e re fo re  w e ig h t o f sample «  O.^OpS G r.

T h is  was d ig e s te d  arid made up to  100 ccs 

s o lu t io n .  2 ccs were taken f o r  c o lo r im e try  s 

0 w *41 th e re fo re  L  »  . 3̂ 7
From gra p h  t h i s  «  O .O I05 mga i r o n

a amount i r o n  in  2 cos s o ln . 

T h e re fo re  in  100 cce s o lu t io n  amount i ro n

* .0105 x 100

» O.525 mg®

* amount i r o n  in  O.LOpS Gram
d r ie d  l i v e r .

T h e re fo re  in  12 Grams d r ie d  l i v e r  amount I r o n

«  Q * 5 ?-5  x  12 
. 405g

= I 5.3 sagma i r o n .



LIVER  No. 15. Mary M athibe (B .M .H . N o .2699)

F . T ,  S .B , Mala 1 n fa n t* 7 lb s  2 07,s » I . C . H .

(1 )  1 oc o f  b lo o d , taken f o r  Haem oglobin

E s t im a t io n . D ilu te d  v i t h  d i s t i l l e d

w a ter to  50 c c s . T h o ro u g h ly  shaken.

A llow e d  to  stand o v e rn ig h t .  1 ce taken

then f o r  C o lo r im e try  t

G * 56 T h e re fo re  L * . 25IS

From g ra p h  t h is  * 3*^75 mgm Haem oglobin.

T h e re fo re  5° ccs S o lu t io n  ( lo c  b lo o d )

c o n ta in s  3*^75 x  5° =* 15&«75 mEraa
haem oglobin.

( 2) 1 cc b lo o d  taken f o r  i ro n  e s t im a tio n .

T h is  was d ig e s te d  and made up to  
100 ccs S o lu t io n .

2 ccs o f  t h is  s o lu t io n  taken f o r  
C o lo r im e t ry .

2
3 * 33 T h e re fo re  L  * .475 

From graph  t h is  »  0.0127 mgm Fe

«  Amount in  2ccs 
S o lu t io n .

. T h e re fo re  In  100 ccs  S o lu t io n  
amount i r o n  * .0127 x  100

2 ~

* 0.635 taSra Fe 
® Amount in  lc o  b lo o d .

/ m



<3> Volume o f  L iv e r  
W eight o f  C r u c ib le  

+ L iv e r
W eight o f  C ru c ib le  
T h e re fo re  W eight o f  

L iv e r

* 100 ccs

* 33̂  Crams* 213.5 Crams
* H 6.5 Crams.

The whole l i v e r  was now mushed and

p u lp e d  and the v a s c u la r  t re e  cut in to  f in e  

p ie c e s . T h is  was a l l  t r a n s fe r re d  to  a f la s k  

and made up to  5C0 ccs S o lu t io n  w ith  d i s t i l l e d  

w a te r .,  I t  was a llo v e d  to  stand o v e rn ig h t  in  

th e  r e f r ig e r a t o r ,  b  ccs  o f  t h i s  s o lu t io n  then 

d i lu t e d  to  50 ccs w ith  d i s t i l l e d  K^O.

5 ccs o f  t h is  r e s u lt a n t  s o lu t io n  taken f o r  

C o lo r ira e try  1

0 * 63̂  T h e re fo re  L »  . 1556.

From Graph t h is  * 2.5 mgms haem oglobin.

E q u a ls  the  amount o f  Hb in  5ccs s o lu t io n .

T h e re fo re  in  5° Q0S s o lu t io n  amount
Hb ® 2.5 x  10 «  25 rag® a Hb

=* Amount in  o r ig in a l  4ccs s o lu t io n .
T h e re fo re  amount haem oglobin p re se n t in  500 ccs 

S o lu t io n  = 25 x  500

From (1 )  above 1 cc b lo o d  c o n ta in s  158.75 ®E®. Hb. 

T h e re fo re  volum e o f  b lo o d  p re se n t

= 3,125 mgras Hb
»  Amount haem oglobin In  whole l i v e r

in  L iv e r  *



LIVER No. 15 - continued,
(4 )  500 cctt s o lu t io n  c o n ta in in g  l i v e r  now

eva p ora te d  down to  co n sta n t w e ig h t in  a 

la rg e  c r u c ib le  u s in g  an oven tem perature 

o f  1U5°C ,

W eight o f  C r u c ib le  ♦ d r ie d  l i v e r  * 259.2 Crams
W eight o f  C r u c ib le  »  213*5 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  * 25. 7 Crams

T h is  was then  cru shed  to  a f in e  powder and

th o ro u g h ly  m ixed . Two samples were taken i

Watchgl&ec t liver « 13.62 Crams
Watchgl&ss « 12*77 dramsTherefore weight of 
sample » 0.85 drams.

D ig e s te d  and made up to  100 ccs S o lu t io n .

1 cc S o lu t io n  taken f o r  C o lo r im e try  1

O »  2 b ?  T h e re fo re  L * C .606.

Prom Graph t h is  »  .0161 mgra Fe

« Amount in 1 cc solution.
T h e re fo re  100 ccs s o lu t io n  c o n ta in s  1.61 mgra F e .

* Amount in  0 .65 G-rams L iv e r

T h e re fo re  in  25.7 Grams l i v e r  amount o f  iro n

* x*61 * 25.7
.85

a* 48.6 mgga F e .



B.
W atchglass + sample »  3 »k l3 4  Grams
W atchglass = 3*07^0 Grams
T h e re fo re  w e igh t o f sample * 0.3^3^ Gram

D ig e s te d  and made up to  100 ocs s o lu t io n .

2 c c g  s o lu t io n  taken f o r  c o lo r im e try  :
2 + 1

G «  33 T h e re fo re  L  »  0.472

From gra ph  t h is  = .01255 tnSm Ir o n

* amount In  2 ccs s o lu t io n

T h e re fo re  100 ccs s o lu t io n  c o n ta in s  :

.01255 x  jioo  * .6275 aga i ro n
2

* amount i r o n  in  0.3^34 O r. 
d r ie d  l i v e r

T h e re fo re  in  25»7 Grams d r ie d  l i v e r  amount o f  

i r o n  * 0.6275 * 25.7 * 47.2 mgms iro n
• T O * -------------------------------

T h e re fo re  average  * 47.9 mgm I r o n  f o r  whol e l i v e r .

From ( 3 ) above t h is  l i v e r  co n ta in e d  19.6 ccs b lo o d . 
From (2 ;  above each co b lood  c o n ta in s  O.635 mgm Fe

T h e re fo re  19.6 ccs b lo o d  re p re s e n ts  i

(O .635 x  19*6) agm iro n  * 12.45 mgm i r o n

T h e re fo re  amount I r o n  a c t u a l ly  p re s e n t in  H e p a tic  

T is s u e  * 47.3 x  12.45 »  35.45 agae



LIVER No. 16 -  M a rla  Mende. (B .M .H . U o . 2 j k k )

S .B . F i r s t  Tw in . Prem ature ( t  35 weeks) W eight

5 l b s .  M other was an e c la m p tic . B in o v u la r  T w in s . 
M ale.

(1 )
1 cc o f  b lo o d  taken f o r  haem oglobin e s t im a tio n :

D ilu te d  to  100 ccs w ith  d i s t i l l e d  w a te r, lc c  o f

t h is  s o lu t io n  used f o r  C o lo r im e try j

0 * SO th e re fo re  L  «  . 0969.

From gra p h  t h is  =* 1.225 mgms haem oglobin.

T h e re fo re  100 oce s o lu t io n  c o n ta in s  :

1.2.?5 x  100 * 122.5 mgms Haemoglobin

* Amount haem oglobin in  
1 co b lo o d .

(?)
1 cc o f  b lo o d  taken f o r  i ro n  e s t im a tio n : 

D ige ste d  and made up to  100 ccs s o lu t io n .

2 ccs taken f o r  C o lo r im e try  s

G * 37 th e re fo re  L »  . 432.

From gra ph  t h is  a .0116 mgm iro n

* amount i r o n  in  2  ccs s o ln . 

T h e re fo re  in  100 ccs  s o lu t io n  amount i ro n

* .0116 x 100 = .56 mgm Fe
2

* amount iro n  in  1 co b lo o d .



( 3) Volume o f  l i v e r »  60 CCS
W eight o f  e ru d ite  + l i v e r  
W eight o f  c r u c ib le
T h e re fo re  w e ig h t o f l i v e r

= 2 JO Grams 
» 201.5 Ors. 
»  6S .5 Grams

L iv e r  was mushed and pulped and made up to 

500 ccs s o lu t io n .  A llow e d  to  sta n d  o v e rn ig h t

d i lu t e d  f u r t h e r  to  50 c c s .

5 ccs o f  t h i s  d i lu t e d  s o lu t io n  taken f o r  

C o lo r im e try  : G * 71 th e re fo re  L a 0.1^27

From gra p h  t h is  = 1.275 mgm haem oglobin .

T h e re fo re  in  50 ccs s o lu t io n  amount haem oglobin

»  amount in  5 c 28 o f  
o r ig in a l  s o lu t io n .

T h e re fo re  in  5^0 ccs o r ig in a l  s o lu t io n  amount Hb

From (1 )  above 1 cc b lood  c o n ta in s  122.5 mgm Hb. 

T h e re fo re  volum e o f  b lo o d  In  l i v e r

in  r e f r i g e r a t o r .  5 ccs  o f  t h is  s o lu t io n  then

* 1,275 mgms

=* 1^75 * I 5.3 ccs b lo o d

122.5



(4 )  The 500 ccs s o lu t io n  c o n ta in in g  the

whole unperfused  l i v e r  heated in  a i r  oven

a t 1050c to  a c o n s ta n t w e ig h t.

C ru c ib le  + l i v e r  ( d r ie d )  «  212.5 Grams
C ru c ib le  w eighs * 201.5 Grams
T h e re fo re  w e igh t o f  d ry  l i v e r  * 11 Grams

T h is  d r ie d  l i v e r  was then  crushed to  a f in e  
powder and th o ro u g h ly  m ixed. Two samples were taken :

(A )  C r u c ib le  + l i v e r  sample * J . 6 8 6  Grams
C r u c ib le  w eighs ** 3»°7° Grams
T h e re fo re  sample ** 0. b l 6 Gram.

D ig e ste d  and made up to  100 ccs  s o lu t io n .

1 cc o f  t h i s  s o lu t io n  taken f o r  c o lo r im e t ry .

G. * 41 th e re fo re  L * O .3S7 
From g ra p h  t h i s  * 0.010^5 ragm i r o n ,  i . e .  1 cc 

s o lu t io n  c o n ta in s  0.01045 mgm i r o n .

T h e re fo re  100 ccs  s o lu t io n  c o n ta in s  1.045 mgm Fe .

* amount i r o n  in  O.616 Gram d ry  l i v e r .

T h e re fo re  in  11 Grams d r ie d  l i v e r  amount iro n

* 1.045 x  11 a I S .66 mgrns I r o n .



i f i i  C r u c ib le  + l i v e r  sample 
C r u c ib le  w eighs 
T h e re fo re  l i v e r  sample

* 13• 222 Crams
* 12.770 Grams
»  0.452 Grata

D ig e ste d  and made up to  100 ccs s o lu t io n .

1 cc taken f o r  C o lo r im e t ry .

G * 51 th e re fo re  L »  .2924

From graph t h i s  =* , 007s ragm i r o n ,

i . e .  1 cc s o lu t io n  c o n ta in s  0. 0Q7& ingta i r o n .  

T h e re fo re  100 ccs s o lu t io n  c o n ta in s  0. 7s ragm Fe .

T h e re fo re  amount i r o n  in  11 Grams d r ie d  l i v e r

T h e re fo re  Average between A and B * 18.83 agm

From ( 3} above we know t h is  l i v e r  con ta ined  

1 5 0  ocs b lo o d . And from  (2} above th a t  1 cc 

b lood  c o n ta in e d  .56 mgm i r o n .  T h e re fo re  amount

ir o n  in  15.3 ccs b lo o d  * .58 x  15 * 8.7 mrm

T h e re fo re  amount i r o n  a c t u a l ly  in  H e p a tic  T is s u e  

* ( I S .83 -  8 .7 )  mgms * 10.13 mgms ^ Iro n .

»  amount i r o n  In  0.452 Gram 
L iv e r .

“  19 mgms i r o n

iro n  in  
whole l i v e r



LIVER  No. 17 -  M arla  Mende (B .M .H . N o .2 ? ^ )

8.B . P rem ature . Second tw in , (£  35 w eeks). 

E ir .o v u la r  tw in . W eight h  lb s  12 o z s . M other 

was an e c la m p tic . L iv e r  v e ry  con ge ste d .

i l l
1 cc b lo o d  taken f o r  haem oglobin e s tim a tio n .

D ilu te d  to  50 ccs w ith  d i s t i l l e d  w a te r.

1 cc o f  t h is  s o lu t io n  taken f o r  c o lo r im e try .

G * $1 th e re fo re  L * .292^.

From g ra p h  t h is  * 3*7 mgms Hb * amount in  lc c
s o lu t io n .

■Therefore in  5° cos s o lu t io n  amount haem oglobin

* (3»7 x  5 )̂ * 12>5 ®S®S Mb.
* amount in  1 cc b lo o d .

121
1 cc b lo o d  taken f o r  i r o n  e s t im a tio n .

D ig e ste d  and made up to  100 ccs  s o lu t io n .

2 cos taken f o r  c o lo r im e t ry  t

G * 29 th e re fo re  L ® .538
From g ra p h  t h is  * 0.01^3 mgra Fe * amount in  2 ccs

s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

* .0143 x  100 => .715 ragra Fe .
--------------------------

50 amount i ro n  in  1 cc b lo o d .



(3 )  Volume o f  L iv e r  
W eight o f  crucltSe + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

ss 6Q cce
= 261.5 Grams* 213.5 Grams
* 66 Grams

L iv e r  th o ro u g h ly  mushed to  a f in e  p u lp  and then  

made up to $ 0 0  ccs w ith  d i s t i l l e d  w ater : 

A llow ed to  stand o v e rn ig h t  in  the  r e f r ig e r a t o r .  

5 ccs s o lu t io n  then  d i lu t e d  to  50 ccs c H^o.

4 ccs o f  t h is  s o lu t io n  used f o r  c o lo r im e try  :

G = 6 l th e re fo re  L =* .2147

Prom gra p h  t h is  * 2.7 mgms haem oglobin.

T h e re fo re  in  50  00s s o lu t io n  amount haem oglobin

»  amount in  5 006 o r ig in a l  
s o lu t io n .

T h e re fo re  in  5OQ ccs o r ig in a l  s o lu t io n  amount Hb

* 33*75 x  500 «  3,375 Hb.
5 ---------------------------------

From (1 )  above we know th a t 1 cc b lo o d  had 

165 mgae Hb, th e re fo re  volume o f  b lood  in  

l i v e r  = 3375 = 16.2 c c s .

* amount Hb in  4 ccs d i lu t e d  
s o lu t io n .



LIVER No. 17 -  c o n tin u e d ,

. I M  500 ccs  c o n ta in in g  l i v e r  p la ce d  in  a 

la rg e  e v a p o ra tin g  d is h  and d r ie d  to  consta n t 

w e ig h t a t  1050 G.

D rie d  l i v e r  crushed to  a f in e  powder and 

th o ro u g h ly  m ixed. Two samples taken f o r  I r o n  

e s t im a tio n  :

D ige ste d  and made up to  100 ccs s o lu t io n .

1 cc s o lu t io n  taken f o r  c o lo r im e t ry .

0 »  36 th e re fo re  L *< .444

From gra p h  t h is  * 0. 011$ atgra Fe »  amount Pe in  lc c  

T h e re fo re  In  100 ccs s o lu t io n  amount iro n

T h e re fo re  in  l4  Grams l i v e r  amount o f Iro n

C ru c ib le  + d r ie d  l i v e r  
C ru c ib le  w eighs 
T h e re fo re  d r ie d  l i v e r

* 227.5 Orams
* 213.5 Orams 
a* 14 Grams

^ • 5

A . Wat chgle.se + sample
W atohglaes
T h e re fo re  l i v e r  sample

«  13.223 Orams 
-  12.770 Grams 
* O.453 Oram

* 1 .1$  mg® »  amount in  0.453 G rs
l i v e r .

* 36.4  agm i r o n



3. W atchgl&ss -f sample * 3» 27& Oraraa
W stch g la ss  = 3»°7° ^ram8
T h e re fo re  l i v e r  sample »  0.206 U-rara

D ig e ste d  and made up to  100 ocs s o lu t io n .

1 oo taken f o r  c o lo r im e t ry  :

0 * 63 th e re fo re  L = 0.2007

From g ra p h  t h is  =* .0053 mgm Fe »  amount Fe in  lo o

T h e re fo re  in  100 cos s o lu t io n  amount Fe = .53 mgra

= amount in  .206 Oram l i v e r

T h e re fo re  amount i r o n  in  14 grams o f  d r ie d  l i v e r

* .53 x  14
M M W W M,20b

* 36 mgms I r o n .

Average o f  A and B * 36.2 mgms i r o n .

=a T o ta l  i r o n  in  l i v e r .

From ( 3) above we know t h is  l i v e r  conta ined  

IS .  2 ccs  b lo o d . From (2 )  above 1 cc b lood 

co n ta in e d  .715 i r o n .

T h e re fo re  I S .2 cca b lo o d  c o n ta in s  (.7 1 5  x  I S . 2) mgm
iro n

»  13 mgos

T h e re fo re  amount o f  i r o n  a c t u a l ly  in  H e p a tic  T is s u e  

* ( 36.2 -  13} * 23.2 mgma i r o n .



LIVER No, IS .  -  Agnes Nxu (B .M .H . No.2973). 
Female child. Died aged 7 days. Birth Weight 
5 lbs 8 ozs. Full Term. Precipitate labour.
Died of Intracranial haemorrhage.

( 1 )

1 c c  o f  b l o o d  taken f o r  haem oglobin e s t im a t io n :  

M a d e  up t o  50 c c s  s o l u t i o n  w ith  d i s t i l l e d  w a te r .

2 o c s  of t h i s  s o lu t io n  taken f o r  c o lo r im e t r y

G m j q * 1 therefore L * .5 2 0.

From graph t h i s  »  6 .5 5  mg» Hb *  amount in  2 c c s
s o lu t i o n .

T h e r e fo r e  in  50 c c s  s o l u t i o n  amount haem oglobin

-  6 .55  x  50 -  I 63.75 mgn Hb.

* amount Is1 3» 00 blood.

m
1 oc of blood taken for iron estimation j 
Digested end made up to 100 ccs solution.
2 c c s  o f  this solution used f o r  colorimetry j

G * 302 therefore L * .5 1 6.
From graph this « ,0 1 3s mgra Fe * amount in ?  ccs

solution.
Therefore amount iron in 100 ccs solution

» .013S x 1QQ » O .6 9 ragra Iron
2 ----------------------------

* amount iron in 1 oc blood.

/  ( 3 ) • • •



i n  Volume o f l i v e r  
W eight o f  C ru c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

® 26 & Or eras* 1&6 Creme
* &2  Grams

Liver mushed and pulped and made up to 500 ccs 
solution. 10 ccs of this solution taken (after 
2 k  hours in the refrigerator) and made up to 
50 ccs with distilled water.
5 ccs of this diluted mixture taken for 
colorimetry,

O * 53 therefore L * .275&.
From graph this * 3*^75 ®jgma haemoglobin

=* amount Hb in 5 ccs of 
diluted solution.

Therefore in 5° 008 diluted solution amount Hb
* 3*^75 X 5 0 * 3^.75 Mgm Hb.

5
* amount in 10 ccs of original

solution.
Therefore amount Haemoglobin in 500 ccs original 

solution a 3M- .7 5 x = 1,737.5 mgma Hb.

From (1) above we know 1 cc blood contained
1 6 3 .7 5  mgm Hb. Therefore volume of blood in liver

- 1737.5
163.75

CCS 10.6 ccs



LIVER No. 1 8 -  c o n tin u e d .

(4 )  500 c c r  s o lu t io n  c o n ta in in g  l i v e r  p la ce d

In  e v a p o ra tin g  d is h  and d r ie d  to  a con sta n t 

w e ig h t a t  105°C In  an a i r  oven.

W eight o f  D ish  + l i v e r  ( d r ie d )  * 202 Grams
W eight o f e v a p o ra tin g  d is h  »  106 Grama
T h e re fo re  w e ig h t o f  d ry  l i v e r  * 16 Grams

T h is  was crushed  to  a f in e  powder and th o ro u g h ly

m ixed. Two samples taken f o r  i r o n  e s t im a tio n .

A . W atchglass + l i v e r  sample »  13»3^9 Grams 
W atchglass w eighs «  12.770 Grams
T h e re fo re  l i v e r  sample * 0.379 Grams.

D ig e s te d  and made up to  100 ccs s o lu t io n .

1 cc taken f o r  c o lo r im e t ry .
+ 1

0 * 3& th e re fo re  L  «  ,444

Frau graph  t h is  * 0.0118 ragra Fe * amount In  1 cc
s o lu t io n .

T h e re fo re  in  100 ccs  s o lu t io n  I r o n  «  1.18 mgm F e .

=» amount in  0.579 Gram d ry  l i v e r .

T h e re fo re  in  16 Grams d ry  l i v e r  amount o f  i r o n

=* 1.18 x  16 * 32.6 ragm ir o n .
•379 -------- --------

/ (B )



LIVER No. 1$ -  c o n tin u e d ,

B. Watohgl&sa + l i v e r  sample * 3»3&9^ Gram®

D ig e ste d  and made up to  100 css s o lu t io n ,

1 cc s o lu t io n  taken f o r  c o lo r im e t ry .

G =* th e re fo re  L «  .237&

From gra p h  t h is  * 0.00617 ragm ir o n

* amount in  1 oc s o lu t io n .  

T h e re fo re  In  1GQ ocs s o lu t io n  i r o n  * Q .617 mga Fe

* amount in  0 .299^ Grata
d ry  l i v e r .

T h e re fo re  in  16 Grams d ry  l i v e r  amount o f  i r o n

» 3 3 sag® iron.

Therefore average between A and B * 3 2. S tog®
iron.

From (3 ) above this liver contained 10.6 cos blood
From (2) above 1 cc blood contained 0 .S9 mgra iron
Therefore 1 0 .6  ccs blood contains (0 .6 9 x 1 0 .6 ) agm

iron
* 7»3 mgm iron

Therefore actual iron in hepatic tissue
* ( 32. S -  7*3) * ^5»5 ragas i r o n .

Mamsamwwwm wmmmm

W atchglass w eighs 
T h e re fo re  l i v e r  sample

« 3 .0 7OO Grams 
a 0.299*1- Graso

»  T o t a l  i ro n  in  whole l i v e r



LIVER  No. 19. Leah. (N o . 3H 7 -  B .M .K .)

Female c h i ld .  B ir t h  w e ig h t 5 Ib a  10 o z s . ( F . T . )  

D ied on 9th  da y. Anaemic lo o k in g  l i v e r .

J [ l )

1 cc b lo o d  taken f o r  haem oglobin e s tim a tio n .

Made up to  50 ccs  s o lu t io n .  2 ccs o f  t h is  

s o lu t io n  taken f o r  c o lo r im e t ry .

1 * 62 th e re fo re  L «  . 2076.

From g ra p h  t h is  a 2.625 ragms haem oglobin

a amount in  2 ccs  s o lu t io n  

T h e re fo re  amount Hb in  50 ccs s o lu t io n

* 2.625 x  5 0  w 65*625 ragms Hb.
2 ----------------

* amount In  1 cc b lo o d .

I l l

1 cc b lo o d  taken f o r  i r o n  e s t im a t io n .

D ig e s te d  and made up to  100 ccs s o lu t io n .

2 ccs o f  t h is  s o lu t io n  taken f o r  c o lo r im e try .
__1  + 1 ,

* 33 th e re fo re  L * 0.475

From graph  t h is  * 0.0126 vngm Fe * amount in
2 ccs s o lu t io n .

T h e re fo re  in  100 ccs  s o lu t io n  amount i r o n  

«  .0126 x  100 * 0.63 ragms iro n

* amount i ro n  in  1 cc b lo o d .

/ <3> • • • •



(3 )  Volutae o f  l i v e r
C r u c ib le  + l i v e r  
C r u c ib le  w eighs 
T h e re fo re  l i v e r  weighs

76 CCS
2 3 6 .5 Crams
2 1 3 . 5  Grams 

S3 Crams

L iv e r  mushed to  a f in e  p u lp  and made up to

50a ccs s o lu t io n  w ith  d i s t i l l e d  w a te r . Shaken 

and a llo w e d  to  stand o ve rn ig h t*  in  the r e f r i g e r ­

a t o r .  5 oca o f  t h i s  s o lu t io n  taken f o r

c o lo r im e t ry .

0 »  31 + 1
th e re fo re  L * .5^5

From gra p h  t h is  a 6 . 35 mgms Hb * amount in
5 ccs s o ln .

T h e re fo re  in  $ 0 0  ccs  s o lu t io n  amount o f  Hb 

* . 6.35 & 5QQ ** 635 mgms Hb

From ( 1 )  above 1 cc b lo o d  c o n ta in s  65.625 mgms Hb 

T h e re fo re  volume o f b lo o d  in  l i v e r  = 635
65X25

a 3.7 cos B lood .



L I  VSR KQ. 19 -  c o n tin u e d ,

(4 ) 500 ccs s o lu t io n  c o n ta in in g  l i v e r

p la ce d  in  an e v a p o ra tin g  d is h  and d r ie d

to  c o n s ta n t w e ig h t a t  1Q5°C in  an a i r  oven.

D ish  + l i v e r  * 229*5 G ra .
D ish  weighed * 213*5 d m .

T h e re fo re  w e ig h t o f  d ry  l i v e r  »  lb  Q rs .

L iv e r  c ru shed  to  a f in e  powder and th o ro u g h ly

m ixed. Two samples taken f o r  i r o n  e s tim a tio n .

Aa  W atchglase ■** l i v e r  sample = 13*3̂ 9 d ro .
W eight o f  v a tc h g la s s  »  12.77^ G rs .
T h e re fo re  w e ig h t o f  l i v e r

sample * 0.559 G rs .

D ig e ste d  and made up to  100 ccs s o lu t io n .

1 cc s o lu t io n  taken f o r  c o lo r im e t ry .

0 ** 2 2  th e re fo re  L «  O .65S

From graph  t h i s  a O .O I76 mga i r o n
= amount i r o n  in  1 cc s o lu t io n .

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

* 1 .76 mga »  amount in  O.539 Gram l i v e r

T h e re fo re  amount i r o n  in  16 grams o f  d ry  l i v e r

«  1. 7o x  16 «  52.06 mgm iro n
*539 --------------



B. W & t c h g l a s s  + l i v e r  sample * J * b 2  Grams 
W e i g h t  of w a t o h g l a s s  = 3 . 0 7  Grams
T h e r e f o r e  w e i g h t  of

l i v e r  sample * 0 . 5 5  Gram,

D i g e s t e d  a n d  m a d e  up to 10 0  ccs solution.

1 oc s o l u t i o n  taken f o r  c o l o r i m e t r y  :

G » *41 t h e r e f o r e  L * . J 8 6

F r o m  g r a p h  this *  .0 1 1 2 5  m g a  iron
* a m o u n t  iron in 1 cc solution.

T h e r e f o r e  in 100 ccs s o l u t i o n  a m o u n t  iton

= 1 . 1 2 5  =* a m o u n t  in O .3 5  G r a m  liver

T h e r e f o r e  am o u n t  iron in 16 G rams dry liver

*  1 * 1 ? 5  x IS =r 5 1 .4 5  tag-ms iron.
.35 ‘

T h e r e f o r e  a v e r a g e  of A and B « 51*75 ®g m
• iron

* T o t a l  I ron In w h o l e  liver.

Fro m  (3 ) a b o v e  w e  k n o w  that liver contained 

9. 7  ccs blood. F r o m  (2) a bove 1 cc blood 

c o n t a i n e d  O .6 3  ingm iron. T h e r e f o r e  9.7 cc b l o o d
v

c o n t a i n s  ( , 6 3  x 9 * 7  ) ®gm I ron * 6 .1  mgia Fe. 

T h e r e f o r e  Iron p r e s e n t  a e u t a l l y  In Hepatic 

Ti s s u e  » 51*75 * 6. 1  m g a  * 4 5 .6 5  m g m s  iron.

/ L I V F R  NO. 20 • • •



LIVER No. 20. Bally. (0.M.H. No. 31gfe) Male
child. S.B. (3 6  we e k s )  Premature. B i r t h  

W e i g h t  4 lb s  14 ozs. Liver wa s  pal e  and 

yellow.

(1) 1 os b l o o d  t a k e n  for h a e m o g l o b i n

estimation. Diluted to 50 ccs solution.

5 ccs of thi s  s o l u t i o n  taken for colorimetry:
1 + 1

^  *  3 7  t h e r e f o r e  L  »  .426.

Fro m  g r a p h  this * 5.4 ragras Hb *  a m o u n t  In 5 ccs
solution.

T h e r e f o r e  in $Q ccs solution a m o u n t  h aemoglobin 

*  x  * 54 m gms Hb.

a amount in 1 cc blood.

( 2) 1 co b lo o d  taken f o r  iro n  e s t im a tio n .

Digested and made up to 100 ccs solution.
2 cc a of this solution taken for colorimetry :

0 « 33* 1 therefore L <* A j &

From gra p h  t h is  * 0.0127 mga Fe * amount In  2 ocssolution.
T h e re fo re  100 ccs  s o lu t io n  c o n ta in s  .0127 x  100 **

** 0.635 ragms i r o n  »  amount i r o n  p re se n t
....1...........1 .................... in  1 cc b lo o d .



(3 )  Volume o f l i v e r
C r u c ib le  +  l i v e r  weighs 
C r u c ib le  w eighs 
T h e re fo re  l i v e r  weighs

s* 55 °c s
** 277.5 Grains
= 219 Grans
* 5S.5 Grams.

L iv e r  mushed to  a f in e  p u lp  and rns.de up to  

500 cos s o lu t io n .  5 ccs  o f  t h is  s o lu t io n  

taken f o r  c o lo r im e t ry .

G «  46 th e re fo re  L * *337

From g ra p h  t h is  a 4.225 mgms haem oglobin

a amount in  5 oca s o lu t io n  

T h e re fo re  amount haem oglobin in  5̂ 0 cos s o ln .

* 4.225 X 5 Q Q

5

* 422*5 aagms

T h e re fo re  from  (1 )  above we know 1 cc b lood  

co n ta in e d  54 mgms haem oglobin .

T h e re fo re  volum e o f b lo o d  in  t h is  l i v e r

* * 7.g  ccs b lo o d .
54



(4 )  500 ccs  s o lu t io n  c o n ta in in g  l i v e r  d r ie d

to  c o n s ta n t w e ig h t .

W eight o f  d is h  + l i v e r  (d r ie d )  * 233.5 Grams
W eight o f  e v a p o ra tin g  d is h  * 219 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  =* 14.5 Grams.

T h is  was then  crushed to  a f in e  powder and

th o ro u g h ly  m ixed . Two samples were taken f o r

i r o n  e s t im a t io n .

A. W eight o f  w a tch g la so  + l i v e r
sample =* 13*^5 Grams

W eight o f w a tc h g la ss  * 12.77 Grams
T h e re fo re  w e ig h t o f  l i v e r  sample* 0 .63 Gram.

D ig e ste d  and made up to  100 ccs  s o lu t io n .

1 cc s o lu t io n  taken f o r  c o lo r im e t ry .

Or *  h3 1 + 1 th e re fo re  L  = 0.362
From graph  t h is  =* O.OO97 mgm Fe * amount Fe in

1 cc s o lu t io n .

T h e re fo re  in  100 ccs  s o lu t io n  i r o n  * .97 mgm

* amount in  Q.63 Gram d r y  l i v e r .

T h e re fo re  amount i r o n  in  lU .5 gram o f  d r ie d

l i v e r  «  ,97 x  ,lA t_5 * 20.7 mgm i r o n .
. 6 3 -------------------



LIVER No. 20 -  c o n tin u e d .

B .
W atchglass + l i v e r  sample * 3 * ^ 5  Grams
W eight o f  w a tch g la ss  * 3.07 Grams
T h e re fo re  w e ig h t o f  l i v e r

sample ' »  0.415 Oram.
i

D ig e ste d  and made up to  100 ccs s o lu t io n .

1 cc taken f o r  c o lo r im e t ry .

G * 60 th e re fo re  L »  .2213

From gra p h  t h is  «  .0059 mgras i r o n

»  amount Fe In  1 co s o lu t io n

Therefore in 100 cos solution iron * .59 mgm
a amount iron In .4-15 gram dry liver

Therefore amount iron in 14.5 Grams o f dried

liv e r  * .59 x 14.5 * 20.6 agms Iron
7415 ------- -------------------------

T h e re fo re  average between A and B * 20.65 ragma
-iron*...

»  T o ta l  I r o n  in  whole l i v e r .

From ( 3 ) above t h is  l i v e r  co n ta in e d  7 .S  c c s  

b lo o d . From ( 2 )  above 1 c c  b lo o d  con ta in ed  

.635  mgra I r o n . T h e re fo re  7 .3  c c s  b lo o d  

c o n ta in s  .635  x J.B *  4 .9 5  mgras Iron  

T h e re fo re  I ro n  a c t u a l ly  In  H ep atic  T issu e  

*  20.65  -  4 .9 5  *  15*7 fflgsas i r o n .

/ LIVER No. 21 • * *



LIVSR No, 2 1  -  B e t ty  Sondo. (B .M .H . No. 

Fem ale. F . T .  3 .B . B i r t h  w e igh t 7 Ik s  13 o z s . 

Brown h e e l measurement 21**.

U )

\  cc b lo o d  taken f o r  haem oglobin e s t im a tio n . 

D ilu te d  to  50 cos s o lu t io n  w ith  d i s t i l l e d  

w a te r . 3 cos o f  t h is  s o lu t io n  taken f o r  

c o lo r im e t ry  j

G «  60 th e re fo re  L * .2  PIS

From g ra p h  t h i s  * 2 , 8  mg®s haem oglobin

* amount 1

T h e re fo re  In  1 oc b lo o d  amount Hb »  93.2 mgra

( 2 )

1 cc o f  b lood  taken f o r  i r o n  e s tim a tio n . 

D ig e s te d  and made up to  100 oce s o lu t io n .

1 cc o f  t h is  s o lu t io n  taken f o r  c o lo r im e try  i 

& * 57 th e re fo re  L * .2^41

From gra p h  t h i s  * . 0065 rag® Fe «  amount in  1 00

T h e re fo re  in  100 cos s o lu t io n  amount Fe * .65 ragms

»  amount in  3 ccs  s o lu t io n  

T h e re fo re  amount In  50 ccs  s o lu t io n

* 2 , 8  x

s o lu t io n

* amount in  1 cc b lood

/  ( 3 ) • • • •



(? )

C ru c ib le  + l i v e r  w eighs 
C ru c ib le  w eighs 
T h e re fo re  l i v e r  w eighs 
Volume o f  l i v e r

»  306 Crams
* 201.5 Crams
* I 0U.5 Crams 
a  9 5  C C S

L iv e r  was mushed to  a f in e  p u lp  and made up to  

500 ccs  s o lu t io n .  Shaken w e l l .  A llow ed to  

stand In  r e f r ig e r a t o r  o v e rn ig h t .

2 ccs  o f  t h is  s o lu t io n  taken f o r  c o lo r im e t ry .

0 * 36 th e re fo re  L «  . H U

From gra ph  t h i s  * 5.6 mgrn haem oglobin

* amount In  2 cos s o lu t io n

T h e re fo re  amount in  5̂  cos s o lu t io n

«  5*6 x

From (1 )  volum e o f  b lo o d  In  l i v e r

a lUOO

93.2

*» 15 cos b lo o d



LIVTTta No . 21 -  OOn11 n ued

(H ) 500 cos s o lu t io n  c o n ta in in g  l i v e r  d r ie d

to  c o n s ta n t w e ig h t a t  1Q5°G in  a i r  oven.

W eight o f  c r u c ib le  + l i v e r  * 217 Grams
W eight o f  c r u c ib le  * 201.5 Grams
T h e re fo re  w e ig h t o f  l i v e r  * I 5.5 Grams

T h is  was then  crushed to  a f in e  powder and

th o ro u g h ly  m ixed . Two samples were taken f o r

i r o n  e s t im a t io n .

A. W atohglass + l i v e r  sample »  3.602 Grams 
W eight o f  w a to h g la ss  = 3*̂ 7 Gratae
T h e re fo re  w e igh t o f  l i v e r

sam ple  *  0 .5 3 2  Gram

D ig e ste d  and made to  100 c c b . 1 cc s o lu t io n

taken f o r  C o lo r im e t ry .

G = 26 * ^ th e re fo re  L =* .5&1

From gra ph  t h is  = .0155 rtigm iro n
* amount in  1 cc s o lu t io n .

T h e re fo re  amount i r o n  in  100 cos s o lu t io n

= 1.55 rogra * amount in  O .532 Gram
l i v e r .

T h e re fo re  amount i r o n  in  I 5.5 Grams d r ie d  l i v e r  

58 1#55 x  I 5.5 * 11-5.15 mgras I r o n .



B, W atchglass +  l i v e r  sample »  13*̂ 778 G rs .
W eight o f  v a tc h g la s s  * 12.77 G rs .
T h e re fo re  w e ig h t o f  l i v e r

D ig e ste d  and made up to  10Q ocs s o lu t io n .

1 cc o f  t h i s  s o lu t io n  taken f o r  c o lo r im e t ry .

0- »  17 th e re fo re  L * «77^

From g ra p h  t h is  »  .0206 rngms I r o n

»  amount in  1 ce s o lu t io n  

T h e re fo re  amount i r o n  in  100 ca s  s o lu t io n

T h e re fo re  amount i r o n  in  15.5 Grams d r ie d  l i v e r

* 2.06 x  * ^ 5»11 mgm F e .

Average frora A and B * *4-5.13 rngta Fe.

From ( 3) above t h is  l i v e r  co n ta in e d  15 c c s .b lo o d . 

From (2 )  above each cc b lood  c o n ta in e d  .b5  mgm Fe . 

T h e re fo re  15 00s b lo o d  c o n ta in s  {.65 x  15) mgm F e .

T h e re fo re  I r o n  a c t u a l ly  in  H e p a tic  T is s u e

* ( ^ 5.13 -  9 .7 5 ) »  35. 3̂  mgm I r o n .

Sample »  0.707g Or

=» 2.06 mgm

* amount in  , f Q J &  Gram l i v e r

* T o ta l  i r o n  in  whole l i v e r

* 9 .76  mgm Fe .

/  LIVER  No. 22 • • •



LIVER No. 22. Doreen M a jo ls . (B .M .H .N o . 3649) 

F u l l  te rm . Fem ale. Aged 7 da ys . B i r t h  Weight 

5 lb s  6 o za . D ied o f  B i la t e r a l  Broncho­

pneum onia.

( 1 )
1 oo o f  b lo o d  taken f o r  Haem oglobin e s t im a tio n .

*
D ilu te d  to  50 oce w ith  d i s t i l l e d  w a te r. A llo w e d  

to  stand in  r e f r ig e r a t o r  o v e r n ig h t .

2 ccs o f  t h is  s o lu t io n  taken f o r  C o lo r im e try .

0  a 39 P th e re fo re  L »  0.401

From g ra p h  t h is  * 5«°5 mgmc haem oglobin

* amount in  2 ccs  s o lu t io n . 

T h e re fo re  in  50 ccs s o lu t io n  haem oglobin

* 5.05 x  JjO = 126.5 mgras

• =* amount in  1 cc b lo o d .

( 2 )

1 co o f  b lo o d  taken f o r  I r o n  e s t im a tio n .

D ig e s te d  and made up to  100 ccs s o lu t io n .

2 ccs o f  t h i s  s o lu t io n  taken f o r  C o lo r im e try :

0 a 3S2 v   ̂ th e re fo re  L  «  0 .*U2.
From g ra p h  t h is  a 0.011 mpa Fe * Amount in  2 ccs

s o lu t io n .
T h e re fo re  100 ccs s o lu t io n  c o n ta in  .011 x  100

T "
* Q.55 mgm I r o n  a amount Fe in  1 cc

................. . " B lo o d .

/ (3 ) • • • »



( 3) Volume o f  L iv e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t .o f l i v e r

70 C C S
27 & Grams 
2 J1 .5  Grams 

76.5 Grams

L iv e r  mushed and pu lp ed  and made up to  500 ccs 

s o lu t io n  w ith  d i s t i l l e d  w a te r. Shaken and 

a llo w e d  to  sta nd  o v e rn ig h t  in  r e f r ig e r a t o r .

2  ccs taken f o r  C o lo r im e try  ;
.2 (+  i . )

$ 38 35 th e re fo re  L  »  0 .44 7
From g ra p h  t h is  »  5.625 fflgms Hb * amount in  2 ccs

s o lu t io n .

T h e re fo re  In  50G ccs s o lu t io n  amount haem oglobin

* 5.&?5 x 5QQ
2

* llK )6 .2 5  mgtns Hb.

* amount Hb in  l i v e r .

From (1 )  above 1 oc b lo o d  co n ta in e d  126.5 mgras Hb

T h e re fo re  volume o f  b lo o d  in  l i v e r

« 1^06.25
126.5

C C S

* 11.1 C C S .

/ W •  •  * •



O V E R  Wo. 2? -  co n tin u e d .,

(4 )  S o lu t io n  c o n ta in in g  l i v e r  p ie c e d  in  

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e igh t 

a t  105°c I n  an a i r  oven .

Weight o f  d is h  + d r ie d  l i v e r  * 219*5 Grasso
W eight o f  e v a p o ra tin g  d is h  «  201.5 Grams
T h e re fo re  w e ig h t o f d r ie d  l i v e r  * IS  Orams

9  fflnwwj w. ununTnuiirwiTiinii• r  -— immmmm*

T h is  was cru sh e d  to  a f in e  powder and m ixed. 

Two sam ples were taken f o r  i r o n  e s tim a tio n  :

A. C r u c ib le  + l i v e r  sample 
C r u c ib le  w eighs 
T h e r e fo r e  l i v e r  sam ple

3,665 Crams 
3»075 Grams 
0.59 Grom.

D ig e s te d  and made up to  100 ccc s o lu t io n .

1 ce solution taken for Colorimetry.
0 = 49 th e re fo re  L  »  0. 310*

From g ra p h  t h is  * 0.0003 ngra Fe =* amount in
1 cc s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  Fe »  0 .03 mgras

» amount in 0.59 Gram dried 
liver.

Therefore In 10 Grans of dried liver amount 
Iron . « .03 x 1|_

»  25. 3? mgms I r o n .



C r u c ib le  •* l i v e r  sample «  3*^^5 Crams
* C r u c ib le  w eighs * 3«c 75 Crams

T h e re fo re  l i v e r  sample
w eighs »  0 .7 ^  Crams

D ig e ste d  and made up to  100 ccs s o lu t io n

1 cc s o lu t io n  taken f o r  C o lo r im e try .

Or * ^ l 3 th e re fo re  L = O .3S2
From graph  t h is  * 0 .010^ mga iro n

= amount In  1 cc s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

« 1.04 mgm * amount in 0. 7H Gr.
l i v e r .

T h e re fo re  in  IS  Grams d r ie d  l i v e r  amount i ro n  

»  1 .0 ^  x  IS  * 25.29 mgms i r o n .

T h e re fo re  average from A and B * 35.335 mgras F e .

a T o ta l  I r o n  in  whole l i v e r .

From ( 3) above l i v e r  co n ta in e d  11.1 ccs b lo o d  

From (2 )  above 1 cc b lo o d  c o n ta in e d  O.55 mga F e . 

T h e re fo re  11.1 ccs  b lo o d  c o n ta in  11.1 x .55  mgra Fe .

* 6.1 mgms iro n

T h e re fo re  amount i r o n  a c t u a l ly  in  H e p a tic  T is s u e  

«  25.305 -  6.1 * 19.205 mgms i r o n .

/ LIVER No. 23 • • •



LIVER Ko. 21 Lena Xtanalo 'B.M.H. No.39^1)

F u l l  Terra. Fem ale. Aged S d a ys . B i r t h  

W eight 5 lb a  13+ oz3 . D ied o f  Bronchopneum onia.

(1 )

1 cc b lo o d  taken f o r  haem oglobin e s t im a tio n . 

D ilu te d  to  50 ocs w ith  d i s t i l l e d  w a te r.

A llow ed  to  stand in  r e f r ig e r a t o r  o v e rn ig h ts

2 ccs o f  t h i s  s o lu t io n  taken f o r  C o lo r im e try .

O ** th e re fo re  L * 0. 35̂
From gra p h  t h i s  *  4 . ̂ 5 agms Hb «  amount in  2 cce

s o lu t io n

T h e re fo re  amount Haem oglobin in  50 cce s o lu t io n

*» ty. ^5 k 50 ** I I I .25 mgms *t amount Hb in  
■ T  ---------------------------- 1 co b lo o d .

( 2 )

1 cc b lo o d  taken f o r  i r o n  e s tim a tio n  1 
D ige ste d  and made up to  10Q ccs s o lu t io n .

2  oca o f  t h is  s o lu t io n  taken f o r  C o lo r im e try .
, <+ {)

G ** h i  th e re fo re  L ® O .3S5
From g ra p h  t h is  * 0.0102 mgm Fe * amount Fe in

2 ccs s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount i r o n

® .0102 x  1Q0 ** 0. 5I  sigm “  amount in  1 cc
2 : —  b lo o d .



(3 )  Volume o f  l i v e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

= 050 Grams 
»  i f 5 Grams 
a f p GratQB

L iv e r  mushed and pu lped  and made up to  500 cos 

s o lu t io n  w ith  d i s t i l l e d  w a te r. A llow ed to  stand 

o v e rn ig h t  in  r e f r i g e r a t o r .

2 cos o f  t h is  s o lu t io n  taken f o r  C o lo r im e try  :

G = 40 th e re fo re  L =* Q .396
From gra ph  t h is  * 5 mgms Hb * amount in  2 ecs

s o lu t io n .

T h e re fo re  in  500 cco s o lu t io n  amount Hb

From (1 )  above 1 cc b lo o d  con ta in e d  111.25 ragras Hb 

T h e re fo re  volum e o f  b lo o d  in  l i v e r  »  1250 ecs

(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in  e va p o ra t­

in g  d is h  and d r ie d  to  co n sta n t w e ig h t in  an a i r  

oven a t 105°C.

T h e re fo re  w e ig h t o f  d r ie d  l i v e r  = lb  Grams 

T h is  was crushed to  a f in e  powder an;? m ixed.

A sample was taken f o r  i ro n  e s t im a tio n .

T h e re fo re  w e igh t o f  l i v e r  sample * 0.298 Gram

/ T h is  . . .

T il. 25 
~ 11.2 008.

W eight o f d is h  *■ d r ie d  l i v e r  
W eight o f  d is h

*= 191 Grams
* 175 Crsms

W atchglass + l i v e r  sample 
W eight o f  w a tch g la ss

* 3.473 Grams
* 3.075 Grams



? .y i  (a )

T h is  vma d ig e s te d  and made up to  100 cos s o lu t io n .

1 oc o f  t h is  s o lu t io n  taken f o r  c o lo r im e try  i 

0- «  37 th e re fo re  L = .429

From gra ph  t h is  * 0.0114 mgra I r o n

* amount In  1 cc s o lu t io n  

T h e re fo re  amount I r o n  In  100 cos s o lu t io n

*  l . l 4  sagas
* amount in  0.395 Q r m  l i v e r

T h e re fo re  amount i r o n  in  16 grams d r ie d  l i v e r

* 1*14 x 16 * 45.53 mgraa iro n
• 322 ----------------------------------------

* T o ta l  i r o n  in  whole l i v e r .

From ( 3) above l i v e r  conta ined  11.2 ccs b lo o d

From (2 )  above 1 cc b lo o d  co n ta in e d  .51 mgra Fe

T h e re fo re  11.2 ccs b lo o d  c o n ta in  (1 1 .2  x . 51 )ngra Fe

* 5.7 ragms iro n

T h e re fo re  a c tu a l amount o f  i r o n  in  H epa tic  T is s u e

»  (4 5 .S 3 -  5. 7) mgras

= 40.13 mgm3 iro n

/ LIVER No. 24 • • *



L?gy3Ft No, P.h -  B e a tr ic e  M a t la tg i ( B.M .H .N o .U o ^ S )

P a l l  Term . M ale. S t i l l b i r t h .  B i r t h  W eight S lb s  lO o x s .

( 1) | co b lood  taken f o r  haem oglobin e s t im a tio n . 

D ilu te d  to  50 ccs w ith  d i s t i l l e d  w a te r . A llow ed  

to  stand in  r e f r ig e r a t o r  o v e rn ig h t .

1 oc s o lu t io n  taken f o r  c o lo r im e t ry :

Q  »  752 th e re fo re  L * .1221

From gra ph  t h is  * 1 .55 sgrao haem oglobin
* amount in  1 cc s o lu t io n

T h e re fo re  in  5̂  ccs s o lu t io n ,  haem oglobin

* 1»55 x  5°  "  77.5  ragms * amount in  £ co b lood  

T h e re fo re  haem oglobin in  1 co blood «  155 ragas.

( 2) | cc b lo o d  taken f o r  i r o n  e s t im a tio n .

D ig e ste d  and made up to  100 ccs s o lu t io n .

2 ccs o f  t h is  s o lu t io n  taken f o r  c o lo r im e t ry ;

Q  * 53 th e re fo re  L  * .2755

From gra ph  t h is  * Q . Q Q J k  mgm Fe »  amount in  2  ccs
s o lu t io n

T h e re fo re  In  100 ccs s o lu t io n  amount iro n

* .0074 x IOO »  .37 agm iro n““ "-nr

T h is  amount i r o n  is  p re se n t in  £ cc b lo o d , thus 

in  1 cc b lo o d  amount o f  i r o n  p re se n t i s  0. 7̂  mgma



LIVER Ho. S k  -  c o n u n re a . 

(3 )  Volume o f  L iv e r * 130 CCS
W eight o f  c r u c ib le  ♦ l i v e r  * 343 Grams 
W eight o f  c r u c ib le  »  201.5 Grains
T h e re fo re  w e igh t o f  l i v e r  * 141.5 Grama

L iv e r  mushed to  a f in e  p u lp  and made up to  

500 ccs w ith  d i s t i l l e d  w a te r. Th o ro u g h ly  

shaken and then  a llo w e d  to  stand o v e rn ig h t  

in  r e f r i g e r a t o r .

1 cc s o lu t io n  taken f o r  c o lo r im e try  t

G «  37* th e re fo re  L * .429

From graph  t h is  * 5.4 mgas haem oglobin 

T h e re fo re  amount haem oglobin in  500 cos s o lu t io n

* 5 .4  x  5°G * 3 7 0 0  mgrns haem oglobin

* amount haem oglobin in  l i v e r

From (1 )  above 1 cc b lo o d  co n ta in e d  I 55 mens Hb 

T h e re fo re  volum e o f  b lo o d  in  l i v e r  **

* 17.4 cos



LIVER Ko> 2m- - continued.
{ k )  S o lu t io n  c o n ta in in g  l i v e r  p la c e d  in  

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e igh t 

in  a i r  oven a t  105J c .

W eight o f  d is h  + d r ie d  l i v e r  * 229.5 Grams
W eight o f  d is h  * 201.5 Grams
T h e re fo re  w e ig h t o f  l i v e r  «  2 8  Prams

T h is  was crushed to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s tim a tio n  :

W eight1 o f  w a toh g la ss  + sample * 13*339 drams
W eight o f  w a tch g la ss  «  12.773 drams
T h e re fo re  w e igh t o f  l i v e r  sample* 0,566 Prams

D ig e s te d  and made up to  100 oca s o lu t io n .

2 ocs o f  t h is  s o lu t io n  taken f o r  c o lo r im e try :

0 * 31* th e re fo re  L * . 5°5

From gra p h  t h is  * .013*} mgra i r o n

* amount In  2 ccs  s o lu t io n .

T h e re fo re  amount I r o n  in  100 ccs  s o lu t io n

* . 013^ x  100 «  0.67 ragm

* amount in  0.566 Gram d r y  l i v e r .

T h e re fo re  amount I r o n  in  2 8  drams d r ie d  l i v e r

* T o ta l  i r o n  in  w hole l i v e r

/  From •  « *



From ( 3) above t h is  l i v e r  co n ta in e d  

17.4 ccs b lo o d .

From (2 )  above 1 cc b lo o d  co n ta in e d  

0. 7̂  mgm I r o n ,

T h e re fo re  I J . k  ccs  b lo o d  c o n ta in

( 17.^  x  *7I}-) njgms i r o n

* 12.9 ragras i r o n .

T h e re fo re  i ro n  a c t u a l ly  p re se n t in  

H e p a tic  T is s u e  * ( 33.1  -  12.9)

a 20.2 ragms.

/ LIVER  Ho. 25



LIVER No. 25. F reda  K u b e k a .O .M .H . N o .6337) 

Fem ale. F u l l  Term. Aged 4- d a ys . D ied o f 

bronchopneum onia. B i r t h  w e igh t 6 lb s  H oze .

U )
1 00 b lo o d  taken f o r  haem oglobin e stim a tio n s  

D ilu te d  to  50 cos w ith  d i s t i l l e d  w a te r.

Shaken and a llo w e d  to  stand o v e rn ig h t  in  the  

r e f r ig e r a t o r  t

2 ocs s o lu t io n  taken  f o r  c o lo r im e try  :
2

Or * 59 th e re fo re  L «  .2255

From g ra p h  t h is  ** 2 .S5 mgras haem oglobin

* amount In  2 cca s o lu t io n .

T h e re fo re  in  5° 0s3 s o lu t io n  haem oglobin

* 2.S5 x £0  * 71.25 mgms
2

* amount Hb in  1 cc b lo o d .

( 2 )
1 cc b lo o d  taken f o r  i r o n  e s t im a tio n . D ige ste d  

and made up to  100 cos s o lu t io n .

1 oc s o lu t io n  taken f o r  c o lo r im e try  j 

d »  63 th e re fo re  L * .2007
From gra ph  t h is  «  .0054 mgra i r o n

»  amount in  1 cc s o lu t io n .

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n  

* . 54 ragm • amount In  1 cc b lo o d .



(3 )  Volume o f  l i v e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e igh t o f  l i v e r

*  SO +  C C S

*  2 6 7 . 5  Grams
* 175.2 areas
«  92.3 Oi'aas

L iv e r  mushed to  a f in e  p u lp  and made up to 

930 ccs  w ith  d i s t i l l e d  w aters L e f t  o v e rn ig h t  

in  r e f r i g e r a t o r ,  a f t e r  sh a k in g .

2 ccs  o f  t h i s  s o lu t io n  taken f o r  c o lo r im e t ry :

0 «  5s 2 th e re fo re  L »  0 .232S.

From g ra p h  t h is  »  2.925 mgm haem oglobin

«  amount in  2 ccs  s o lu t io n  

T h e re fo re  amount Hb in  500 ccs  s o lu t io n

* 2 .9 2 5 x 522
< r

«  731.25 mgms haem oglobin.

From (1 )  above 1 cc b lo o d  c o n ta in e d  71.25 ragaa Hb 

T h e re fo re  volume o f  b lo o d  in  l i v e r

731.25
71.25

C C S

10.3 C C S .



e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e igh t 

in  a i r  oven a t  1Q5°C.

W eight o f  d is h  + d r ie d  l i v e r  «  197-5 Grams 
W eight o f  d is h  *  175-2 Grams
T h e re fo re  w e igh t o f  d r ie d

T h is  was crushed to  a f in e  powder and m ixed.

Sample was taken f o r  i r o n  e s t im a tio n .

W eight o f  w atohglasa  + l i v e r
sample * 3-$3& Grams

W eight o f  v a tc h g in s s  * 3-071 Grams
T h e re fo re  sample o f  d r ie d  l i v e r  «  Q.7o5 Gram

T h is  was d ig e s te d  and made up to  100 cos

s o lu t io n .  1 cc s o lu t io n  taken f o r  c o lo r im e try  :
(+  1)

G * 2 &  th e re fo re  L  «  .5^9

Prom gra p h  t h is  * .0146 mgm iro n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n  

* 1.46 ragras »  amount in  0,765 Gram d r ie d

T h e re fo re  amount i r o n  in  22.3 Grams d r ie d  l i v e r

l i v e r 22,3 Grams

* amount in  1 cc s o lu t io n .

l i v e r

»  C l - 46 x 
<

* T o ta l  i r o n  in  whole l i v e r .

/  Prom • » *



2^5*

From { 3} above t h is  l i v e r  co n ta in e d  

IO .3 cce b lo o d .

From (2 )  above 1 cc b lo o d  co n ta in e d  Q . 3̂  mgm 

i r o n .

T h e re fo re  10.3 ccs b lo o d  c o n ta in  t

( 10.3 x  . 5̂  ) mgma i r o n  * 3.36 mga3

T h e re fo re  i r o n  a c t u a l ly  p re se n t in  H epatic  

T is s u e  * (^ 2 .6  — 5»5^ ) 33 3 7 * ^  mgms.

LIVER No. 26 • • •



LIVER Ho, 26. 9are Sikutikwa.(B.M.H.No.6^51)
Full Term. Female. Stillbirth. Birth Weight 

7 lbs 12 ozs.

( 1 )
1 cc blood taken for haemoglobin estimation: 

Diluted to 50 ccs and allowed to stand over­

night in refrigerator.

1 cc of this solution taken for colorimetry :

0 * JO therefore L * .15^9

From graph this * 1.975 mgae haemoglobin

— amount in 1 cc solution.

Therefore in 50 ccs solution amount Hb

a 1.975 x 50 ** 98.75 rngas » amount in 1 cc
----------- Siood,

( 2 )

1 cc b lo o d  taken for iron estimation. 
Digested and made up to 100 ccs solution.
2 ccs taken for colorimetry :

Gr m 4o' therefore L * *395
From graph this * .QI05 aagui iron

* amount In 2 oca solution. 
Therefore in 100 ccs solution amount iron
« .0105 x i | 2  * 0.525 mga

* amount in 1 cc blood.



LTVH'd Uo, ?f> ~ continued.

( ? )
Volume o f  l i v e r  

W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

a 95 CCS
* 309.5 drama« 201.5 drama
* 10S Grams

Liver mushed and made up to 50Q ccs solution 

with distilled water. Shaken and allowed to 

stand overnight in refrigerator.

1 cc of this solution taken for colorimetry s 

G ** 4g* therefore L * ,317 

From graph this = 4 ragas haemoglobin

* amount in 1 cc solution. 

Therefore in 500 ccs solution amount Hb 

* 4 x 500 *» 2,000 mgms haemoglobin.

From (1) above 1 cc b lo o d  c o n ta in e d  98*75 ragms Hb 

T h e re fo re  volume o f  b lo o d  in  l i v e r

* 2000
9^775

cos

* 20.1 c c s .



evaporating dish and dried to constant

weight in  a ir  oven at 1Q5°C.

W eight o f  e v a p o ra tin g  d is h  ♦ d r ie d  l i v e r
* 220.5 Grams

W eight o f  e v a p o ra tin g  d is h  * 201,5 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  * 19 Grams

T h is  was crushed to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s t im a t io n .

W eight o f  w atchg lasa  + l i v e r
sample * 13.253 Grams 

W eight o f  w a tch g la s  a ** 12.77Q Grams
T h e re fo re  w e igh t o f  l i v e r  sample * 0.488 Gram,

D ig e s te d  and made up to  100 ocs s o lu t io n .

1 cc o f  t h ia  s o lu t io n  taken f o r  c o lo r im e t ry :

G * 37 therefore L * .429*

From g ra p h  t h is  * .0114 mgms i r o n

a amount in  1 cc s o lu t io n

T h e re fo re  in  100 cos s o lu t io n  amount i ro n

* 1 .14 lagms * amount in  0.458 Gram d r ie d
l i v e r .

Therefore amount iro n in  19 Grams dried liv e r

* 1.14 x  19 * 44.6 rngrns i r o n
Tfgl ----------------

* T o t a l  i r o n  in  whole l i v e r .

/  From • • *



F r o m  ( 3} above t h is  l i v e r  co n ta in e d  

20.1 cos b lo o d .

From (2 )  above 1 cc b lo o d  con ta ined  

.525 mgme i r o n .

T h e re fo re  20.1 cca b lood  c o n ta in

( 20.1 x  .525 ) * 10.6 mgras i r o n .

T h e re fo re  i r o n  a c t u a l ly  in  H e p a tic  T is s u e  

a (4 4 .b -  1 0 .6 ) mgras «  3̂  i r o n .

/  LIVER No. 27 • • •



LIVSH No, 27 -  Sarah Nngomezukl -  ( B .M .H .

No. 6595)* F u l l  Terra. Fem ale. Age J & da ys. 

B i r t h  W eight 5 lb s  6 o z s . D ied o f  Ic te r u s  

G ra v is  Neonatorum .

(1 )  1 cc b lo o d  taken f o r  haem oglobin 

e s t im a t io n . D ilu te d  w ith  d i s t i l l e d  w ater to  

50 c o s . A llow e d  to  sta nd  o v e rn ig h t  in  

r e f r i g e r a t o r .

1 cc s o lu t io n  taken f o r  c o lo r im e t ry .

G = 6l  th e re fo re  L = .21*47.

From g ra p h  t h is  »  2 .7  agras haem oglobin

** amount in  1 cc s o lu t io n .  

T h e re fo re  amount Hb in  ccs s o lu t io n

* ( 2.7 x  $0} ragras * 135 ragms haem oglobin

* amount in  1 cc b lo o d .

(2 )  1 cc b lo o d  taken f o r  i r o n  e s tim a tio n . 

D ig e ste d  and made up to  100 c c s .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry  :

0  »  3$* th e re fo re  L  »  ,*U7.

From g ra p h  t h is  * .0111 ragra i r o n

»  amount in  2 ccs s o lu t io n  

T h e re fo re  in  100 ccs  s o lu t io n  amount i r o n

-  (.0 1 1 1  X  100) B p i s

* Q.SS a m  i r o n
* amount in  1 cc b lo o d .

/  ( 3 ) . . .



(3 )  Volume o f L iv e r  * $0 ccs
W eight o f  c r u c ib le  + l i v e r  * 302.5 G-raas
W eight o f  c r u c ib le  * 201.5 Grams
T h e re fo re  w e ig h t o f  l i v e r  * 101 Grans

L iv e r  ranched and made up to  $QG  cos w ith

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to

stand o v e rn ig h t  in  r e f r ig e r a t o r .

1 oc s o lu t io n  taken f o r  c o lo r im e try  ;

0 * J & 2 th e re fo re  L * .414.

From graph  t h is  * 5*225 mgms haem oglobin
»  amount in  1 cc s o lu t io n

T h e re fo re  amount Hb in  5°0 ccs s o lu t io n

* 5.25 5 x 500 * 2 ,612 .5  wren«  Hb

From (1 )  above 1 cc b lo o d  con ta ine d  j

135 ragms haem oglobin

T h e re fo re  volume o f  b lood  in  l i v e r

= 2612.5 CG0 s  19.3 CCS.
1 3 5 -------

(*0 S o lu t io n  c o n ta in in g  l i v e r  p la ced  in  

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e ight 

in  a i r  oven a t  1C5°G.

W eight o f  d is h  + d r ie d  l i v e r  * 222 Grams
W eight o f  d is h  «  201.5 Grams
T h e re fo re  w e igh t o f  d r ie d

l i v e r  «  20.5 Gratae

/ T h is •  • •



LIVER NTt>.?7 -  c o n tin u e d . '
T h is  c ru sh e d  to  a f in e  powder and m ixed. A

Sample was taken f o r  i r o n  e s t im a tio n .

W eight o f  w a toh g la ss  + sample * 3» ~'3̂  Orams
W eight o f  w atohg lasa  * 3»°7  ̂Gram®
T h e re fo re  w e ig h t o f  sample =» 0.539 Qrara

D ig e ste d  and made up to  100 cos s o lu t io n .

1 cc s o lu t io n  taken f o r  c o lo r im e try  i

G * 10 th e re fo re  L  * 1 .000.

T h is  re a d in g  i s  too h ig h  f o r  a c c u ra c y , so &

re p e a t was done u s in g  £ cc s o lu t io n  i

0 «  J??* th e re fo re  L »  .534
From graph  t h is  * 0.0142 mgme lr* n

* amount in  |r cc s o lu t io n

T h e re fo re  in  100 ces s o lu t io n  amount iro n

* , 0 l k 2  x  200 * 2. £4 njgm
«  amount i r o n  in  0.539 O r. 

d ry  l i v e r .

T h e re fo re  amount i r o n  in  20.5 Orarao d r ie d  l i v e r
* ( 2.£4 x £0.^ ) cjgajs * 104 .1 mgms Fe.

( .559 ) ------------ ■“------—
=* T o t a l  i r o n  in  whole l i v e r .

From ( 3) above t h is  l i v e r  con ta in e d  19.3 cos b lo o d . 
From (2 )  above 1 cc b lo o d  co n ta in e d  O.55 mgta i r o n  
T h e re fo re  19 «3 00s b lo o d  c o n ta in  ( .5 5  x  19•3) :̂1K;̂ , Fe

“ 10»5 mgtas iron.

T h e re fo re  amount i r o n  a c t u a l ly  in  H epatic  T is s u e
* (104 .1  -  10. 6} lagos

* 93*5 i r o n .

/ LIVER No. 28 9 0 4



F u l l  terra. Male C h i ld .  D ied o f  in t r a c r a n ia l  

haem orrhage. B i r t h  w e ig h t 6 lb s  3 oz.s.

Aged S d a ys . C o n g e n ita l absence o f  r ig h t  hand.

(1 )  1 cc b lo o d  taken f o r  haem oglobin e s tim a tio n .

D ilu te d  to  5̂  ccs w ith  d i s t i l l e d  w a te r and

a llo w e d  to  stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 cos s o lu t io n  taken f o r  c o lo r im e try  :

0 = 49 T h e re fo re  L « .3 1 0 .

From Graph t h is  «  3.9 ragma haem oglobin.
= amount in  2 ccs s o lu t io n .

T h e re fo re  amount 
Hb in  50 cos 
s o lu t io n  a 3 .9

97*5 ragms haem oglobin. 

amount in  1 cc b lo o d .

( 2) 1 cc b lo o d  taken f o r  i r o n  e s t im a tio n .

D ig e ste d  and made up to  100 ocs s o lu t io n .

1 cc o f  t h is  s o lu t io n  taken f o r  c o lo r im e t ry ;

G »  kg T h e re fo re  L  * . 319.

From Graph t h i s  * O.OOS5 a p  i r o n  * amount In  l c c
s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n
w .£>5 mgm 53 Amount in  1 cc b lo o d .



t -* \  Volume o f  L iv e r  
J  C r u c ib le  ♦ L iv e r  w eighs 

C r u c ib le  w eighs 
T h e re fo re  L iv e r  w e ig h t

» 1QO CCS
= 315 Grans 
= 201.5 Crane
= 113.5 Crane.

LIVER  mushed and raade up to  $00 c c s , s o lu t io n .

Shaken and a llo w e d  to  stand o v e rn ig h t  In  r e f r ig e r a t o r .  

1-J: ccs s o lu t io n  taken f o r  c o lo r im e try  j 

G * T h e re fo re  L  *

From graph t h i s  «  7 mgme haem oglobin

* amount in  l| - ccs s o lu t io n . 

T h e re fo re  in  500 ccs  s o lu t io n  haem oglobin

«  7 x  .500
1.5

* 15̂ 6.6 mgrns Hb.

From (1 )  above 1 cc b lo o d  co n ta ln s9 7 «5  mgras Hb.

T h e re fo re  volum e o f b lo o d  in  l i v e r  * 1566.6
97.5

** 16 C C S .



LIVER  No. 2 8  -  c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  live** p laced  in

e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t

W eight o f d is h  + d r ie d  l i v e r  a 223 Grams
W eight o f  d is h  =» 201.5 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  * 21.5 Grams

T h is  was cru sh e d  to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s tim a tio n ;

W eight o f v a tc h g la e s  + sample * Grams
W eight o f  w a tc h g la ss  * J . 0 J 1  Grans
T h e re fo re  w e ig h t o f  sample «* 0.239 Grams

D ig e s te d  and made up to  100 ocs s o lu t io n .

lc c  o f  s o lu t io n  taken f o r  c o lo r im e try  :

a = j* 3  th e re fo re  L »  .459*

From Graph t h is  »  .0123 ®gsi i ro n

* amount in  1 cc s o lu t io n .

T h e re fo re  amount i r o n  in  100 ocs s o lu t io n

T h e re fo re  amount i r o n  in  21.5  Grams d r ie d  l i v e r

w e ig h t in  a i r  oven a t  105° C

»  1.23 mgms Fe

=» amount in  .239 Gram L iv e r

110.9 mgm i r o n .



A second sample was taken :

W eight o f  w & tchg lass sample * J . k 2 2  Grams
W eight o f  v& tch g l& ss »  3»°7^ Grams
T h e re fo re  w e ig h t o f  sample * 0 .1^3  Grams.

D ig e s te d  and made up to  100 ces s o lu t io n .

1 cc o f  s o lu t io n  taken f o r  c o lo r im e try  i

G * 21 T h e re fo re  L * O .67S.

From graph  t h i s  * .013 rngra Ire n

»  amount in  1 cc s o lu t io n .

T h e re fo re  amount I r o n  in  100 cce * 1 .3  ragms

* amount I ro n  
In  gram
d ry  l i v e r .

T h e re fo re  amount i r o n  in  21.5 Harris d r ie d  l i v e r

® 21*5 x 1.3

* 111.2 mgms i r o n .
</

A ve ra g e  from two samples = I I I .05 m g s a s  Fe

=* T o ta l  i r o n  in  
whole l i v e r .

From ( 3) above l i v e r  c o n ta in e d  lfeccs b lo o d .

From (2 ) above 1 cc b lo o d  conta ined  .35 mgm ir o n

T h e re fo re  13 ccs b lo o d  c o n ta in !16 x  .3 5 ) m g m  * 13.6
mgm Fe .

T h e re fo re  amount i r o n  a c t u a l ly  in
H e p a tic  T is s u e  = ( H l .05 -  13.6 »  97.̂ 5 ragms Fe .

/  ( 3 )  S P L E E N • • • •



(3 } Volume of Spleen « 9 cos
Weight of crucible + spleen * 135.5 Grama
Weight of crucible * 175-2 Grams
Therefore weight of spleen * 10.3 Grams.

SPLEEN mushed and made up to  100 ccs w ith  

d i s t i l l e d  w a te r . Shaken and stood in  

r e f r ig e r a t o r  o v e rn ig h t .

3 ccs solution taken for calorimetry s

G «  53 th e re fo re  L «  .2366
From graph this » 2.957 mgtas haemoglobin

» amount in 3 oca solution 

Therefore in 100 cca solution amount haemoglobin

(2.975 x 100)
( ) sga

* 99-1 mgrac Hb.

From (1) above 1 cc blood contained 97-5 mgrnc Hb. 

Therefore volume of blood in spleen a 99.1

97-5

= 1 cc.

/ {*0 • • * •



LIVER No, 2S -  c o n tin u e d .

(4 ). S o lu t io n  c o n ta in in g  sp le e n  p la ce d  In

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t

w e igh t In  a i r  oven a t  105°c.

W eight o f  d is h  ♦ d r ie d  sp le e n  * 177 Grams
W eight o f  d is h  «  175*2 Grams
T h e re fo re  w e ig h t o f  d r ie d  spleen «  1 ,g Grains.

T h is  was cru sh e d  to  a f in e  powder and m ixed.

A sample was taken f o r  I r o n  e s t im a tio n .

W eight o f  w a tch g la ss  ♦ sample * 3 *251 Grama
W eight o f  w a tch g la ss  * 3*°71 Grama
T h e re fo re  w e ig h t o f  sample «  Q.1S Gram.

D ig e s te d  and made up to  100 ccs s o lu t io n .

2 ccs  s o lu t io n  taken f o r  c o lo r im e t ry :

G * 50 th e re fo re  L «  . 301.

From Graph t h i s  * .00$ mgm iro n
'  =s amount in  2 ccs s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount Ir o n

*  ( . 0 0 3  X  10 0  }

( “ ) asm

as 0 .4  mgra
as amount In  0 .1 S  Gram d ry  S p le e n . 

T h e re fo re  amount i r o n  In  l . g  Grams d r ie d  Spleen

= 4 mgras

* T o t a l  i r o n  in  whole sp le e n .

/  From



L I V E R  No. 2S -  c o n tin u e d .

From ( 3) above sp le e n  co n ta in e d  1 co b lo o d . 

From (2 ) above le c  b lo o d  c o n ta in s  .£5 mgm Fe. 

T h e re fo re  a c tu a l suaount i r o n  in

e p le n io  t is s u e  «  (*J- -  .£ 5) mgms

-  3 .15 mgras i r o n .

/ Liver No. 29 ...



NUMBER 29 - M a r y  (B.M.H. No. 815) Full term 

m a l e  child. S tillbirth. B irth W e i g h t  6 lbs M-ozs. 

I n t r a c r a n i a l  h a e m o r r h a g e .

(1 ) 1 co b lood t aken f o r  h a e m o g l o b i n  

e stimation. Dilu t e d  to 50 cos w i t h  d i stilled 

water. A l l o w e d  to s tand o v e rnight in r e f r i g e r ­

ator, 1 cc of this s o l u t i o n  t aken for 

c o l o r i m e t r y  :

0  - 63 t h e r e f o r e  L  » .2 0 0 7

F rom g r a p h  this * 2 . 5 5  ® g n s  h a e m o g l o b i n

* a m o u n t  in 1 cc solution 

T h e r e f o r e  in 5^ ccs s o l u t i o n  a m o u n t  h a e m o g l o b i n

*  2 . 5 5  x 5^ * 1 2 7 . 5  mgras h a e m o g l o b i n  

= a m o u n t  h a e m o g l o b i n  In 1 cc blood.

(2) 1 cc b l o o d  t aken for Iron estimation. 

D i g e s t e d  an d  m a d e  up to 100 ccs solution.

1 cc of this s o l u t i o n  taken for colorimetry:

0  «  59 t h e r e f o r e  L * .2291

F r o m  g r a p h  this a .0 0 6 1 mgra iron

* a m o u n t  in 1 cc solution. 

T h e r e f o r e  In 100 ccs s o l ution a m o u n t  Iron

* >51 m/ma * a m o u n t  Iron In 1 cc blood.



(3 ) V o l u m e  of l iver 
Wei g h t  of c r u c i b l e  +  liver 
Wei g h t  of c r u c i b l e  
T h e r e f o r e  w e i g h t  of l iver * 156 Grams#

* 13s C C S
70 Grams 
14 Grams

L I V E R  m u s h e d  and m a d e  up to 500 ccs s o l u t i o n  

w i t h  d i s t i l l e d  water. Shaken, end allo w e d  to 

stand o v e r n i g h t  in r e f r igerator.

£ cc of this s o l u t i o n  taken for colorimetry.

G  *  H9 t h e r e f o r e  L * .3 1 0

F rom g r a p h  this » 3 . 9  a g m s  h a e m o g l o b i n
♦

. st a m o u n t  in h cc s o l u t i o n  

T h e r e f o r e  in 500 ccs amount h a e m o g l o b i n  

»  3.9 x 5 C W  x 2

** 3 »9°u rngms h a e m o g l o b i n

« Total H b  in the w h o l e  l i v e r  

F r o m  (1) a b o v e  1 cc b l o o d  c o n t a i n e d  1

1 2 7 . 5  nigras h a e m o g l o b i n

T h e r e f o r e  v o l u m e  o f  b l o o d  in l i v e r

39°° a  3 0 .6  ccs.
127.5

/  CH-) . . .



NUMBER 2 9  - continued.

(4) S o l u t i o n  c o n t a i n i n g  liver p l a c e d  in 

e v a p o r a t i n g  d i a h  an d  d r i e d  to c o n s t a n t  weight  

in a i r  o v e n  at 1 0 5°C.

W e i g h t  o f  d i s h  + d r i e d  l i v e r  « 2 ^ 6 . 6  G r a m s
W e i g h t  of d i s h  ® 2 1 4  G rams
T h e r e f o r e  w e i g h t  of d r i e d  liver * 32,5 Grams

This w a s  c r u s h e d  to a fine p o w d e r  and mixed,

A sample w a s  t aken f o r  iron e s t i m a t i o n  :

’Weight o f  w a t c h g l a s s  + sample »  3» 377 G rams
We i g h t  of w a t c h g l a s s  *  J . o j l  Grams
T h e r e f o r e  w e i g h t  of l i v e r  samp l e ^  0 ,3 0 6  Gra m

D ig e ste d  and made up to  100 c c s ,

2 ccs s o l u t i o n  taken for c o l o r i m e t r y  j

G  «  il-2* t h e r e f o r e  L * *37^

From, g r a p h  t h is  * ,01 rngra i r o n

«  a m o u n t  In 2 ccs solution

T h e re fo re  in  100 ccs  s o lu t io n  amount i r o n

«  .01 x  100 * 0.5 mgm iro n
2

a amount In  ,306 Gram d r ie d  l i v e r  

T h e re fo re  amount i r o n  in  32.5 Grams d r ie d  l i v e r

(0. 5. x  32^5 ) mgme =» 53.1 mgras I r o n
(

»  T o t a l  i r o n  in  whole l i v e r .

/  From •  •  *



F r o m  (3 ) a b o v e  l i v e r  c o n t a i n e d  :

3 0 .6  ccs blood.

F r o m  (?) a b o v e  1 cc b l o o d  c o n t a i n e d  :

0 .6 1  m g a  i ron

T h e r e f o r e  3 0 .6  ccs b l o o d  c o n t a i n s  i 

(3 0 .6  x  .61) mgra iron

* 1&»6 a g m  iron

T h e r e f o r e  a m o u n t  a c t u a l l y  in H e p a t i c  Tissue 

« - IS.6 ) mgras *

*  3 ^ .4  ragms iron.



(3 )  Volume o f  sp leen  
W eight o f  c r u c ib le  +  sp leen  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  sp leen

»  5 cos
«  72.5 Grams
«  67 Grams
«  5.5 Grams

SPLEEN mushed and made up to  100 cos w ith

d i s t i l l e d  w a te r . Shaken and a llo w e d  to  stand 

o v e rn ig h t  in  r e f r i g e r a t o r .

2 00s o f  t h i s  s o lu t io n  taken f o r  c o lo r im e try  ;

G * 50 th e re fo re  L  * .301
From graph  t h is  «  3»& mgms haem oglobin

«  amount in  2 cos s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount Hb

«  3 .S  x 1Q0
2

«  190 mgms haem oglobin

* T o ta l haem oglobin in  sp leen  

From (1 )  above 1 cc b lo o d  c o n ta in e d  :

127.5 ®gms haem oglobin 

T h e re fo re  volum e o f b lo o d  in  sp le e n

* 190
-------------—  C C S

127.5 *

* 1.5 C C S .



N'u"Ii3EK 29 -  c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  sp leen  p la ced  in

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t

w e igh t in  a i r  oven a t  105°C.

W eight o f  d is h  + d r ie d  sp leen  =» 66 Grams
W eight o f  d is h  * 67 Grams
T h e re fo re  w e ig h t o f  d r ie d  sp leen^ 1 Gram

T h is  was crushed to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s tim a tio n  1

W eight o f  w a tch g la ss  + sample * 3*^55 Grams
W eight o f  w a tch g la ss  * 3*^71 Grams
T h e re fo re  w e ig h t o f  sp le e n

sample * 0.164 Gram

D ig e ste d  and made up to  100 ccs s o lu t io n .

2 cos s o lu t io n  taken f o r  c o lo r im e try  ;

G «  44* th e re fo re  L * .354

From g r a p h  this * . 0 0 9 5  aagm iron

* «  amount in  2 ccs

T h e re fo re  in  100 ccs  s o lu t io n  amount i ro n

* .0095 X lpo »  0.479 agrn
2

= amount in  .164 Gram d r ie d  sp leen  

T h e re fo re  amount i r o n  in  1 Gram d r ie d  sp leen

* (.475 x  1 ) ragms * 2. 5S ragras i ro n
( . w n  -------- -— —

»  T o t a l  i r o n  in  sp le e n .

/ From • • *



F r o m  (3 ) a b o v e  spleen con t a i n e d  i

1 . 5  008 blood.

F r o m  (2) a b o v e  1 co blood c o n t a i n e d  :

.6 1  rnfja i ron

T h e r e f o r e  I . 5  0 0s b l o o d  c o n t a i n  !

( 1. 5  x .6 1 } agjta iron

a  0 .9 1 5  tng® |

T h e r e f o r e  am o u n t  iron a c t u a l l y  in Splenic 

Ti s s u e  » (2 .5 6  - .9 1 5 } a g m s
4

« I .6 6 5 m g a s  iron.

/ NUM B E R  30 • • •



NUMBER 30 - Banna Mazlbuko.(3.M.H.No.7 7 9)
F u ll?  term male c h i ld .  S t i l l b i r t h .  B ir t h  

W eight 7 6 o z a .  In t r a c r a n ia l  haem orrhage.

( 1) % cc b lo o d  taken f o r  haem oglobin 

e s t im a t io n : Made up to  50 ccs  s o lu t io n  w ith  

d i s t i l l e d  w a te r. Shaken and a llow e d  to  stand 

o v e rn ig h t  in  r e f r ig e r a t o r .

3 cca o f  t h is  s o lu t io n  taken f o r  c o lo r im e try  :

G * 69 th e re fo re  L * .1612

From g ra p h  t h is  * 2.05 tagrae haem oglobin

«  amount in  3 ccs  s o lu t io n  

T h e re fo re  in  50 ccs  s o lu t io n  amount haem oglobin 

* 2.05 x  JjjO »  34.2 fflgtns haem oglobin
3

a amount in  £ cc b lood

" T h e re fo re  amount haem oglobin in  le e  b lood
a 6 g .4  ragms.

( 2) 1 cc b lood  taken f o r  I r o n  e s t im a tio n .

D ig e ste d  and made up to  100 ccs s o lu t io n .

1 cc s o lu t io n  taken f o r  c o lo r im e t ry ;

G * 62 th e re fo re  L * . 2076.

From gra ph  t h is  «  .0055 mgra i r o n  * amount in  lc c
s o lu t io n .

T h e re fo re  in  100 ccs  s o lu t io n  amount i ro n  

«  . 55 mgm =* amount in  1 cc b lo o d .

/ LIVER ....



(3) liver.
Volume o f  l i v e r  

W eight o f  c r u c ib le  + l i v e r  
* W eight o f  c r u c ib le  

T h e re fo re  w e igh t o f  l i v e r

=« S7 ces* 312.5 drams 
»  219 drams 
»  99*5 drams

L iv e r  mushed and made up to  5°d 0°® w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  stand, 

o v e rn ig h t  in  r e f r i g e r a t o r .

2 cos s o lu t io n  taken f o r  c o lo r im e t ry .

0 = 5 ?  th e re fo re  L * .2SU0

From gra p h  t h is  «  3*575 mgras haem oglobin

T h e re fo re  amount haem oglobin in  $00 ccs s o lu t io n

* T o t a l  haem oglobin in  whole l i v e r .  

From (1 )  above 1 cc b lo o d  co n ta in e d  :

«  amount in  2 ccs  s o lu t io n

6 g.4  mgms haem oglobin 

T h e re fo re  volume o f  b lo o d  in  l i v e r

= g93»75 «
6& A

13 ccs



NUMBPR 30 -  c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in  

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e igh t 

in  a i r  oven a t 105°C.

W eight o f  d is h  +  d r ie d  l i v e r  »  243 Grams
W eight o f  d is h  * 219 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  * 24 Grams

T h is  was crushed  to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s t im a tio n .

W eight o f  w a tchg la sa  + sample * 3 * ^ 9  Grams
W eight o f  w a tch g la ss  * 3»°71 Grams
T h e re fo re  w e igh t o f  l i v e r  sample* 0.378 Gram

Sample d ig e s te d  and made up to  100 c c s .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry .
„ i

G s» 36 th e re fo re  L  * .441

Proa gra ph  t h is  * .0118 mgm i r o n

=* amount in  2 ccs  s o lu t io n  

T h e re fo re  in  100 ccs  s o lu t io n  amount i ro n

* .0118 x 100
2

«  0.59 mgm i r o n

* amount in  0. 37s Gram d ry  l i v e r .

T h e re fo re  amount i r o n  in  24 Grams d r ie d  l i v e r

( X ngms * 37.4 mgms iro n

* T o ta l  i r o n  in  whole l i v e r .



From ( 3) above l i v e r  co n ta in e d  ;

13 ccs  b lo o d .

Frora (2 )  above 1 co b looa  c o n ta in e d  1 

0.55 raga i r o n

T h e re fo re  13 ccs  b lo o d  c o n ta in s  i 

(13 x  . 55) ragms I r o n

=* 7*15 nigas i ro n

T h e re fo re  amount i r o n  a c t u a l ly  in  H e p a tic  

T i s s u e  «  ( 37. ^ -  7 .1 5 ) agm

»  30..?5 ragms i r o n .

/  ( 3) SPLEEN • • •



(3)  SFLFEN.
V o l u m e  of S p l e e n  

W e i g h t  of c r u c i b l e  + spleen 
W e i g h t  of c r u cible 
T h e r e f o r e  w e i g h t  of s p l e e n

* - 6 ccs
=» 192.5 Grama* 1S6 Grams

6 . 5  G rams

Spleen mushed and made up to  100 ccs w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  stand 

o v e rn ig h t  in  r e f r ig e r a t o r .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry .

0 * $6 th e re fo re  L  * ,2513

From gra ph  t h is  a 5*175 mgms haem oglobin

* amount in  2 ccs s o lu t io n  

T h e re fo re  amount Hb in  100 ccs s o lu t io n

F r o m  (1) a b o v e  1 cc b l o o d  c o n t a i n e d  6g.4 m g m s  Hb 

T h e r e f o r e  v o l u m e  of b l o o d  in sp l e e n  *  15$.75

* 3 . 1 7 5  x 100
2

* 1 5 & .7 5  m g m s  h a e m o g l o b i n

* T o t a l  Hb in spleen

“T O T
»  2.3  CCS

/  W • • • •



NiWnra V j -  c o n tin u e d .

( ’-O S o lu t io n  c o n ta in in g  sp leen  p la ce d  in  

e v a p o ra tin g  d le h  and d r ie d  to  c o n s ta n t w e igh t 

in  a i r  oven a t  1Q5°C.

W eight o f  d is h  ♦ d r ie d  sp le e n  * 1S7*25 Grams
W eight o f  d is h  * * IS b  Grams
T h e re fo re  w e ig h t o f  d r ie d  epleen= 1.25 Grams

T h is  was crushed to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s t im a tio n .

W eight o f  w a toh g la ss  + sample * 3*2^9 Grams
W eight o f  w a tohg la ss »  J , Q J 1  Grams
T h e re fo re  w e ig h t o f  sp le e n

sample * 0 ,1 7S Gram

Sample d ig e s te d  and made up to  100 ccs

2 ccs s o lu t io n  ta k e n  f o r  c o lo r im e try  i

G «  6̂ th e re fo re  L »  *337

Prom g ra p h  t h is  «  .009 agras i ro n

* amount In  2 ccs s o lu t io n  

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

= .009 x 100 ss .hp ragra

* amount in  .17S Gram d ry  sp leen

T h e re fo re  amount i r o n  in  1.25 Grams d r ie d  sp le e n

as ( 0 .U5 x 1.25 ( agras iron 
( .178 )

»  5.1fe arms i r o n

«  T o t a l  i r o n  in  sp le e n .



F r o m  (3 ) a b o v e  this spleen c o n t a i n e d  : 

2.3 ccs blood

F rom (2) a b o v e  1 cc b l o o d  c o n t a i n e d  : 

0 .5 5  m g m  iron

T h e r e f o r e

rs

2 . 3  ccs b l o o d  conta i n s  : 

(2.3 x »55) nigms iron

1 . 2 7  m e m o  iron

T h e r e f o r e am o u n t  i ron a c t ually in 3plenlc

T i s s u e  ** (3 .1 6  - 1 .2 7 ) m g m s

1.S 2  m g m s  iron.

/ N U M B E R  31 • • •



NUMBER ~U - Mary Pilane. (B.M.H. No.1 2 3 4) 
Full term male child. Aged 8 days. Birth 
Weight 6 lbs g ozas. Intracranial haemorrhage.

(1 )

1 cc blood taken for haemoglobin estimation. 
Made up to 50 ccs vith distilled water. 
Shaken, and allowed to stand in refrigerator 
overnight.

2| ccs solution taken for colorlmetryj

From graph this * 6.175 ®gms haemoglobin
* amount in 2| ccs solution 

Therefore amount haemoglobin in 5° cc® solution

* amount in 1 cc blood.

( 2 )

1 cc blood taken for iron estimation.
Digested and made up to 1 0 0 ccs solution.
2 ccs solution taken for colorimetry ;

Or =* 39* th e re fo re  L »  ,4o6
%From graph this * .0 1 0 2 5 mgms iron * amount in 2 ccssolution

Therefore in 100 ccs solution amount iron

0 * 32* therefore L * .491

(6.175 x 50 ) mgmQ . 1 2 4 mgms Hb

« amount in 1 cc blood.



NUMBER *31 -  c o n tin u e d . 

(3 )  U V E R ,

Volume o f  l i v e r  
W eight o f  c r u c ib le  ♦ l i v e r  
Weight o f  c r u c ib le  
T h e re fo re  w e igh t o f  l i v e r

* 75 CCS
a 268.8 Grams 
a 186,? Grams
* 82.6 Grams

L iv e r  mushed and made up to  5°0 ccs s o lu t io n

w ith  d i s t i l l e d  w a te r . Shaken* and a llow ed  to

stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 \  ccs s o lu t io n  taken f o r  c o lo r im e t ry .

G a 37' th e re fo re  L  * .429

From gra ph  t h is  «  5 .4  ragms haem oglobin

* amount in  2-| ccs  s o lu t io n

T h e re fo re  in  500 ccs s o lu t io n  amount Hb

= (5 .4  x  ^0 0 )( t: 5 )
»  1080 mgas Hb

From (1 )  above 1 oc b lo o d  co n ta in e d  124 mgras Hb 

T h e re fo re  volum e o f  b lo o d  in  l i v e r

as 10^0
c c s

8.7 ccs,



NUMBER 31 -  c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in  

e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t 

w e igh t in  a i r  oven a t  105°c.
W eight o f d is h  + d r ie d  l i v e r  * 203.8 Grains
W eight o f  d is h  * 186.2 Grams
T h e re fo re  w e igh t o f  d r ie d  l i v e r  * 17.6 Grams

T h is  was cru shed  to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s t im a tio n .

W eight o f  w a tch g la ss  sample «  3»^34 Grams
W eight o f  w atchgl& ss »  3*°7G Grams
T h e re fo re  w e ig h t o f l i v e r  sample® 0.3^4 Gram

D ig e ste d  and made up to  100 ccs s o lu t io n .

2 cos s o lu t io n  taken f o r  o o lo r im e try  ;

G = 51 th e re fo re  L * . 2 9 ^

From g ra p h  t h is  * . 007s mgm i r o n

»  amount in  2 cce s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

«  ( .0078 x  10Q
( 2

mgm O.39 mgm i r o n

»  amount in  0.3*14 Gram l i v e r

T h e re fo re  amount i r o n  in  17.6 Grams d r ie d  l i v e r

* t *39 x  1 7 .6 ) ragns a 19.9 mgras i r o n
(

s= T o ta l  i r o n  in  w hole l i v e r .



Prom ( 3) above l i v e r  co n ta in e d  :

3 .7  ccs b lood

Prom (2 )  above 1 cc b lood  co n ta in e d  

0. 5̂  mga iro n

T h e re fo re  S .7  ccs  b lo o d  c o n ta in s  s 

( g .7 x  . 5*0 mgms i r o n

* 4,7 mgme.

T h e re fo re  amount I r o n  a c t u a l ly  p re s e n t In  

H e p a tic  T is s u e  * ( 19,9 -  I4. 7) tagms

a 15.2 ragms I r o n .

/  (3 )  3PLEDI • t *



(3) S P L E E N .
V o l u m e  of spleen 3 6 cos

We i g h t  of c r u c i b l e  ♦ spleen 
Wei g h t  of c r u c i b l e  
T h e r e f o r e  w e i g h t  of spleen

I I I
3 7 3 * 2 drams
» 66.7 drams
a 6 . 3  dram s

S p l e e n  m u s h e d  a n d  m a d e  up to 100 cos. 

Shaken, a n d  a l l o w e d  to stand o v e rnight Jn 

r e f r i g e r a t o r .

2f ccs t a k e n  for colorimetry.

G  » 6l t h e r e f o r e  L  = .21^7

F r o m  g r a p h  this «  2 . 7  mgras h a e m o g l o b i n

T h e r e f o r e  In 100 ccs s o l u t i o n  a m o u n t  Hb

F r o m  (1) a b o v e  1 cc b l o o d  c o n t a i n e d  124- m g m s  Hb 

T h e r e f o r e  v o l u m e  of b l o o d  In spleen

*  a m o u n t  in 2 \  ccs solution

(2.7 x 100) 
( 2 .5 )

*  log m g m s  H a e m o g l o b i n

cc

S7 oc

/  W • • • *



NhhSSft “31 - continued.
(4) S o l u t i o n  c o n t a i n i n g  spleen p l a c e d  In 

e v a p o r a t i n g  d i s h  an d  d r i e d  to c o n s t a n t  we i g h t  

in ai r  o v e n  a t  1G 5°C.

W e i g h t  of d i s h  + d r i e d  spleen * 6g.2 Grans
W e i g h t  of d i s h  =  6 6 .7 Gratae
T h e r e f o r e  w e i g h t  of d r i e d  spleen* 1.5 G rama

T h is  w a s  crushed to  a f in e  powder and n ix e d .

A  s a m p l e  w a s  taken for i r o n  estimation.

Weight o f  w a t c h g l a s s  + sample » 3*3^° Grams
Weight of w a t c h g l a s s  * 3*^ 7  Grams
T h e r e f o r e  w e i g h t  of spleen

sample * 0.27 Gram

D ig e ste d  and made up to  100 ccs s o lu t io n .

2 ccs taken f o r  c o lo r im e try  :

G „  th e re fo re  L  =» . 35̂
F rom g r a p h  this *  ,0094- m g m  iron

*  a m o u n t  in 2 ccs solution 

T h e r e f o r e  in 100 ccs s o l ution a m o u n t  iron

-  < x  i | 2  j mgm

= 0 .U 7  mgra iron

* a m o u n t  in 0 . 2 7  Gram spleen 

T h e r e f o r e  a m o u n t  i r o n  in 1.5 G r a m  d ried sp l e e n

agms =* 2.61 mgms iro n

»  T o t a l  i r o n  in  s p le e n .



F r o m  (3 ) a b o v e  s p l e e n  contained, i

• 8 7 cc b lood

F r o m  (2) a b o v e  1 cc b l o o d  c o n t a i n e d

.5 1* mgra Iron

T h e r e f o r e  0 . 8 7  cc b l o o d  c o n t a i n s  i 

( *37 x .5^) sigm iron 

* 0 . *17 xap̂ a

T h e r e f o r e  a m o u n t  iron a c t u a l l y  pres e n t  in 

Sple n i c  T i s s u e  a  (2.61 - .*47)

«  2 .1*1 ragms iron.

/  NUMBER 32 • • •



NUMBER 1 2 .  -  Anna Mabaea (B .M .H . No. lU02) 

F u l l  term m ale. B i r t h  W eight 8 l b s .  S t i l l ­

b i r t h .  C ra n io to m y.

( 1) 1 oc b lo o d  taken f o r  haem oglobin 

e s t im a t io n . D ilu te d  to  50 ces w ith  d i s t i l l e d  

w a te r. Shaken and a llo w e d  to  stand o v e rn ig h t  

in  r e f r i g e r a t o r .

2 cca s o lu t io n  ta k e n  f o r  c o lo r im e try J

0• »  5̂  th e re fo re  L  »  .2366
From gra p h  t h is  ** 3 mgrns haem oglobin

«  amount in  2 ccs  s o lu t io n

T h e re fo re  in  50 cce s o lu t io n  amount Hb

- 3 * 5 ° -  75. mgms Hb

® amount in  1 cc b lo o d .

( 2) 1 cc b lo o d  taken f o r  i r o n  e s t im a tio n . 

D ig e s te d  and made up to  100 cos s o lu t io n ,

2 ccs  s o lu t io n  taken f o r  c o lo r im e try  :

Or «  ^3** th e re fo re  L * .359
From graph this a .0096 mgtao iron

«  amount in  2 ccs  s o lu t io n

Therefore in 100 ecs solution amount i ro n

«  (.0096 x 100 ) ragra
( "IT* )

*
»  O .h g  ciga iron «  amount 3„n 1 cc b lo o d .

/  ( 3) LIVER • « *



NUMBER -  co n tin u e d

(3 ) L IV E R .

Volume o f  l i v e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c ru o lb le  
T h e re fo re  w e ig h t o f  l i v e r

a  100 CCS
* 329.2 Grams
«  219.2 Grams
* 110 Grams

L iv e r  rauehcd and made up to  500 ccs  s o lu t io n ,

w ith  d i s t i l l e d  w a te r . Shaken, and a llow ed  to

stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry  * 

G a 60 th e re fo re  L * .2218

From g ra p h  t h is  ® 2 ,8  mgias haem oglobin

* amount In  2 ccs  s o lu t io n

T h e re fo re  in  500 ccs  s o lu t io n  amount Hb

0 (2 .S  x  50Q) ffigms

* 700 ragme haem oglobin

* T o t a l  Hb in  l i v e r .

From (1 )  above 1 cc b lo o d  c o n ta in e d  75 ^gms Hb 

T h e re fo re  volume o f  b lood  in  l i v e r

■n CCS

«  9 . ^  CCS.
■ HT"in -  i t-TT M i !T|-> i TTi W i r lt> —

/ w • • * •



NUMBER 32 z  c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in  

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e igh t 

in  s i r  oven a t  1G5°G.

W eight o f  d is h  ♦ d r ie d  l i v e r  «  241 Grans
W eight o f  d is h  * 219.2 Grams
T h e re fo re  w e igh t o f  d r ie d  l i v e r  * 21.8 Grams

T h is  was crushed to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e stim a tion *

W eight o f  w a tch g la ss  + sample «  3.4014 Grams
W eight o f  w a tch g la ss  »  3«°7 Grans
T h e re fo re  w e ig h t o f  l i v e r  sample* 0.3314 Gram

D ig e s te d  and made up to  100 c c s .

2 ccs  s o lu t io n  taken f o r  c o lo r im e t ry .

G * 50 th e re fo re  L * .301
From graph t h is  »  .008 mga i r o n

* amount in  2 ccs s o lu t io n  

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

* ( .008 x  100 ) agm 
( 2 )

*» 0 .4  mgm

* amount in  0.3314 Gram l i v e r  

T h e re fo re  amount i r o n  in  21.8 Grams d r ie d  l i v e r

* (.4 x 21.8) in gas * 26,3 mgms iron
( .3370  ------------------

* T o t a l  i r o n  in  whole l i v e r . '



From <3> above l i v e r  co n ta in e d  :

$ .3  c s s  blood

From (2 )  above 1 cc b lo o d  c o n ta in e d  :

agm iron

Therefore 9»3 ccs blooa contains 1

( 9 . 3  x ,h&)

* î .il-6 agnia Iron

T h e re fo re  amount i r o n  a c t u a l ly  p re s e n t in  

H e p a tic  T is s u e  »  ( 26.3 -  ^ .^ 6) raga

»  21. 6& agms i r o n .



( 3 ) 33PLEKN.

Volume o f ap leen 
W eight o f  c r u c ib le  + sp leen  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  sp leen

w 6ccs
** 162.5 Grams 
-  175.5 Grams 
=* 7 .0  Grams.

Spleen mushed and mode up to  100 c c s . s o lu t io n  

w ith  d i s t i l l e d  w a te r . Shaken, and a llow e d  to  

stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 ccs  s o lu t io n  ta k e n  f o r  c o lo r im e try  ;

G a 66 th e re fo re  L * .1675

From 'gra ph  t h is  ® 2.125 mpi haem oglobin

«  amount in  2 ccs  s o lu t io n  

T h e re fo re  In  100 oca s o lu t io n  amount haem oglobin

* ( 2.125 x  100) ragm9

* 106.25 ragms haem oglobin

»  T o ta l  haem oglobin in  sp leen  

From (1 )  above 1 cc b lo o d  c o n ta in e d  75 ragms Hb 

T h e re fo re  volum e o f  b lo o d  In  sp le e n

-  1 0 6 - ? 5  036
75

«  1 *U C C S .

ft; • ft./  (*>



NUMBER 1 2 -  c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  sp leen  p la ce d  In  

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e ig h t 

in  a i r  oven a t 105°C.

Weight of dish + dried spleen * 176.5 Grams
Weight of dish * 175»5 Grams
Therefore weight of spleen « 1 Gram

T h is  was crushed to  a f in e  powder and m ixed.

A sample wa3 ta k e n  f o r  i r o n  e s tim a tio n  :

W eight o f  w a tchg la os + sample «  3 »3 H  Grams
W eight o f  w atchg la sa  »  3*^7 Grams
T h e re fo re  w e ig h t o f  sp leen

sample * 0.2^1 Gram

D ig e s te d  and made up to  100 ccs s o lu t io n .

2 ccs  s o lu t io n  taken f o r  c o lo r im e t ry  :

G * 59 th e re fo re  L -  .2291

From g ra p h  t h is  »  .0061 mgm i r o n

»  amount in  2 ccs s o lu t io n

T h e re fo re  in  100 ccs e o la t io n  amount i ro n

-  (.0061 x  100)
( 2 )

ts O.305 ragra

= amount in  0 .2^1 Gram d ry  sp le e n  

T h e re fo re  amount i r o n  in  1 gram d r ie d  sp leen  

*» (.305 x  -JL y -.)  mgrns s» 1.26 mgm i ro n

»  8Q ta l  l ron  sp le e n .



From { 3) above sp le e n  co n ta in e d  * 

l . 1* cc b lood

From (2 )  above 1 co b lo o d  co n ta in e d  i  

• 4g mpa Fe

T h e re fo re  1 ,4  ccs b lo o d  c o n ta in  i 

(1 .4  x  ,4 S ) m gm lron

* 0.67 mgm iro n

T h e re fo re  amount i r o n  a c t u a l ly  p re se n t In  

S p le n ic  T is s u e  * ( 1.26 -  O.67 ) afta

* 0.59 mgm iron

/  NUMBER 33



NUMBER Ire n e  Mgashee (3 .M .H . No. 13S3)

Prem ature male c h i ld .  33 -  3^ weeks. B ir t h  

W eight 4 lb s  4 o z s . S t i l l b i r t h .  Was v e ry  p a le , 

and had m u lt ip le  c o n g e n ita l a b n o rm a lit ie s ,e .g .  

com plete c l e f t  p a la t e ,  absence o f  eyes and 

supernum erary d i g i t s .

(1 )  1 cc b lo o d  taken f o r  haem oglobin e s t im a tio n :

Made up to  ^ Q q q s  w ith  d i s t i l l e d  w a te r . Shaken,and

a llo w e d  to  stand o v e rn ig h t  in  r e f r ig e r a t o r :

2 ccs s o lu t io n  taken f o r  c o lo r im e try  :

U «  66 th e re fo re  L * .1805

From g ra p h  t h is  * 2,3 mgms haem oglobin
** amount in  2 ccs s o lu t io n .

T h e re fo re  amount Hb in  5° ocs s o lu t io n

* ( 2 . 3  * 5 0  ) signs

a 37*5 agmg Hb «  amount In  1 cc b lo o d .

(2 )  1 cc b lo o d  taken f o r  i r o n  e s t im a tio n :

D ig e ste d  and made up to  100 ccs s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry .

0 a 66 th e re fo re  L * . IS O 5
From g ra p h  t h is  a ,004S agm iro n

»  amount in  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

* (v004g x  100) mgms a 0 .24 mgms ir o n
( T )  --------------- --------------------

** amount In 1 oc blood.
/ ’ (3 )  LIVER



NUMBER 33 -  co n tin u e d  

(3 )  L IV E R .

Volume o f  l i v e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

42 cos 
262.5 Grains 
213.2 Grams 
4§.3 Grams

L iv e r  mushed and made up to  500 oca . w ith

d i s t i l l e d  w a te r . Shaken, end a llo w e d  to  stand

o v e rn ig h t  in  r e f r ig e r a t o r .

3 ccs s o lu t io n  taken f o r  c o lo r im e try  s 

G * 62 th e re fo re  L * . 2076.

From g ra p h  t h is  »  2 .625 mgms haem oglobin

=« amount in  3 00e s o lu t io n  

T h e re fo re  in  500 ccs s o lu t io n  amount Kb

( 2.625 x 500) 
3 >

a 437.5 nigms haem oglobin 

From (1 )  above 1 co b lo o d  c o n ta in s  57*5 mgms Hb

T h e re fo re  volum e o f b lo o d  in  l i v e r

38 ^37.5  ccs
57.5

** y . b  c c s .

/  (4 ) • • •



NJ-'IsrR 3? -  c o n tin u e d .

. ( I f )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in  

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e ig h t 

in  s i r  oven a t 1Q5°C.

W eight o f  d is h  + d r ie d  l i v e r  «  223.7 Grams
W eight o f  d is h  * 213*2 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  =* 10.5 Grams

T h is  was crushed  to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s tim a tio n  }

W eight o f  w a tchg la fis  + sample * 3.4ofe4 Grams
W eight o f  w atchg la es ** 3*°7 Grams
T h e re fo re  w e ig h t o f  l i v e r  sample^ 0.3364 Grams

D ig e s te d  and made up to  100 ccs s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e try  ;

G = 6 l th e re fo re  L = .2147

From gra p h  t h is  »  .QO57 mgm ir o n

* amount in  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

= (.0057 x 100) * 0.2S5 mgm iron
( 2 )

* amount in  O .3361* Gram d r ie d  l i v e r .  

T h e re fo re  amount i r o n  in  10.5 Grams d r ie d  l i v e r  

=* ( .  22>5 x  1 0 .5 ^ ) mgaa * g .9  mgms iro n

55 T o t a l  i r o n  In  whole l i v e r .



From ( 3) above t h is  l i v e r  co n ta in e d  :

7.6 cos b lo o d

From (2 )  above 1 cc b lo o d  co n ta in e d

ragm iro n

T h e re fo re  cos b lo o d  c o n ta in s  :

( 7.6 x  . 2*0 mgms I r o n  

* 1.625 mgrae i r o n

T h e re fo re  amount i r o n  a c t u a l ly  p re s e n t in  

H e p a tic  t is s u e  «  (S .9  -  1 .62 5 ) ragma

* 7.075 mgms iro n .

/  ( 3 )  SPLEEN • • •



2$2.

(3 )  BPLEEK

Volume o f sp le e n  
W eight o f  c r u c ib le  +• sp leen  
W eight o f  c ru c ib le  
T h e re fo re  w e ig h t o f  sp le e n

* -  6 ccs
* 207.7 Oram s 
«  201.u Grams 
»  6.3 Grams

Spleen mushed end made up to  100 cos 

s o lu t io n  w ith  d i s t i l l e d  w a te r. Shaken, and 

a llo w e d  to  stand o v e rn ig h t  in  r e f r ig e r a t o r .  

2 ccs s o lu t io n  taken f o r  c o lo r im e try  :

G = 7s th e re fo re  L * .10 79
From g ra p h  t h is  =* 1 .35  ®gms haem oglobin

T h e re fo re  in  100 cos s o lu t io n  amount Kb

F r o m  (1 )  above 1 cc b lo o d  c o n ta in s  57*5 mgms Hb 

T h e re fo re  volum e o f  b lood  in  sp leen

a amount in  2 ccs  s o lu t io n

ragms »  67*5 mgme Hb

* $7>5—--* ccs
57.5

a 1.17 CCS

/ w • • *



NUMBER 33 -  c o n tin u e d .

( U-) S o lu t io n  c o n ta in in g  sp leen  p la ce d  In

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t

w e ig h t in  a i r  oven a t  1Q5°C.

W eight o f  d is h  * d r ie d  sp leen  * 202.7 0-rams 
W eight o f  d is h  =201.4 Grams
T h e re fo re  w e ig h t o f  d r ie d  spleen= 1 .3  Gram

T h is  was crushed  to  a f in e  powder and m ixed.

A sample was taken f o r  i ro n  e s t im a tio n !

W eight o f w a tch g la ss  * sample «  3.290 Grams 
W eight o f  w a tch g la ss  »  3.07 Grams
T h e re fo re  w e ig h t o f  sp le e n

D ig e ste d  and made up to  100 ccs s o lu t io n ,  

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry  :

3 »  59 th e re fo re  L = ,2291
From graph  t h is  »  ,0061 ragm iro n

T h e re fo re  In  100 ccs s o lu t io n  amount iro n  

= (.0061 x  100) = O.305 ragrn i ro n

«  amount in  0,22 Gram d r ie d  sp le e n  

T h e re fo re  amount i r o n  in  1.3 Gram d r ie d  sp le e n  

= (,305 x  ‘ ragras «  l . S  mgms i r o n

sample * Q.22 Gram

= amount in  2 ccs  s o lu t io n

(

T o t a l  i r o n  in  sp le e n



From ( 3) above sp le e n  c o n ta in e d  : 

1.17 ocs b lood

From ( 2 ) above 1 cc b lo o a  co n ta in e d  1 

0. 2̂  ragm Iro n

T h e re fo re 1.17 cc b lo o d  c o n ta in s  t 

( 1.17 x  . 2*0 mga i r o n

* 0 . 2 S agra i r o n

T h e re fo re  amount i r o n  a c t u a l ly  p re se n t in  

S p le n ic  T is s u e  * ( l . g  -  Q .2 S ) agsa

* 1.52 mgms i r o n .

/ NUMBER 34



NUMBER -  Dora Ramatso (B .M .H . N0. I 543)

F u l l  term m ale. S t i l l b i r t h .  B i r t h  w e igh t 

7 lb a ,  12 02,a . P la c e n ta  p ra e v la . N o .F .K .H . on 

a d m iss io n .

(1 )  1 cc  b lo o d  taken f o r  haem oglobin e s t im a tio n . 

D ilu te d  to  50 ocs w ith  d i s t i l l e d  water. A llow e d  

to  stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 cos s o lu t io n  taken f o r  c o lo r im e try  :

O a 42 ' th e re fo re  L * .374.

From g ra p h  t h is  «* 4.725 mgme haem oglobin

= aiaount in  2 cos s o lu t io n  

T h e re fo re  amount Hb in  5° cos s o lu t io n

» (4.725 x 90 )
 ̂ j mgas

* 11$ mgne haem oglobin a amount In  1 cc b lo o d .

(2 )  1 cc b lo o d  taken f o r  i r o n  e s t im a tio n . 

D ig e s te d  and made up to  100 ccs s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry  s

O’ =* 37 th e re fo re  L * .429

From g ra p h  t h is  a .0114 mgra I r o n
* amount in  2 ccs s o lu t io n

T h e re fo re  in  100 cos s o lu t io n  amount i r o n

* ( .0114 x 1 0 0) a
{ ~ T !  fflgmS * 0,57 mgras i r o n

=* amount in  1 cc b lo o d .
/ (3 )  LIVER  . .



NUMBSH 3**- .  c o n tin u e d .

(3 )  LXVKH.

Volume o f l i v e r a 95 OOB 
* 279 Grams
a 175.5 Grams
= I 0 3 . 5  Grams

W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

L iv e r  mushed and made up to 500 ccs  w ith

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  stand

o v e rn ig h t  in  r e f r ig e r a t o r .

1 cc s o lu t io n  taken f o r  c o lo r im e t ry  i

6 * 50 th e re fo re  L * ,301
Prom gra ph  t h is  * 3.S  sagas haem oglobin

* amount in  1 oc s o lu t io n

T h e re fo re  in  500 ccs  s o lu t io n  amount Hb

*» ( 3»2> x  50 0 ) mgme
( 1 )

* * 19GG agaa haem oglobin.

From (1 )  above 1 cc b lo o d  co n ta in e d  113 ragrae Hb

T h e re fo re  volume o f b lo o d  in  l i v e r  * 15QO ccs
113

a  l6.1 C C S

/ w • * •



N'JMDPR 3U -  con U n tie d .

{ k )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  In  

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e igh t 

in  a i r  oven a t  105°C.

W eight o f  d is h  + d r ie d  l i v e r  * 193*7 Grass
W eight o f  d is h  * 175*5 Grams
T h e re fo re  w e igh t o f d r ie d  l i v e r  »  1 6 . 2  Grams

T h is  was crushed to  a f in e  powder and n ix e d .

A sample was taken f o r  i r o n  e s t im a tio n  s

W eight o f  w atchgl& ss + sample * 3*^55 Grams 
W eight o f  w a tch g la ss  * 3*^735 Grams
T h e re fo re  w e ig h t o f  l i v e r  sample* Q.3S15 Gram

Sample d ig e s te d  and made up to  100 ccs s o lu t io n .

1 ec taken f o r  c o lo r im e t ry  :

G * J 6 2  th e re fo re  L ® .H 3S

From g ra p h  t h is  * .0116 mgm ir o n

* amount in  1 00 s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

a 1.16 ngra * amount in  Q .3S I5 Gram
d r ie d  l i v e r

T h e re fo re  in  16 . 2  Grams o f  d r ie d  l i v e r  amount

o f i r o n  * (1 .1 6  x  mgas = 55*3 mgns Fe .
( T 3M 5 ) nr..r..... .. ...T

* T o ta l  i ro n  In  whole l i v e r .



From (35 above l i v e r  co n ta in e d  i

16.1 ccs  b lood

Froa  (2 )  above 1 co b lood  co n ta in e d

. 5 7 mgs iron

T h e re fo re  16.1 ccs  b lo o d  c o n ta in  i 

(1 5 ,1  x  .5 7 ) ragss i r o n  

a S »2 ngaa

T h e re fo re  eaOunt i r o n  a c t u a l ly  in  

H e p a tic  T is s u e  * (55*3 -  9*2 ) signs

« ^6.1 mgcta iron.



( 3 )  SPLEEN,

Volum e o f  s p le e n  
W eight o f  c r u c i b l e  +• s p le e n  
W eight o f  c r u c i b l e  
T h e r e fo r e  w e ig h t  o f  s p le e n

* 10.5 CCS
»  213.5  Orams
* 201.4 Ureas
« 12.1 Grams

S p le e n  mushed and made up t o  100 c s s  w ith  

d i s t i l l e d  w a te r . S h ak en , and a l lo w e d  t o  stan d  

o v e r n ig h t  in  r e f r i g e r a t o r .

1 c c  s o l u t i o n  ta k en  f o r  c o l o r im e t r y  :

0 * 36 th e re fo r®  L * .441

From g ra p h  t h i s  *  5 »5 5  » g a s  h a em og lob in

*  amount in  1 c c  s o lu t i o n  

T h e r e fo r e  in  100 c o s  s o l u t i o n  amount Hb 

*  ( 5 .5 5  x  1 0 0 ) ragms »  555 mgras Hb.

From ( 1 )  a b o v e  1 c c  b lo o d  c o n t a in e d  112 nigao Hb 

T h e r e fo r e  volum e o f  b lo o d  in  s p le e n

-  553

112 CCS

4.7 CCS.



NUMBER 14 ,  c o n tin u e d .

(4-) S o lu t io n  c o n ta in in g  sp leen  p la ce d  in  

e v a p o ra tin g  s ld h  and d r ie d  to  c o n s ta n t w e igh t 

In  a i r  oven a t  105°C.

W eight o f  a iB h  + d r ie d  sp leen  =* 204- Grains
W eight o f  d is h  * 201.4 Grams
T h e re fo re  w e ig h t o f  d r ie d  spleen* 2.fe Grams

T h is  was crushed to  a f in e  powder and m ixed,

A sample was taken f o r  i r o n  e s t im a tio n  i

W eight o f  v a tc h g la s s  + sample * J . 2 8 S  Grams 
Weight o f  v a tc h g la s s  * 3*^735 O rsas
T h e re fo re  w e ig h t o f  sp le e n

sample =» 0.2145 Gram

Sample d ig e s te d  and made up to  100 ccs s o lu t io n .

2 ccs taken f o r  c o lo r im e t ry  s

G * 50' th e re fo re  L * .299

From gra p h  t h is  * .OOS mga i r o n
* amount in  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

'  (*oos * • ¥ ! agm '  ° -u mcm 
= amount in  0.2145 Gram d r ie d  spleen 

T h e re fo re  amount i r o n  in  2 .6  Grams d r ie d  

sp le e n  «  ( .4- x  2 .6  ) mgm
( T 2P 5)

»  4-.g mgms i r o n  * T o ta l  i r o n  in  sp le e n .

/ From



From ( 3 ) 

From ( 2 )  

T h e re fo re

above sp le e n  co n ta in e d  4 .7  cos b lo o d  

above 1 cc b lo o d  co n ta in e d  0 .57 mgm Fe

4 .7  ccs  b lo o d  c o n ta in s  i

(4 .7  x  . 57) rag?3 I r o n  

2 .6S mgras

T h e re fo re  amount I r o n  a c t u a l ly  In  

S p le n ic  T is s u e  * (4 .g  »  2 .6 3 ) mgrae

»  2 .12 mgzns I r o n .

/  NUMBER 3 5  - t • *



NUMBER 35 -  Ire n e  Kumalo (B .M .H . N o .1^12)

F u l l  term fem ale c h i ld .  V e ry  p a le . Aged 7 d a ys . 

B ir th w e ig h t  5 l ^ 5 12 o z s .

(1 )  1 cc b lo o d  taken f o r  haem oglobin e s t im a tio n : 

D ilu te d  to  50 cos s o lu t io n  w ith  d i s t i l l e d  w a te r . 

A llow e d  to  stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 ccs taken f o r  c o lo r im e t ry  :

G «  -̂6 th e re fo re  L ** *337

From g ra p h  t h i s  ** .̂25 mgms haem oglobin

«  amount in  2 ccs s o lu t io n .

T h e re fo re  in  50 ccs s o lu t io n  amount haem oglobin

* (^.25 x  50 ) mgas «  IO6.25 mgma haem oglobin
( 2 ) -------------------- --------

a amount in  1 ca b lo o d .

(2 )  1 co b lo o d  taken f o r  i r o n  e s tim a tio n .

D ig e ste d  and made up to  100 ccs  s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry :

G ** 51 th e re fo re  L * .2 9 2̂
From graph  t h is  * .007s sagras i r o n  »  amount in  2ccs

s o lu t io n .

T h e re fo re  in  100 ccs s o lu t io n  amount I r o n  

* ( . 007$ x  100) mpia * 0 ,3 9  mgras
( c }

*» amount i r o n  in  1 co b lo o d .
1 mrnm* mm   i '< m  w  *

/  (3 )  L IVER • • •



3^3.

(3) LIVER,.
Volume o f  l i v e r  * 70 ccs

W eight o f  c r u c ib le  + l i v e r  =* 265 Grams
W eight o f  c r u c ib le  »  136*? Grams
T h e re fo re  w e ig h t o f  l i v e r  »  7 8 »%  Grams

L iv e r  mushed and made up to  5OQ ccs  s o lu t io n

w ith  d i s t i l l e d  w a te r . Shaken, and a llo w e d  to

stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 oce taken f o r  c o lo r im e t ry  :

G  -  6 2  th e re fo re  L  *» .2076

From gra ph  t h is  * 2.625 agms Hb

* amount in  2 oca s o lu t io n

T h e re fo re  in  50Q ccs amount haem oglobin

=3 ( 2.625 x  jjOQ) -  656.25 mgms Hb.
( 2 )

From (1 )  above 1 cc b lo o d  co n ta in e d  106.25 mgras Hb 

T h e re fo re  volume o f  b lo o d  in  l i v e r

0 C g  at 6 .2  C C S .
IQ6.25 --------------



NUMBER 35 -  c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t

w e igh t in  a i r  oven a t  1Q5°C.

Weight o f  d is h  + d r ie d  l i v e r  »  205 Grams
W eight o f  d is h  * 12b.2 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  »  18.8 Grams

T h is  was c ru shed  to  a f in e  powder and m ixed.

A  sample was taken f o r  i r o n  e s t im a tio n :

W eight o f  w a tch g la ss  + sample * Grams
W eight o f  w atchglaS3 *> 3.O J35 Grams
T h e re fo re  w e ig h t o f  l i v e r  sample* O«3o?5 Grams

Sample was d ig e s te d  and made up to  100 ocs

s o lu t io n .  2 ccs  taken f o r  c o lo r im e try  i

0 * 32 th e re fo re  L  * .U 17
From g ra p h  t h is  * .0111 mgm iro n

»  amount in  2 ccs s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

** ( *0111 x 100? mgms * 0.555 mS m

** amount In  0. 3̂ 25 Gram d ry  l i v e r

T h e re fo re  amount i r o n  in  12.2 Grams d r ie d  l i v e r

«  ( *555 x 18.& ) ragms »  28.7  ragras i r o n  
( .3 ^ 5  ) ' ----------------- ------------------

=» T o t a l  i r o n  in  w hole l i v e r .



From ( 3) above l i v e r  co n ta in e d  :

6.2 ccs  b lo o d

From (2 )  above 1 cc b lo o d  c o n ta in e d  ; 

O.39 ragms iro n

T h e re fo re  6.2 ccs b lo o d  c o n ta in s  ;

( 6.2 x  . 39) mgras i r o n

* mgras I r o n

T h e re fo re  amount i r o n  a c t u a l ly  p re se n t

in  H e p a tic  T is s u e  »  { 2 8 . J  • 2 .^ 2 ) mgra

t

as 26.28 agms Iron.

/  (3) SPLEEN » . .  •



NUMBER 35 - continued.
\

(3) BPLSFN .
Volume of spleen 

Weight of crucible + spleen 
Weight of crucible 
Therefore weight of spleen

5 ccs
72.7 Grams
6 6 .7 Urams

6 drams
Spleen mushed and made up to 100 cos solution
with distilled water. Shaken, and allowed to
stand overnight in refrigerator.
2 ccs taken for colorimetry :

G- * 66 therefore L « .IS05

From graph this = 2*3 sagas Hb
» amount In 2  cos solution 

Therefore in 100 cos solution amount Kb
ss (2.3 x 100 5 w 1 1 5 agms haemoglobin

From (1) above 1 cc blood contained :
1 0 6 .2 5  ragras haemoglobin 

Therefore volume of blood in spleen
* 1 1 5

10^25 CCS

» l.OS CCS,

/  (4 ) • *  •



(4 )  S o lu t io n  c o n ta in in g  sp leen  p la ce d  in

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t

w e igh t in  a i r  oven a t 105°C.

'Weight o f  d is h  +  d r ie d  sp leen  * 6&.2 Grans
W eight o f  d is h  * 66.7  Grans
T h e re fo re  w e ig h t o f  d r ie d  spleen® l . g  Grans

T h is  was crushed to  a f in e  powder and m ixed.

A sample was taken f o r  i ro n  e s t im a tio n  :

W eight o f  w a tchg lncfj + sample »  3»^°55 Grans
W eight o f  w a tch g la ss  =» 3.0735 Grams
T h e re fo re  w e igh t o f  sp le e n

sample * 0,132 Gram

D ig e s te d  and made up to  100 cos s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e try  j

G * h Z ?  th e r e fo r e  L  * .312

From graph t h is  «  .0084 mgm Iro n

* amount in  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

-  j.OOS* * .122) mgn 
\ 2 )

= Q .4 g  ragm Ir o n
»  amount in  .132 Gram d ry  sp le e n  

T h e re fo re  amount I r a n  In  1.5 Gram d r ie d  sp le e n  

® |*^2 x  mgms * 4.77 I ro n



30S

From (3) above spleen contained l

l.Og c c g  blood

From (2) above 1 cc blood contained :
O .39 mgm iron

Therefore 1.0S oc blood contains i 

(1 •OS x *39) Iron

» 0.42 mgm iron
mm~* 11 ■ a  —  1 tmm  n * i i I'm mmmmrntuW — 1 mm

Therefore amount iron actually in 
Splenic Tissue » (4.77 * 0.42} ragra

» 4.35 mgra iron.

/  NUMBER 3 6



NUMBER 36 -  C y n th ia  T h a l i .  (3 .M .H . N o . l6l l }

F u l l  term fem ale . S t i l l b i r t h .  B i r t h  Weight 7 lb s .  

D ied o f in t r a c r a n ia l  haem orrhage. Specimen 

o b ta in e d  w ith in  12 h o u rs .

( 1 ) 1 cc b lo o d  taken f o r  haem oglobin

e s t im a t io n . D ilu te d  to  50 cos w ith  d i s t i l l e d  

w a te r. A llo w e d  to  sta nd  o v e rn ig h t  in  

r e f r i g e r a t o r .  1 cc s o lu t io n  taken f o r  

c o lo r im e t ry  :

0 =* 60 th e re fo re  L * .2213

From gra p h  t h is  * p .g  signs s haem oglobin
* amount in  1 cc s o lu t io n

T h e re fo re  in  50 ccs  s o lu t io n  amount haem oglobin

= |2 ,S  | mgms «  140 mgma haem oglobin

»  amount in  1 oc b lo o d .

( 2) 1 cc b lo o d  taken f o r  i r o n  e s tim a tio n .

D ig e ste d  and made up to  100 ccs s o lu t io n .

2 ccs  taken  f o r  c o lo r im e t ry  1

O * 4-3* th e re fo re  L * .364

From g ra p h  t h is  »  .0093 mgra i r o n  =* amount in  2  ccs
s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount i r o n  

*  ̂ (.0093 x  100) mgrns «  0 .49 mgms iro n

«  amount in  1 cc b lo o d .
/ (3) LIVER



(3 ) L I VSR.

W eight o f  c r u c ib le  l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e igh t o f  l i v e r

Volume o f  l i v e r * S5 oce
* 299 Oreias
* 201.5 Oratafl* 97.5 Grams

L iv e r  mushed and mode up to  50Q oca w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  

stand o v e rn ig h t  in  r e f r ig e r a t o r .

1 cc s o lu t io n  taken  f o r  c o lo r im e try  j 

a * 54 th e re fo re  L «  .2676
From g ra p h  t h is  «  3.375 rag®6 haem oglobin

* amount in  1 cc s o lu t io n  

T h e re fo re  in  500 ccs  s o lu t io n  amount Hb

-  ( 3.375 * .502) mgms

* 1667.5 mgms haem oglobin 

From (1 )  above 1 cc b lo o d  c o n ta in s  lHo mgme Hb 

T h e re fo re  volume o f  b lo o d  in  l i v e r

16&7»5 ccs *» 12 c c s .

/  ( 4 ) • • •



(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in

e v a p o ra tin g  d is h  end d r ie d  to  c o n s ta n t

w e ig h t in  a i r  oven a t 1G5°C.

W eight o f  d is h  + d r ie d  l i v e r  «  22? Orarae
W eight o f  d is h  ** 201.5 Grama
T h e re fo re  w e igh t o f  d r ie d  l i v e r  * 2Q.5 Grama .

T h is  was crushed to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s tim a tio n  :

W eight o f  v a tc h g la e s  4- sample * 3 * ^ 7  drams 
W eight o f  w a tch g la ss  «  3*^735 Grams
T h e re fo re  w e igh t o f  l i v e r  sample* 0.3535 Oram

Sample d ig e s te d  and made up to  100 c c s .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry j

0 * 51 th e re fo re  L * .2924

From graph  t h i s  =* , 0 0  J S  mgm ir o n
* amount in  2 ccs s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

«  { . 007S x lo o )  raga == 0 .3 9  ragmo iro n
( 2 )

=* amount in  O .3535 Oram d ry  l i v e r

T h e re fo re  in  20.5 Oram d r ie d  l i v e r  amount i r o n

* (*39 * 2 0 .5 ) signs i r o n  =* 22.6 ragraa I ro n
( 73535)



From ( 3} above t h is  l i v e r  co n ta in e d  

12 ocs b lo o d

From (2 )  above 1 cc b lo o d  co n ta in e d  

0.U 9 mga Iro n

T h e re fo re  12 ccs b lo o d  c o n ta in  

(12 x  .^ 9) sagm iro n

* 5.S3  mgme iro n

T h e re fo re  amount i r o n  a c t u a l ly  p re s e n t in  

H e p a tic  T is s u e  * ( 22.6 -  5*£>3)

»  I 6.72 rngas i r o n .



NU' ? ~H 3$ ~  c o n tin u e d .  

(3 )  SPLSSN.

Volume o f  sp leen  
W eight o f  c r u c ib le  sp le e n  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  sp leen

as — ty- C C S
» 190.5 Grams
«  1S6 Grom s
a ^. 5 Grams

Spleen mushed and made up to  100 ccs w ith

d i s t i l l e d  w a te r . Shaken, and a llow ed  to  stand

overnight In refrigerator,

2 ccs solution taken for colorimetry:

G * 7S th e re fo re  L * .1079

From graph this « 1*375 mgms haemoglobin
* amount in 2 ccs solution

T h e re fo re  in  100 ccs s o lu t io n  amount Hb 

«  (1 .3 7 5  x  i4 p j  agms »  68,75 mgms Hb

From (1 )  above 1 cc b lo o d  co n te ln s lM o  ragm Hb

T h e re fo re  volume o f  b lo o d  in  sp le e n  »  68.75
......■..... cc

140

=0.5 cc

/  W • • •



(4 )  S o lu t io n  c o n ta in in g  sp leen  p la ce d  In

e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t

w e ig h t In  a i r  oven a t 105°C.

W eight o f d is h  + d r ie d  sp leen  * 1S7 Grams
W eight o f  d is h  a IS o  Grass
T h e re fo re  w e ig h t o f  d r ie d  s p le e n « 1 Gram

T h is  Was crushed  to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s t im a tio n ;

W eight o f  w a tch g la sa  + sample * Grams
W eight o f  w a tch g la ss  ® 3*°735 Grams
T h e re fo re  w e ig h t o f  sp leen

Sample d ig e s te d  and made up to  100 ccs s o lu t io n  

^ ccs s o lu t io n  ta k en  f o r  c o lo r im e try  :

From graph  t h is  »  .00^-1 mgm iro n
* amount in  ccs s o lu t io n

T h e re fo re  in  100 ocs s o lu t io n  amount Iro n

a= { ,o o 4 l x  mgm »  .1025 mgra i ro n

* amount in  .1665 Gram d ry  sp leen  

T h e re fo re  amount i r o n  in  1 Gram d r ie d  sp le e n

sample * 0.1665 Grams

p
G * 69 th e re fo re ) L * . I 56O



From ( 3.) above sp leen  co n ta in e d  t

0.5 oo b lood

From (2 )  above 1 cc b lood  c o n ta in s  :

0 .49 agra i ro n

T h e re fo re  0 .5  cc b lo o d  c o n ta in s  s 

(•5 x .49) ragm i r o n

* 0 .245 mgd i r o n .

T h e re fo re  amount I r a n  a c t u a l ly  p re se n t In  

S p le n ic  T is s u e  «  ( .6 1 5  *

«  0,37 mga i r o n .

/ mmm 37 * * •



NUMBER 37 -  Jane N th a b le  (B .M .H .1 S 5 3 ) F u l l  

term . M a le . S t i l l b i r t h .  B i r t h  W eight & lb s .  

I n t r a c r a n ia l  haem orrhage.

( 1) 1 cc b lo o d  taken f o r  haem oglobin e s t im a tio n .

Made up to  50 ccs  s o lu t io n  w ith  d i s t i l l e d  w a te r .

A llo w e d  to  stand in  r e f r ig e r a t o r  o v e rn ig h t .

2 ccs s o lu t io n  taken f o r  c o lo r im e try  :

8 * 37 th e re fo re  L  »  .U32
From gra ph  t h is  * 5*^5 mgms haem oglobin

* amount In  2 ccs  s o lu t io n

T h e re fo re  i n  5° oes s o lu t io n  amount H b

“  <5-*5 * m  ragaa -  136.25 mgms Hb

* amount in  1 cc b lo o d .

( 2 ) 1 cc b lo o d  taken f o r  i r o n  e s t im a t io n .

D ig e s te d  and made up to  100 cos s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry ;

G- =* 30 therefore L * . $20

From g ra p h  t h is  »  .G13<5 mg® i r o n  * amount in  2cc®
s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n  

= ( .013<3 x  100} mga * 0. 6$ m m  i ro n

.« amount in  1 cc b lo o d .

/  ( 3) LIVER • • •



KUaaSR 37 - continued.
( 3 )  L V f - n .

Volume o f  l i v e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

* 160 OC 8
»  3^9 Grams
* 213*4 Grams
- 175-6 Grams

L iv e r  mushed and made up to  500 cos w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  

stand o v e rn ig h t  in  r e f r ig e r a t o r ,  

cc s o lu t io n  taken f o r  c o lo r im e t ry :  

a  a 44 th e re fo re  L «  .354
From gra p h  t h is  a 4 .4 5  mgms haem oglobin

= amount in  cc s o lu t io n  

T h e re fo re  in  500 ccs  s o lu t io n  amount Hb 

* (4 .4 5  * 2 2 &  ) mm  9  M 5 0  ragms Hb,
C • 5 /

From (1 )  above 1 cc b lo o d  c o n ta in s  136.25®!?3 Hb 

T h e re fo re  volum e o f  b lo o d  in  l i v e r  »  4450 CCi

136.25

a  3P . 6 C C S .

/  (4) • • •



NUMBER 37 -  c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  In

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t

w e ig h t in  a i r  oven a t  105°C.

W eight o f  d is h  + d r ie d  l i v e r  * 247.5 Grams
W eight o f  d is h  * 213.4 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  * 34.1 Grams

T h is  was crushed  to  a f in e  powder and m ixed .

A sample was taken f o r  i r o n  e s tim a tio n  :

W eight o f  v a tc h g la e s  + sample * 3• 464-2 Grams
W eight o f  w stch g la e s  * 3.074 Grams
T h e re fo re  w e igh t o f  l i v e r  sample* 0.4102 Gram

G&aple d ig e s te d  and made up to  100 ccs s o lu t io n .

1 co s o lu t io n  taken f o r  c o lo r im e t ry ;

G = 37* therefore L * .429
From g ra p h  t h is  »  .0114 mgta i ro n

* amount in  1 cc s o lu t io n

T h e re fo re  in  100 cc® s o lu t io n  amount i ro n

1.14 mgms iro na ( .0114 x  K t ) ;  ragias

= amount in  0.410? Gran d ry  l i v e r  

T h e re fo re  amount i r o n  in  3^»1 Grams d r ie d  l i v e r  

* | 1 *l k  * ingms * 94.7 mgas iron



P roa  ( 3) above l i v e r  con ta in e d  

32,6 cos b lo o d

From (2 )  above 1 cc b lo o d  co n ta in e d  

O.69 mgm iro n

th e r e fo r e  32. b oca b lo o d  c o n ta in  

( 32.6 x  . 69) nigra i ro n  

»  22.5 ragne I r o n .

T h e re fo re  amount I r o n  a c t u a l ly  in  

H e p a tic  T is s u e  »  (9^*7 -  2 2 .5 )

* 72.2 ragras i r o n .

/ (3 )  SPLEEN • • •



(3) bpleen.
Volume o f  sp le e n a  7 C O 0

W eight o f  c r u c ib le  + sp leen  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  sp leen

«  Grainsa Grans
*» S .3  Grams

Spleen  faushed and made up to  100 ocs w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  stand 

o v e rn ig h t  in  r e f r ig e r a t o r .

1 cc s o lu t io n  ta k e n  f o r  c o lo r im e try  !

G =* Ug th e re fo re  L * .310
From gra ph  t h i s  = 3.9 mgns haem oglobin

T h e re fo re  in  100 cos s o lu t io n  amount haem oglobin 

** ( 3*9 x  100} ragm a 390 ragms haem oglobin.

From (1 )  above 1 oc b lo o d  c o n ta in s  136.25 mg®*» Hb 

T h e re fo re  volume o f  b lo o d  in  sp le e n

* amount In  1 cc s o lu t io n

a* 390  C C S
156725

C C S

/ <*) f ♦



{ h )  S o lu t io n  c o n ta in in g  sp le e n  p la ce d  in

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t

w e ig h t in  a i r  oven a t  105°C.

W eight o f  d is h  + d r ie d  sp leen  *> 6$ . 7 Grams
W eight o f  d is h  »  66. J  Grains
T h e re fo re  w e ig h t o f  d r ie d  spleen® 2  Grams

T h is  was c ru shed  to  a f in e  powder and m ixed.

A sample wan taken f o r  i r o n  e s tim a tio n .

W eight o f  v a tc h g la s s  + sample * 3*313 Grams
W eight o f  w a tch g la ss  »  3.0/4 Grams
T h e re fo re  w e ig h t o f  sp leen

sample * 0.339 Grams

Sample d ig e s te d  and made up to  1QQ c c s .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry  :
•t

G * b j  th e re fo re  L * .359

From g ra p h  t h is  * ,0096 sag® ir o n
»  amount in  2 cos s o lu t io n

T h e re fo re  amount i r o n  in  100 cos s o lu t io n

® ( .0096 x  100) ragms «  0 .4 S  mgm3 i r o n  
( 2 )

»  amount in  0.239 Gram d ry  sp leen

T h e re fo re  amount i r o n  In  2 grams d r ie d  sp le e n

* ( • *J-2> x
(

ragms «  ^  mgms i r o n



F r o m  ( 3) above sp le e n  co n ta in e d  

2 .8 8  ccs  b lo o d

From (2 )  above 1 oc b lo o d  co n ta in e d  

O.69 mgsa i r o n

T h e re fo re  2,88 ccs  b lo o d  c o n ta in  

( 2 . 8 8  x  . 69) n p i  i r o n

»  1. 9S saga i r o n

T h e re fo re  amount i r o n  a c t u a l ly  in  

S p le n ic  T ls fiu e  * ( k  -  1 ,9* )  stgras

»  2,02 lagms i r o n .

/  NUMBER 3 S • * *



NUMBER 35 - Aline Nkoko (B.M.H. No.1757)
Full term female. Aged 1 day. Birth weight 7 lbs. 
Intracranial haemorrhage.

(1) 1 cc blood taken for haemoglobin estimations
diluted to 50 ccs with distilled water. Allowed 
to stand in refrigerator overnight.
2  ccs solution taken for colorimetry:

0 « *K> therefore L * .39S
From graph this « 5 ragms Kb « amount in 2 cce

Therefore in 50 ccs solution amount haemoglobin

* amouht in 1 cc blood,

(2) 1 cc blood taken for iron estimation.
Digested and made up to 100 ccs solution.
2 ccs solution taken for colorimetry :

From graph this * .0 1 3 mgm iron =* amount in 2 ccs
solution

Therefore in 100 ccs solution amount iron

solution

0 » 32 therefore L « .4$1

* ( .0 1 3 x

a amount in 1 cc blood.

/  <3> u r a  . . .



(?) L1VUR,
Volume of liver 

Weight of crucible ♦ liver
Weight of crucible 
Therefore weight of liver

* $ h  ccs
* 324.5 Grass 
« 219 Grass » 105« 5 Grass

Liver mushed and made up to 500 ccs. with 
distilled water. Shaken, and allowed to stand 
in refrigerator overnight,
1 co taken for colorimetry :

G * 4-7 therefore L » .326
From graph this * 4.15 mgms haemoglobin

« amount in 1 co solution 
Therefore in 5°G cos solution amount Kb

* (4.1$ x 5 0 0) agas a 2,075 agms Jib
a amount of haemoglobin in whole liver.

From (1) above 1 cc blood contains 125 *»gras Kb 
Therefore volume of blood in liver * 2075

~ m 000

~ 16.6 ccs.



3?5

- continued.
(4) Solution containing liver placed In 
evaporating dish and dried to constant 
weight in air oven at 10$°C*
Weight of dish + dried liver * 239*2 Grams
Weight of dish * 219 Grams
Therefore weight of dried liver « go.2 Grams
This was crushed to a fine powder and mixed,
A cample was taken for iron estimation :
Weight of watchglass + sample » 3 .^ 9 6 Grams
Weight of watchglass a 3.07J+ Crams
T h e re fo re  w e ig h t o f  sample » o.H gg Grans

Sample digested and made up to 100 ccs.
1 cc solution taken for colorimetry;

G * therefore L =* .321
From gra ph  this » .00S6 mgm i r o n

= amount in 1 cc solution
Therefore in 100 ccs solution amount iron

* ( .0056 x  100) rngma «  0 ,g6  mgm

* amount in 0.422 Cram dried liver 
Therefore amount Iron in go.g Grams dried liver

* ( *S'5 X ) m6®3 89 ^1.19 agms iron
* T o t a l  i r o n  i n  w hole l i v e r .



From ( 3) above l i v e r  co n ta in e d  

16.6 cos b lood

From (2 } above 1 cc b lo o d  co n ta in e d  

O .65 mgm ir o n

T h e re fo re 16,6 ccs b lood  c o n ta in

(16.6 x .6 5) mga Iron
=t 10.8 myitis Iron

Therefore amount iron actually present in 
Hepatic Tissue * (U-1.1Q - 10.S) ngras

as 30 .39 mgrae iron.

/  { 3) SPLEEN • * •



( 3 )  SPLEEN.

Volume o f sp le e n =s  ̂CCS
W eight o f  c r u c ib le  + sp leen  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  sp le e n

* ISO.2 Grams 
=» 175 Crams =a $.2 Grams

S p le e n  raushed and made up t o  100 c c s  s o l u t i o n  

w ith  d i s t i l l e d  w a t e r .  Shaken, and a l lo w e d  to  

s ta n d  o v e r n i g h t  In  r e f r i g e r a t o r .

2 c c s  s o lu t io n  taken f o r  c o lo r im e try  ;

0 »  70 t h e r e f o r e  L «  .15'*9

From g ra p h  t h i s  »  1 .975 &gma haem oglobin

T h e r e f o r e  in  100 c o s  s o l u t i o n  amount Hb

»  amount o f  haem oglobin in  whole sp le e n .

From ( 1 )  above 1 cc b lo o d  c o n ta in s  125 mgm Hb 

T h e re fo re  volume o f b lo o d  in  sp leen  u* 9^.75 « «
■wyiii.... C C

=* amount in  2 c c s  s o l u t i o n

ragms =» 9 8 .79  mgms Hb

1 2 5

-  O .7 9  cc



NUHBSB. 3S -  c o n tin u e d ,

(4 ) s o lu t io n  c o n ta in in g  sp leen  p la ce d  in  

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e igh t 

in  a i r  oven a t  105°c.

W eight o f  d is h  + d r ie d  sp le e n  »  176*2 drams
W eight o f  d is h  * 175 drams
T h e re fo re  w e ig h t o f  d r ie d  spleen* 1.2 dram

T h is  was crushed  to  a f in e  powder and m ixed,

A sample was taken f o r  i r o n  e s t im a tio n  i

W eight o f  w a tch g la ss  + sample * Grams
W eight o f  w a tch g la ss  * 3*^74 Grams
T h e re fo re  w e ig h t o f  sp leen

Sample d ig e s te d  and made up to  100 c c s . 

2 cos s o lu t io n  taken f o r  c o lo r im e t ry .

Prom g ra p h  t h is  * ,0113 agm i r o n

* amount in  2 ccs  s o lu t io n  

T h e re fo re  i n  100 ccs  s o lu t io n  amount iro n

* ( ,0113 x  100 ) mgm »  O .565 mgm Fe

* amount In  Q .238 Gr*m d r ie d  sp leen  

T h e re fo re  in  1 ,2  Gram d r ie d  sp leen  amount i r o n

sample * 0.238 Gram

G * 37"̂  th e re fo re  L »  .426

* T o t a l  i r o n  in  whole sp le e n .



3?9

From ( 3 ) above sp le e n  co n ta in e d  

0 ,7 9  no b lood

From ( ? )  above 1 ec b lo o d  c o n ta in e d  

O .65 tagni I ro n

T h e re fo re  0 .79 oc b lo o d  c o n ta in s  

(.79 s  . 65) ragm Iro n

*» 0.514- ragra i ro n

T h e re fo re  amount i r o n  a c t u a l ly  p re se n t in  

S p le n ic  T is s u e  «  (2.S4- -  0,514-) mgm

» 2,326 mgMG iro n .

/  N U M B E R  39 ♦ • •



NIH3£R 59 «■ 3aloae Mofekeng (B .H .H . N o .2003)

F u l l  term m ale. B i r t h  W eight 9 lb s  ^

Age 12 h o u rs . D ied o f  in t r a c r a n ia l  h e m o rrh a g e . 

M other*s W.R, +.♦•

( 1) 1 oc b lood  taken f o r  haem oglobin e s t lm -t lo n .  

Made up to  5° cca w ith  d i s t i l l e d  w a te r. A llow e d  

to s tand  o v e rn ig h t  in  r e f r ig e r a t o r .

1 cc s o lu t io n  taken f o r  c o lo r im e try  ?

G * 66 th e re fo re  L * .1505

From g ra p h  t h is  * 2 .3  agme haem oglobin
* amount in  1 co s o lu t io n

T h e re fo re  in  50 ccs  s o lu t io n  amount haem oglobin

* (2 .3  x  50) mgra =* 115 J3gms

«  amount In  1 co b lo o d .

( 2) 1 00 b lo o d  taken f o r  i r o n  e s t im a tio n . 

D ig e ste d  and made up to  100 ccs s o lu t io n

2 ccs o f  t h is  s o lu t io n  taken f o r  c o lo r im e t ry ;
»0 «  36 th e re fo re  L  «  .^4-1

From gra p h  t h is  »  .0115 sigm i r o n  * amount in  2 co
s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

* ( . 011$ x  100 ) ragas ** 0.59 mgm ir o n
. 2  )

«  amount in  1 oc b lo o d .
/ ( 3) LIVER



(3 )  k i v g ^
a 11 -̂ CCB
a 3 to  Grams 
= H13»5 Grams a 120-5 Grams

Volume o f  l i v e r
V.’e ig h t  o f  Grue l  o le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

L iv e r  mushed end made up to  $ 0 0  ccs w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  

stand o v e rn ig h t  in  r e f r ig e r a t o r .

1 co s o lu t io n  taken f o r  c o lo r im e try  :

G * ^3 th e re fo re  L «  . 36*1
From g ra p h  t i l l s  «* 4-. 6 mgras haem oglobin

«  amount in  1 co s o lu t io n  

T h e re fo re  i n  500 co® s o lu t io n  amount Hb

ee (U-.6 x  500) mgms * 2,300 a gas haem oglobin 

=« amount o f  haem oglobin In  l i v e r .

From (1 )  above 1 cc b lood  c o n ta in s  115 fflgas Hb 

T h e re fo re  volume o f  b lo o d  In  l i v e r  »  2300 CGQ

at 20 C C S ,



NUMBER 39 « continued.
(4) Solution containing liver placed In 
evaporating dish .and dried to constant, weight 
In air oven at 105°G.
Weight of dish ♦ dried liver » ”33 Grans
Weight of dish * 213* 5 GramsTherefore weight of dried liver » 24,5 Grams
This was crushed to a fine powder and mixed*
A sample was taken for Iron estimationJ
Weight of vratohglase 4 sample * 3*^29 Grams

Sample digested and made up to 100 ccs, 
2 ccs solution taken for colorimetry i 

Or * 23 therefore L *■ *553
From graph this * .0147 mg® iron

Therefore in 100 ccs solution amount iron

« amount In 0,^275 Gram dried liver 
Therefore In 24.5 Grams dried liver amount Iron

Weight of watohglass 
Therefore weight of sample * 3«G?15 Grams » 0.4275 Grams

« amount in ?. cce solution

* Total iron in whole liver.



From ( 3) above l i v e r  con ta in e d  

20 ocs b lood

From (2 ) above 1 oc b lo o d  co n ta in e d

O .59 agio i ro n

T h e re fo re

ss

20 cos b lo o d  c o n ta in  

(20 x  , 59) rngas i r o n

11*6 mgms i r o n

T h e re fo re  amount I r o n  a c t u a l ly  p re s e n t In  

H e p a tic  T is s u e  »  (^2 .1 2  -  11 .6 )  mgm

* 30.32 mgms i r o n .



(3 )  m m .

Volume o f sp le e n a g cos
* 196.2 Grams
«  166.2 Grams
* 10 Grams

W eight o f  c r u c ib le  + sp leen  
W eight o f  c r u c ib le  
T h e re fo re  -weight o f  sp leen

Spleen  mushed and made up to  100 oca w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  stand 

o v e rn ig h t  in  r e f r i g e r a t o r .

1 cc s o lu t io n  taken f o r  c o lo r im e try  1 

G a 51 th e r e fo r e  L *  .2924

From graph t h is  *  3 .6 75  sagas haemoglobin

«  amount in  1 cc s o lu t io n  

T h e re fo re  In  100 ecu s o lu t io n  amount Hb

• 367.5 ngns haem oglobin.

»  amount haem oglobin in  sp le e n .

From (1 )  above 1 cc b lo o d  c o n ta in s  115 sagas Hb 

T h e re fo re  volum e o f  b lo o d  in  sp le e n  * 367* 5  ocS
T T s

« 3 .2  C C S

/ co



MUMBER 59 ~ c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  sp le e n  p la ced  in  

e v a p o ra tin g  d is h  end d r ie d  to  co n sta n t w e ig h t 

in  a i r  oven a t  105° c.

W eight o f  d ie h  + d r ie d  sp le e n  «  169 G-rams
W eight o f  d is h  »  1S6.2 (trams
T h e re fo re  w e igh t o f  d r ie d  spleen* 2 .6  Grams

T h is  was crushed  to  a f in e  powder and m ixed.

A sample was taken f o r  i r o n  e s t im a tio n i

W eight o f  w atchgl& us 4- sample »  3.3 O r am s
W eight o f  w a tch g la ss  * 3*^715 Oraras
T h e re fo re  w e igh t o f sample * 6.2265 Oram

Sample d ig e s te d  and made up to  100 co s .

4 cos s o lu t io n  taken f o r  c o lo r im e t ry :

0 «  29 th e re fo re  L  «  .536
From gra p h  t h is  »  0.0143 mgm iro n

* amount in  4 acs s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

«  ( .0143 x  100) m m  B  0.3575 mgm iro n

* amount in  0. 22S5 Gram d ry  sp leen  

T h e re fo re  i n  2.6 Grams d r ie d  sp le e n  amount i r o n

• ( *3575 * 2.6 ) ra » 4.3 ragms iron
< .s s g ? - ) m  -------------------------

«  T o ta l  i r o n  in  sp le e n .



frora { 3} above sp le e n  con ta in e d  

3 .2  cos b lood

From (3 )  above 1 co b lo o d  c o n ta in e d

O.59 ragm iro n

T h e re fo re  3.2 cos b lood  c o n ta in  

( 3*2 x  .5 9 ) ago I r o n

as l . g g  aga i r o n

T h e re fo re  amount I r o n  a c t u a l ly  p re se n t in  

S p le n ic  T is s u e  a (H-.3 -  l .S S )  ragni

a* ,, 2 .U 2  mgra i r o n .

/  NUMBER 40



U u lix i£ R  4o. E l i z a  L i t h u l i .  (B .M .H .N 0. 339O ) 

Fem ale. S t i l l b i r t h .  Prem ature (33 * 3^ weeks) 

B i r t h  w e ig h t 4- lb s .

( 1) 1 ce b lo o d  taken f o r  haem oglobin e s t im a t io n .

D ilu te d  to  50 cos w ith  d i s t i l l e d  w a te r. A llow e d

to  sta n d  o v e rn ig h t  in  r e f r ig e r a t o r .

1 cc s o lu t io n  taken f o r  c o lo r im e try  s

Ot «  th e re fo re  L  »  .1659
From graph  t h is  »  2 .1  mg® haem oglobin

«  amount in  1 cc s o lu t io n

T h e re fo re  in  50 ccs  s o lu t io n  amount haem oglobin

* (2 .1  x  50) mgma * I 05 mgms haem oglobin

a amount in  1 cc b lo o d .

( 2) 1 co b lo o d  taken f o r  i r o n  e s t im a tio n .

D ig e ste d  and made up to  100 ccs s o lu t io n .

2 ccs  s o lu t io n  taken f o r  o o lo r im e try  i

0 «  45' th e re fo re  L * .344

From gra ph  t h is  ** .0092 ragm i r o n  «  amount in  2  ccs
s o lu t io n

T h e re fo re  In  100 ccs s o lu t io n  amount i ro n

(
(

»  (.0092 x  100) a£rm * 0 .46 mgtn I ro n
2 ) J ~ ................" ■ —

* amount in  1 cc b lo o d .

/  ( 3) LIVER ♦ *



33S

Volume o f  l i v e r ** kS c c s
W eight o f  c r u c i b le  + l i v e r  
W eight o f  c r u c ib le
T h e re fo re  w eigh t o f  l i v e r

* 25̂ -5 »ram s a 201.5 Orems 
»  53 Oram s

L iv e r  mushed and made up to  500 c o s  w ith  

d i s t i l l e d  w a ter . Shaken, and a llo w e d  to  stand  

o v e r n ig h t  in  r e f r i g e r a t o r ,

2 c c e  s o lu t io n  taken f o r  c o lo r im e t r y  :

G »  67 t h e r e fo r e  L *  .1739  

From graph  t h is  = * 2 . 2  mgras Hb *  amount in  2 c o s

T h e re fo re  in  500 c c s  s o lu t io n  amount haem oglobin

» amount haemoglobin In liver.
From (1) above 1 cc blood c o n t a i n s  105 mgras Hb 
Therefore volume o f  blood in  liver * 550 ab­

s o lu t io n

*  5 . 2 5  C C 8



( 4 )  S o lu t io n  c o n ta in in g  l i v e r  p la c e d  in

e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t

w eigh t in  a i r  oven  a t  1Q5°G.

W eight o f  d is h  + d r ie d  l i v e r  *  211.? Grains 
W eight o f  d is h  «  2G1 .5  Grams
T h e re fo re  w eig h t o f  d r ie d  l i v e r  *  9 .7  Grams

T his d r ie d  l i v e r  was cru sh ed  to  a f i n e  powder

and m ixed . A sam ple was taken f o r  ir o n

estimations

W eight o f  w a toh g loss  + sam ple *  3*5& Gratae 
W eight o f  w a tch g la ss  *» 3*^715 Grams
T h e re fo re  w eig h t o f  l i v e r  sample® 0 .46S 5  Grams

D ig e ste d  and made up t o  100 c c s  s o lu t io n .

2 c c s  s o lu t io n  taken f o r  c o lo r im e tr y  :

G *  55^ t h e r e f o r e  L  *  .2537

From graph  t h is  »  ,0 0 6 g  tags ir o n
a  a m o u n t  In 2 cc s  solution

T h e re fo re  In  100 c ca  s o lu t io n  ©mount iro n

= t .0063 x 1 |0 ) n0n .  o . 3* w  ir o n

=# amount in  0 ,4 2 6 5  gram d r ie d  l i v e r

T h e r e f o r e  In  9 * 7  Grafts d ried l i v e r  amount o f  iron

*  ( .3 4  x 9 .7  ) mgtaa »  6 .7 5  mgras ir o n
( .4&S5 >

*  T o ta l ir o n  in  w hole l i v e r .



From ( 3 ) above l i v e r  co n ta in e d

5 .2 5  c c s  b lo o d

From ( 2 )  above 1 cc  b lo o d  co n ta in e d  

0 ,^ 6  Riga ir o n

T h e re fo re  5 ,2 5  c c s  b lo o d  co n ta in  

{ 5 .2 5  x  .^ 6 } mg® ir o n

•* ?J'2 mgaas Iro n

T h e r e fo r e  m ou n t a c t u a l ly  p re se n t in  

H ep atic  T is su e  *  (6 .7 5  -  ?•**?) a p s

<* H-,33 mgms i r o n .

/ (3) SPLEEN



(3 ) SPLEEN,

Volume o f  sp leen »  3
a 70, Ureas 
= 06,7 Urarns 
* 3*7 Or aa 0

W eight o f  c r u c ib le  + sp leen  
W eight o f  c r u c ib le
T h e re fo re  w e ig h t o f  sp leen

Spleen mushed and made up to  100 ccs  w ith  d i s t i l l e d  

w a te r. Shaken, and a llo w e d  to stand o v e rn ig h t  in  

r e f r i g e r a t o r .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry .

0* w 75 th e re fo re  L  =* .1249

From g ra p h  t h is  * 1 .6  mgma haem oglobin

T h e re fo re  in  100 ccs s o lu t io n  amount Hb

* (1 .6  x  100 ) mgms * SO ragms Hb
( 2 }

a amount o f  haem oglobin In  sp le e n .

From (1 )  above 1 cc b lood  c o n ta in s  105 mgras Hb 

T h e re fo re  volume o f b lo o d  In  sp leen  * SO ccs

a amount in  2 cos s o lu t io n

105

5* 0.76 ccs



N U M B E R  40 - continued.

(4) S o l u t i o n  c o n t a i n i n g  spleen p l a c e d  in

e v a p o r a t i n g  d i s h  and d r i e d  to oonstant

w e i g h t  in ai r  o v e n  at 1 0 5°C.

W e i g h t  o f  d i s h  ♦ d r i e d  spleen *  6 7 . 4  Grams 
Wei g h t  of d i s h  * 6 0 .7  Grams
T h e r e f o r e  w e i g h t  of d r i e d  spleen* 0, 7  Gram

T h is  d r ie d  sp le e n  was crushed to  a f in e  powder 

and m ixe d . A cample was taken f o r  iro n  

e s t im a tio n t

W eight o f  w a tch g la ss  + sample * 3*^69^ Grams 
W eight o f w a tch g la ss  * 3.Q 7I 5 Grams
T h e re fo re  w e ig h t o f  sp leen

cample * 0 . 1 9 7 9  Gram

Sample was d ig e s te d  and made up to  100 co s .

4 ccs s o lu t io n  taken f o r  c o lo r im e try  :

G = k " p  th e re fo re  L * .359
From gra ph  t h is  a .0 0 96 ragm iro n

* am o u n t  in 4 ccs solution

T h e r e f o r e  in 100 ccs s o l u t i o n  amount iron

* (.0096 x 100) ragm * 0 .2 4  mgm iro n
( 4 )

« a m o u n t  in .1 9 7 9  Gram d r i e d  spleen

T h e re fo re  amount o f  i r o n  in  0.7 Gram d r ie d

sp leen  * ( .24 x . 7  ) mgm a 0,95 mgm i r o n
( .T575~> ---------------------------------

* T o ta l  i r o n  in  whole sp le e n .

/ F r o m



3^3-

From ( 3) above sp le e n  con ta in e d  i 

Q .7b co b lood

From (2 )  above 1 co b lo o d  co n ta in e d  

0 .4 6  fflgm Iro n

T h e re fo re  0,76 co b lo o d  c o n ta in s  

(.76 x  .4 6 ) mgs i ro n

38 Q»35 agro *rort

T h e re fo re  amount i r o n  a c t u a l ly  p re se n t in  

S p le n ic  T is s u e  =» (O .95 -  O .35) mgm

= 0.6 mgni i r o n .

/  NUMBER 41 • • •



NUMBER 4 l  -  M a ria  Nxumalo (B .M .H . N o .3453) 

F u l l  term m ale. B i r t h  w e igh t b  l b s .  L iv e d  

5 h o u rs . D ied o f  in t r a c r a n ia l  haem orrhage.

( 1) 1 cc b lo o d  taken f o r  haem oglobin 

e s t im a t io n . D ilu te d  to  50 cos s o lu t io n  w ith  

d i s t i l l e d  w a te r. A llo w e d  to  stand o v e rn ig h t ,  

in  r e f r ig e r a t o r .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry .  

a  * 56 th e re fo re  L * .2513

From graph  t h is  * 3-175 wgnis haem oglobin
* amount in  2 ccs s o lu t io n

T h e re fo re  in  50 ccs s o lu t io n  amount Hb

* {3*175 x mgras =» 79-4 ragms Hb

«  amount in  1 cc b lo o d .

( 2) 1 cc b lo o d  taken f o r  I r o n  e s tim a tio n . 

D ig e ste d  and made up to  100 ccs s o lu t io n .

2 cce s o lu t io n  taken f o r  c o lo r im e try  :

0 » 47 therefore L * .323
Froia g ra p h  t h is  * 0.0033 mgm ir o n

* amount in  2 cc s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

* (.0033 x 2^00} mgm 3 0 .44 mgm ir o n

* amount in  1 cc b lo o d .

/ ( 3) LIVER



NUMBER - continued.
(3 )  L IV E R .

Volume o f  l i v e r  
W eight o f  c r u c ib le  * l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e igh t o f  l i v e r

= 100 cos
= 3?7 Grams
* ,213• 5 Grams 
«  113.5 Grams

L iv e r  muehed and made up to  $ 0 0  ccs s o lu t io n

w ith  d i s t i l l e d  w a te r . Shaken, and a llow ed  to

stand o v e rn ig h t  In  r e f r ig e r a t o r .

1 co s o lu t io n  taken f o r  c o lo r im e try  !

G * 53 th e re fo re  L * .275^

From gra ph  t h is  * 3*^75 mgms haem oglobin

= amount in  1 cc s o lu t io n

T h e re fo re  in  500 cca s o lu t io n  amount Hb

-  0 .^ 7 5  * 500} mgras ** 1737.5 Mgas Hb

* amount haem oglobin In  l i v e r .

From (1 )  above 1 cc b lo o d  c o n ta in s  79*^ mgms Hb

T h e re fo re  volume o f  b lo o d  in  l i v e r  * 1737*5
79.4

= 2 0 .g c c s .



(4 ) S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in  

e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t w e igh t 

in  a i r  oven a t I 050 G.

W eight o f  d is h  + d r ie d  l i v e r  * 234 drams
W eight o f d is h  * 213•5 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  * 20.5 Grams

D rie d  l i v e r  was crushed  to  a f in e  powder and

m ixed. A sample was taken f o r  i r o n  e s t im a tio n :

W eight o f  watohgl&SB + sample * Grams
W eight o f  w a ta h g la ss  «  3.0716 Grans
T h e re fo re  w e ig h t o f l i v e r

sample «  O .3 1 5  Oram

Sample was d ig e s te d  and made up to  100 ccs

s o lu t io n .  2 cos s o lu t io n  taken f o r  c o lo r im e t ry :

0 »  33 th e re fo re  L * ,k & 2

From g ra p h  t h is  * .0125 mgm iro n
= amount in  2 ocs s o lu t io n

T h e re fo re  in  100 cos s o lu t io n  amount iro n

=* (.0 1 25  x  100) mgm * 0 .64 mgm iro n
( 2 )

* amount in  O.315 Gram d r ie d  l i v e r  

T h e re fo re  in  20.3 Grams d r ie d  l i v e r  amount 

i r o n  «  ( .6 4  x 2 0 .5 ) mgms =* 41.7  mgma ir o n

* T o ta l^ l r o n  in  whole l i v e r .

/  From



F r o m  (3 ) a b o v e  l i v e r  c o ntained 2 0 .6  ccs b l o o d  

F r o m  (2) a b o v e  1 co b lood c o n t a i n e d  0.44 m g m  Fe

T h e r e f o r e  2 0 .6  ccs b l o o d  c o n t a i n  i 

(2 0 .6  x  .44) mgjas iro n  

* 9 . 1 7  Jagnts Iron

T h e r e f o r e  a m o u n t  I r o n  a c t u a l l y  in  

Hepa t i c  T i s s u e  « (41.7 - 9*17)

*  3 2 .5 3  mgms iron.

/  (3 } SPLEEN • • t



(3 )  SPLEEN.

Volume o f sp leen  
W eight o f  c r u c ib le  ♦ sp le e n  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  sp leen

3’4g.

4 CCS
205.9 Grains 
201.5 Gram6 

4.4  Grams

Spleen mushed and made up to  100 cos w ith

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to

stand o v e rn ig h t  in  r e f r ig e r a t o r .

4 cos s o l u t i o n  taken for c o l o r i m e t r y  s

o  -  W  th e re fo re  L  «  «3°3*

From g ra p h  t h is  ® 3.675 mgms haem oglobin

a a m o u n t  in 4 ccs solution

T h e r e f o r e  in 100 ccs solution a m o u n t  H b

** (3*^75 * AOQ ) mgrae * 91.275 ngma Hb
( 4 } TTT" rr"‘..*"* * ' "r """""

w  am o u n t  of h a e m o g l o b i n  in spleen.

From (1) a b o v e  1 cc b l o o d  c o n t a i n s  79*^ m g m s  Hb

T h e r e f o r e  v o l u m e  of b l o o d  in spleen » 9 1 * ^ 7 5 c c s"79^r

a  1*16 C C S *

/ (U ) • • •



NilMBEK 4l -  continued.
(4) Solution containing spleen placed in 
evaporating dish and dried to constant weight 
in air oven at 1 0 5° C.
Weight of dish + dried spleen » 2 0 2 * 2  drams
Weight of dish * 201,5 drams
Weight of dried spleen * 0,7 Oram
Dried spleen was crushed to a fine powder and
mixed. A sample was taken for iron estimation:
Weight of watchgl&es + sample * 3*239 drams 
Weight of watchglsss * 3 .0 7 1 6 drams
Therefore weight of spleen

sample ■ 0.2174 Gram
Sample was digested and made up to 100cce
solution, 1 ,2 5  ccs solution taken for colorimetry:

d » 3 7 therefore L * .432
From graph this a 0 ,0 1 1 5 mgra iron

* amount in 1 .2 5  ccs solution
Therefore in 100 ecu solution amount iron

=* (O .O II5  x  100 5 mgms =» O.92 agms iro n  ( 1.25)
* amount in 0.2174 dram dried spleen.

Therefore in 0 . 7  dram dried spleen amount iron
* x  .7^) mgms « 2 .9 6 agas iron

« Total Iron In spleen.
/ From ,..



From (3 )  above sp le e n  c o n ta in e d  i 

1.16 ccs  b lood

From (2 )  above 1 cc b lood co n ta in e d  

0.44 mgm iro n

T h e re fo re  1.16 ccs b lo o d  c o n ta in

( 1.16 x  0. 44) mgra i ro n

* O.51 ragm i r o n .

T h e re fo re  amount i r o n  a c t u a l ly  in  

S p le n ic  T is s u e  =* { 2.96 -  0. 51) mgms

* 2. 1*5 mgms I r o n .

/  NUMBER 42



NtlfBEB k2 -  Kermlna Mat&ban© (B .M .H .N o . 

M a le . S t i l l b i r t h .  Prem ature (27 -  22 weeks)

F i r s t  tw in  (b in o v u la r )  B i r t h  w e igh t 2 lb s  k  o z s .

( 1) 1 cc b lo o d  taken f o r  haem oglobin e s tim a tio n

D ilu te d  to  50 oca w ith  d i s t i l l e d  w a te r. A llo w e d

to  sta n d  o v e rn ig h t  in  r e f r ig e r a t o r .

2 ccs  s o lu t io n  taken f o r  c o lo r im e try  :

G * 53-' th e re fo re  L »  .2696
From g ra p h  t h is  »  3 .k  ragms haem oglobin

* amount In  2 oca s o lu t io n

T h e re fo re  in  50 ccs s o lu t io n  amount Hb

* amount in  1 oc b lo o d .

( ? )  1 cc b lo o d  taken f o r  iro n  e s tim a tio n .

D ig e ste d  and made up to  100 ccs s o lu t io n .

2 cce s o lu t io n  taken f o r  c o lo r im e t ry :

From g ra p h  t h is  »  .007 mgm iro n
»  amount in  2 ccs s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount i ro n

* amount in  1 oc b lood

/ ( 3 ) LIVER ♦ •



(3) m m -

Volume o f  l i v e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
th e re fo re  w e ig h t o f  l i v e r

33 c ce  
2 5^»5 Grams 
219 Grams 

3 J .5  Grams

L iv e r  mushed and made up to  5OQ ccs w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  stand 

o v e rn ig h t  In  r e f r ig e r a t o r ,

2 ccs s o lu t io n  taken f o r  c o lo r im e try  i 

G * 62a th e re fo re  L = . 20H i

From g ra p h  t h is  ** 2.375 Hb

* amount In  2 ccs s o lu t io n  

th e re fo re  in  500 ccs s o lu t io n  amount haem oglobin

«  ( 2 . 5 7 5  x  rngras * 643*75 mgnis Hb

»  amount haem oglobin in  l i v e r .

From Q.5 above 1 cc b lo o d  co n ta in e d  63 mgras Hb

th e re fo re  volume o f  b lo o d  in  l i v e r  * 643*75 f*ne

S5

a 7.6 CCS.

/  (4 ) • • •



y s i

NUMSTK Hg -  c o n tin u e d .

(HO Solution containing liver placed in 
evaporating dish and dried to constant weight

Weight of dish + dried liver * 2?5.9 Orana 
Weight of dish * 219 O-rams
Therefore weight of dried liver a 6 , 9  Prams
Dried liver crushed to a fine powder and mixed.

W eight o f  w a tish g la ss  ♦ sam ple «  3.3956  Grams 
W eight o f  w a toh g la a a  =* 3,0 716  Grams
T h e r e fo r e  weight o f l i v e r  sam ples O .3 2H Gram

Sam ple d ig e s t e d  and made up t o  100 c o s .

2 o c s  ta k en  f o r  c o l o r im e t r y :

G »  5 o  th e re fo re  L «  ,2366
From g ra p h  t h is  «  .0 0 6 3  mgm ir o n

T h e re fo re  in  100 cos s o lu t io n  amount ir o n

Therefore in 6. 9 Grams dried liver amount

iron »  ( , 3 1 5 x  L»| ) mgflis * 6 , 5  mgms Fe.

« Total iron in whole liver,
/ From ,.

in air oven at 10$°0

A sample was taken for iron estimation:

amount in 2 cas solution



y j b .

From ( 3 ) a b o v e  l iver c o n t a i n e d  :

7.6 cos b lood

From (2 )  above 1 cc b lood co n ta in e d  i 

O .35 mg® I r o n

T h e re fo re  ocs b lo o d  c o n ta in s  1 

( 7.6 x  .3 5 ) oigra I r o n

»  2.66 mgm I r o n .

T h e r e f o r e  a c t u a l  amount iron in 

■Hepatic T i s s u e  =* (6 . 5  -  2.66) mgras

* 3 « 2 &  mpjas iron.

/ (3 ) S P L E E N



KICKER tg  -  c o n t in u e d .

(3) arLSFH.
Volume of spleen 

Weight of crucible * spleen 
Weight of crucible 
Therefore weight of spleen

3 • 2 ccs 
« 177.2 Grams 
** 173*2 Grams 
» 2 Grams

Spleen mushed, and made up to 100 ccs solution 
with distilled water. Allowed to stand overnight 
in refrigerator, after shaking.
^ ccs solution taken for colorimetry :

Or => 63 therefore L = .2 0 0 7

From graph this » 2 .5 2$ mgms haemoglobin
« emou.it in k  ccs solution 

Therefore in 100 ccs solution amount Eb

= (2.525 x 100 5 
" T ” )

vagrae 63. I  mgrns Hb

= amount o f  haem oglobin in  sp leen 

From (1 )  above 1 ec b lood  con ta in e d  85 ragae Hb 

T h e re fo re  volume o f  b lo o d  in  so le e n  * 67.1 ccs
~ w

a  0 , 7 ^  C C S .



(4 )  S o lu t io n  c o n ta in in g  sp leen  p la ced  in  

e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t w e ig h t 

in  a i r  oven a t  1G5°G.

W eight o f  d is h  ♦ d r ie d  sp le e n  * 175*^5 Grams
W eight o f  d ia h  * 175.2 Grams
T h e re fo re  w e ig h t o f  d r ie d  spleen* 0.25 Gram

D rie d  sp le e n  crushed to  a f in e  powder and m ixe d .

A sample was taken f o r  i r o n  e s t im a tio n .
t
W eight o f  w a tch g la ss  ♦ sample * Grams
W eight o f  w a tch g la ss  * 3.0716 Grams
T h e re fo re  w e ig h t o f  sp le e n

sample = 0.0964 Gram

Sample d ig e s te d  and made up to  100 c c s .

5 ccs s o lu t io n  taken f o r  c o lo r im e try  }

G »  63 th e re fo re  L  * .200 7
From gra p h  t h is  * .0053 mgm iro n

* amount in  5 °GS s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

* ( .0053 x  100) mgm * 0.106 mgm ir o n

* amount in  0.0964 Gram d r ie d  spleen

T h e re fo re  in  O .25 Grara d r ie d  sp le e n  amount

iron =• ( .106 x .25 ( mgm * 0,275  mpa Fe
( . 09M  ) ------------------------------

* T o t a l  i r o n  in  sp le e n .

/ From



From ( 3 ) above sp le e n  co n ta in e d  

0 . 74 cc b lood

From (2 )  above 1 cc b lo o d  con ta ine d  

0 . 35 ngm iro n

T h e re fo re  O.74 cc b lo o d  co n ta in e d  :

( .7 ^  x  .35 ) nga» I r o n

* 0,259 ragia I r o n

T h e re fo re  a c tu a l amount o f  I r o n  In  

S p le n ic  T is s u e  * (0 .275  -  0 .2 5 9 ) mgra

=* 0.016 mgm Iro n

/ NUMBER 43



NUMBER 43 -  Hermlna Mata-bane ( B .M .H .N o .3 4 6 g) 

M ale. S t i l l b i r t h .  Prem ature (27 -  2& weeks) 

Second tw in ,  ( b in o v u ls r )  B ir t h  w e ig h t : 2 lb s .

(1 )  1 cc b lo o d  taken f o r  haem oglobin e s tim a t­

io n .  D i lu te d  to  50 ocs w ith  d i s t i l l e d  w a te r . 

A llow ed  to  stand o v e rn ig h t  in  r e f r ig e r a t o r  !

2 ccs s o lu t io n  taken f o r  c o lo r im e try  i 

a  «  43" th e re fo re  L «  .364

Prom gra ph  t h i s  «  4 .6  ragras haem oglobin
«  amount in  2 ccs  s o lu t io n

T h e re fo re  in  5^ ccs  s o lu t io n  amount haem oglobin

-  (4 .6  x  J30) ragras * I I 3 mgms haem oglobin 
\ /

«  amount In  1 cc b lo o d .

( 2) 1 co b lood  taken f o r  i ro n  e s t im a tio n .

D ig e s te d  and made up to  100 ccs s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e try  s

G a 47 th e re fo re  L = . 32s

From g ra p h  t h is  * , Q O S S  ragra i r o n
»  amount In  2 ccs  s o lu t io n .

T h e re fo re  in  1GG ccs s o lu t io n  amount i ro n

sss {.oogg
(

X 100)
* T “ )

mgra « 0.44 mgm iro n

amount In  1 cc b lo o d .

/  ( 3 )  LIVER • • •



N U M B E R  43 - continued.

(3 ) L IV E R .

Volume o f  l i v e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

* 32 CCS
» 221.2 Grams
* 1S&.2 (/reins* 35 Grams

L i v e r  m u s h e d  and m a d e  up to 500 ccs w i t h  

d i s t i l l e d  water. 3 h a k e n # and allo w e d  to 

stand o v e r n i g h t  in refrigerator.

2 cca s o l u t i o n  t a k e n  f o r  c o l o r i m e t r y  :

G  = 4 S 2 t h e r e f o r e  L » .314

Fro m  g r a p h  thi s  * 3 . 9 5  m g m s  h a e m o g l o b i n

» a m o u n t  in 2 ccs solution 

T h e r e f o r e  in 5^Q ccs solut i o n  amount Hb

( 3 * 9 5  x j ^ o )  mgras * 9 8 7 * 5  m g m e  Hb

« a m o u n t  h a e m o g l o b i n  in liver.

Fro m  (1) a b o v e  1 cc b l o o d  c o n t a i n e d  115 m g m s  H b

T h e r e f o r e  v o l u m e  of b l o o d  in l i v e r  * 9 &7*5
115

a £>,6 CCS.



36o

(H ) S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in

e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t

w e ig h t in  a i r  oven a t  1Q5°G.

W eight o f  d is h  + d r ie d  l i v e r  »  192.M- Grams
W eight o f  d is h  «  156.2 Grams
th e re fo re  w e igh t o f  d r ie d  l i v e r  =» 6.2 Grams

D ried  l i v e r  crushed to  a f in e  powder and m ixed.

A saraple was taken f o r  i ro n  e s tim a tio n  :

W eight o f  w atchg la a s ♦ sample «  3 * ^2 4  Grams
W eight o f  w a tch g la ss  = 3*^716 Grams
T h e re fo re  w e igh t o f  l i v e r

Saraple d ig e s te d  and made up to  100 c c s . 

2 ccs taken  f o r  c o lo r im e t ry  :

F r o m  g r a p h  this « .0079 ® g m  iron
* amount in  2 ccs s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i r o n

* amount i r o n  in  O .330S Gram - 
d ry  l i v e r .

T h e re fo re  in  6.2 Grams d r ie d  l i v e r  amount

sample * Q.33^& Gram

G * 502 th e re fo re  L * .297

= T o t a l  i r o n  in  whole l i v e r

/ From • • •



Fro® ( 3) above l i v e r  con ta ined  

£.6 ccs b lood

From (2 )  above 1 cc b lood  co n ta in e d  

0 .44 mg® i r o n

T h e re fo re  25.6 ccs b lo o d  c o n ta in s  

( g .6 x  .4 4 ) ragm ir o n

«* 3.78 ®gms i r o n

T h e re fo re  amount i r o n  a c t u a l ly  p re se n t 

in  H e p a tic  T is s u e  * (7*39 -  3*7$) sigaas

«  3*61 mgms i r o n .

/  ( 3 )  SPLEEN • *  •



(3 )  ££LwuK»

Volume o f  sp le e n  
Weight o f  c r u c ib le  + sp leen  
W eight o f  c r u c ib le  
T h e re fo re  w e igh t o f  sp le e n

«  -  1 .5  ccs 
* 68.2 Grams 
a 66.7 Grams 
« 1.5 Grams.

Spleen  mushed and made up to  100 ccs w ith  

d i s t i l l e d  w a te r . Shaken, and a llow e d  to  stand 

o v e rn ig h t  In  r e f r ig e r a t o r .  

k  cca s o lu t io n  ta k e n  f o r  c o lo r im e t ry  1 

G * 63̂  th e re fo re  L  * .1956
Prom gra p h  t h is  »  2 .^75  mgras haem oglobin

«  amount In  Jl  ccs  s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount Hb

* ( 3 .^75  x  100) mRffl s  61.875 nigras Hb 
( **• } .

= amount o f  haem oglobin In  sp le e n .

From (1 )  above 1 cc b lo o d  co n ta in e d  115 agms Hb

T h e re fo re  volum e o f  b lo o d  in  sp le e n  * 61.875 n o

115

*  0 . 5^ oc .



NUMBER H% -  c o n tin u e d . ^ 3 *

(4 ) S o lu t io n  c o n ta in in g  sp leen  p la ce d  in

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t w e ight 

in  a i r  oven a t  IO 50 c .

W eight o f  d is h  +  d r ie d  sp le e n  * 66.95 drains
W eight o f  d is h  »  66.7 Grama
T h e re fo re  w e ig h t o f  d r ie d  spleen* Q .25 dram

D ried  sp le e n  crushed  to  a f in e  powder and

m ixed. A sample was taken f o r  i » o n  e s tim a tio n :

W eight o f  w atohg laes + sample * Grams
W eight o f  v a tc h g la s s  * J . Q J l C  Grams
T h e re fo re  w e igh t o f  sp le e n  sam pleaO.lOOS Gram

Sample d ig e s te d  and made up to  100 ccs s o lu t io n

5 ccs s o lu t io n  taken f o r  c o lo r im e try  :

G * 65 th e re fo re  L «  .1871

From g ra p h  t h is  * .001*9 mgm i r o n
* amount in  5 ccs s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount o f  I r o n

* { x 122) mga « . 0 9s rtgm Iron
( 5 )

* amount in  0.1008 d r ie d  sp leen

T h e re fo re  in  Q .25 Gram d r ie d  sp le e n  amount

I r o n  «  ( . 09s X .25 ( .  0.2113 sinn Fe
< 7 T o o 2 ) “ e* ----------- — -----------

»  T o ta l  i r o n  in  sp le e n



From ( J )  above sp leen  con ta in e d  :

0 ,54  cc b lood

From (2 }  above 1 cc b lo o d  co n ta in e d  :

0 .44  mgm i r o n

T h e re fo re  0. 5*1 cc b lo o d  c o n ta in s  

(•54 x  ,4 4 ) mgm i r o n

* 0.2376 rags1 I ro n

T h e re fo re  amount i r o n  a c tu a l ly  p re s e n t In  

S p le n ic  T is s u e  »  (0 .2 4 3  -  Q.237&) mgm

»  0. 005*1- jHgia i r o n .

/ NUMBER 44



NW33 - HKtobl Moaisekeng (C.H.No.JSJO®) 
F u l l  te rm . M ale. B i r t h  w e ig h t 7 lb s  & o z s .

A ge :10 d a ys . Was a fo rc e p s  d e l i v e r y .

( 1 ) 1 cc b lood  taken f o r  haem oglobin 

e s t im a t io n . D ilu te d  to  $0 ccs w ith  d i s t i l l e d  

w a te r. A llo w e d  to  stand o v e rn ig h t  in  r e f r i g e r ­

a t o r .  2 ccs  s o lu t io n  taken f o r  c o lo r im e try  :

0 ** 42 th e re fo re  L * .369
From g ra p h  t h is  »  4.65 agms haem oglobin

- amount In 2 ccs solution
T h e re fo re  In  5̂  cc® s o lu t io n  amount Hb

9 ( 4 .6$  x  ^ 0 ) * 116.25 mgrns Hb

«  amount In  1 cc b lo o d .

( 2) 1 cc b lood  taken f o r  Iro n  e s t im a tio n . 

D ige ste d  and made up to  100 ccs s o lu t io n .

2 ccs s o l u t i o n  taken f o r  c o l o r i m e t r y  :

G * 34 therefore L * .469
From g ra p h  t h is  * .0124 mgm Ir o n

»  amount Iro n  In  2 ccs  s o lu t io n

Therefore in 100 ccs solution amount iron

-  ( -M -21* * 122| agm =. 0.62 agra i r o n

* amount in 1 cc blood.

/  ( 3 )  LIVER • • •



(3 )  L IV E R ,

Volume o f  l i v e r W 100 CCS
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

* 2S5 Grams
* 175,2 Grams 
= I 09,  & Grams

L iv e r  mushed and made up to  500 cos w ith

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to stand

o v e rn ig h t  in  r e f r ig e r a t o r .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry ;

G a 33 th e re fo re  L * . U & 2

From g ra p h  t h is  * 6.025 mgms haem oglobin

»  amount in  2 ccs  s o lu t io n

T h e re fo re  in  500 ccs s o lu t io n  amount o f  Hb

* ( 6.025 x  500) mgms = 1506.25 mgms Hb 
( 2 ) ----------------------- “ ------------

* amount haem oglobin in  l i v e r .

From (1 )  above 1 cc b lo o d  co n ta in e d  116.25 mgm Hb 

T h e re fo re  volum e o f  b lo o d  in  l i v e r  * 1506.25 0C8lib.̂ 5
* 12,9 C C S

/  (4 ) • • •



3&7.

(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t

w e igh t in  a i r  oven a t  105°C.

W eight o f  d is h  + d r ie d  l i v e r  * 197*  ̂ Grama
W eight o f  d is h  »  175*2 Grams
T h e re fo re  w e igh t o f  d r ie d  l i v e r  «  22.2 Grams

D rie d  l i v e r  crushed to  a f in e  powder and

m ixed. A sample was taken f o r  i r o n  e s tim a tio n  s

Weight o f  w a tch g la ss  + sample * 3« 50S^ Grams
W eight o f  watohgl& es «  3»°75 Grams
T h e re fo re  w e igh t o f  l i v e r

sample = 0*^33^ Grams

Sample d ig e s te d  and made up to  100 cos s o lu t io n

1 cc s o lu t io n  taken f o r  c o lo r im e t ry  :

G * 35 th e re fo re  L * .456

From g ra p h  t h is  »  0.0121 mgm i r o n
=» amount in  1 cc s o lu t io n

*
T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

* (.0121 x  100) mgm «  1,21 mgm iro n

*t amount in  .4334 Gram d r ie d  l i v e r

T h e re fo re  in  22.2 Grams d r ie d  l i v e r  amount o f

iro n  =* ( 1.21 x  22. 2) mgms =* 61.9 ragms i r o n
( 7 4 3 ^ )  k --------- --------------------------

* T o ta l  i r o n  in  whole l i v e r .



From ( 3) above l i v e r  con ta ined  

I E .9 cca b lo o d

From (2 ) above 1 cc b lood  co n ta in e d  

0.62 mgra i r o n

T h e re fo re

a

12.9 cca b lood  c o n ta in  

( 12.9 x  *62) ragm ir o n

& a gras i r o n

T h e re fo re aiaount I r o n  a c t u a l ly  in

H e p a tic  T is s u e  -  (6 1 .9  -  &) ragaa

* 53»9 agms i r o n .



(3) SPLEEN♦
Volume o f  sp le e n W 12 C C S

T h e re fo re  w e ig h t o f  sp leen

W eight o f  c r u c ib le  + sp leen  
W eight o f  c r u c ib le

a 61. 5  Gr am s
» 66,7 drains
* 14.S G r a m s

Spleen  mushed, and made up to  100 ccs w ith  

d i s t i l l e d  w a te r. Shaken, and a llo w e d  to  stand 

o v e rn ig h t  in  r e f r ig e r a t o r .

1 cc s o lu t io n  taken f o r  c o lo r im e try  :

G »  3& t h e r e f o r e  L »  .444

F r o m  g r a p h  this «* 5 .6  ragnis h a e m o g l o b i n

=» amount in  1 cc s o lu t io n  

T h e re fo re  in  100 ccs  s o lu t io n  amount Hb

F r o m  (1) a b o v e  1 cc b l o o d  c o n t a i n e d  116.25 nigra H b  

T h e r e f o r e  v o l u m e  of b l o o d  in so l e e n  * 660

a 560 ragras
* amount haem oglobin in  sp le e n

4.6 ccs

/  (4) • • •



HUMBER 44 -  continued.
(4 ) S o lu t io n  c o n ta in in g  sp leen  p la ce d

In  e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t

w e igh t in  a i r  oven a t 105°C,

W eight o f  d is h  ♦ d r ie d  3pleen * 69.7 Grams
W eight o f  d is h  * 66.7 Grama
T h e re fo re  w e ig h t o f  d r ie d  spleen* 3 Grama

D ried  sp le e n  was crushed  to  a f in e  powder and

m ixed. A sample was taken f o r  i r o n  e s tim a tio n s

W eight o f  w a tch g la ss  + sample * 3*^1^ Grama
W eight o f  w a tch g la ss  »  3*^75 Grams
T h e re fo re  w e ig h t o f  sample * 0 . l4 l  Gram

Sample d ig e s te d  and made up to  100 c c s .

2 ccs  s o lu t io n  taken f o r  c o lo r im e try  t

G  * 50 t h e r e f o r e  L  * .3 0 1

From gra p h  t h is  * .o o g  mgm ir o n

T h e re fo re  in  100 ccs s o lu t io n  amount I r o n

* amount i r o n  in  0.141 Gram 
d r ie d  sp leen

T h e re fo re  in  3 grams d r ie d  sp le e n  amount i r o n

s» amount in  2 ccs s o lu t io n

4 r | n s a  -  °*u msn

*» T o ta l  i r o n  in  sp le e n .



From (3 ) above spleen contained
H.g cc3 blood

From (2) above 1 oc blood contained

Therefore

0.62 mgm iron

4.g ocs blood contain 

{b.g x .62) mgra iron

35 2.976 mgm iron

Therefore amount of iron actually present
in Splenic Tissue =* (£ .5 1 ~ 2.976) mgm

35 5*53^ mgms iron.

/ NUMBER 45 • • ♦



NUMBER 45. - Kitty. (8 .M.H. No.3244} Full 
term. Female. Birth weight 7 lhs. Age IS days. 
Died of broncho-pneumonia.

(1 ) 1 cc blood taken for haemoglobin estimat­
ion, Diluted to 50 ccs with distilled water. 
Allowed to stand overnight in refrigerator.
2 cca of this solution taken for colorimetry: 

a * 39 therefore L = .409
From graph this « 5 .1 5  ragas haemoglobin

* amount in 2 ces solution.
Therefore in 50 ccs solution amount haemoglobin 

* (5.15 * JS£) mgras * 128.75 mgme haemoglobin

(2 ) 1 cc blood taken for iron estimation.
Digested and made up to 100 ccs solution.
2 ccs solution taken for colorimetry:

(1 « 3*0? therefore L * .5 1 6

From graph this » .0 1 3S raga iron
« amount in 2 ccs solution

Therefore In 100 ccs solution amount iron
* | .0 1 3 8  x loo) mgras * O .6 9 mgras Iron

» amount in 1 co blood.

/ (3)
LIVER . . .



(3) LIVER.
Volume of liver * 302.h Grams 

** 201.7 Grams » 100.7 Grams

* 90 ccs
Weight of crucible + liver 
Weight of crucible
Therefore weight of liver

Liver mushed and made up to 5OQ ccs with 
distilled water. Shaken, and allowed to stand 
overnight in refrigerator.
1 cc solution taken for colorimetry:

G * 50 therefore L  * .3 0 1

From graph this = 3 .S ragras haemoglobin
« amount in 1 cc (solution 

Therefore in 500 ccs solution amount Hb

From (1) above 1 cc blood contained 123.75 ®gms
haemoglobin

Therefore volume of blood in liver a IQOO

= (3.3 x 500) mgms
a 1 ,9GO mgras haemoglobin

* amount of Hb in liver

as 1 ^ . 7 5  ccs

/  <n> • • • •



Nih-IBZR U5 ~ continued.

(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in  

e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t 

w e ig h t in  a i r  oven a t  105°G.

W eight o f  d is h  + d r ie d  l i v e r  »  2 2 }. 8 Grams
W eight o f  d is h  = 201.7 Grams
T h e re fo re  w e igh t o f  d r ie d  l i v e r  »  22.1 Grams,

D rie d  l i v e r  crushed to  a f in e  powder and m ixed .

A sample was taken f o r  i r o n  e s t im a tio n .

W eight o f  w a tch g la ss  + sample * 3•373^ Grams
W eight o f  w a tch g la ss  «  3*°75  Grams
T h e re fo re  w e igh t o f  sample ** 0.2956 Gram

Sample d ig e s te d  and made up to  100 ccs  s o lu t io n .

1 cc s o lu t io n  taken f o r  c o lo r im e t ry :

G * 39 * th e re fo re  L * .4o6

From graph  t h is  a Q.01Q8 mgra i ro n
a amount In  1 cc s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n  

=* ( .0108 x  100} mgm »  1 .08 mgm iro n

** amount in  0.2986 Gram d ry  l i v e r .

T h e re fo re  in  22.1 Grams d r ie d  l i v e r  amount o f  

i ro n  = ( 1.08 x | 2̂ 1 ) mgma * 80 mgms i r o n

* T o tal  i r o n  in  whole l i v e r .



From ( 3) above l i v e r  co n ta in e d

14.75 css  b lood

From (2 )  above 1 cc b lo o d  c o n ta in e d  

O.69 mgs i r o n

T h e re fo re  14.75 cce b lo o d  c o n ta in

(1 4 .75  x  . 69) agras i r o n  

«  10.2 mgras i r o n .

T h e re fo re  amount i r o n  a c t u a l ly  p re se n t 

in  H e p a tic  T is s u e  = (£0 ~ 1 0 .2 } mgs *

* 69.£  ragms i r o n .



KUHBEF. -̂5 — continued 

(3 )  S P L rrr i.

Volume o f  sp leen 
W eight o f  c r u c ib le  ♦ sp leen  
W eight o f  c ru c ib le  
T h e re fo re  w e igh t o f  sp le e n

* 5. 5 ccs
* 192*7 Gfans 
«  166.2 Grams
at 6.5 Grams

Spleen mushed, and made up to  100 ccs  w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  

stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 ccs o f  t h is  s o lu t io n  taken f o r  c o lo r im e try s  

G at 56 th e re fo re  L  ® .2518
Prom gra ph  t h is  =* 3*3-75 mgas haem oglobin

=» amount in  2 ccs s o lu t io n  

T h e re fo re  in  100 a c e  s o lu t io n  amount Hb

38 ( 3*3-75 x 100 ) mgme * 158*75 ^SP8 Kb 
( 2 ) — — ----------- ------------

® amount haem oglobin in  sp le e n .

From (1 )  above 1 cc b lo o d  co n ta in e d  126.75 agm Hb

T h e re fo re  volume o f  b lo o d  in  sp leen  = 153.75 n n tt

128.75

«  I . 2 3  C C S .

/  ( J0  . . .



(*0 Solution containing spleen placed in
>

evaporating dish and dried to constant
weight in air oven at 1 0^° 0 .
Weight of dish + dried spleen » 1$7»5 Grams
Weight of dish . * 136.2 Or ana
Weight of dried spleen - 1.3 Gra.ni
Dried spleen crushed to a fine powder and
mixed. A sample was taken for iron estimation.
Weight of watchglaas + sample » 3*201 Grams
Weight of watchglass » 3*07$ Grams
‘.Therefore weight of sample -* Q.12o Grata

Sample digested and made up to 100 cca,
2 cca solution taken for colorimetry:

G = H7* therefore L => ,3 2 5

Pi’ora graph this => .0037 mgra iron
= amount in ?. ccs solution

Therefore in 100 cos solution amount iron
” f .0037 X 1 0 0 ) a 0 .U35 ragm iron

= amount iron in 0.126 Gram dried
spleen

Therefore amount iron In 1 . 3  Grams dried spleen

* ( *^35 x -,-l>3t) raga « k , h &  ragms iron ( .126) ---------------
* Total iron in spleen.



From (3) above spleen contained ;
1.23 ocs blood

From (2 ) above 1 cc blood contained 
O.69 ragm iron

Therefore 1.23 oca blood contain
(I.23 x .69) mgra iron

* 0.S5 ragm iron

Therefore gmouht iron actually present in 

Splenic Tlsaue * (U.U3 - G.&5) ragm

=s 3.63 aignis iron.

/ NUMBER ^6 • • t

V
ci



NUMBER 46, Agnes (B .M .H . No. 3562) F u l l  

terra . M ale . B i r t h  w e ig h t 7 IL s  11 o z s . 

Aged 7 d a ys .

U )  1 00 b lo o d  taken f o r  haem oglobin 

e s t im a t io n . D ilu te d  to  50 c o b  w ith  d i s t i l l e d  

w a te r . A llo w e d  to  sta n d  o v e rn ig h t  in  r e f r i g e r ­

a t o r .  2 ccs  s o lu t io n  taken f o r  c o lo r im e try  s

0 3*r th e re fo re  L  * .462

From graph t h is  »  5 ,2  mgms haem oglobin
* amount in  2 ccs s o lu t io n

T h e re fo re  in  5a ocs s o lu t io n  amount haem oglobin

* ( 5 .S  x ^  ) raSme ® 1^5 nigra haemoglobin

* amount In 1 cc blood.
( 2) 1 cc b lo o d  taken f o r  i r o n  e s t im a tio n .

D ig e s te d  and made up to  100 coo s o lu t io n

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry :
2

G * 30" th e re fo re  L * .516
From gra ph  t h is  »  . 013$ ragra i ro n

»  amount in  2 ocs s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount iro n

a ( . 013s X 100} agn a Q.&3 mgm iro n

a amount in  1 cc b lo o d .
)}

/  (3 )  LIVER • • •



(3 )  L IV E R .

Volume o f  l i v e r at S 5 C C S
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

* 313.5 Grams
* 219.2 Grams
* 94.3 Grams

L iv e r  mushed and made up to  500 ccs  w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  stand 

o v e rn ig h t  i n  r e f r i g e r a t o r .

1 cc s o lu t io n  taken f o r  o o lo r lm e try :

G * 57 th e re fo re  L * . 21+1*1
From g ra p h  t h is  »  3 . 0 7 5  mgms haem oglobin

T h e re fo re  in  5QQ ccs s o lu t io n  amount Hb 

* ( 3.075 x  500) ragms * 1537.5 agaa Hb 

»  amount haem oglobin In  l i v e r .

From (1 )  above 1 cc b lo o d  co n ta in e d  1^5 mgms Hb 

T h e re fo re  volume o f  b lo o d  in  l i v e r  * 1537.5 ccs

= amount - in  1 cc s o lu t io n

145

* 10,6 ccs

/  W • * •



(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  In

e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t

w e ig h t in  a i r  oven a t 1Q5°C*

W eight o f  d is h  * d r ie d  l i v e r  * 243*5 Gram#
W eight o f  d is h  * 219.2 Grams
T h e re fo re  w e igh t o f  d r ie d  l i v e r  ** 24. 3 Orest a

D rie d  l i v e r  crushed to  a f in e  powder and m ixed .

A sample waa taken f o r  i r o n  e s t im a tio n :

W eight o f  w atohg lasa  + sample = 3*^3^ drams
W eight o f  w a tch g ia ss  = 3*075 Iran is
T h e re fo re  w e igh t o f l i v e r

sample ** Q .5&1 Gram

Sample d ig e s te d  and made up to 100 c c s .

2 ccs  s o lu t io n  taken f o r  c o lo r im e try  :

G .*  3^ th e re fo re  L * .417

From graph this m 0 . 0 1 1 1  mgm iron
«  amount in  2 ccs s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount iro n

* ( .0111 
(

x 2-S19.) mgm **2 }
0.595 mgm iron

a* amount in  0.361 Cram d r ie d  l i v e r

T h e re fo re  in  24,3 Grams d r ie d  l i v e r  amount

i r o n  *  ( , 5K5 x 
( '

24.7 )
‘.‘SET ) as gas 37*3^ *>.

* T o t a l  i r o n  in  whole l i v e r .



From ( 3 ) above liver contained i

10.6 ccs blood

From (2 ) above 1 cc blood contained 
0.69 rag® iron

Therefore 10.6 ccs b lo o d  c o n ta in  :

( 10.6 x  . 69) ragm ir o n

a 7. 3I 1* ragme i r o n

Th e re fo r©  amount i r o n  a c t u a l ly  p re s e n t in  

H e p a tic  T is s u e  »  ( 37.36 -  7*31^) ragias

=t 30.046 agsas i r o n .

/  ( 3) 3PLSEN • • •



(3) SPLEEN.
Volume o f  sp leen  

h e ig h t  o f  c r u c ib le  + sp leen  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  sp leen

a* -  3 C C S

* 1S9*7 Grams
» 1216.2 ft rami a » 3»5 Orams

Spleen mushed# and made up to  100 ccs w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  stand 

o v e rn ig h t  in  r e f r ig e r a t o r .

4 cco s o lu t io n  taken f o r  c o lo r im e t ry :

G * 67* th e re fo re  L  * .1724

From graph  T h is  »  2.175 mgms haem oglobin

»  amount in  4- ccs  s o lu t io n  

T h e re fo re  in  100 ccs s o lu t io n  amount Hb

“ (l 2,175 x n r ! mpna ■  i h l  y .  ™

** amount haem oglobin in  sp leen  

From ( l )  above 1 cc b lood c o n ta in e d  145 mgms Hb 

T h e re fo re  volum e o f b lo o d  in  sp le e n  «  54.4 C(J
“1 ^5

* 0.375 cc

/  (4 ) • • * •



NUhBPP 46 ~ cont in u e d .

(4 )  S o lu t io n  c o n ta in in g  sp leen  p ie ce d  in

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t

w e igh t in  a i r  oven a t  1053C.

W eight o f  d is h  + d r ie d  sp leen  »  127 Grams 
W eight o f  d is h  »  126.2 Grams
T h e re fo re  w e ig h t o f d r ie d  spleen* 0 .2  Gram

D rie d  sp le e n  crushed to  a f in e  powder and

m ixed . A sample was taken f o r  i r o n  e s t im a t io n ;

Weight o f  w a to h g le ss  + sample »  3*’ T^ Grams
W eight o f  v a tc h g l& ss  =* 3*^75 Grams
T h e re fo re  w e igh t o f sample * 0.101 Gram

Sam ple d ig e s t e d  and made up t o  100 o c s

?. cos s o lu t io n  taken f o r  c o lo r im e t ry  s

G »  43? th e re fo re  L  * *314

From gra p h  t h i s  «  ,0034- mgm iro n
* amount in  2 cos s o lu t io n

T h e re fo re  in  lo o  cos s o lu t io n  amount o f  i ro n

= ( .OGSH x 1G0) nigra * 0 .42 mgra iron 
\ 2 )
*  amount, in  0 .1 0 1  Gram d r i e d  s p le e n .

T h e re fo re  in  0 .2  Gram d r ie d  sp le e n  amount

ir o n  * ( . 4 2  x  .  2 ) mgaas * 3. 7? mgm ir o n
( . l u T )

* T o ta l  i r o n  in  sp le e n .



From ( 3) above sp le e n  co n ta in e d  : 

O.375 cc  b lood

From ( 2) above 1 cc b lo o d  co n ta in e d  

0 .69 ragm ir o n

T h e re fo re  O .375 cc blood, c o n ta in s  : 

(•375 x  *69) ®6m 11,00

«  0 .253 mgra i r o n

T h e re fo re  amount i r o n  e e tu a l ly  p re se n t 

in  S p le n ic  T is s u e  * ( 3.32 -  O .25S) mgras

= 3.062 mgms ir o n

/ NUMB k j • « •



NUMBER JtZL Sinah  Hokozo. (B .M .H . No. 37^0)

Fem ale. S t i l l b i r t h .  Prem ature (28 -  29 weeks)

B ir t h  w e ig h t 21bs 8 o z s .

( 1) 1 cc b lood  taken f o r  haem oglobin 

e s t im a t io n . D ilu te d  to  50 ccb  w ith  d i s t i l l e d  

w a te r. A llo w e d  to  sta nd  o v e rn ig h t  in  

r e f r i g e r a t o r .  2 cos s o lu t io n  ta k e n  f o r  c o lo r im e try

0 * 5^  therefore L = .2777

From gra p h  t h is  «  3.5 ragras haem oglobin
= amount in  2 ccs  s o lu t io n

T h e re fo re  in  5° °08 s o lu t io n  amount Hb

* ( 3.5 x  50) ngm8 »  j g i i i a m J a

»  amount in  1 00 b lo o d .

( 2) 1 oc b lo o d  taken f o r  i r o n  e s tim a tio n .

D ig e s te d  and made up to  100 ccs s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e try  1 
2

0 * 41 th e re fo re  L * .382

From g ra p h  t h is  »  .0101 ragm i r o n
»  amount in  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount i r o n

* ( .0101 x  100) ragm *. 0.505 mgm i r o n

* amount in  1 00 b lo o d .

/ ( 3 )  LIV E P . •  *  *



(3)  L IV E R ,

Volume o f  l i v e r * 35 ccs
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

* 253.5 Grams 
= 2 1 3 . 7  Grams 
=s 39*3 Grams

L iv e r  mushed and made up to  500 ccs w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  

stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 ccs  s o lu t io n  taken f o r  c o lo r im e try ?

Q  st 62 th e re fo re  L  * .2 0 7 6

From g ra p h  t h i s  »  2 .6 2 5  mgms haem oglobin

T h e re fo re  in 500 ccs solut i o n  a m o u n t  lib

( 2.625 x  ) ragms 9 656.25 ragas Hb.

=» am o u n t  h a e m o g l o b i n  in liver.

F r o m  (1) a b o v e  1 cc b l o o d  c o n t a i n e d  g^5 ® g m s  Hb 

T h e r e f o r e  v o l u m e  of b l o o d  in l i v e r  * 6 5 6 .2 5

« a m o u n t  in 2 ccs solution

S7.5

=» 7*5 ccs

/ (4 ) • • • •



N U M B E R  *17 z  continued,

(*+) S o l u t i o n  c o n t a i n i n g  liver p l a c e d  in

e v a p o r a t i n g  d i s h  and d r i e d  to c o n s t a n t

v e i g h t  in a i r  o v e n  at 10 5°c.

We i g h t  of d i s h  +  d r i e d  l i v e r  =* 221 Grams
W e i g h t  of d i s h  *  2 1 3 . 7  Grams
T h e r e f o r e  w e i g h t  of d r i e d  l i v e r  « 7.3 Grams

D r i e d  l i v e r  c r u s h e d  to a  fine p o w d e r  and mixed.

A  s a m p l e  w a s  t aken for iron estimation.

W e i g h t  of w a t c h g l e s s  + sample *  3.4073 G r a m s
Weight of w a t o h g l a s s  *  3 .075 Grams
T h e r e f o r e  w e i g h t  of l i v e r

sample =* 0.3 3 2 8  Gram

S a m p l e  d i g e s t e d  a n d  m a d e  up to 1 0 0  ccs,

2 ccs s o l u t i o n  t a k e n  for colorimetry:

G  a 44 t h e r e f o r e  L *  . 3 5 7

F rom g r a p h  this »  0 . 0 0 9 5  m g ®  i r o n
*  a m o u n t  in 2 ccs solution

T h e r e f o r e  in 100 ccs s o l u t i o n  a m o u n t  iron

~ ( .0095 x  1Q.0) mgm »  0 .^75  rag® iro n  
( 2 )

* amount in 0 . 3 3 2 3  G r a m  d r i e d  l i v e r  

T h e r e f o r e  in 7*3 G r a m  d r i e d  l i v e r  amount iron

“  (•1+75 * 7»3) m gm s »  1 0 .4 mgraa iron( 7 W S )  -------- ---------

* Total i ron in whole liver.



From ( 3) above l i v e r  co n ta in e d  7»5 008 b lood

From (2 )  above 1 cc b lo o d  c o n ta in e d  .505 mg i r o n

T h e re fo re  7.$  ocs b lo o d  c o n ta in  1

(7 »5  x  *5°5) ragms ir o n  

* 3*7*§ mgta iro n

T h e re fo re  amount i r o n  a o tu a l ly  in  

H e p a tic  T is s u e  »  (1 0 . k  »  3. 7S ) rag®8

a 6.62 ragms i r o n .

/ ( 3) 3PLEFN ft t •



NUMBER -̂7 -  co n tin u e d

(3) SPLEEN.

Volume o f  sp le e n  
W eight o f  c r u c ib le  + sp leen  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  sp leen

as 1  O C  +
»  6 g . 5 drams
* 66.7 drams
* l . g  drams

Spleen mushed and made up to  100 ccs w ith  

d i s t i l l e d  w a te r. Shaken, and a llo w e d  to  stand 

o v e rn ig h t  in  r e f r i g e r a t o r .

5 ccs  s o lu t io n  taken f o r  c o lo r im e t ry  :

0 w 7aS th e re fo re  L «  .1079

From g ra p h  t h i s  * 1.375 agas haem oglobin

a* amount in  5 °cs s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount Hb

38 (1*375 x  _lo.Q|. ragiae * £7*5° mgms Hb
( 5

*« amount haem oglobin in  sp leen

From (1 )  above 1 cc b lo o d  c o n ta in e d  67*5 ®gms Hb 

T h e re fo re  volume o f  b lo o d  in  sp le e n  »  27.5 ccs
57.5

»  0.31 cc

/  (4 ) • • • •



NUMBER 47 -  c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  sp le e n  p la ce d  in

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t

w e ig h t in  a i r  oven a t  105°G.

W eight o f  d is h  ♦ d r ie d  sp leen  s* 67.1 Grams
W eight o f  d is h  = 60.7 Grams
T h e re fo re  w e ig h t o f  d r ie d  spleen= 0 ,4  Gram

D rie d  sp le e n  crushed to  a f in e  powder and m ixed .

A sample was taken f o r  i r o n  e s tim a tio n  i

W eight o f  w a toh g la ss  +  sample =» 3.132 Grams
W eight o f  w a toh g la ss  * 3.075 Grams
T h e re fo re  w e igh t o f  sp le e n

sample * 0 . 107 Gram

Sample d ig e s te d  and made up to  100 c o s .

4 ccs s o lu t io n  taken f o r  c o lo r im e try  :

G * 6 l th e re fo re  L * .2147

From graph  t h is  * .0057 mgm iro n
«  amount in  4 ccs s o lu t io n

T h e re fo re  in  100 cce s o lu t io n  amount i r o n

* i *y v 5 1 x  100) mgras * 0.1425 mgm iro n

* amount in  0,107 grara d r ie d  sp leen

T h e re fo re  in  0 .4  Gram d r ie d  sp le e n  amount

i r o n  * ( .1425 x  .4  ) mgra * 0.533 i r o n  
( .107 ) ---------------------------—

a* T o t a l  i r o n  in  whole sp leen

/ From • • #



NUMBER k j  -  c o n t in u a l.
* * » - ,* * i f e « l* v .l«> « m i  I.\»*rm  wa^ w w n t.H . 1 ♦WteW**rtWW

From (3> a b ove  s p le e n  c o n t a in e d

0 .3 1  c c  b l o o d

From ( 2 ) a b o v e  1 c c  b l o o d  c o n t a in e d

O . 3C5 ragm i r o n

Therefore 0 *31 cc blood contains

{ . E l  x . 5 0 5 ) mgm I r o n  

22 .1 5 6 6  fflgm i r o n

Therefore amount iron actually in 
Splenic Tissue * (•333 ~ .15&») ®g®

«  0.376 sapi I r o n .

/  HUMBER 46 • • «



NUMBER 43 - Violet Honi (B.M.H. N o . 3557)

F u l l  te rra . Fem ale. Age : 10 d a ys . B i r t h  

W eight 3 lb s  4 o zo ,  H a em olytic  d in e a se  o f  th® 

Newborn. C h i ld  p a le  and ja u n d ic e d ,

(1 )  1 oc b lood  taken f o r  haem oglobin e s t im a tio n .

D ilu te d  to  50 cos v i t h  d i s t i l l e d  w a te r. A llow e d

to  stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 cos s o lu t io n  ta k e n  f o r  c o lo r im e t ry :

0 = 72 th e re fo re  L  * .1427

From g ra p h  t h is  **1.3 mgms haem oglobin
* amount in  2 ces s o lu t io n

T h e re fo re  in  50 cos s o lu t io n  amount haem oglobin 

= * ( 1 . 3  x  £0 } mgms »  45 mgas haem oglobin 

** amount i n  1 oc b lo o d .

(2 )  1 oc b lo o d  taken f o r  I r o n  e s t im a tio n .

D ig e s te d  and made up to  100 cob s o lu t io n .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry  :

0 = 4 21 th e re fo re  L * .374

From g ra p h  t h is  »  .01 ngm Iro n  = amount in  2 ccs
s o lu t io n

T h e re fo re  in  100 cos s o lu t io n  amount i ro n

0.5 ragra i ro n~ ( .01 x 100 ) m g m  
( 2 }

»  amount In  1 00 blood.

/ (3 )  LIVER



( 3) l i v s r .

V o l u m e  of l i v e r =* 120 ocs
W e i g h t  o f  c r u c i b l e  + l i v e r  
W e i g h t  of c r u c i b l e
T h e r e f o r e  w e i g h t  o f  liver

» 3^1.5 Grams
«r 201,7 Organs 
» 1 3 9 . t  Grams

L i v e r  m u s h e d  and m a d e  up to 500 ccs w i t h  

d i s t i l l e d  water. Shaken, and a l l o w e d  to 

stand o v e r n i g h t  in r e f r igerator,

1 cc s o l u t i o n  taken for co l o r i m e t r y  :

G  = 63 t h e r e f o r e  L  «* ,1675

F r o m  g r a p h  this *  2 . 1 2 5  mgras h a e m o g l o b i n

T h e r e f o r e  in  5°^  cca  s o lu t io n  amount Hb 

»  (2 ,1 2 5  x  tpQ) mgras «  1 0 6 2 ,5  mgms Hb

F rom (1) a b o v e  1 cc b l o o d  c o n t a i n e d  ^ 5 m g m s  Hb

*  a m o u n t  in 1 cc solution

« amount h a e m o g l o b i n  in liver

a 23.7 00 8

/  i b ) •  M  *



(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  In  

e v a p o ra tin g  d is h  isnd d r ie d  to  c o n s ta n t w e igh t 

In  a i r  oven a t 105°C.

W eight o f  d is h  ♦ d r ie d  l i v e r  »  2J>2 Gratas
W eight o f  d is h  »  201.7 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  * 30.3 Grams

D rie d  l i v e r  crushed to  a f in e  powder and m ixed .

A sample was taken f o r  i r o n  e s t im a tio n .

W eight o f  w atchgl& as + sample ** 3 *3 ^6  Grams
W eight o f  w a tch g la ss  »  3«GJ5 Grams
T h e re fo re  w e igh t o f  sample =* 0.2676 Grams

Sample d ig e s te d  and made up to  100 cos

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry :

G a 33 th e re fo re  L * .^ S 2
From g ra p h  t h is  * .0129 mgm iro n

* amount in  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs  s o lu t io n  amount i ro n  

* | .0129 x  1|Q) mgm * 0 .6*1-5 mga Iro n  

** amount in  0.2676 Gram d ry  l i v e r

T h e re fo re  in  30,3 Grams d r ie d  l i v e r  amount

nigras = 73 Ironi r o n  * ( . 6̂ 5 x  t o .'
( ? 2 r “

T o t a l  I r o n  in  whole l i v e r .

/ From



Prom ( 3) above l i v e r  co n ta in e d  1

23.7 ccs  b lo o d

From (2 )  above 1 cc b lo o d  c o n ta in e d

0.5 raga i r o n

T h e re fo re  23.7 cos b lood  c o n ta in s  s

( 23.7 x  *5) saga i r o n

a 11.25 ragms iro n

T h e re fo re  amount i r o n  a c t u a l ly  p re se n t 

in  H e p a tic  T is s u e  ** (73 -  1 1 .2 5 ) mSra

»  61.15 mgms i r o n .

/  ( 3 ) SPLEEN



(3 )  SPLEEN.

Volume o f  sp le e n w  6 . 5  C C S
W eight o f  c r u c ib le  * sp leen  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  sp leen

= 1E2 . 7 Srams 
=> 175*2 Grams

7 .5 Grams

Spleen  mushed, and made up to  100 ccs w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  sta nd  

o v e rn ig h t  in  r e f r i g e r a t o r .

2 ccs  s o lu t io n  taken f o r  c o lo r im e t ry  1 
0  * 61 th e re fo re  L »  .2147

From gra p h  t h is  a* 2 . 7  agas haem oglobin

T h e re fo re  in  100 ccs  s o lu t io n  amount Hb

From (1 )  above 1 cc b lo o d  c o n ta in e d  ^5 a gras Hb 

T h e re fo re  volume o f  b lo o d  in  sp le e n  »

amount In  2 cca s o lu t io n

as 3 000



39S

NUasSft K i  - continued,
( K )  Solution containing spleen placed in
evaporating dish and dried to constant
weight in air oven at 1G5°C.
Weight of dish + dried spleen » 177 Grams
Weight of dish * 175*2 Grams
Therefore weight of dried spleen* l.S Gram

Dried spleen crushed to & fine powder and mixed.
A sample was taken for iron estimation.
Weight of vatohgla.es + sample * 3* *97 Grams
Weight of watch&lass * 3*075 Grams
Therefore weight of sample * 0 , 1 2 2  Gram
Sample digested and made up to 100 ccs
1 cc solution taken for colorimetry i

G * 39 therefore L * .*n>9
From graph this * ,0103 mgm iron

* amount in 1 cc solution
Therefore in 100 css solution amount iron
* 1.03 ragm iron * amount in 0.122 Gram dried

spleen
Therefore in 1,3 Gram dried spleen amount

iron * ( 1*03 x  _1*£ j mgms « 1 5 .9 mgns Fe

« Total iron in s-nleen.
/ From • * •



From ( 3 ) above sp le e n  co n ta in e d  :

3 cas b lo o d

From (2 )  above 1 cc b lo o d  co n ta in e d  

0.5 mgm iro n

T h e re fo re  3 cce b lo o d  c o n ta in  (3 x  . 5) mgm i r o n  

* 1.5 agta iron

T h e re fo re  amount i r o n  a c t u a l ly  p re se n t 

in  S p le n ic  T is s u e  * ( 15.9 -  1 . 5 )

«  1̂ .^  ragros i r o n .

/ NUMBER lJ-9 • • •



Uoo.
NUMBER k9. F ra n s c ln a . ( C . H .  N o . -------)

X V 6 A 9 *  k’a rd s  5 & 6. F u l l  terra. Female c h i ld .  

Aged 3 d a y s . B i r t h  w e ig h t 7 lb s .  D ied o f  

Haem orrhagic d ise a se  o f  th e  newborn. Haem oglobin 

v a lu e  J u s t  b e fo re  d ea th  =*6.5 Grama p e r 100 ccs 

b lo o d .

( 1) 1 cc b lo o d  taken f o r  haem oglobin e s t im a tio n . 

D ilu te d  to  5° d538 w ith  d i s t i l l e d  w a te r. A llo w e d  

to  stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry :

a * 652 th e re fo re  L  * . 1S3S

From gra p h  t h is  «  2.325 mgms haem oglobin
»  amount in  2 ccs  s o lu t io n

T h e re fo re  in  50 ccs s o lu t io n  amount haem oglobin

* (2.325 xjgo) ragao ** 58.25 ngras Hb 
\  ̂»

w amount in  1 00 blood.
( 2) 1 co b lo o d  taken f o r  i ro n  e s t im a tio n . 

D ig e ste d  and made up to 100 ccs s o lu t io n ,  

k cos s o lu t io n  taken f o r  c o lo r im e t r y :

0 * '4$  th e re fo re  L  «  ,330
From g ra p h  t h is  »  .0088 mgra i r o n  «  amount in  ^ccs

s o lu t io n .

T h e re fo re  in  100 ccs  s o lu t io n  amount i ro n

* ( • GQ&E x | mgras =» 0.22 npm iron
* saount in 1 ca b lo o d .

/  (3 ) LIVER • * •



h o i .

( 3 )  LIVER«

Volume o f  l i v e r  
W eight o f  c r u c ib le  + l i v e r  
W eight o f  c r u c ib le  
T h e re fo re  w e ig h t o f  l i v e r

* 95 ocs
* 3LL.2  Grama 
»  201.7 Grama 
«  IO 9.5 Grama

L iv e r  mushed and made up to  500 ccs  w ith  

d i s t i l l e d  w a te r . Shaken, and a llo w e d  to  

stand o v e rn ig h t  in  r e f r i g e r a t o r .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry :

G a 50 th e re fo re  L  «  .301
From graph  t h is  »  3.3 ragms haem oglobin

a amount in  2 ccs  s o lu t io n

T h e re fo re  in  ^ 0 0  ccs amount haem oglobin

=» ( 3*3 x  50Q ) ragms * 950 mgnts Hb

=* amount haem oglobin in  l i v e r .

From (1 )  above 1 cc b lo o d  c o n ta in e d  55.25 rag® Hb

T h e re fo re  volume o f  b lo o d  in  l i v e r  * 950
5o7̂ 5 C C S

»  16,3 C C S .



U02

NUMBER 49 -  c o n tin u e d .

(4 )  S o lu t io n  c o n ta in in g  l i v e r  p la ce d  in

e v a p o ra tin g  d is h  and d r ie d  to  co n sta n t 

w e igh t in  a i r  oven a t  105° c ,

W eight o f  c r u c ib le  + d r ie d  l i v e r  * 225.4 Grams 
W eight o f  c r u c ib le  * 201.7 Grams
T h e re fo re  w e ig h t o f  d r ie d  l i v e r  * 23*7 Grams

D rie d  l i v e r  crushed to  a f in e  powder and m ixed .

A sample was taken f o r  i r o n  e s t im a t io n :

W eight o f  w a tc h g la s3 + sample * 3. 3OOO Grams 
W eight o f  w a tch g la ss  «  3.0746 Grams
T h e re fo re  w e ig h t o f  sample * 0.2254 Gram

Sample d ig e s te d  and made up to  100 c c s .

2 ccs  s o lu t io n  taken f o r  c o lo r im e t ry :

G «  61 th e re fo re  L  a* .2164

From g r a p h  t h is  »  .00575 mgm Iro n
»  a m o u n t  In  2 ccs  s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i r o n

* ( *00575 x 100 ) mgm ® 0.2675 ragis iron
( 2 )

«  amount In Q.PP^b Oram dried liv er

T h e r e f o r e  I n  2 J .  7 Gram d r i e d  l i v e r  a m o u n t  I r o n

»  (  * 2 S 7 5  x  2 3 . 7  J  m am s - 30.2  m gm s I r o n  
(  . 225b )

— T o ta l Ir o n  In  whole l i v e r .

/  F r o m



U oj

From ( 3) above l i v e r  co n ta in e d  :

16.3 oos b lood

From (2 )  above 1 cc b lo o d  c o n ta in s  {

T h e re fo re

0.22 mgtn i ro n  

16.3 cos b lo o d  c o n ta in  

( 16,3 x  . 22) mgm ir o n

m 3.59 mgm i r o n .

T h e re fo re amount i r o n  a c t u a l ly  p re se n t

in  K e p a tlo  T i s s u e  * ( 30.2 -  3 .5 9 ) agras

= 26.61 rapras i r o n .

/  (3 )  SPLSKN • • •



k O k

( } )  3RLEEN.

Volume o f  sp le e n
* 7^.5 Grams 
= d6.7 Grams 
= 7 .5  Grams

a  7  COS
W eight o f  c r u c ib le  + sp le e n  
W eight o f c r u c ib le  
T h e re fo re  w e ig h t o f  sp le e n

Spleen mushed, and made up to  1QQ ccs w ith  

d i s t i l l e d  w a te r . Shaken, and a llow ed  to  

stand o v e rn ig h t  in  r e f r ig e r a t o r .

2 ccs s o lu t io n  taken f o r  c o lo r im e t ry ;

G »  63 th e re fo re  L * .2007
From gra ph  t h i s  * 2.55 mgme haem oglobin

T h e re fo re  in  100 ccs s o lu t io n  amount Hb

From (1 )  above 1 cc b lo o d  co n ta in e d  53.25 mgms Hb 

T h e re fo re  volum e o f  b lo o d  in  sp le e n  a 1 2 7 .5 ecs

* amount in  2 cos s o lu t io n

* amount haem oglobin in  sp leen

55.25

=* 2 .2  ccs



HUMBER 49 -  c o n tin u e d ,

(4 )  S o lu t io n  c o n ta in in g  sp leen  p la ce d  In  

e v a p o ra tin g  d is h  and d r ie d  to  c o n s ta n t 

w e igh t in  a i r  oven a t  1Q5°G.

W eight o f  c r u o ib le  ♦ d r ie d  sp le e n  «  6<$.5 drama
W eight o f  c r u c ib le  «  66,7 drama
T h e re fo re  w e ig h t o f  d r ie d  sp leen  * l . g  Oram

D rie d  sp le e n  crushed to  a f in e  powder and m ixed .

A sample was taken f o r  i r o n  e s tim a tio n s

W eight o f  w s tch g la ss  ♦ sample =* 3*2124 G„ams
W eight o f  w a tch g la ss  * 3.0746 Grams
T h e re fo re  w e igh t o f  sample ** Q.137& dram

Sample d ig e s te d  and made up to  100 cos

2 ccs taken  f o r  c o lo r im e t ry  1
d ** 59 th e re fo re  L * .2291

From gra p h  t h is  =* .0061 agm ir o n
»  amount in  2 ccs s o lu t io n

T h e re fo re  in  100 ccs s o lu t io n  amount i ro n

■ ( .0061 x  lO O j mgin * O.305 mgra iro n

a amount in  O . I 37S dram d r ie d  sp leen

T h e re fo re  in  l . g  gram d r ie d  sp le e n  amount

ir o n  *5 ( .305 x  1.8 ) ta ^ n s  * 3. 9S mgms i r o n  ( .1573) ---------
«  T o ta l  I r o n  In  whole s n le e n .

/ From • • •



From ( 3) above sp le e n  co n ta in e d  

2 .2  ccs  b lood

From (2 )  above 1 cc b lood  co n ta in e d  

0 .22  lagtas Iro n

T h e re fo re  2 .2  ccs  b lo o d  c o n ta in s  

(2 .2  x  .2 2 ) mgat i r o n

a 0.465 sagm ir o n

T h e re fo re  amount i r o n  a c t u a l ly  p re s e n t 

In  S p le n ic  T is s u e  «  ( 3.98 -  0 .4 6 5 ) mgs

«  3.495 at gras i r o n .
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