PERIOD OF THE HITTAN INFANT



THIS IS TO CERTIFY

that the Thesis “lron Storage in the Neonatal
Period of the Human Infant” is my own work and
has not been submitted as a thesis for a Doctor's

degree of another University.

O.R. VAN DONGEM.



IRON STORAGE Hi THE NEONATAL PERIOD

0? THE HJUVAN INFANT

by

L. 0. R. VAN DQNOEN
H.30.(RAND)t MB. B.Oh.(RAND).

Thesio submitted in partial fulfilment for the
degree of Dootor of Medicine (Obstetrics and

Gynaecology)$ University of the Uitratersrand.



| wish to acknowledge ay indebtedness to
Professor 0.3. Ksyne for his suggestions
which led to the commencement of this work;
also for allowing me tho facilities of his
Department; and further, for Ms kindness,
his help and his constant enthusiasm.

| wish to thank Professor Stammers for
allowing raee tha facilities of the Physiology
Department, where the bulk of this work was
done; and | am Indebted to Dr. Ploeabcrg for
tho help and advice he has given me.

My thankc are due to Mr. J.M. Kayns who
gave n® great assist&noe In the early and
difficult stages of this work, more especially
In the field of the chemical investigations.

| must thank fir. J.G. Truter, of Ondersto-
peort, for perconally demonstrating his
method of estimating the iron content of
biological materials.

I ©a very grateful to Dr. Carlisle, of the

Bridgman Hospital, for allowing me to obtain



the bulj* of the material on which this
thesis le written. For the remainder of
the material | thank Dr. Selby,Pediatricinn,
Coronation Hospital.

finally, 1 wish to express my appreciat-
ion of the friendly cpirit of co-operation
with which Mias Krlge and her staff of
librarians un&ortook the collecting of

referenoee.



(o)}

10.

INTRODUCTION

HISTORICAL ASPECT

MATERIALS ANDVETHODS USED

RESULTS

REVIEW OF THELITERATURE

DISCUSSION

* CONCLUSIONS

summary

APPENDIX

BIBLIOGRAPHY

Page.

51.
SO.
97.
135.
13s.
140.

407.



INTRODUCTION.



INTRODUCTION.

Iron la one of the vital elements of the
human body. Without it respiration irauld be
quite impossible. Haemoglobin, the transporter
of oxygen throughout the body, has iron as an
essential constituent, end it is in this protein
complex that the greatest bulk of tho metal is
found. Iron also plays a very essential part in
the respiration of the tissues, as it is a vital
element in intracellular respiratory enzymes such
as catalase, cytochrome, cytochrome oxidase, etc.
Further, it is found in the chromatin material of
nuclei in the cells of all the tissues.

As might be expooted, the body exeroises a
most strict economy in the metal. Very little
iron is excreted normally, (about 0.1 milligram
dally in tho urine of an adult male), and the iron
frea the breakdown of effite red blood cell* is
recovered most efficiently for repeated use.
Normally, the slight daily loss in the urine is
made up by the absorption of iron in the diet. If,

for any reason, the haemoglobin iron is lost to a



corked degree, as by a covers route haemorrhage or
by prolongad slight haemorrhageo, the stores of iron
arc- drrrjn on until they become exhausted, end if not
replaced by iron In the diet, less and less haemo-
globin oan be manufactured until a recognisable
anaemia develops. The tissue Iron Is not encroached

upon.
Though haemoglobin iron la not lost, a somewhat

similar mechanism occura in young infants, in whom
all the Iron stores are constantly being drawn on to
supply sore and coro haemoglobin and iron for the
growing tiecues. If the stores ere small and are coon
depleted, the haemoglobin Iron is gradually used for
the tiesued, and, relative to the increasing volume
of blood in circulation, less end loan haemoglobin

iIs produced, until eventually a recognisable anaemia

cay develop.
Tho human infant has a oertain amount of iron

at birth, end with this it must gro:* and survive
until it ie cbout els months old, when it becomes
capable of digesting a diet containing lIron, normally,
in ths first tlx months it is entirely dependent on
its stores of iron, for during thi.j period the main
diet is milk, which centcine lees than one milligram
of iron per kilogram of milk, - this being only one

part of iron in one million parts of oil?* t Thus at
/ the



the end of sis months the total Iron content of
the Infant* in spits of its growth, le the same
as the total iron content at birth.

The main object of this atudy was to
determine* ae accurately as possible, the amount
of iron stored in tho liver and eplecn of the
human foetus during the laot weeks of pregnancy,
and to discover whether or not there was any
appreciable increase in the storage of iron in
these organs of the infant during the early
neonatal period. Zt had been hoped to include
In this work infanta up to three or four months,

in whoa the stores of iron were being drawn upon,

to determine, for tho average ease, when the
drain on the iron stores can be said to begin.
Unfortunately, up to the dato of writing, no
suitable material in this age group had been
obtained.

As most previous workers in this field had
ignored the iron due to tho haemoglobin present
in the liver, it beoeme a further object to
separate the iron due to the blood in the liver

from what may be designated the true hcpatlo iron

[/ present ...



present in the liver tissue ltaelf.

An added elm was to expiers what le
virtually a virgin field, rerely, tho Bantu
foetus and Infant, fhe only wo™k done on the
livers of Bantu Infants wes that published by
Glllaan (19°5)» who Investigated a ssnall number
of African babies, using mainly histological
methods, combined In rone oases with a ehealoal
method. The ehealoal method wes used on samples,
In the fora of very thin siloes of the formalin-
fixed livers, the organs still retaining their
haemoglobin content.

Due to the generally poor diet and
relatively high rate of malnutrition existing
among these people, It wan thought that It would
be of interest to see whether or not the foetuses
and newborn Infante would be affected, and suffer
a deficiency In their Iron supplies.

Finally, it was hoped that from this work
some light might be shed on oertain clinical
problems, such as whether or not the umbllloal
oord should be tied early at birth, and also how
the Iron storage at birth affeotc the anaemias of

early infancy.
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HISTORICAL ASPECT.

Iron has been known to man sinoe
prehistoric times. It was the oustom of many
anolent peoples to attribute the discovery of
iron to some god or deity, hence information
concerning the earliest use of iron is lost
amongst the myths and folklore of the ancients.
The Egyptians ascribed the discovery of iron to
Osiris, the Oreeks to Kadmos or Prometheus, the
early Germanic tribes oredited Odin with the
diseovery and the Romans attributed it to
Vuloan. (Qoldtfater, 1935)*

The writings of Homer and Hesiod contain
allusions to iron, as do the Vedas, the Bible
end many other anolent works. In tha old
annals of China, claim is made that iron was
discovered in that country at a time which has
been calculated to be about 2300 B.G.

Actual proof that iron was known and
used in Egypt at the time of the early Kings
of tha Fourth Dynasty (about 3009 B.C.) has
been adduced from inscriptions and sculptures

dating from that period.

/ The
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The earliest direct reference to iron as
a curative egent Is found In the writings of
Apollodorus, dating from about 2CCQ B.C.
According to this author, IphycuB, one of the
Argonauts, was oured of Impotence by a oertain
Helampus of Argas, who preacrlbed rust which had
been scraped from an enchanted sword and
dissolved In wine.

It Is a familiar faot that the ancient
Egyptian pharmacopeias described drugs principally
of organic origin. Iron was one of the few
inorganlo medicines recognised by the early
Egyptians. In the Ebers Papyrus which dates
from about I6co B.G. mention Is made of the use
of iron an a drug.

Hippocrates himself frequently mentions
Iron In his writings. Ho states that ; "It Is
Impossible for water, which cooes from earth whore
there Is iron, to be good. It must of necessity
be hard and heating, difficult to psoa by the

urine, ohecklng defaecatlon."”

/[ The



The first test used for Ilron uppers
to have been that made by the physician
Dloscorldec Phakas, a nephew of Ptolemy XIII
and a cousin of Cleopatra, In the First
Century B.C. (Hierenstein, 1976). Papyrus
soaked In aqueous extract of galls would give
a definite reaction when mixed in a solution
containing iron. Similarly, oak leaves soaked
in iron-oontalning water, when dried, give
hieroglyphics trhich would pass for Creak
characters, the rcrction being between the
tannin in the veins of the ock leaves and tho
iron present in the solution or water.
Oloscorldco Phakas used this test for the
detection of iron in blood, urine and sputum,
after incineration and extracting both the ash
and the galls with rainwater. One hundred years
later Pliny used this toot, and it has become
generally knoun since ©a Pliny's test for iron,
and is still officially in use to this day in
Veneiuela In the vinegar industry.

During the first century of th® Christian
Era iron seems to htva enjoyed great popularity

/[ as



as a therapeutic Agent} for we find many writers
recommending iron for a greAt variety of uses.
The elder Pliny, for example, state® that iron
rust is a valuable medicine, end recommends it

as a protection against sorcery And ghosts, as
well as against sudden pains in the side or chest.
Tho famous Theriacua Androsaohl, concocted by
Hero's body physician to protect the Eaperor from
poisons, contained amongst its 64 ingredients
some form of iron.

Galen is known to have used iron in his
practice, for ha specifically mentions employing
the sulphate of iron for its astringent effeot.
Abtlua (about A.D.) in his “Totrr.biblon”
speaks of iron as a remedy for splenic engorge-
ment.

Sydenham, the outstanding clinician of the
17th Gentury, frequently mentions iron in his
writings and seems to have hald the metal in high
esteem for its therapeutic value.

About 1720 Pierre Pomet, chief druggist
in the Court of Louis XIV, published his famous

"Historic Gener*ile de« Drogues". This work was
/ translated



translated into English a few years after It
appeared, end enjoyed wide circulation.
Concerning iron Poaet Bays the following
*3affrom of Mars (Crocus Martis) is an
excellent remedy for dropsy and to oura the
green sickness*. He recommended a doco of
from 10 - 40 grams, and believed thrt the moot
effloaclouo form of this drug was made by
exposing plates of Ilron to dew, or eprinbling
them with rainwater.

In a treatise written In 1715 Stticone
Franscols Gsoffroy attributes the efficacy of
Iron to the fact that It enters into the blood,
by which it is Rdiffused through the whole habit,
its astringent virtue being everywhere exerted*.
Whether or not Ceoffroy actually demonstrated
the presence of iron in the blood ve do not know.
Most writers state that this most important
discovery was made by Menghlnie in 1776. Accord-
ing to Christian, Leaory and Coeffroy demonstrated
the presence of iron in the ash of blood as early

as 1713* and Menghlnis was responsible for

/ bringing



bringing this discovery to the attention of the
medical uerld.

In 1&S6, Zaleskl demonstrated the presence
of iron-bearing bodies in various tissues of the
body. This work was later confirmed end extended
by Spitscr. The interchangeability of iron in
food with iron in human tlccues was demonstrated
by Castre and Floresoo in 1SS°» In 1S9™ McCallum
and Hall, working independently, traced the
absorption of Inorganic iron ealts through the
Ouoouo membranes of the gastro-intcstinal traot
in animals. The sane was done in nan several
years later by Hofmann. Quincke and Koohhause in
1S95 actually traced the course of iron as it
was absorbed from the snail intestine into the
lymph channels and thsnoe into the blood, and
showed that iron was stored in the spleen and
liver as a reserve to bo drown on when needed by
the blood.

The researches of Bunge end his students
from 1605 to about 1905 aroused considerable

interest in the problem of iron metabolism,
/[ chiefly



chiefly od a result of their analyses of the
amount of iron in tho bodion of laboratory
animals at different ages. It was olcarly
demonstrated that while the total amount of

iron in the body of newborn rabbits, kittens and
puppies was stationary or very slightly Increased
during the suckling period, yet the percentage
of iron became markedly decreased, b'hcn the
mineral composition of the newborn animal was
compared with the analysis of the milk of the
acme species, an escontial similarity was
observed between tha magnitude of the relative
proportions of each element in the body and in
the milk » eroept for iron. Milk was found to
contain much leea iron than many common foods;
the newborn animal was found to contain a
higher percentage of iron than the adult. From
a teleological viewpoint, in order to offset

tho small amount of iron in the alib the newborn
animal was apparently granted a reserve supply
of iron that was demobilized for tho necessary
production of haemoglobin and other iron
compounds during tho rapid growth of tho suckling

period.
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In 1C99 Hugounenqg undertook the
determination of iron in the human foetus at
different ages. He showed that until the ooventh
month of gestation the percentage of iron in the
foetus was email and was approximately constant
par ualt of weight. During the last third of
the gestation period, however, the deposition of
iron in the body of the foetus was very euoh
increased. Hisgouncng concluded from his
investigations that Bungee' theory of the
presence of a reserve supply of iron in tho body
at birth was also applicable to the humani

In 1932» Gladstone Investigated tho total
iron in tho liverc of human foetuses and Infants,
and attempted to distinguish haemoglobin from non-
hacssoglobin iron by directly estimating the
haemoglobin present in the organs. Ramage et al
(1933) examined human infant livers speotro-
grsphioally for iron, their results being the

total iron present.

/ Most



Host recently of «I1If work has been dons
by Focmaoronke et al.(192) on the transmission
and storago of iron in the huss&n foetuses* using
the redio-aotive metal. 3y tho uco of those
radio isotopes it ie possible to traoo labelled
particles of iron in their Journeys about the
body, and to find them finally in their depdta,

the largest dopOt always being the liver.
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MATERIALS AND METHODS.

Th® material consisted of W livers end
22 spleens obtained at post-cortem frea the
foetuses and infants which were born or had died
at the Bridgman Memorial Hospital and at the
Coronation Hospital. Only ttro livers and spleens
wore obtained from the latter hospital (numbers
W and ~9)» the remainder coming from the Bridgman
Hospital.

Uithout exception* all tho livers and
spleens rare obtained from Enntu foetuses and
Infants. The age period covered by these
specimens was from 26 weeks of gestation to
13 days neonatal; the bulk of tho material being
full term rtillblrths and Infants who had died
very early in tho neonatal period. It was hoped
that Infants up to four months of age would also
bo obtained for investigation, but as the main
souroe for these older infants was Coronation
Hospital, where less material case to tho post-
mortem room, combined with tho fact that Bantu
parents were loath to give permission for post-

mortems, no eatlsfaotory specimen was obtained.
/[ Only



of the dried, powdered end mixed perfused liver
were 19.2 milligrams and 19*3 milligrams of iron.
A small section was removed from the
right lobe of liver Number 10 before it was per-
fused. This small piece was analysed for its
iron content and from it the total iron of the
whole liver was calculated by adjusting the result
to the weight of the liver. The total iron in
the liver by this means was 51 m illigrams. The
liver was then perfused free of haemoglobin. A
further section was removed from the right lobe
and another from the left lobe. These were
analysed for iron and on their results the iron
content of the perfused liver was calculated. The
iron content based on the sample of right lobe was
6.U milligrams of iron, that based on the sample
of left lobe was /.0S milligrams. The difference
in these results again indicates an uneven
distribution of the iron, with a slight preponder-
ance in the left lobe of the liver. The results
obtained from tw-o samples of the dried, powdered
and mixed perfused liver were 7»52 and 7** m illi-

grams of iron. The great difference between these



Only premature infants who wore stillborn,
or those which had lived lees tfcan one day were
taken* Thoca that had lived one day or isoro were
discarded, as it was felt that the breakdown of
red bicod oclla with the possible deposition of
haemoglobin Iron would confuse tho picture for
this particular investigation. Infants who had
died in the neonatal period were only taken If
they were full term, as any degree of prematurity
would complicate matters. Finally, only full term
stillbirths were used to bridge tho grp between
the premature Infanta and the neonatal Infanta.

Except for two cases (Numbers 36 and 49),
the poat-&ortems were done 24 to 43 hours after
death, and In a few inetanoes, even after a
longer period than thla. Tho chief reasons for
this delry were, first of all, the tardy contact-
ing of fathers and family for permission to
oonduot a post-mortem, and secondly a request by
the hospital authorities not to remove the
liver and spleen until a burial order had been
obtained for the ease. As the post-mortem room

at tho Bridgman Hospital has no refrigerator,

/ infants ..



infants that had been dead for three days or
Oore uerc not used.

After opening the abdomen all the
peritoneal fluid was drained a«*ay, so that
whan the liver was out free* the blood that
escaped from the hepatlo vein oould be oolleoted
in the hepato-renal pouoh without dilution. The
gall-bladder and bile duet were always dissected
free of the liver end discarded. The liver and
spleen were removed whole and placed in a
suitable glass Jar for transport to the Irboratory.

Hitherto, tha great majority of trorkers in
this field have estimated the iron oontent of the
human infant liver by removing a small section
of tha organ and estimating the amount of Iron
present in it. With this information they have
calculated the Iron present in the whole liver
by adjusting the result obtained relative to tho
weight of the liver. Rot at any stage do they
consider the iron that is present in the blood
of the organ. That thio iron may bo a

considerable and significant amount is emphasized
/ by



by Earoroft who states : —— the method which
Ravage and his colleagues described for the
preparation of liver samples did not exclude the
blood that was In the vessels of that somewhat
vascular or:an. Ve have# In fact# seen# a few
pages baok, the Iron in the lung used as a ©ensure
of the caount of blood In Its vessels'.

In the field of animal research attempts
have been sr.de to separate haemoglobin iron from
true hepatlo iron. McDougall (quoted by Eareroft)
cut the livers of sheep foetuses Into sllcsa and
then rinsed those In water until they were colour-*
less, nore recently, vivl-perfusion has been used,
especially In dogs (Kletslcn 1933; Bognlcrd,1932).
In this method a modified RInger-Looke solution
was run into a large vein while the blood of the
animal was drained away through another large
vessel. By this means all the blood can apparently
be washed out of the body and the animal kept alive
for 20 minutes or more.

Hueok (quoted by Gladstone, 1932), working
on adult human liver, washed the organ free of
blood apparently by the same method as used by

ilcDougall. Gladstone, in his Investigation of
/[ iron



Iron in human infant livers, attempted to
estimate the amount of haemoglobin iron present
by removing a small portion of the liver,
weighing it, mincing it, and making it up to a
known quantity of solution with distilled water.
He then estimated the amount of haemoglobin
present in the filtrate of such a solution by
the acid haeraatin method, and then calculated
the amount of iron, using the fact that
haemoglobin contains 0.33% iron by weight. He
then adjusted the result obtained to the weight
of the whole liver. These methods to distinguish
non-haemoglobin iron in the human liver, as will
be shown later, are probably inaccurate and
unsatisfactory.

Efforts at distinguishing haemoglobin
iron and non-haemoglobin iron in the liver of
the human foetus and infant in this work have
been divided into two groups. The first,
designated Method 1 was a direct method of approach,
in which attempts were made to rid the organ of
haemoglobin. The second, designated Method 11,

was an indireot method, in which the iron due
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to the blood was calculated, and then subtracted

from the total Iron In the blood-filled organ.

METHOD 1.

McDougall’s method was used in the first
attempt at washing out the haemoglobin from the
liver. This consisted in cutting the liver
into thin slices and washing these in running
water. The method was used on liver Number 1.
After the organ had been carefully weighed It
was cut into thin slices, approximately 2 to 3
millimeters thick, and these were washed in
running water for 20 hours. After this period
they looked pale and yellow and quite free of
haexaoglobin. The slices were then placed in an
air oven to be dried to constant weight. After
four hours the slices were considerably shrunken,
and it was seen that a small amount of haemoglobin
in solution had oozed out of the contracted
tissues, showing that, in spite of the prolonged
washing, not all the haemoglobin had been removed.
This method was thus abandoned.

The next method of directly removing the

haemoglobin from the liver was much more
/ successful .,



successful. It consisted of perfusing normal
saline at low pressure through the umbilical
vein, and sometimes also through the portal
vein, until the organ was blood-free. The
remainder of the livers included In Method 1
(Numbers 2 - 1U) were dealt with along these
lines.

The amount of normal saline required to
achieve the desired result varied from ten
litres (Number 6) to eighty litres (Number S).
When completely perfused the livers were pale
yellow in colour, and when they had been heated
and dried to constant weight, they still retained
this pale yellow appearance. Had any haemoglobin
still been present, the colour would heve darkened
with the heating and drying, as haemoglobin Itse lf
becomes black in colour. In addition, when the
filtrate made from a small section of the perfused
liver was examined spectroscopically, no evidence
of haemoglobin absorption bands were seen. This
method of perfusion therefore appeared to be
satisfactory in as far as the removal of the
haemoglobin was concerned.

/ After



After perfusion the liver was placed in
an air oven and dried to constant weight. Two
small pieces were then removed from the dried
organ for iron analysis. As can be seen from
the results obtained in Numbers 2 and 4, the
final result calculated from each sample differed
considerably. In liver Number 2 the total iron
content,” in milligrams, of the whole liver was
11.3 from one sample, while from the second
sample it was 12.?7. In liver Number 4 the
difference was even greater, being 3.26 milligrams
and 4.9 milligrams of iron respectively. This
was taken to indicate that the iron was not
evenly distributed throughout the liver, so to
overcome this difficulty it was decided to crush
the whole of the dried organ and to mix the powder,
thus ensuring an even distribution of iron. This
was done, the dried liver being crushed in a
mortar and pestle to a fine powder, which was then
thoroughly mixed by rolling it on a large sheet of
paper.

Two specimens taken from this powder yielded

results which compared closely with one another,

/ usually



usually differing by less than 2%, this difference
probably being experimental error. This method
of powdering the dried liver and mixing the
powder before taking samples for analysis was
adopted for all subsequent livers, even those
dealt with under Method 11.

This was done with livers Numbers 6 and 7*
the results being g.02 milligrams and J3.zs m illi-
grams of iron for liver Number 6; and 5.29 m illi-
grams and 5.36 milligrams of Iron for liver
Number 7»

In liver Number 8 a further step was
taken. A small section was removed from the
fresh unperfused liver and analysed for its iron
content. From this result the total iron content
of the whole liver was calculated. The result was
70.9 milligrams of iron. This amount Included
the haemoglobin iron and probably was not a true
reflection of the iron content since the metal
is irregularly distributed throughout the organ.

The liver was then perfused free of
haemoglobin -with normal saline. Another small

section was retaoved from the liver at this



stage and analysed for Iron. The result obtained
was adjusted to the corrected weight of the whole
perfused liver. It was 13.4 m illigrams of iron.
Next, the perfused liver was dried In the air
oven to constant weight, crushed to a fine powder
and mixed.  Two samples were taken for iron
estimation and the Iron content of the perfused
dried liver calculated from the results obtained.
These were 7*1 milligrams of iron from the first
sample and 7«*5 milligrams of iron from the
second sample. The large difference between the
results obtained from the section of wet perfused
liver and those from the dried, powdered and
mixed perfused liver indicates again a probable
uneven distribution of iron.

The very large difference in results
between the total iron estimated from the section
of wet unperfused liver (7°«9 milligrams) and
those of the dried, powdered and mixed perfused
liver 7*" snd 7*°5 milligrams) can hardly be
accounted for by the haemoglobin iron alone. If
it were so, the difference (633 milligrams of

iron) would represent 95 ocs. blood containing



20 grams of haemoglobin per 100 cos, (taking
this latter figure for purposes of argument),
and as the original volume of this liver was
1*15 oob, the blood In it would make up
approximately of the liver’s volume - which
iIs absurd. This leads to the conclusion, if the
figure for the total iron is nearly correct,
that during perfusion not only haemoglobin iron
Is washed out but also a certain amount of true
hepatic non-haemoglobin iron.

Liver No. 9 was perfused free of
haemoglobin with normal saline. Then two small
sections were taken from the wet liver, one from
the right lobe and the other from the left lobe.
These were analysed for iron and on their results
the total iron for the whole perfused liver was
calculated. The result for the whole liver from
the section taken from the right lobe was
IS.5 milligrams of iron, while that based on the
section from the left lobe of the liver was
26.75 milligrams of iron. Such a large difference
indicates an uneven distribution of iron in the
liver, with a preponderance of the metal in the

le ft lobe. The results obtained from two samples
/ of ...



of the dried, powdered end mixed perfused liver
were 19*2 m illigrams end 19*3 milligrams of iron.
A small section was removed from the
right lobe of liver Number 10 before it was per-
fused. This small piece was analysed for its
iron content and from it the total iron of the
whole liver was calculated by adjusting the result
to the weight of the liver. The total iron in
the liver by this means was $1 milligrams. The
liver was then perfused free of haeiaoglobin. A
further section was removed from the right lobe
and another from the left lobe. These were
analysed for iron and on their results the iron
content of the perfused liver was calculated. The
iron oontent based on the sample of right lobe was
6.~ milligrams of iron, that based on the sample
of left lobe was J1»Qs milligrams. The difference
in these results again indicates an uneven
distribution of the iron, with a slight preponder-
ance in the left lobe of the liver. The results
obtained from two samples of the dried, powdered
and mixed perfused liver were ). 5% and m illi-
grams of iron. The great difference between these

/ latter



latter results and that of the total iron
calculated from the small piece of fresh
unperfueed liver, again can hardly be
accounted for entirely by haemoglobin iron.
The difference, ~3*5 milligrams of iron, would
represent J1 ccs blood containing 20 grams
haemoglobin per 100 ccs. This volume of blood
iIs obviously too high, since the original volume
of the whole organ was only 120 ccs. The con-
clusion that must follow is that the large
difference in iron content between the fresh and
the perfused liver must be due, partly to the,
haemoglobin iron being removed end in addition,
partly to some non-haemoglobin iron of the
tissues also being washed out at perfusion. It
must be kept in mind that since the distribution
of iron appears to be irregular, the result for
total iron obtained by means of only a small
section of fresh liver may not be accurate.

Two sections of fresh unperfused liver
were taken in Number 11 and analysed for iron.

The one section was taken from the right lobe

i and «. =



and on the result ohtalned from this piece the
total Iron of the whole liver was calculated

to be 67.9 milligrams. The result based on the
portion from the left lobe was e milligrams
of iron. Thus, there is a difference of
approximately Y between these figures, with a
slight preponderance in the left lobe of the
liver. The difference may again be accounted
for by an uneven distribution of iron in the
liver tissue and/or a greater congestion of
blood in the left lobe of the liver. The organ
was then perfused with normal saline till free
of haemoglobin. A further section was taken from
the right lobe and another from the left lobe end
these were investigated for iron. The perfused
liver contained S milligrams of iron based on the
result obtained from the section of right lobe,
while the result of the calculation based on the
portion of left lobe was 0.16 milligrams of iron.
There is a difference of 14.5% between these

figures,with the preponderance of iron again in
/  the .. =



the left lobe. The perfused liver was dried,
powdered and mixed, and two samples analysed
for iron gave the results for the whole perfused
liver as 9.01 and 9*12 milligrams, of Iron. The
difference between the lower of the two results
obtained for the total iron In the unperfused
liver (6S.9 milligrams) and that obtained for the
Iron content of the perfused and powdered liver
iIs approximately 60 milligrams of iron. This
would represent 9y 008 blood containing
20 grams of haemoglobin per 100 ccs, which, in a
liver whose total volume was 170 ccs, is an
unreasonably high figure. The conclusion must
again be arrived at that the difference of
mmilligrams of iron must be made up not only
of the haemoglobin iron that has been perfused
out, but also of a certain amount of non-haemoglobin
hepatic iron that must have been washed out with it
during the perfusion.

Livers numbers 12 and 13 were dealt with
along exactly the same lines as the preceding Liver
number 11, with very similar results. In both,

there were startling differences between the total



Iron of the unperfused liver calculated from the
right lobe as compared with those calculated from
the left lobe. In Number 12, the right lobe
sample gave the result of Emilligrams of iron*
whereas the left lobe sample gave the result of
37*9 milligrams of Iron. In Number 13 the results
varied even more. The total iron in the unperfused
liver from the right lobe sample was 51mi||igrams
of iron, whereas calculated from the left lobe
sample It was 5.5 milligrams of iron. In samples
from the right and left lobe of the perfused
livers marked differences were again found, with
higher concentrations of iron In the samples from
the left lobe.

The Investigation was carried a stage
further in Liver Number 14- After the viscus had
been weighed and Its volume measured, a small
section was removed from its anterior edge near
the midline, for haemoglobin estimation. From this
it was calculated that the whole unperfused liver
contained 2,35 grams of haemoglobinj and since
haemoglobin contains 0.335‘ of its weight of iron,

/ this ..



this represented 7*g6 milligrams of iron.

Next, a small piece of right lope was
removed for total Iron analysis and likewise a
small piece of left lobe. The results obtained
for the total Iron of the whole unperfused liver
were *14,36 milligrams of iron based on the
analysis of the piece from the right lobe, and
52mi||igrams of iron based on the piece taken
from the left lobe. The liver was then perfused
with normal saline and the first 2000 ccs
perfusate collected for haemoglobin estimation.
The greater part of the haemoglobin in the
liver is washed out with the first 2000 ccs
perfusion fluid. The amount of haemoglobin in
this fluid was found to be 2,200 milligrams,
representing 7*37 milligrams of iron, which
corresponded fairly well with the previous
estimation of haemoglobin Iron in the liver.

A further small section was taken for iron
analysis from the right lobe of the perfused
liver and another from the left lobe. The total
iron content of the perfused liver based on the *
analysis of the section from the right lobe was

15.12 m illigrams, while that based on the

/ analysis



analysis of the section from the left lobe was
16.53 mllllgrs-ms. An analysis of a sample of
the dried, powdered and mixed perfused liver
gave the total iron content of the perfused
liver as 15*3milligrams.

The difference in results between total
iron of the unperfused liver and total iron of
the perfused liver should be due to the
haemoglobin iron which has been perfused out.
Taking the lower of the two figures obtained for
total iron in the unperfused liver (namely,
44.36 milligrams) and comparing it with the
figure obtained for the iron content of the
perfused liver (15«3 m illigrams), we aee that
there lo a difference of 2y milligrams of iron.
This should represent haemoglobin iron, but we
know that only 7*37 to 7*26 milligrams of
haemoglobin iron was found by direct experiment-
ation. Hence, the conclusion that non-haemoglobin
or tissue iron is being lost on perfusion seems

inevitable.
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Since the liver is a main centre of
metabolism and is richly supplied with enzymes#
it is not inconceivable that autolysis must
commence soon after death. In addition# since
the post-mortem material is not kept in a
refrigerator at the Bridgman Hospital# there is
nothing to delay or retard this autolyols. Hence#
when these livers are brought to the laboratory
they must all have certain autolytic changes
present after 2k - hours or more# and
certainly one would suspect that the cell
membranes do not function as efficient barriers
to the intracellular water-soluble contents.
Since it is known that a large quantity of the
iron in the liver is in the fora of ferratin, an
iron-containing protein complex,which is soluble
in water,then in spite of using normal saline as
a perfusing agent, it would not be surprising if
a proportion of the non-haemoglobin iron were
washed out of the liver tissue during perfusion.
Certainly the results obtained from the above
experiments strongly Indicate that tissue iron is

being washed out during perfusion. The same must

/ apply



apply if the liver were cut Into slices, and
the slices washed in running water or saline.

As mentioned before, the total Iron of
the unperfueed liver (Number 1*0 when calculated
from the specimen of right lobe was 44.36 m illi-
grams of iron, while the total iron calculated
from the specimen of left lobe was 52mi||igrams
of iron. This again serves to indicate the
uneven distribution of iron in the liver, with
the preponderance of Iron in the left lobe.
Similarly, when specimens of right and left lobe
of the perfused liver were analysed, the iron
for the perfused liver based on the findings of
the right lobe was 15.1 m illigrams whereas from
the le ft lobe it was 16.53 milligrams of Iron.

The results of the analysis of the liver
as described above strongly Indicate that iron
is irregularly distributed in the liver, Inasmuch
as that specimens taken from the left lobe always,
in this series at least, showed a greater iron

content than specimens taken from the right lobe.



It therefore follows that suspicion must fall on
the accuracy of the results obtained by other
workers in this field of investigation, for they
all based their calculations on small sections
taken from the livers they were investigating.
Liver Number 13 of this series illustrates very
well the degree of Inaccuracy that may be attained
by using amall sections only, since from one
section the total iron was calculated as 9l m illi-
grams, whereas from another section the result
was 75,5 milligrams - a difference of i
Hence,for accurate results, the whole liver must
be used, or some method must be adopted by which
a homogeneous distribution of the iron is ensured.
The simplest method seems to be by drying the
whole liver to constant weight, crushing it to a
fine powder and then thoroughly mixing the powder,
before a sample is taken for analysis.

No attempt w ill be made to explain the
constant preponderance of iron in the left lobe
of the livers of this series, nor any effort made

to elucidate Its significance.



The direct approach to the problem of
distinguishing haemoglobin iron from non-
haemoglobin iron in the liver thus appears
unsatisfactory. If the liver is sliced and
then washed, not all the haemoglobin is got
rid of and a certain amount of non-haemoglobin
Iron must be washed away; and If the liver Is
perfused with normal saline the organ can be
rendered haemoglobin-free, but non-haemoglobin
iron is washed out as well. Thus the direct

approach was abandoned.

METHOD 11.

At post-mortem the liver wa3 removed as
before, the gall-bladder and bile duct being
dissected off and discarded. In cases Numbers
28 - 49 the spleen was removed Intact at the
same time.

In the laboratory the blood that had
oozed out of the liver was collected. Icc was
diluted with distilled water to Pb) cos volume.
After shaking, it was left overnight In the

refrigerator. The next day, from an aliquot,
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usually 2-5 ccs, the amount of haemoglobin
present was estimated by the alkaline haematin
method, the details of which will be described
later. From this, the amount of haemoglobin
present in 1 cc of the blood was calculated.

A further 1 cc of blood was placed in a large
pyrex test-tube. This blood was then analysed
for its iron content by the method to be
described in detail later. The result incorpor-
ated the total iron present in 1 cc of blood.

In all cases, except Numbers 3 and ~9 where

the organs were obtained on the day of death,

the iron content of the blood was found to be
higher than the corresponding amount of
haemoglobin estimated to be present in the

blood would warrant. At the same time the
haemoglobin values were all low, some less than
half of what one would have expected. This is
not at all surprising considering that the

blood must have undergone post-mortem changes
with probable breakdown of the complex haemoglobin
molecule. Furthermore, these changes should occur
especially quickly in the blood of the liver, due

to the liver enxyraes present and the early autolysis

/ that
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that takes place In this organ. In Numbers
3 end 49, where the Investigations were done
soon after death, the haemoglobin value
corresponded well with the Iron value of the
blood.

Wright (1977) described the iron In the
blood as existing In three forms : (i) as
haemoglobin iron In the red blood cells; (11) as
so-called reasily split iron** in the plasma,
©amounting to about % of the total blood iron
and consisting of various degradation products
of haemoglobin, and (H i) serum or plasma iron,
amounting to 0.05- 0.1s % = In the post-
mortem blood obtained from the liver it is
most probable that the haemoglobin iron is
lowered and the Iron due to haemoglobin breakdown
products is much increased. -Thus, it follows
that an Inaccurate figure for blood Iron must be
obtained if the quantity of iron is calculated
from the total amount of haemoglobin in the
organ, as wan done by Gladstone (193‘)» unless
Investigations were carried out soon after death,
before post-mortem changes had appreciably set in.

/  Up



Up to this stage the haemoglobin value
in 1 cc of the blood which oozed out of the
liver, as veil as the iron content of Icc of
this blood has been estimated.

After carefully weighing the liver and
measuring its volume, the organ was mushed to a
fine pulp and made up to pOO ccs volume with
distilled water. It was then shaken for ten
minutes and allowed to stand for h&lf-an-hour,
then shaken again for a further five minutes.
The volumetric flask was placed In the refriger-
ator overnight. The following day all the fine
solid particles were found to be deposited at
the bottom of the flask, and all the haemoglobin
present was in solution. An aliquot of this
solution, usually 2 -5 ccs, was taken and the
haemoglobin content estimated by the alkaline
heematin method. From this result the haemoglobin

present in the 5°" ace solution was calculated,
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this amount representing the total haemoglobin

present in the liver. Knowing from a previous
estimation how much haemoglobin is present in

1 co blood, It is a simple calculation to deduce
the volume of blood present in the liver. With
this knowledge, the iron due to the blood in the
liver can be accurately calculated, since it is
already known how much iron is present in 1 co

of the blood.

Thus, for example, if 1 co of blood
contains 1(x)milligrams of haemoglobin and Ico
of the same blood has 0.5 milligram of iron, and
the total liver is found to contain 1000 m illi-
grams of haemoglobin, then the volume of blood

1000
that must be present in that liver Is ~io0 -
which is 10 ccs.= And as 1 cc blood contained
0.5 milligram of iron, 10 ccs must contain
5 milligrams of iron. Thus, the iron in the
liver due to the blood present is 5mi|ligrams.

The entire contents of the volumetric
flask containing the liver in solution was then
poured into a large evaporating dish and dried
for A - 24 hours in an air oven at 105°C to
constant weight. The dried residue, representing

/ the ...



the complete liver, was carefully weighed. The
next step was to crush it to a fine powder, and
then mix the powder thoroughly by rolling it on
a large sheet of paper.

Samples of this powder were taken and
analysed for their iron content and from these
results the total iron of the whole liver was
calculated. From this result was subtracted
the iron due to the blood present in the liver,
and this final result then represented the true
hepatic iron, or iron in the blood-free organ.

It can be realized, therefore, that the
haemoglobin was used merely as a colour index
for calculating the volume of blood present in
the organ. At no stage was the amount of
haemoglobin directly interpreted in terms of
blood iron, as this must be an inaccurate
procedure since the original amount of
haemoglobin present must have undergone partial
post-mortem changes.

The spleens were dealt with along exactly
the sane lines as the livers. The volume of

blood in the livers and spleens found here must

/ obviously



obviously be lower than the volume normally
present in the living state* slnoe a good deal
of the blood In the large vessels oozes out

after removal of the organs at post-mortem.

METHOD OF ESTIMATING HAEMOGLOBIN.

The haemoglobin content of blood and
tissue solutions was estimated by the alkaline
ha©satin method of Wu (1922). E.J. King et al.
(19JU), in an extensive and detailed article
on the accuracy of various methods for determin-
ing haemoglobin, come to the conclusion that
the alkaline haematin method was the most
accurate for routine use, being definitely more
exact than the popularly used acid haematin
method. The most exact method of all, apparently,
was the cyanmethaemoglobln method, but as this
was much more complicated it was not suited to
routine use, and its accuracy was only slightly
greater than the alkaline haematin method used
here. With the alkaline haematin method,
plasma proteins, lipoids and bile pigments have
no effect on the intensity of the colour produced

by the haemoglobin.



A standard graph for haemoglobin values
was made by using known strengths of a
haemoglobin solution, whose haemoglobin content
had been accurately estimated with the aid of
a standard solution of haemin, the iron content
of which was known. (Dr. Bloomberg, Senior
Lecturer in Physiology, kindly checked this
estim ation).

5 ccs of the haemoglobin solution were
made up to 10 ccs volume with N/5 Sodium
hydroxide and the mixture placed in a boiling
water bath for five minutes. After cooling to
room temperature, it was poured into an Evelyn
tube. An Evelyn photo-electric colorimeter was
used, with a s~o0 filter, the transmission being
set at 1Q0% with distilled water. Density
readings (0) of known strengths of haemoglobin
solution were taken and the standard graph
constructed from the L values ( L being equal
to 2 - Log.O. For actual details of the
graph see Appendix).

Suitable aliquots of the unknown solutions

of haemoglobin were then made up to 10 ccs volume

/ with



with K/5 sodium hydroxide. After following the
above routine their L values were estimated and
were read off against the standard graph to

obtain the actual haemoglobin content.

METHOD OF ESTIMATING IRON.

The thiocyanate method as described by
Truter C1977) was used throughout this
investigation. The reagents used were s

(1) A standard iron solution made up with
ferrous ammonium sulphate in such a manner
that 1 cc of the solution was equal to

0.1 milligram of iron, this being used as
the stock solution. A working standard was
made by diluting 100 ocs of the above
solution to 1000 ccs, so that 1 cc contained
0.01 milligram of iron. This solution was
used to plot the standard graph.

(2) A potassium thiocyanate solution.
(3) Reagent grade concentrated sulphuric
acid.

Redistilled concentrated nitric aoid.

Redistilled. 60>f perchloric acid.
/W



hj.
{k) Hydrogen peroxide; 0.1? solution in
doubly distilled water, kept in a
brown bottle in the refrigerator.

(5) Xso-arayl alcohol.

It is a well known fact that dry Ignition
of biological materials for iron analysis yields
erroneous results if special care if not taken.
The wet combustion method has proved not only to
be safe but advantageous In many respects. All
pyro- or raet&phosphates are, for instance,
hydrolysed to the ortho form, thus doing away
with a special hydrolysis during the sample

preparation.

THE COMBUSTION PROCEDURE ;
1 cc of blood, or up to 1 oram of dried
liver powder, or up to 3 grams of wet liver
tissue, depending on the suspected Iron content,
IS measured into a S x 1 inch pyrex tube. A
glass bead, 2 cos of concentrated sulphuric acid,
3 ocs of A perchloric acid and 0.5 cc or
concentrated nitric acid are added and the
m aterial digested over a micro-flame in a fume

cupboard. Great care must be taken to avoid

loss by spluttering. When the initial, sometimes

/ vigorous



vigorous, oxidation reaction has subsided,
nitric acid is added drop-wise until the
oxidation Is completed and the solution
clarified. The final solution should be
colourless or, at most, a greenish-yellow
colour. If the nitric acid does not clarify
the solution the contents are allowed to cool
slightly, a further 05 to 1 cc perchloric
acid added and the heating continued. A few
more drops of nitric acid may be necessary to
clarify the solution. The heating is
continued until the appearance of the character-
istic dense whit© fumes of sulphur trioxide.

At this stage the solution may be expected
to be free from perchloric and nitfio acids.
However, decomposition products of these acids
are sometimes tenaciously retained by the
concentrated sulphuric acid ( e.g. nltrosyl-
suljjhuric acid), even after prolonged boiling.
Hydrolysis with 2 cos of distilled water and

subsequent boiling until white fumes appear,
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effect the removal of these products. The
digest Is allowed to cool, e further 10 ccs
distilled water are added and quantitatively
transferred to a 100 ccs volumetric flask.

Cool to room temperature and make up to volume
with distilled crater. The distilled water used

throughout wao triple glass distilled.

PROCEDURE OF DETERMINATION i

After a test experiment has been done to
determine the approximate iron content of the
sample, transfer the chosen aliquot to a
graduated cylinder fitted with a glass stopper.
Adjust the acid concentration if necessary.
Add 1 cc of the 0.1,< hydrogen peroxide solution
and fill up to the 2D ccs mark with distilled
water. Add exactly 10 ccs isoamyl alcohol and
then add 2 ccs of the 5GE potassium thiocyanate
solution. Close the cylinder with the stopper
and shake for one minute." Allow to stand
until the amyl alcohol phase has separated out,
then transfer the phase to a centrifuge tube
and centrifuge for five minutes at 3,5(X) r.p.m.

to get rid of water particles suspended in the

/ alcohol



alcohol extract. The water-free amyl
alcohol is transferred to an Evelyn

tube. A 490 filter is wused in the

Evelyn photo-electric colorimeter and the
light transmission is set at 100J? with a
reagent blank. The L value is estimated
for the unknown solution from its density
reading (G). Using L, the iron value is
read off a standard curve* made previously

by using the standard iron solutions.

*
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RESULTS,

The results of the investigations done
on livers Numbers 1 - 14 have already been
discussed in the previous section, and no
further mention of them w ill be made here.

For the sake of interest, however, these results
are set forth in Table No. 1 (Page ), but the
figures will not be used for the general discussion
nor for the conclusions, since they are probably
Inaccurate.

Only the results obtained from livers
(Numbers 15 - 4-9) and spleens (Numbers 2S - 49)
dealt with by Method 11, will be considered. In
the text and in the tables and graphs, the term
"non-hae&oglobln Iron" is used to denote the
actual iron that la present In the hepatic or
splenic tissue, and excludes all the iron which
is present in the blood of the organ, whether it
be in the form of haemoglobin, or of breakdown
products of haemoglobin, or as serum iron.

The iron corfent of the livers varied
considerably, even In livers of similar size

and weight. This applied to both total and
/ non-



non-haemoglobin Iron. Two sets of twins were
Investigated, in this series, both sets being
binovular and premature ( Numbers 16 and 17,

42 and 43) The iron content of the livers
corresponded fairly closely for one set of
twins, the total iron content being 6.5 m illi-
grams and 7.4 milligrams for Numbers 42 and 43
respectively. Their non-haemoglobin iron
content also compared well, being J>& milligrams
and 3.6 milligrams respectively. There was,
however, a great variation in the iron content
of the livers of the other set of twins {16 and
17)* being 1&.g milligrams and milligram s/
respectively for total iron. For non-haemoglobin
hepatic iron the results were 10.1 milligrams and

23.2 m illigrams iron respectively.

/ TABLE No. 1 ...



No.

AE
r.T. 3.
r.T. 10
F.T. S.
3.3. 36
r.T. 3.
f.t. 6
r.T. S.
F.T. 5.
F.T. S.
F.T. S.
F.T. S.
FT. 1
F.T. S.
F.T. 6

f.t
S.B
Av.

w

O W WWWoOWa w<< wWa

data and results Or livers, numbers i - K,

*

DEALT WITH BY METHOD 1.

BIRTH
WEIGHT

glba.
6l1bz.
Jibs.
41bs.
blbs.
61bs.
71lbs.
Slbs.
71lbs.
SIb3.
Slbs.
6lbs.
61bs.
51bS.

FULL

60zs.
loz.

14 ozs.
Sozs.

10o0zs.
90zs.
gozs.

20zs.
1002S.

TERM

WEIGHT

LIVER
(Grams)

142

or

70.

130
99

loo
149
160

191.
136.

155.
109.

106.

113

o1 g g ol

STILLBIRTH
AVERAGE

a.
W.

*
*

TOTAL IRON
IN
LIVER
(Mgms)

70.9

51
Av.72.25

Av.33.5
Av.63.25

AV _.4S.2

DA~S
WEEKS.

NON-HAEMO-

GLOBIN
IN LIVER
(Mgms)

IRON
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The non-haemoglobin, or true hepatic Iron,
showed a well defined absolute Increase from
26 weeks to full term. From the livers
Investigated In premature infants, values of
3.6 milligrams of iron vere obtained at

26 weeks, gradually Increasing to 15.7 milli-
grams at 36 weeks and finally increased to an
average of 33.27 milligrams of iron at full
term. (Table No. 2).

Calculated in relation to the weight
of both the wet and dried livers there is
clearly a relative increase as well in the
amount of iron deposited in the liver tissue.
(Table No. 3.). IT 100 grams of the wet
liver is taken as a standard, the deposit of
iron at 26 weeks was found to be 10.1 milli-
grams, at 36 weeks 26.6 milligrams, and the
average for full term stillbirths was 26.16
milligrams. Using 100 grams of dried liver as
a more accurate standard, at 26 weeks there
was 55 milligrams of iron, at 36 weeks 106
milligrams of iron and at full term 1*K>.6
milligrams of 1iron.
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NO.

42
47

17

20

Age.

SB. 2gw.
S.B.26w.
S.B.29W,
3.B.33W.
S.B.34V.
3.3.35v.

s .b ,35w»
s .B.30%*

DATA AND RESULTS OF LIVERS AND SPLEENS, NUMBERS 15 - k§$,

Birth Weight
Weight of
. Ibs. 02s. Liver.
(Grams)

35

37.5
39. &
49.3

53
bs

63.5
57.5

=

DO RAABRNNN

=
PO NMNOPMOAMO

F.T. = FULL TERM
3.B. = STIILLBIRTH

HON-Hb .

DEALT WITH BY METHOD 2.

Weight Total Non-Hb.. weight Weight Total Non-

of Iron Iron in of of Iron Hb.
Dried in Liver Spleen Dried in Iron
Liver Liver Spleen Spleen™ In
(Grams) (Vgmfi) (Mgas) (Grams) (Grams) (Mgtas)" Spleeh
(Mga)
6.2 7.4 3.6 1.5 0.25 .24 .005
6.9 6.5 3*8 2 0.25 .26 0.02
70 10.4 6.6 1.6 0.4 -5 0.37
10.5 6.9 7 6.3 1.3 1.6 1.5
9.7 6.6 4.3 3.7 0.7 .95 0.6
14 36.2 23.2
11 15.6 10.1
14.5 20.6 15.7
d > days
v = weeks

» NON-HAEMOGLOBIN.
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TABLE No. 2 - Continued.

DATA AND RESULTS OF LIVERS AND SPLEENS, NUMBERS 15-49,
DEALT WITH 3Y METHOD 2.

No. Age* Birth Weight Weight Total Kon-Hb. Weight Weight Total Non-Kb
Weight of of Iron Iron in of of Iron Iron
Ibs.ozs. Liver Dried in Liver Spleen Dried In In
(Grams) Liver Liver Spleen Spleen Spleen
(Grams) (Mgaa) (Mgras) (Grams) (Grams) (Mgms) (Mgms)
41 F.T. S.B. 6. 0. 113*5 20.5 41.7 32.5 4.1? 0.7 2.9 2.5
o9 F.T. S.B. 6. 4. 156 32.5 53*1 34.4 5.5 1 2.6 1*7
36 F.T. sB. 7. 0. 97-5 20.5 22.6 16.7 4.5 1 0.61 0.37
15 F.T. S.B, 7. 2. lib.5 25 .7 *7 9 35%5
39 F.T. S.B. 7. 6. 99* 24 37*4 30.2 6.5 1.25 3.2 1.9
26 F.T. sS.B. 7.12. 106 19 44.6 34
34 F.T. S.B. 7.12. 103*5 16.2 55*%3 46 12.1 2.6 4.6 2.1
21 F.T. S.B. 713« 1045 15.5 45.1 35. %
32 F.T. S.B. 6.0 110 21.6 26.3 21.6 7 1 1.26 0.6
37 F.T. S.B. 6. 0. 175.6 34 94.7 712.2 6.3 2 4 2
24 VYea« S.B. 6.10. 141.5 26 33*%1 20.2
39 F.T. S.B. 9. 4. 126.5 24.5 42 30.3 10 2.6 4.3 2.4
F.T. « FULL TERM d * days
S.B. * STILLBIRTH w = «eeks in
NON- Hbe = NQN-HAEMGGIOBIN i =

TABLE No. 2 - Continued



33
49

25
1S
22

23

27
2S

31
It
49
45

MTMTT T T T T =

Age.

Birth
Weight
Lbs.o2s.
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H
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F
S.B.

DATA AND RESULTS OF LIVERS AND SPLEENS,

Weight
of
Liver
(Grams)

=

O N O QO
Ro o PN ©O1
Wnol  w 01O

107

113.5
62.6

109.8

139.
100.

T, »
B

DEALT WITH BY METHOD 2.

Weight Total

of Iron
Dried in
Liver Liver

(Graai3) (Mgais) (Mgr/Zis) (Grams) (Grams)

20.2 M 1.2
23.7 30.2
22.3 42 .6
16 32.
IS 25.
15.5 28.7
M3 374
16 45.
20.5 1
21.5 111
17.6 19.9
b 51.7
22.2 61.9
30.3 73
22.1

FULL TERM

STILLBIRTH

NON-Hb.

NUMBERS 15 -

*

Non -
Non-Kb. Weight Weight To tal gb.
Iron In of of lfon Tron
Liver Spleen Dried SF:EEEN m
Spleen
: (Mgras) SPI®?0
(HgsiO

30.4
26.6 %%
37
25.5
19.2
26.3 6
j% i 3.5
93.5
97.5 10.3
15.2 6.5
45.7
5B.9 14.S
61 7-5
69.9 6.5
d « days
w = weeks

NON-HAEMOGLOBIN.

1.2
1.8

5
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There were many individual variations,
but taken generally, In the early neonatal
period there appeared a progressive Increase,
both absolute and relative, In the amount of
iron deposited in the liver. This applied to
both total and non-haemoglobin iron. The
individual differences were too varied and an
Insufficient number of cases was done to be
able to draw a graph depicting this rise in
the iron deposits, but the scatter diagrams,
(No. 1 and No. 2, clearly Illustrate the
general upward trend.

The average total iron content of the
liver of the full term stillbirth was found to
be 45*6 milligrams, while IS days after birth
it was found to have increased to SO milligrams.
There were two infants (Numbers 27 and 28),
both eight days old, In whose livers the iron
deposits were actually over 100 milligrams
(104 and 111 milligrams respectively, for the
total Iron). The non-haemoglobin iron content

of the liver of the average full term stillbirth



of this series was 33.27 milligrams, whereas
eighteen days after birth the amount had
risen to 69 .3 milligrams. (Again Numbers 27
and 23 had higher values# being 93*5 and
97*5 milligrams of non-haemoglobin iron
respectively).

It is iInteresting and iInstructive to
note here that the blood iron of the liver
forme approximately $03 of the total 1Iron
content of this organ at 23 weeks;
approximately 273 of the total Iron at full
term; while 13 days after birth the blood
Iron was found to be responsible for only
12.5£ of the total 1iron content of the liver.

Investigations of the spleens yielded
results somewhat similar to those obtained
for the livers. The actual amounts of Ilron
were always very much smaller than those found
In the corresponding livers. Though the iron

contents varied a good deal In spleens of
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approximately the same size and weight, the
variations were not as marked as 1in the case
of the livers.

Only minute amounts of iron were Tfound
in the spleens of 25 weeks foetuses. The
total Ilron for spleen Number *3 (2S week foetus)
was O0.24-milligram, while the non-haemoglobin
iron was only 0.005 milligram.

The twin foetus (Humber 42) had a total
of 0.26 milligram of iron in its spleen, with
a non-haemoglobinliron content of only 0.02
milligram. The spleen of a 3" weeks foetus
(Number 40) contained 0.95 milligram of iron
altogether and when the iron due to the blood
present was subtracted, the actual tissue 1iron

was TFfound to be only 0.6 milligram.

/ TABLE No. 3 .-
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TABLE SHOWING THE RELATIVE AMOUNT3 OF NON-HAEMOGLOBIN
IRON IN LIVERS AND SPLEENS e

F.T.
S.B

Non-Hb. lron
per 100 Grama
Wet Liver.

(Mgras 5

10.3
10.1
16.6
14.2
12.8
¥ .7
26 s

28.8
22

17.1
3U.4

3 _*
5
31.4

34

19.S
41
14.3
24

FULL TERM
STILLBIRTH

Non-Hb.
per 100 Grama
Dried Liver

(Mgms)

5S
55

90.5
66.5

70
106

105"

108

_si
1%
253

- 179
22S

.

7?
124

5

.5

Iron Bon-Hb. lron Non-Hb.
per 100 Grams per 100
Wet Spleen Dried
(Mgms) (Mgras)
0.33 2
1 S
20.3 97.5
24.8 11R.5
16.2 sS
57 35S
31 17C
£.2 37
29.2 190
17.4 61
g.6 60
24 100
24 S|
days
weeks NON-Hb.» Non-Haemoglobin.
/ TABLE No. 3 Continued ...
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AGE.

Id.
3d.

7d.
7d.

7d.
7d.

10d.
1Sd.

fid.
fid.
fid.
fid.
od.

TABLE SHOWING THE RELATIVE AMOUNTS OF NON-HAEMOGLOBIN
IRON IN LIVERS AND SPLEENS.

10d.

F.T.
G.B

- Ncm-Hb.lron

per 100 Graian
Wet Liver

»

(Mgas)

2S.S
24 .2
40

31
25
32
32
53-5
52.5
56.5
is. 4
55
49
43.6

69 " -

FULL TERM
STILLBIRTH

NQN-HDb

Non-ffb.. lron
per 100 Grams
Dried Liver

(Mgms)

150
112
116
159
107
100
123
259

k$k
S6.5

2S5
242

204
317

d
w

Non-i1fb. lron
per 100 Grams
Wet Spleen
(Mgms)

kb
45

13-.*
S9

30
32 .k

37
192

55.5

a days

weeks

» NON-HAEMOGLOBIN.

. Hon.-Hb.Iron

per 100 Gram*

Dried Spleei
(Mgms)

192
194

294
36S

172
140

1S3
Soo

277



The average total Iron content of the spleen
at full terra was found to be 2.% m illigrams,
the average non-haemoglobin iron j>resent in
the splenic tissue was 1.7 m illigramss.
Eighteen days after birth the total iron
content of the spleen was 4.5 milligrams and.
the non-haeraoglobln iron content had Increased
to b.6 m illigrams. This shows a very distinct
Increase in the actual amount of iron stored
by the spleen from 28 weeks to full term and
also in the early neonatal period.

Table No. 2 shows the individual
results obtained from the spleen analyses and
scatter diagram No. 3 illustrates the general
trend of increased iron storeage in this organ
from the 28 weeks foetus to the IS day old
infant.

There is also a distinct relative
increase in the amount of iron stored by the
spleen. With 100 grams of vet spleen as a

/ standard tee



standard the 23 weeks foetal organ contained
0.33 to 1 m illigram of non-haemoglobin iron,
the 3 weeks spleen Ife,2 milligrams of iron,
while the spleen of the 13 day old infant
contained 53.5 milligrams of iron. A more
accurate standard la to calculate the amount
of non-haemoglobin iron per loo grama of
dried spleen. On this standard the 23 weeks
foetal spleen has 2t 3 milligrams of iron,
the 3 weeks spleen 36mi|ligram s, the full
term spleen an average of 13 m illigrams and
the spleen of the 13 day old Infant 277 m illi
grams of iron. The iron storage of the
individual spleens is shown in Table No. 3
and the general trend towards increasing
storage in clearly illustrated In the scatter

diagram No, 4.

/ TABLE No. H-
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TABLE SHOWING PERCENTAGE MOISTURE IN
LIVERS, NUMBERS 15 -49.

AGE. BIRTH WEIGHT WEIGHT OF WEIGHT OF PERCENTAGE
Lbse o0zs. WET LIVER DRIED LIVER .MOISTURE IN
(Grams) (Grams) LIVER.
25w, 2. 0. 35 6.2 52
25v. 2. 4. 37-5 6.9 51.5
29v. 2. S. 3S.3 7*3 51.5
3}w. u. 4. % .3 10.5 79
y\w. 4. 0. 53 9-7 51.5
35w» 4. 12. 63 14 79*5
35w. 5 0. 65.5 i 54
36w. 4. 14. 5s *5 14.5 75-5

Average X moisture in livers of premature
stillbirths = 50.6][ (standard Deviation 2.3)

/ITABLE No. 4 - continued
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TABLE SHOWING PERCENTAGE MOISTUBS IN LIVERS NUMBERS

AGE. BIRTH GHT. WEIGHT OF WEIGH? OF PERCENTAGE
LT, . WET LIVER DRIED LIVER MOISTURE
(Grama) (Grams) IN LIVER.
9.B. 8 0. 113. 5 20.5 32
, s.a. } : 15b . 79
3.3, 7. . ié% %6% 79
3.3. 7. . 116. 25.7 73
3.3. 7. - 995 24 76
3.8. 7 } . 105 19 32
, gg 7. . 103.5 13.2 32.5
3. 7. 13 - 15.5 35
SB. 3. . ﬂél %21'3 , 30
B .. 10 1438 23 28'5
S.B. %: 4. 1263 24.5 31

Average J moisture In livers of full tern
stillbirths = g0.4g (Standard Deviation 2.27)

~\h

/ TABLE No. 4 - continued eee



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 FE.T. Id. 7- 0 105.5 20.2 61
49 B x 3d. 7% 0 109.5 23.7 75
25 F.T. 4d. 6. 4 o T 22.3 7b
16 F.T. 7d. 5* 6 62 16 60.5
22 F.T. 7d. 5* 6 71.5 16 7b. 5
35 F.T. 7d. 5« 12 76.S 16.6 7b
46 F.T. 7d. 7. 11. 94 .3 24.3 745
23 F.T. 2d. 5 14, 75 16 76.5
27- ¥eR# sd. J» 6 101 20.5 79.5
26 F.T. Sd. o= 3 113.5 21.5 61
31 F.T. 2d. 6. 6 22.6 17.b 76.5
|2 F.T. o9d. 5. 10 63 16 61
44 F.T. 10d. 7. 2 109.3 22.2 SO
46 ¥tae 10d. a. 4 139.6 30.3 76.5
45 F.T. 12d. 7 0 100.7 22.1 76

Average % moisture in the livers of full term
neonatal infants * 76.3r (Standard Deviation 2.16)



'As would be expected the blood iron
for this series of spleens represented more
than 9 of the total iron of the spleen In
the 28 weeks foetus, approximately uCe of
the total Iron of the spleen of the full
term foetus and only about 20% of the total
Iron of the spleen of the IS day old infant.
These figures must be only very approximate
as the individual variations ere so great,
but they do tend to emphasize indirectly
the marked increase of iron stored in the
tissue of the spleen relative to age.

Three cases of interest will be
mentioned here. Infants numbers 27 and US
had their cause of death signed up as
Icterus Gravis Neonatorum. Both these
infants were found to be very Jaundiced and
somewhat pale at post-mortem. Both were
full term females, the one (Number 27) having
lived for eight days, the other (Number US)
for 10 days. In both the actual non-haemoglobin

iron content of the liver was high. In

/ Number 27



70
Number 2[ it was railligraaii and in
Number i¥S it was 01.15 m illigrams of iron.
This high iron content may be explained by
an originally high iron storage at birth,
but it seems more reasonable to explain it
partly or wholly on the excess blood
destruction that takes place in this condition,
with the concomitant large and rapid iron
storage.

Unfortunately, the spleen in Number 27
was not Investigated. In Number the
spleen yielded the extraordinarily high
figure of 14*4- milligrams for the non-
h&emoglobin iron content.

The third case of interest was one of
Haemorrhagic Disease of the Newborn,(Number
49). This infant, a full term female, died
three days after birth with a very low
haemoglobin content in the blood: Analysis
of the liver revealed a relatively normal
value for non-haemoglobin iron, namely 26.6
milligrams. The spleen contained 3.5

/  milligrams



milligrams of non-haemoglobin iron
definitely more then was found in the
spleen of the average full term stillbirth.
The weights of the livers at post-
mortem varied a great deal. In the oases
of the two sets of premature twins each
liver compared closely with the liver of
its fellow twin. From »& weeks to full
term the weight of the liver increased
markedly. At 2S weeks it was 35 51*5
grams in this series, while at full term
It was over 100 grams in weight. At full
term and in the early days of infancy the
weights varied within rather wide lim its and
strangely enough, -were not always in proport-
ion to the weight of the foetus or infant.
Thus, a relatively light infant may have a
large liver, such as Number 29, whose birth
weight was 6 Ibs. k o?a. and whose liver
weighed 156grams; while in Number JO the
Infant weighed 7 Ibs, 6 ozs. but its liver

only weighed 99*5 grams.



The spleen shows a definite increase
in weight from the 2& weeks foetus up to
full terra, being 1.5 to 2 grams for the
former and an average of 7.3 grams for the
full term 'stillbirth. Thereafter it varies
greatly and appears to have no relation to
the weight of the liver or the foetus. Thus,
for example* Number 46, an infant aged 7 days,
weighing [ pounds 11 ounces, whose liver
weighed 94 grams, possessed a spleen weighing,
at the time of post-mortem, 3.5 grams. By
comparison, Number 44, a 10 day old infant
weighing { pounds s ounces, whose liver
weighed 109.8 grams, had a spleen weighing
4.9 grams. In this instance extremes were
taken to emphasize the point.

The volume of blood in the liver
calculated by Method 11 is obviously not the
same as that existing in the organ during
life. The figures obtained in this work are
merely for the post-mortem liver which has

been removed from the body. However, when
/ the



the volumes obtained were standardised
relative to a 100 grams of wet liver, it
was found that though they varied
considerably they still remained within
reasonable lim its, the lowest being t cos.
in an exsanguinated liver and the highest
26 ccs in a congested liver. The average
for the livers of premature foetuses was
higher than the average for the livers of
full term stillbirths, the figures being
15.6 ccs as compared to 15.3 ccs. The
neonatal infant livers showed an average of
It.5 cofl» This indicates that the liver of
the premature foetus possesses relatively
more blood, or is more congested, than the
liver of either the full tens foetus or the
neonatal infant.

The percentage moisture in all the
livers examined was relatively constant,
varying between b per cent snd s per cent.
(Table No. ty). The average percentage moisture

in the livers of premature stillbirths was

60.6 per cent (Standard Deviation 2.3)*

/ in *e



in the livers of full term stillbirths
50.k per cent (S.D. 2.27); And in the
livers of full term neonatal Infants 75.3
per cent (S.D, 2.16).

Certain averages for the full term
stillbirths of this series may be repeated
here;
The average total iron content of the liver
was found to be«"5.6 milligrams of iron (S.D.17*6).
The average non-haemoglobin iron content of the
liver was 33.27 milligrams of iron (S.D,13.55).
The average total iron content of the spleen
was 2.96 milligrams of iron (S.D. I.36).
The average non-haemo”lobln iron content of
the spleen was found to be 1.7 milligrams of
iron (S.D, O.735)
The average weight of the liver in 20 full term
stillbirths wms 131,13 grama (S.D, 26.4).
And finally, the average weight of the spleen
in 5 full term stillbirths was (.3 grams

(S.D. 2.54).
/ Thus



Thus, briefly, the main conclusions
that may he deduced from the above results
are t

(1) There is a definite increasing storage
of iron in the liver, both absolutely
and relatil/ely, in the twelve weeks
preceding birth and alBO in the early
neonatal period.

(2) There is a definite increasing storage
of iron in the spleen, both absolutely
and relatively, in the last twelve
weeks of pregnancy and «lr.o in the
early neonatal pei'iod. In all oases
the amounts of iron were much smaller
than those found in the liver,indicating
that the spleen is of secondary import-
ance as a storehouse for iron.

Cj) In Icterus Gravis Neonatorum there

appears to be a heavy deposit of iron

both in the liver and in the spleen.
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REVIEW OF THE LITERATURE?,

It is natural to commence this
seotlon by mentioning the work of Hugouneng*
who was the first to investigate human foetuses
for lIron. He determined the total Iron In the
ash of the entire foetus. His results show a
gradual and steady increase in the amount of
iron present in relation to the age of the
foetus. Thus, for a 4] months foetus weighing
52 grams the total iron content was 42 m illi-
grame, for a 5 months foetus of 1,115 grams
the total was 7fwniHMran1s of iron, and for a
6| months foetus weighing 1,235 grams the total
iron content was 33 milligrams. The results of
Brubaoker and Camerer and SGldner, who also
Investigated human foetuses for total Iron, are
shown together with the results of Hugouneng in
Table No. D

The great increase in total Iron
content In the last third of pregnancy is well

ilfflustrated by these figures. At 7 months the

/ total



total Iron content was only S2 milligrams
whereas at full term the total Iron amounted
to 3kj milligrams. Hugounenq thought this
rapid Increase in total iron was partly due
to the rapid growth of the blood volume in
the last third of intra-uterlne life and
concluded that at birth 57% the total iron
could be accounted for by the blood alone.

More recently, while determining
the mineral composition of the ash of haman
foetuses Givens and Macy (1933)cmnm to the
conclusion that there was a greatly augmented
demand for minerals during the last two or
three months of intrs-uterlne life. They
found that there werp marked variations between
foetuses of the seme length but that there
appeared to be a definite relationship between
the age and the average composition of the ash.
LIVER IRQL :

In 1912 Ashby, while investigating
the anaemias of infancy and childhood, determined
the amount of iron present in the livers of eight

/ infants



infants,varying In age from a full term
stillborn infant to a seven months old
infant. He found the highest amount of
iron in the liver of the stillborn infant,
the figure being 5& milligrams of iron per
100 grams fresh liver. This result
represents the total iron present, including
the Iron due to blood. In the liver of a
two months old infant he found 5° milligrams
of iron per 100 grams fresh liver; in the
liver of a three months old Infant 3° m illi-
grams, the amount gradually diminishing until
in the seven months old infant there was a
total of only 13 milligrams of iron. He thus
concluded that the store of iron in the
liver at birth is used up by the seventh

month of life.



THE IRON CONTENT OF THE ENTIRE BODY OF THE HUMAN

FETUS AND NEWBORN INFANT. (REPRODUCED FROM THE

WHITE HOUSE GONEERENCR ON CHILD HEALTH AND
PROTECTION.)

AGE BODY WEIGHT TOTAL IRON
(Months} (Grams} (milligrama)

4.5 522 n2 Uugounenq

5.0 570 A3 it

5.0 goo 51 3

S5 1,115 74

6.0 1,165 53 ”

6.5 1,255 55 i

7.0 1,169 52 Brubacker

5.5 1,675 131 H

THE NEWBORN  INFANT.
?2,U7& 313 Caterer and Soldner
2,616 . 392 T H
2,653 355
2,720 265 Hugounenq
2 755 Camerer and SCUdner
3:052 H g
3«3

3,300 295 Hugounenq
3,376 364 Gamerer and SOldner

/ Sheldon



Sheldon (1932) investigating the
influence of copper and manganese on the
activity of iron, found iIn his series that
the liver at PDirth contained an average of
7 milligrams of copper and 5 milligrams of
iron.

The V/hlte House Conference on Child
Health and Protection (1932) gave 15 milli-
grams as a conservative figure for the total
amount of iron present per 100 grams of the
newborn infant’s liver. It Is admitted that
this is probably a rather low figure.

Gladstone (193?) investigated the iron
content of the livers of 24 human foetuses
and infants varying from the fourth month of
Intra-uterine life to the third month of
post-natal life. He calculated both total
and non-haemoglobin iron in livers and from
his figures came to the conclusion that
there was no large or progressive deposition
of iron In the liver during iIntra-uterine

life. Nevertheless, he found the total 1i1ron

/ content Qe



content in the livers of fTull term still-
births to be about 49 milligrams. He states
that the iron content of the liver of the
human infant reaches 1its maximum not at
birth, but from one to ten weeks after birth
and the large amount of iron in this organ
results not from accumulation during intra-
uterine existence, but from the destruction
of blood that occurs 1in the Infant shortly
after birth.

Theones and Aschaffenburg (I93U)
(quoted by Stearns et al. 1937) found the
total amount of iron present in the liver
of the full term newborn to be 35mi||igrams.

Swanson and lob (1938; 1939)
Investigated 28 human foetuses of various
ages. Fourteen were examined for total body
iron and in the second fourteen the liver
iron was calculated. They found that the
Iron content per Kilogram of fat-free dried

substance (whole foetus) remained practically

/ unchanged cece
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unchanged during the foetal growth period,
hut the liver iron similarly calculated
increased as the foetus approached term.
The analysis of the liver iron did not
differentiate between the haemoglobin and
the non-haemoglobin iron. They concluded
that even though the liver may become less
vascular towards full term the iron present
Increases in amount. The value they gave
for the total iron present in the liver of
a three pounds foetus was 29.6 m illigram s,
for a six pound Infant J2 milligrams, and
for an eight and three-quarter pounds
infant llg 5 m illigram s.

Bruckmann and Zondek (1939) examined
a large number of livers of infants and
adults for their total and non-haemln iron
content. Amongst this group were 17 livers
obtained from full terra stillbirths and
infants up to four months of age. Their
average for total iron per 100 grams of wet

liver for full term stillbirths was 40.£>

/ milligrams 1..



milligrams and non-haemln iron J>1.2 m illi-
grams. For a 13 day old infant liver their
figure for total iron was 75mi||igrams

and non-hoemln iron e8 milligrams per

100 grams wet liver. In the four months
old infant they found 21 m illigrams total
iron per 100 grams wet liver and non-haemin
iron Z)milligram s, They conclude that in
spite of the great variability of the iron
content of the livers, typical distribution
according to ages could be recognized. No.
differences were observed due to the sex of
the Individual.

Gillman et si. (195) investigated
the total iron content of the livers of nine
Bantu Infants varying in age from full term
stillbirth to four months. Their results

are as follows

/ Liver ..



VER No. AGS. IRON
% Dry Weight

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
3s b months .07

The figures show the total iron
present in the liver, including the iron
duo to the blood in the organ. The above
results are all very low in comparison with
those obtained in my own series of Bantu
livers. My average total iron present in
the livers of 13 Bantu full term stillbirths,
expressed in the above terms, was O 191~ iron
(dry weight), being thus from 3to 9 times
as much as Gilloanla figures for stillbirths,

/ The <--



The figure 191~ iron (dry weight of liver)
compares well with those results obtained
by other authors working on European foetuses
and infants, though generally the results for
European material aro slightly higher than
this figure. (Briickmann and Zondek O.lgb”"j
Raiaage Swanson and lob .31’\). Thus,
G-illfflan*o suggestion that in the first six
months of life, the livers of African babies
may contain up to twenty times le3« iron than
babies in Europe and England,can apply to
individual cases but does not hold for the
average.

The iron content of the blood-free
Jdiver has been investigated by fewer authors.
Gladstone (1932) estimated the amount of
haemoglobin present in a sample of liver and
from this calculated the total haemoglobin
present in the organ and then translated the
result into milligrams of iron. This amount
was subtracted from the total iron also
estimated from a small sample of liver. The

average figure obtained for the livers of

/ full



full terra stillbirths was $2 milligrams
of non-haemoglobin iron.

Theones and Aschaffenburg give
the figure as 26mi|ligrams of non-
haemoglobin iron per 100 grams wet liver
for full term stillbirths. Toverud (quoted
by Fullerton, 1937) gives the figure of
6G milligrams of non-haemoglobin Iron present
in the liver of the average full term still-
birth.

BrUokaian & Zondek (1939) claim to
determine the non-haemin iron in the liver
by extracting a sample of the organ in
sodium pyrophosphate and 20£ trichloroacetic
acid and examining an aliquot for iron. They
then analysed a second sample of liver for
total iron. They state that 3 * 608 of the
total iron present in the liver was in the
form of blood iron. They express their result
for the non-haemin iron in the liver of the
average full term stillbirth as 15$ milligrams
per 100 grams dried liver. This equals

approximately $1.2 milligrams of iron per 100

/ grams



grams of wet liver.

For the sake of comparison the
results obtained by the various authors,
for the iron found in the liver of the
full term stillbirth, are presented together
in Table No, 6.

All the authors quoted used small
samples of liver for their investigations
and, as has been shown in a previous section,
this method ,1s open to a fair margin of error.
SPLENIC IRON,

At the White House Conference on
Child Health and Protection (1932)* the iron
content of the spleen, of the newborn infant
was given as 2 milligrams. The spleen in my
own series of full term stillbirths was found
to contain an average of 2.97 milligrams of
total iron, and 1.7 milligrams of non-haemoglobin
iron.

No further literature giving actual
figures for iron in the spleen of human foetuses

and newborn Infants could be found.

/ tablh; No, 6.



AUTHOR.

Own Results
Ashby
Sheldon

white House
Conference

Gladstone

Theones «
Aeohaffenburg

ToveruG
Swanson s lob

BrUckraan <
Zondek

Gillman
Raaage

TABLE

No. 6,

THE IRON OOMTJfAIT OF THE LIVER OF THE FULL TERM STILLBIRTH.

No.of
Cases.

12

Total Fe
in Liver

(Mgras)

N5.6

*k

50

49

35

12

730

Non-lib.
iron iIn
Liver.
(Mgias)
33-27

3?

60

Total Fe Total
100G. Wet 190k.Dry
Liver Liver,
(Mgas). (Hgms)
37-5 191.5
50
15
310
*0.6 Ir6
20 £ O
20

/ Lewin

Fe

Hon-lib. Non-Hb .
Fe/100G. Feliooa.
Vet Liver Dry Liver
(Mgms) (Hgas).
2g.1 171.5
2
§1.2 155



Lewln (1929) and Gladstone (1932)
Investigated the spleens of foetuses and
Infants histologically for 1iron. Lewin
examined kS spleens of premature foetuses
whose ages varied up to 7 months of intra-
uterine life. In these he found very
little or no iron at all. In a second
series of 37 prematures aged from 7 months
to full term he found gradually increasing
deposits of iron present in the spleen, the
greatest amounts being found in the full term
foetuses. His confidence in the constant and
regular deposition of splenic iron during the
last third of iIntra-uterlne life iIs so great
that he claims to be able to judge the age
of the foetus from the amount of iron found
in the spleen.

Gladstone®™s results were similar,
the amount of splenic iron becoming greater
as fTull tern was approached. He points out,
however, that the greatest deposition of iron
occurs in the spleen during the early neonatal
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period when there is a considerable breakdown
of blood.

It is interesting to mention here
again the one oase of my own (Number K&)
who died of Icterus Gravis Neonatorum, who
had a remarkably high iron content in the
spleen.

Coppoletta (1933) gives the average
weight of the liver at birth as J& grams.
This figure is much lower than that given by
Scammon (1923) wil° f0ol*nd the weight to be
135 grams; and lower than the figure in ray
own series, 131 grams. There is, however,
as mentioned before, a very wide range of
variation. At birth the liver usually
weighs from k - 5 $ of the body weight, which
is twice the corresponding weight in the
adult. (Ashby, 1912).

Coppoletta found the weight of the
spleen at birth to be g grams; the figure
in ray own series was /.3 grams.

There 1is general agreement In the

literature that there 1i1s an actual increase
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In the amount of iron stored in the foetal
liver during the last three months of
pregnancy. Certain authors (Gladstone, 1932;
Swanson and lob, 1937, 1939) state, however,
that there Is not a relative increase of
iron stored in the liver during this period,
claiming that the amount of iron present is
proportionate to the weight and that, with
more foetal growth and therefore more weight,
there is a corresponding increase in iron
content. My own findings contradict this
claim and instead, support those authors who
believe that there is both an absolute and
relative increase In the amount of iron stored
in the foetal liver during the last third of
pregnancy. There is also general agreement
that because of the breakdown of excess
haemoglobin in the blood there is Increased
deposition of iron in the liver and spleen

during the neonatal period.
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I[ron Is distributed in the human
body in the blood, in all the tissues, In
th© chromatin material of nuclei and In the
reticulo-endothellal system, especially in
the liver and the spleen. Some 60s of the
total body iron is circulating as haemoglobin
in the blood and a further 20f is held in the
tissues in a form potentially available for
haemoglobin synthesis. Of the remaining
body iron (Z)\) about one-third is in
rayohaemoglobin and two-thirds in such cell
enzymes as cytochrome. None of this latter
iron is available for haemoglobin synthesis
even in extreme iron depletion. (Hynes, !?).

The greatest amount of the metal
found circulating In the blood is in the
fona of haemoglobin (% 95/0# the remainder
consisting of breakdown products of haemoglobin
(5 « 10"S and plasma iron (.05 - . 13£).
Haemoglobin has been studied more completely
than any other iron compound of the body.
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Although at one time it was believed

that muscle haemoglobin differed from that
found in the blood, stream, more recent
investigations by Whipple and Kennedy have
shown the two to be almost certainly Identical
compounds. Zlnoffsky (1SS6) crystallized
haemoglobin and his analysis of the pure
crystals showed an iron content of 0.335"*
This work has been repeatedly confirmed.

On treatment with dilute acids
haemoglobin is split into haematln and a
protein fraction. The haemoglobin contains
all of the iron. This compound is probably
identical in all species, the differences in
various haemoglobins being due to the protein
portion of the molecule. As a result of
their spectroscopic studies, Anson and
illrsky (I925) came to the conclusion that the
iron-pyrrole portion of the haemoglobin
molecule, which they term haem, is very widely
distributed in Nature. They found it in the

wing muscles of the fly, bee and other insects,
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In plant tissues, in yeast, in animal
tissues, - in short, they have been led to
regard haemoglobin as a special form of a
universally distributed haem

The iron due to breakdown products
of haemoglobin forms only about % of the
iron in the blood stream of the normal adult.
It would naturally be higher in those
conditions where excessive haemoglobin is
taking place, such as occurs in the eai'ly
neonatal period. Plasma or serum iron forms
only Q05 - 0.12% of the blood iron. The
exact nature of this serum iron is unknown,
but it is apparently the form In which iron
transport takes place from the bowel via the
blood to the tissues. Serum iron is
probably in the ferrous form and combined In
& complex way with serum proteins. Substantial
changes In serum iron take place after
ingestion of therapeutic doses of iron salts

(Wright 1977)# but under ordinary conditions
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of Iron food intake the fluctuations in serum
iron are slight.

Substances giving a reaction for iron
have been found consistently in the chromatin
m aterial of the nucleus of animal and plant
cells, in the cytoplasm of non-nucleated
organisms and in the prozymogen granules. It
was recognized long ago that iron in tissues
exists in several different forms. Mollsch,
in 1s91# introduced, the term “masked iron" to
denote those compounds such as haemoglobin
that respond to Iron tests only after special
treatment. In addition, distinctions between
eo-called inorganic and organic iron compounds
were introduced to classify compounds in the
body, in foods, or the iron salts used in
therapy. “Inorganic iron* usually refers to
the lonlzable form, or to protein compounds
that readily yield ionized iron. The tern
"organic iron” has been used to denote that
bound in complex form, such as in ferro- and

ferricyanlde haeamtogan and other compounds.
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The Iron compounds of the cells are
primarily concerned with the oxidations and
reductions by which the potential energy of
the food is rendered available to the
organism as kinetic energy. This function
completes the work of haemoglobin as a
carrier of oxygen from lungs to tissues and
intimately associates the iron compounds of
the body with the fundamental properties of
living matter.

The combination of oxygen and
haemoglobin forms oxyhaemoglobin in the
lungs; in the capillaries of the tissues,
where oxygen tension is lov, this is broken
down to reduced haemoglobin and oxygen.
Analyses of the quantitative relationship
between oxygen capacity and the iron content
of haemoglobin have shown that for each atom
of the metal one molecule of oxygen la combined.

Salts of iron and certain other metals
have long been known to act outside the body
as efficient catalysts in the oxidation of
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many organic compounds. Warburg extended
the catalysis - by - iron theory to tissue
oxidations and claimed that the utilization
of oxygen by living cells at body tetaperature
could only be explained as due to an enzymic
activity of the iron compounds of the cell.
According to the newer view-point, the
respiratory ferment is a haemé&tin. This is

assumed to combine with oxygen, thus

X.Fe + 02 2 X.FeOg

Organic substrates (a) were then capable of
being oxidised, according to the following
equation t

X.FeOp, + 2 hnh 2 X.Fe + 2 A0
Undoubtedly the other oxidases, such &3
catalase, glutathione, etc., do play some part
in tissue oxidation as well. Concerning the
claim that the respiratory ferment is Identical
with haematln, Keilin's work has thrown
considerable doubt upon the haeraatin theory
as the only explanation of tissue oxidations.
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However, as Dixon has concluded, this does
not mean that the respiratory ferment does
not contain iron, nor does it obscure the
fact that iron compounds may account in
general for about two-thirds of the oxidizing
power of the tissues. Scott has .shown that
apparently abnormal iron metabolism occurs in
neoplasms.

Iron also appears in the reticulo-
endothelial system especially in the liver
and the spleen. In the liver it is held in
the Kupffer cells and also in the hepatic
oells. In the spleen the iron pigment
predomonantly lies in the pulp reticular cells,
in smaller quantities in sinus endothelial
cells and only in extremely small quantities
In the capsular cells, the connective tissue
and the trabeculae. (Levin, 1923 In these
deposits in the liver and spleen the pigment
generally appears as brownish-yellow granules
and has received the name of haemosiderln.

There is little doubt that this pigment is



the iron residue of haemoglobin that results
from the destruction of the red blood cells.
Cook has Isolated haetaosiderin from the tissues
and shown that it contained, in addition to a
yellow-brown pigment, an Iron fraction that
gave on analysis s 55jf iron, 125*? hydrogen
and 27$ oxygen. This compound may represent
a most important endogenous source of iron

to the body and its structure is therefore

of considerable Interest. (White House
Conference, 1932). In contrast to our
present knowledge of haemoglobin, haematin,
and hsemoslderin, very little 1is known

about the nature of the other iron compounds
of the body.

A water soluble iron-protein
compound called ferritin, found in the liver,
spleen and bone marrow of mammals» Including
man, is described by Hahn (19*43) and by
G-ranlck (19*4-2). Ferritin consists of a
protein fraction, apoferrltin, linked together
with micelles of a special type of colloidal
ferric hydroxide, the crystals containing as
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much as of Iron.

Recent work was done using radio-
active iron (Hahn 194-3), by which actual
particles of iron could be followed and
traced about the body. Radio-active iron,
Fe-N, is prepared by bombarding ordinary
iron, Fe~# with deuterons. (Wright 19‘7)*
It has a half life of 47 days and behaves
in the body exactly like ordinary iron,
except that it can be readily traced by
physical methods. Hahn et al., using this
radio-active isotope in the form of ferric
ammonium citrate, demonstrated that it is
mostly in the form of ferritin that Iron is
stored In the body and exists in greatest
amount in the liver. ' It has also been
established that the haemoglobin iron of the
red blood cells, after breakdown of the
haemoglobin, is partly converted into ferritin
iron in the liver end the spleen.

In 1944 Llbet Isolated yet a differ-

ent iron-protein complex from the liver,which
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they called Hferrin'*. It has been shown
that this substance behaves in the same way
as iron salts in catalysis of phospholipid
oxidation. Ferrln, however* has the
advantage over iron salts of being soluble
in neutral solutions. Analysis shows that
it contains 15.7 % iron. It seems probable
that much of the non-hsemin iron in the
liver is present in some form of combination
with protein, either as ferritin or as
ferrin.

In the normal adult human being
very little iron io absorbed and very little
iIs excreted. Excretion takes place In the
urine and the daily amount lost is on an
average only 0.1 milligram of iron, though
this figure has a slight individual variation.
This loss is made up from the diet, and it
therefore follows, that as the average daily
ingestion of iron is 12 milligrams, practically
all the iron in the diet is unused and passes

out again in the faeces.
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The hydrochloric acid of the gastric juice
helps to split off the Iron from its organic
combinations in the food and liberates It
in an inorganic, soluble and more absorbable
form. Absorption takes place in the
duodenum and upper small Intestine into the
portal vein blood (Wright 19%+7/5. It Is
generally agreed today that the total iron
content of the individual is controlled
through some function vested in the intestine,
whereby the amount of dietary iron absorbed
is carefully limited by the need3 of the
body. (0Olllman, 1977)e This fact,originally
suggested by Widdovson and MoCanco, has since
been conclusively established by the
experiments conducted with radio-active iron
by Hahn, Whipple and other workers. After
ingestir]g radio-active iron the level of
plasma Iron (in the inorganic form) increases
after one hour, gradually rises to its peak
at 12 hours and then falls to normal in
2% hours. Within two hours of Ingestion
radio-active iron appears in the circulating
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red blood corpuscles (Wright 1927)* the
amount Increasing steadily for about one
week. It is quite clear that the Iron
rapidly reaches the bone marrow and ie

soon used in the formation of new red blood
cells; small amounts of radio-active iron
also appear in the liver. The experiments
also showed that the amount of Iron absorbed
depends upon the physiological state of the
body.

Hahn et si. on the basis of their
findings postulated the existence of some
"mucosal acceptor” for iron functioning in
the Intestine. Physiological saturation of
this acceptor resulted in the development of
a*mucoc«al block"™ to further entry of Iron
through the Intestine into the body. According
to Oranlck’s attractive hypothesis ferrous
iron enters the epithelial cells of the
intestine, is there altered to a ferric
state, combined with the protein apoferritin
to form ferritin end Is held up In the mucosa

/ until



until liberated into the blood stream in the
ferrous state. The ferrlo iron in ferritin

acts both as a reservoir for blood iron and
as a “mucosal Block™.

The mononuclear phagocytic reticulo-
endothelial cells and lymphatics play a
prominent rdle in transporting iron from the
intestine to the associated mesenteric lymph
‘glands. Sot only do the phagocytes remove
iron, but it appears that iron diffuses
directly into the lymphatics and perhaps
into the blood vessels themselves. Granick
(19‘ ), working with radio-active iron given
intravenouoly, found that very little is
“spilled over* in the urine, and none is
excreted by the bowel. (Wright 19°7# Hynes,
1975). After [j$ days, over &o%w of the iron
was found stored in the liver. Of the
crystalling ferritin isolated, three-fourths
of the iron in the ferritin had come from
the injected iron. One hour after the

Injection the liver had already taken up
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over 40" of the total injected iron. The
storage of iron by the spleen was apparently
negligible.

During pregnancy the absorption of
iron is greatly increased. Instead of the
usual 0.1 - 0.2 m illigram of iron being
absorbed dally, the amount increases, to an
average of 3.2 milligrams daily over the
whole duration of the pregnancy. (Haoy et al.
1934; Coons 1937?). The absorption of
iron, however, was not equal at all stages
of pregnancy, being highest in the earlier
months, with a definite tendency to lower
absorption during the very last month. The
mother has not only to supply the foetus
with iron, but she also requires iron for
the hypertrophy of muscles and other organs.
Without doubt, the early high iron retentions
are for maternal benefits, aside from the
Immediate foetal needs. The Iron content
of the foetus at birth is almost 400 m illi-
grams, of the placenta and uterus 190 m illi-

grams, and of the blood lost during the
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average delivery 170 milligrams (Wright 1977)e
Macy and Hunscher (193*0 from metabollo studies
on 23 gravid women calculated, that the mother
stores in toto an average of 57, 192, 3UO, 477,
565, 661, 754 and mmilligrams of iron from
the third to the tenth lunar months respectively.
The total maternal retention of Mmilligrams
of iron ae calculated above, is slightly In
excess of the amount contained In the foetus
at birth plus that reeuired for the maternal
needs of pregnancy, (a total of (20 to I
milligrams of iron. )The part played by this
excess Iron may be significant In the preparat-
ion for lactation and for the preservation of
the maternal reserves during this period. How-
ever, no studies are available on the iron
metabolism of lactating women.

Prom analyses of human foetuses it
has been shown that the daily average

transfer of iron from mother to foetus
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amounts to approximately 0.4 milligram
during the first two-thirds of pregnancy.
During the last third of pregnancy,however,
the accretion was ten times greater, or
about 4.7 milligrams of iron daily (Coons,
1932» though this latter figure would
appear to be too high. The greatest
mineral drain on the maternal tissues then
comes during the last three months of
gestation. As one would expect, when the
mother*a diet is rich in iron the foetus
w ill store more iron than when the diet is
poor in this metal. The point has been
stressed by Marshall (1932y

The precise manner of transfer of
iron from the mother to the foetus still
awaits demonstration. From early pregnancy
to term, vessels in the chorionic villi
bring foetal blood into close proximity to
a liberal supply of iron, namely, the
decidual pools. We know that the barriers
presented by the walls of the blood vessels
and adjacent tissues will not permit the
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passage of red blood cells from mother to
child, but this close proximity does meet
the requirements of an osmotic connection.
Tips of the villi may actually project
into the maternal blood vessels. Stander
(Williams' Obstetrics Textbook) stateo
that the foetus takes up iron from
degenerated maternal erythrocytes through
the syncitlal covering of the chorionic
villi. Scholten and Veit observed that the
chorionic villi are quite capable of
dissolving red blood corpuscles of the
circulating blood Just as dissolution of
red blood cells can be produced by placental
extracts.

Recently Kropp (19h0)and Dempsey
(19\-)# using micro-incineration methods,
noted that the decidual and connective
tissue cells contain more iron than either
the emniotic or chorionic epithelium. Iron
was also detected in the syncitial and
cytotrophoblastic elements of the placenta
as well as within the foetal connective
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tissue of the villi. The syncltium
exhibited a email quantity of iron dispersed
as punctate aggregates of ash throughout the
cytoplasm, and a denser concentration of
ferrous material aggregated around all of
the nuclei. On the other hand, the
oytotrophobiastic cells were characterised
by a heavy concentration of iron in the
interstitial ground substance between them,
whereas the cytoplasm and nuclear membranes
contained very little . This iron present
at the placental barrier probably represents
iron that Is passing from the maternal
blood to the foetal blood, as wall as the
iron of the respiratory enzymes that must
be present in the syncltium, since this is a
region where active oxidative metabolism
occurs.

Pomraerenfce et al. (1972) Investig-
ated the transmission of iron to the foetus
using radlo-aotive iron. They administered
a measured quantity of radio-active iron
solution in water or fruit Juice to the
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mothers at selected times prior to the
termination of their pregnancy. They

noted that minute but measurable amounts
of this Isotope oould be demonstrated in
the foetal circulation in transport in the
plasma in as little time as kQ minutes
after feeding the mother. It seems,there-
fore* quite improbable that the only route
of transmission of iron from the mother to
the foetus is through the complicated chain
of events expressed in most texts, namely i
maternal plasma iron to red cell iron;
passing of the latter to the placent®;
destruction of the red cell with liberation
of the contained haemoglobin iron; absorption
and finally elaboration of the iron into the
haemoglobin of the foetal blood cells. It
seems doubtful that the radio-active iron
could follow all these steps before it
appears in the foetal plasma in as little
time as ko minutes following the feeding of
the mother. It seems more likely that at
least part of the iron is conveyed to the

/ placenta



placenta in the form of nsrm or plasma
Iron and from this form la transferred
across the placental barrier to the foetal
circulation.

According to the Increase In the
Iron content of the foetus from month to
month, the amount of iron passing over
dally to the foetus during the fifth and
sixth months was 0,5 milligram ( Hacy and
.Hunscher 193*0, although Coons (193?) places
the figure at 0.4 milligram. Hacy and
Hunscher found that the uptake of iron by
the foetus Increased to 3,4- milligrams dally
during the ninth month and to 6.6 milligrams
daily during the tenth month. Swanson and
loh (1939)# from their investigations, showed
that the iron retention by the foetus during
the last two months of pregnancy formed
of the total foetal iron found at birth.
Thus,foetuses born prematurely must

necessarily have low iron stores.



llg

A total Iron content of 375 milli-
grams in the mature human foetus is
accepted as a fair average figure from the
various analyses reported by Hugouneng,
BrUbacker, Caaerer and 36'ldner. Macy and
Hunscher (1937)i however, found the total
iron content to be only milligrams at
the tenth month of intra-uterlne life and
Swanson and lob (1939) give the average total
iron as 2&Q milligrams. The bulk of this
iron is in the blood. The figure given for
the blood iron of the full term human foetus
at the white House Conference (1937)* was
134 milligrams, but it must be much higher
than this. The average volume of blood in
circulation in the newborn Infant is ﬁ)ccs
(de Marsh 197?) and as this blood contains
on an average 22 grams of haemoglobin per
100 ccs blood (Stearns et al.l1937)» then the
haemoglobin iron alone would account for
approximately 2bk milligrams of iron. At
the White House Conference the amount of

iron present in the muscle tissue of the
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newborn was given as 39 milligrams. The
average amount of iron stored in the liver
of the newborn, as shown by ray own series,
was approximately 33 milligrams and in the
spleen almost 2 milligrams of iron. These
latter figures for liver and spleen are for
Bantu Infants, and are probably lower than
in European infants, since malnutrition is
more common amongst the Bantu people.
Strauss (1933) *Has shown that the liver
storage is inconstant and may be negligible
if the diet of the mother has been low in
iron.

In general, it is probable that the
average full term infant stores from two to
three times as much iron from the breakdown
of the excess haemoglobin in the blood as is
already stored In the liver at birth. Thus,
though there is a storage of iron at birth,
the bulk is not accumulated until after the
post-natal blood destruction la complete.

Of the blood iron present at birth,

60 milligrams, calculated by Swanson (1939)#
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may be liberated and stored when the
breakdown of the excess blood In the
circulation has taken place. Stearns and
McKinley (1937)» put the figure as high as
Ia)milligrams of iron but the average is
probably nearer the former figure (about

80 - g)milligrams of iron). Evidence that
not all the released iron is stored is found
in the studies of Beck (1932 - quoted by
Stearns and McKinley) and of Langstein and
Edelstein (191%). Deck observed that iron
excretion in the newborn increased from the
second day after birth and reached a maximum
between the thirtieth and fortieth day, then
gradually decreased. fhus, it appears that
during the early weeks of life the excretion
of iron by the infant almost invariably
exceeds the intake, but that after the
second month the iron balance, though variable,
tends to approach zero. Stearns and McKinley
(1937) state that an average artificially fed
full term Infant may be expected to lose up
to 1.25 m illigrams of iron dally for the first
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two months of life, but will approach
equilibrium soon after that period. The
figures given at the White House Conference
for the negative iron balance of normal
full term breast fed babies were generally
lower than this, varying from G.Oh to 1.2S
m illigrams daily, and the duration of
negative balance was not so prolonged,being
.only about two weeks. It thus appears that
very young Infants do not conserve as much
of the iron freed by haemoglobin breakdown
when given cow’s milk,as when they are fed
on human milk. (Stearns 1937)-
Lichtenstein (quoted in the White
House Conference) performed tv?elve iron
metabolic® studies oh four premature infants.
A noteworthy feature is the fact that the
experimental periods were of ten days
duration. His data showed that in all the
cases there was a negative iron balance
averaging a daily loss of Q.25mi|ligram of

iron.



It is interesting to note here
that some of the earliest studies with
radio-active 'iron showed that the iron
liberated by the destruction of efffcte
red blood cells was immediately re-used for
haemoglobin synthesis in preference to the
reserve iron stores.

The amount of haemoglobin in the
blood at birth is higher than at any time
subsequently and averages 2 to 23 grams
per 1QQ ccs of blood. (Stearns and McKinley,
1937; Hicks 1972; and Wright 1977)= A rapid
decrease occurs during the first weeks of
life . Two weeks after birth the haemoglobin
value has dropped to 17 grams per 100 ccs.
At three weeks the haemoglobin value is
15.6 grams. (Stearns,1937). wide individual
differences are observed in the duration of
the period of haemoglobin destruction, but
by the tenth week of life the amount of
haemoglobin has usually decreased to 10.5
grams per 100 ccs of blood. (Stearns, 1937 and
Wright, 1977)* The shortest period reported

/ for



for completion of haemoglobin destruction
was 21 days, and the longest was 7& days.

It is known that foetal haemoglobin
differs in some respects from adult haemo-
globin. (Janssen 19*43; Kendrew 19*49)= It is
necessary, however, to emphasize that their
resemblances are far more striking than
their differences. Both have the same
molecular weight, about 67,000. In both,
the prosthetic group, to which the oxygen
becomes attached, is the same Iron porphyrin
compound (ferroprotohaem) and in both of
them, four of these haem groups are contained
in each protein molecule. Any differences
between these two must, therefore, be due
to differences In the protein moiety, which
is called globln. Just after birth there is
a mixture of about 80% foetal and 20$ adult
haemoglobin.

One of the properties of a protein
is. its solubility and the two types of
haemoglobin have been found to differ moot
strikingly in this respect. Foetal haemoglobin
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IS over six times more soluble in concentrated
phosphate buffers than is the adult haemo-
globin. The two kinds of haemoglobin also
differ in electric charge; their iso-electric
points are not the same. It is possible to
separate them by electro-phoresis. It has
been found also that human adult and foetal
haemoglobin differ in crystal fora and symmetry.
The average erythrocyte count
Immediately after birth is approximately
5.500.000 celis per cubic millimeter though
the values are very variable In the first week
of life. Haemolysis starts very soon and
progresses rapidly, so that by the twelfth
postnatal day the count has dropped to
4.500.000 cells per cublo millimeter. (Lucas
et al» 1921), The red blood cells of the
newborn undergo haemolysis more easily than
those of the adult, since there is greater
fragility of the cell membranes in the first
ten days of life. (Gordon 1933)* By the sixth

week of life the average erythrocyte count
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has decreased to 3920,(11) cells per cubic
millimeter, and by the eleventh week has
reached the'minimal count of 3,400,000 cells
per cubic millimeter. The number of
erythrocytes then increases gradually till
at six months the count is 4,000,000 cells
per cubic millimeter. (Steam et al. 1937)*
Although both blood destruction and
Icterus are present during the neonatal period,
there is no demonstrable relationship between
the degree of blood destruction* as indicated
by changes in the packed coll volume, and
the severity of the icterus, as indicated by
the icteric index. (Salmon et al. 1943)*
Lucas et al. (1921) found that the haemoglobin
level of their most Jaundiced Infants was
Just as high as that in infants without
jaundice, suggesting that the degree of
Jaundice is determined by liver function. The
amount of bilirubin increases after birth and
normally reaches its maximum concentration

between the first and seventh days of
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life. (Gordon, 1933).

Several recent; publications have
stressed the relationship existing between
the iron deficiency during pregnancy and
the hypochromic anaemia that appears before
the sixth month of life. This anaemia of
Infancy when not affected by some associated
disease Is not due to congenital abnormal
blood formation since these Infants have
normal blood at birth. Furthermore, post-
natal nutrition of all infanta during the
first four months Is much the same because
the food is restricted to milk and vitamin
supplements.

In 1931 Mackay published a
comprehensive study on. nutritional anaemia
in infancy, in which a comparative study was
made between infants born to moderately
anaemic mothers (5" - 7@% haemoglobin) and
infants born to mothers with normal haemo-
globin values. The Infants born to the
anaemic mothers showed a lower haemoglobin
level at every month for the first six months
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of life than did infants born to non-anaemlc
mothers.

A later paper by Neale and Havksley
emphasizes the finding of anaemia In twins
born to anaemia and non-anaemic mothers. The
demand upon a mother for iron in a twin
pregnancy is considerably more than in single
pregnancies and, even though the mothers
haemoglobin may be normal, all her stores
may be consumed and one or both of the twins
w ill develop anaemia. Finally, the most
conclusive study on this subject is that of
Strauss (1933) since it compares a series of
I mothers with less than 4*$ haemoglobin
with a series of 12 mothers with haemoglobin
over There was no significant difference
in the haemoglobin values between the infants
of these two groups at birth. However, when
these infants were examined one year later,
it was found, that the infants born to anaemic
mothers had an average haemoglobin value of
46~ compared with 6/~ for the infants born to

non-anaemic mothersj thus indicating lower
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iron stores In the infants torn to anaemic
mothers. (Swanson and lob, 1939)*

During normal physiological birth
the Infant retrieves much of the blood
which Is In the placental and umbilical
vessels. This is effected by uterine
contractions on the placenta in the third
stage of labour and probably also by vaso-
constriction of the umbilical arteries and
their branches. When the umbilical cord
is clamped immediately after birth over
100 ccs of blood can usually be obtained
from the placental end of the cord.
(Grodberg et al. 1936). Hsselhorot and
Allmeling (quoted by De Marsh 19*H and
19‘2) found that the average amount of
blood in the placental vessels of 120
Infants was 10 cce. They recorded accurately
the Increasing weights of infante during the
Inflow of placental blood. They also showed
that siv of the placental blood flowed into
the Infant In the first minute after delivery,
79? reached the child In the first five

/ minutes



minutes, and Ols In the first ten minutes.
Goodall and his oolleagues obtained an
average of 125 cos of blood from the
placenta for use in a blood bank. Grodberg
salvaged, as much as 215 ccs of placental
blood from one case.

De Marsh et al. (JJALM.A. 194l
found that the infant receives an additional
amount of blood between the time the cord
stops pulsating (average 3 minutes after birth)
and the time the uterus contracts firmly with
separation of the placenta, this amount
varying approximately from 40 to 60 ccs. They
claim that only a few ccs of the blood can be
obtained from the umbilical cord after
separation of the placenta. Thus, it appears
that practically all the placental blood flows
into the infant if the clamping of the cord is
delayed until the placenta begins to descend
into the vagina.

The actual total volume of blood of
the human foetus, comnlete with Its cord and
placenta, has never been determined directly.

De Marsh et al. (194-2), using Evans blue dye,
/ calculated



calculated the blood volume of 39 newborn
Infants and found that they varied between
300 and 370 cos. Thus, If the volume of
the placental blood is taieen as about
104 ccs} this would represent from one-
third to one-quarter of the volume of
blood in the Infant. The loss of this
blood, De Marsh points out, would thus be
equivalent to submitting the Infant to a
rather severe haemorrhage and this may be
critical for premature Infants and infants
who have suffered a long and difficult
labour. He quotes Engel who, in the latter
part of the nineteenth century, reported
twice as great a mortality In premature
Infants whose cords were tied early as in
those whose cords were tied late. Deprivation
of the placental blood also results in a
relatively large loss of iron to the infant.
Blood volumes were calculated by
De Marsh et al. (1972) on two series of
newborn Infants. In the first series,

/ consisting



r:i.
consisting of IS coses, the umbilical corde
were draped immediately after birth. In
the second series, 17 cases, the cord was
only clamped After the placenta had
descended into the vagina. Blood volumes
were done on the first and third day. For
the group deprived of their placental blood
the average blood volume for the first day
was 3l* oca. and on the third day 23~ ocs.
For the second group, who had received
their placental blood, the figures were
364 cos for the first day and 30 ccs for
the third day. The plasma volume in both
groups was found to be remarkably constant,
averages varying only a few ccs from a
mean of 139 ccs. Average haemocrlt values
of 5% on the first day and 5l on the
third day were found in the first group and
6]$ on the first day and 6(k on the third
day in the second group, who had obtained
their placental blood.

Blood estimations done during the

first week of life on infants whose cords

/ were



were damped Immediately, revealed an
average erythrocyte count of 5,“50,&1)
cells per cubic millimeter and a haemo-
globin value of 19*59rams per 100 cos
blood. Estimations done on the second
group whose cords were clamped late gave
an average erythrocyte count of 6,2(1),(11)
cells per cubic millimeter and a haemoglobin
value of 22 grams per 100 ccs of blood.
(De Marsh et al. 1971). There is, there-
fore, a significant decrease in the
erythrocyte count and in the haemoglobin
content of the blood In those Infants whose
cords were clamped early.

One may assume that the average
amount of blood lost to the Infant by early
clamping of the cord is 101 ccs. Since the
average haemoglobin content of the cord is
16 grams per 100 ccs of blood (Wilson et al.
19"1) by immediate clamping of the cord the
Infant is deprived of %milligrams of iron.
As the Infant is dependent on the iron
present at birth for the normal formation

/ of



of haemoglobin later, the lose of this
amount of Iron can result In a lowering
of the haemoglobin content of the blood,
at six months of age, from 12 to ggrams
per 100 ccs.

Reviewing briefly a few points
that have already been mentioned, we know
that the infant is largely dependent on
the supply of iron present at birth for
growth and for the formation of haemoglobin
during the first six months of life. The
amount of iron obtained from the diet over
this period is minimal. The iron reserve
of the infant at birth is contained in the
circulating haemoglobin and, to a lesser
extent in the tissues, especially the liver.
The iron liberated during the physiological
destruction of blood is stored and becomes
available for re-utilization. At the end
of six months the total Iron content of the
infant is about the same as at birth, but
the haemoglobin content per 100 ccs of blood
is reduced to almost half the amount present

/ at ...



at birth. At this age the iron reserves
are practically depleted and further growth,
with its neoessary iron quota for every
cell, might occur at the expense of the
haemoglobin concentration of the blood,with
the development of a hypochromic anaemia.
The smaller the stores of Iron available
the earlier will the anaemia appear.

It is obvious that the metal is
at a premium throughout the first six
months of life and, should either the iron
stores in the liver b© low at birth, or
a large quantity of iron be lost due to
the placental blood not being received,
there must be a decided tendency for
anaemia to develop in early infancy. Should
the infant have a low iron storage in the
liver and also have its cord clamped
immediately after birth, then the predis-
position to anaemia must be very great and
this can be witnessed in the anaemia of
premature babies where these two factors

obtain



CONCLUSIONS



CONCLUSIONS.

When investigating the Infant liver for
Iron storage the whole organ should be

taken for analysis - not samples.

For accurate results the Iron due to the
blood in the liver must be taken into

account.

The iron storage in the foetal liver and
spleen Increases both absolutely and
relatively during the last third of

pregnancy.

The liver la a much larger storehouse

for iron than the spleen.

The iron stores at birth of the average
Bantu Infant, in this series, are

slightly lower than those of the average

European Infant reported in the literature.
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The iron stores in the liver and spleen
are increased absolutely and relatively

in the early neonatal period.

From the work of De Marsh# Windie and
other authors, early clamping of the
umbilical cord at birth robs the infant
of a considerable amount of blood and
thereby reduces the amount of iron

stored in the neonatal period.

It Is suggested that a low Iron store
at birth combined with early clamping
of the umbilical cord will predispose
most strongly to anaemia developing in

early Infancy.
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8UMHA RY.

A method of Investigating non-haemoglobin

Iron In livers and spleens is described.

49 livers and 22 spleens of Bantu infants
and foetuses were analysed for Iron and

the results obtained presented.

k review of the literature Is given.

A discussion on the Incidence of Iron in

normal adults, in pregnant women sna in

newborn Infants is presented.
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NUMBER 1.
MARY 3IHLABAKA (B.M.H. No. 1296) Pull terra
male. Birth weight gibs 6 oes. Forceps

delivery, stillbirth.

Weight of Crucible + liver * 317 drams.
Weight of Crucible & 175 Grams.
Therefore Weight of Liver « 132 Grams.
The liver was cut into slices about
2 rars thick, which were then washed In running
water for Ig 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 * 18 Grams.

/ A



A small chip of dried liver was taken for iron
estimation

Weight of watchgle.ss + sample » 3.2264 Grams.

Weight of watchglass » 3.0720 Grams.
Therefore weight of liver
sample * 0.1544 Gram.

This sample was digested and made up to 100 ccs
solution.
4- ccs solution taken for colorimetry,
G * 36 Therefore L = _444.
Prom graph this » 0.G134 ragm iron
w amount in 4 ccs solution.
Therefore 5

In 100 ccs solution amount iron a (.0134 X ) ragm

m 0.335 mgm lron

m amount 1In
0.1544 Gram
dried liver.

Therefore in Ig Grams dried liver

amount 1iron «  [=535 mgra

m 39 ragms iron
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 ...



NUMBER 7.
MaiBy Ngwenga (B.M.H. No. 1150) Foil term.
Female. Birth Weight 6 Ibs.| os. Aped ID days.

Died of bilateral broncho-pneumonia.

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
van yellowish grey In colour after this period
and all blood appeared to be washed out. Liver
was then put into an air oven for ?7 hours.
After this period the liver had been dried to
constant weight and was still a yellowish-grey,
Indicating the absence of haemoglobin.

Weight of crucible + dried livor » 226 drams
Weight of crucible « BIO Grams
Therefore weight of dried liver « 16 Grams

Two small pieces of dried liver were

taken for iron estimation.

/ A. Weight



At

Weight of vatchglsas + sample » 3.279” Grams.
Weight of vatohglasa % 3»°7Q0 Grams,
Therefore weight of sample * Q.2096 Oram.
Sample digested and made up to 100 ccs.

2 oss solution taken for oolorimetry.

G = 76" therefore L & 11&83

From graph this a ,0031 ragm Iron
« amount In 2 cos solution.

Therefore In 100 ccs solution amount iron »

(0031X100,, } .

* 0,155 iron
*= amount in 0,2096 Gram dried'liver

Therefore in 16 Grams dried liver amount iron *

(=155 X 5 Mgms.
( 2096 }

a 11.S3ragms  Iron

» actual iron (or non-haemoglobin
iron)In liver.

/ B. Weight *e--



Weight of wafcohglaea + sample - 3*2M. Grams
Weight of watohglass *  3*A7 Grams
Therefore weight of sample * 0.171 Gram

Sample digested and made up to 100 oca.

2 ces solution taken for colorimetry t

G = 79 therefore L * .0006

From graph this « 0.0026 mgms iron
a ©mount in 2 ccs solution.

Therefore in 100 ccs solution amount iron »

(.0026 x 100 ) nga
\ 1)

« 0.13 aga iron
©mount In 0171 Gram dried liver

Therefore In 16 Grams dried liver amount iron »

(13 x 16 )
<

ngms
TTFfI ) g

« 12.2 mgms lron
« Actual iron in liver (non-

haemoglobin iron).

Average between A and B * 12 mgae iron.

'S CSI'S N@zS mstszvz SSI'S A rss.

(For comment on difference in results between
A and B see text).
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NUMBER 3. Martha Masweu. (B.4.H. No. 1355).

Full term. Female. Stillbirth. Birth Weight 7 Ibs

Weight of Crucible o liver * 331 Grama
Weight of Crucible & 201 Grams
Therefore weight of liver » 130 Grams,

Liver was perfused free of haemoglobin. It
was placed in a vacuum oven overnight, but the
temperature did not rise above 37° O« A very
luxuriant fungus growth was found covering the
liver the following day, so the specimen was

discarded.

/  NUMBER 4 <<«



NUMBER 4. Selina (B.-M.H. No. 1393) Premature

(35-36 weeks) Birth weight 4 lbs 14 ozs

Weight of crucible + liver * 274.5 Grams
Weight of crucible = 1?5*5 drains
Therefore-weight OF liver * 99 Grams

The liver was perfused with normal saline

through umbilical vein and. portal vein till

it was free of haemoglobin. It was then

placed in air oven and dried to constant weight.

Weight of crucible 4 dried liver * 179*3 Grams
Weight of crucible 175*5 Grams
Therefore weight of dried liver » 3*~ Grams

A small piece was removed from right side of

dried liver (a ) and another from the left

side (B).

Weight of vatchglaes + sample
(right side)

Weight of vatchglé&ss

Therefore weight of sample

13*3544 Grams
1B.777 Grams
0.5774 Gram

*

/ This ex=*



This was digested and made up to 100 ccs
solution.
2 ocs solution taken for colorimetry i
/
0 = Kj therefore L » 0.37n7
From graph this » .0097 13gm iron

» amount in 2 ccs solution.

Therefore In 100 ccs solution amount Iron

® (.0097 x 100)

( 2 ) nsm
» 0.425 iron

= amount In 0.577~* Oram
dried livers

Therefore i1n 3»& Grams dried liver amount 1iron

* (."5 X - m& )
( 577H )

* 3*%26 mgm iron.

* non-haemoglobin iron in

liver.



Weight of watchglass + sample

(left side) * Grams
Weight of watchglass * 3*NT Grams
Therefore weight of sample * 0.274 Gram.

This was digested and made up to 100 cos solution.
2 ccs solution taken for colorimetry t
¢ =* b5 therefore L * ,2598&*
From graph this » -0069 mgm 1Iron
a amount in 2 ccs solution

Therefore In 100 ccs solution amount iron
m p 06?7 * Jaaj

» 0.345 mgm iron

* amount 0In 0.274 Gram
dried liver

Therefore in J,8 Grams dried liver amount Iron

- <.3>t5 J mgms
( S?4 >

a 4.g mgms iron.

« non-haemoglobin Ilron In liver.

Therefore average from A and B « 4—ngms Iron.

(for comment on differences In results between

A and B see text).

/  NUMBER 5



NUMBER 5. Magdellne (B.M.H. No. 1449)
Full term. Male. Birth weight B 1Ibs & ozs.

Stillbirth.

On opening abdomen and thorax a
very large diaphragmatic hernia was found
into the right pleural cavity. The hernia
consisted of the liver and the entire small
gut. The specimen was left Intact and was

presented to the Anatomy Department.
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NUMBER O Sara (B.M.H. No. 1353) Full term.

Female. Birth weight Blbs. Aged 6days.

Weight ofcrucible o liver ** 256 Grams

Weight of crucible * 1S6 Grams
Therefore weight of liver « 100 Grams.
Liver was perfused with normal saline till free
of haemoglobin. In this case it required only

ten litres to achieve thin. The liver was then

placed in an air oven and dried to constant

weight.
Weight of crucible + dried
liver » 195»2 Grams
Weight of crucible « 16b Grams
Therefore weight of dried
liver * 9.2 Grams,

Because of the relatively large differences in
results obtained when different pieces of liver
were taken for iron estimation (such as in
Numbers 2 and k preceding), it was decided to
crush this dried liver to s fine powder and mix
it thoroughly to ensure an even distribution of
iron.

Two samples were taken for iron estimation 1



A. Weight of vatohglass + sample * 5656 Grams
Weight of watohglass * 8*’\6 Grams
Therefore weight of sample * (0.3956 Gram.

Digested and made up to 100 oce solution.

2 cos solution taken for colorim etry i

G = 5k2 therefore L a 2557

From graph this a .QO69 mgm iron

« amount in 2005 solution.

Therefore in 100 cos solution amount iron

- } oue9 * 122 ) Llgn

> 0.35 i3 o

* amount in 0.395& Gram
liver powder.

Therefore in 9*2 Gram dried liver amount iron

*  (*B4N x 9.2 )
( :3957— )

« 6.02 mgms iron.



Weight of vatchglasa + sample * 14.1730 Grams
Weight of vatohglaas » 12.777 Grams
Therefore weight of sample * 1.401 Gram.

Sample digested and made up to 100 ccs solution.
1 cc solution taken for colorimetry.
G= 35 therefore L » .490
From graph this » .0120 ngm Iron
» amount in 1 cc solution.
Therefore in 100 ccs solution amount iron
« 1.2 mgra iron

« amount in 1.401 Gram dry
liver powder.

Therefore in $»2 Grams dried liver amount iron

- (|s X 2%2- >

1,401) nesa
m mgma iron.

Therefore average from (A) and (3) » 7*95

* non-haemoglobin iron in liver.



NUMBER 7. Marla Math®. (B.M.H. NO.15/s) pull
terra. Stillbirth. Male. Birth Weight ~ Ibs. 10 0.?s.

Weight of crucible & liver * Gratas
Weight of crucible * Grams
Therefore weight of liver * 14g Grams.

Liver was perfused with normal saline through

the umbilical and portal veins till free of
haemoglobin. It was then heated in an air

oven till It had reached constant weight.

Weight of crucible dried liver = 221.5 Grams
Weight of crucible * 213 Grams
Therefore weight of dry liver » s.5 Grama.

The dry liver was crushed to a fine powder and

mixed.

Two samples were taken for iron estimation.



Aj.

Weight of watohglass + sample « 3»777y Grama
Weight of watchglass » 3.0/ Grams
Therefore weight of sample * 0./07 Gram.

Sample was digested and made up to 100 cos
solution.
2 cos solution taken for colorimetry.
G» i+7 therefore L « »}28B
from graph this » .0Qgg ragta Iron
amount in 2 cos solution
Therefore in 100 cos solution amount iron

* (.00ss X loo
( 2

ss 0.U4 agm iron

% amount in Q.707 Gram
dried liver.

Therefore in S.5 Grams dried liver amount iron

36 ( . kk X &= s

07 ) “ee8
% 5.39 mgras iron.

s non-haemoglobin iron In
liver.



Weight of watchgl&ss + eaaple * % Grams
Weight of watchglass a ou Grams
Therefore weight of sample * 0.4354 Gram.

Sample was digested and made up to 100 cos solution.
2 ccs solution taken for colorim etry.

G & 62 therefore L a . 20/6
From graph this = 0055 mgm iron

= amount in 2 cce solution

Therefore in 100 ccs solution amount iron

~ (0055 x 100 )
(

ragm

s 0,275 ~$3 1r0On

& amount in O.A354 Gram
dried liver.

Therefore in g.5 Grama dried liver amount iron

nmgm
= 536 mgms iron.

» Non-haemoglobin iron.

Average between A and B * 5*3-5 mgms iron

n_on-ha(_araoglobln
iron in liver.
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NUMBER 3. Anna Mabjela (B.M.H, No. 181*7).Full

terra. Male. Birth weight 8 Ibs. Stillbirth.

Weight of crucible & liver 8 335 Grams
Weight of crucible * 1J5 Grams
Therefore t~eight of liver « loG Grams.

(1) A small section wa9 cut from the right lobe
of the liver

Weight of vatchglasa + liver

specimen » 13.825 Grams
Weight of watchglass = 12.777 Grams
Therefore weight of liver

specimen = 1.0HS Grams.

This small piece of fresh* unperfused liver was
then digested and made up to loo ccs solution.
2 ccs solution were taken for colorimetry,

o . therefore L * .39
From graph this = .QO% nmgm iron
a amount in 2 ccs solution.

Therefore in 100 cos solution amount iron

* (0093 X 100) rag*
« 0765 mgm iron

* amount in 1.04g> Gram
unperfused liver.

Therefore in IfeG Grams unperfueed liver amount Fe

(465 x 16 )
( 1.dgy
709 mgms lron.

Total Iron in unperfused liver.
/ @) ---



NUMgM~ g» - continued.

(2) Liver was then perfused with normal saline,
It requiring Bo litres of normal saline to
render It "blood-free.

Perfused liver, due to water absorption,had
increased In weight to 165 Grams.

(Corrected weight » 16D x 168~ 166 Grams)
( 158.9 )

A small section was removed from the right Hlobe
for iron estimation.
Weight of watohglass * section of
perfused liver * Grams

Weight of watchglass « . O-rams
Therefore weight of liver section * 1.173 drams.
This small section of perfused liver was digested
and made up to 100 cos solution.

10 ccs solution taken for colorim et%:

G * W tmé%fore L * .
From graph this » . Iron
* amount In 10 ccs solution.

Therefore in 100 ccs solution amount iron

a .095 mgm

» amount In 1173 Oram
perfused liver.

Therefore i1n 166 Grams perfused liver amount iron

mga
* 13.H ngn 1ron
« noHa~eSogio*sIn Iron In liver.



NUMBER © - continued.

(3) Perfused, liver was then dried to constant |,

weight in an air oven.
Weight of crucible + dried liver » 167.2 Urat,is
Weight of crucible » 175 Urama
Therefore weight of dried liver = 12.2 Grams
This was crushed to a fine powder and mixed.
Two samples were taken for iron estimation
A. Weight of watch-glass +sample * 3*3736 Grams
Weight of vatchglass =3 Grams
Therefore weight of sample > o Gram
Digested and made up to 100 cos solution

2 ccs solution taken for colorimetry i
G => 72’ therefore L = .1412.

From graph this * 0037 nogsa iron
» amount in 2 ccs solution.

Therefore In 1(D cos solution amount iron
(-0°37 *
2 0.165 mg®

« amount in 0.3036 Gram

dry liver.

Therefore in 12.2 Grams dried liver amount iron

E 5.165 *3§5'2r'§) A

w 7,104 rtgms iron.

/ B. ==



B. Weight of watchglass + sample * 3*606™ Grams
Weight of vatchglass * 6*° Grams
Therefore weight of sample * Oram.

Digested and made up to 100 ccs solution,

2 ocs solution taken for colorimetry,
0 » 582 therefore L » .2328
From graph this « ,(IBZ ragm iron
« amount in 2 ccs solution
Therefore in 100 ccs solution amount iron

* ( .0062 x 100) nmgm
(

a 031 ragm iron
tr amount in 0.53 Gram
dry liver.
Therefore in 12.2 Grams dried liver amount iron

s (.31 x 122 )
-53%r~)

* 7.03 mgrfa iron.
Therefore average from (A) and (S) * 7.077 mgma-ES

ragros

non-haemoglobin iron In liver.

(The fact that the results of (2) and (3) do not
correspond tends to indicate an uneven distribut-
ion of iron in the liver, The very large difference
between the results of (1) and {}) can hardly be
accounted for by haemoglobin iron alone, so this
rather indicates that iron is being lost,probably,
with the perfusion.)

/ NUMBER 9 eee



NUMBER 9. Edith Tshabalala. (B.M«H* N0.1264)

Stillbirth* Pull term. Female. Birth height

7 Ibs. 9 ozs.
Weight Ofcrucible + liver =Hit),5 Grams
Weight ofcrucible =219 Grams
Therefore weight Of liver « 191.5 Grams.

Liver perfused with normal saline, it requiring
40 litres to render the organ blood free. The
perfused liver then weighed 135 Grams.

(1) Two pieces were taken from the perfused liver
for iron estimation, one piece from the right lobe
and the other from the left lobe.

Al SPECIMEN TAKEN PROM RIGHT bJBg.

Weight of watchglaes + liver

specimen = 15*2234 Grams
Weight ofwatohglass » 12.777G Grams
Therefore weight of liver

specimen » 2.4464 Grams

This was digested and made up to 100 ccs
solution.
2.5 ccs solution taken for colorim etry.
c» 49 therefore L * .30
From graph this » ,0023 mgra iron
% amount in 2.5 00 solution

Therefore in 100 ccs solution amount iron

* (0023 xi2)

= 0.332 mgm iron

* amount in 2.4464 Grams
perfused liver

/ Therefore



Therefore In 135 Grams perfused liver, amount

iron « (.332 «x 135) mgras iron
2.4ToU }

= 1”73 mgms iron

3 non-haemoglobin iron In liver.

B. SPECIMEN TAKEN FROM LEFT LOBS.

Weight of watehglaes liver specimen * 4.67 Grs.
Weight of watchglass * 3»°7 Grs.
Therefore weight of liver specimen a 1.6 Gram.

This was digested and made up to 100 ccs solution.
2.5 ccs solution taken for colorim etry:
G & 4S therefore L * .317
From graph this « .0085 iron
* amount in 2.5 cos solution
therefore in 100 cos solution amount Iron

« ( .0065 x 100) agm
2T5) '

(
= 0.34 ngra iron

3 amount in1.6 Gram perfused
liver.

Therefore in 135 Grams, perfused liver amount iron

E .?I>4 nmgms

B7E 3
26.75 mgms iron

non-haemorlobln iron in liver.



(2) The remainder of the liver mass dried

to constant weight in air oven.

Weight of crucible & dried liver » 2J0 Grams
Weight of crucible * 219 Grams
Therefore weight of dried liver * 11 Grams

Corrected weight of liver = 11 x 135 Grams
130.9536

@ 11.33 Grams

This was crushed to a fine powder and mixed.
Two samples were taken for iron estimation s»

(0)
Weight of watchglass + sample ® 13 33 Grams

Weight of watchglass Grams
Therefore weight of sample Gram.
This was digested and made up to 100 cos.
1 cc solution taken for colorimetry
G « «kj? therefore L = .359

From graph this » ,(1396 ragm iron

» amount in 1 cc solution.
Therefore in 100 ccs solution amount iron

a 0.96 agm iron

* amount In 0566 Gram
dry liver.

/ Therefore



Therefore in 11*33 Grans dried liver amount Fe

= ( **6 x 11.33 )
(

a 19.»~ mgma Iron

sigma

® non haetaoglobln Iron In liver.

£ i

Weight of waterless + sample = 3»575 Grams
Weight of watchglass = 3<§f Grams
Therefore weight of sample * 6.515 Gram.

Sample digested and made up to 100 cos.

1 cc solution taken for oolorlraetry.
G a 47 therefore L « ,}28
From graph this * _00S3 mgm iron
* amount in 1 co solution.
Therefore in 100 ccs solution amount iron
« .S3 mgm Iron

* amount In 0.515 Gram
dry liver.

Therefore in 11.33 Grama dried liver amount*iron

* (™ X 11~ )
< 515 >

® 19.3 mgma Iron
® non-haemoglobin iron in liver.

Average between (C) and (D) * 19.25 mgms Iron.

« non-haemoglobin
Iron In ilver.

/ (The



(The difference in the results obtained
from (A) and (B) in (1) above indicate
again an uneven distribution of iron in
the liver. As with liver No. there
appears to be a greater quantity of iron in
the portion taken from the left lobe of the
liver as compared to that from the right

lobe of the liver. )



MUMPER 10, Agnes Zv&ne. (B.M.H. No. 1S99)

Full term. Male. Stillbirth. Birth Weight & Ibs.

Volume of liver =120 ccs
Weight of crucible +liver = 32& Orams
Weight of crucible :*igég Grs.
Therefore weight ofliver « J Grs,

U) A email piece was removed from the right

lobe of the unperfused liver i
Weight of wstohglass + liver section « 14. nga.
Weight of watchglass _ » 12.2 Grs.
Therefore weight of liver section » . Grs.
This section van digested and made up to 100 ccs
solution. 2 ccs solution taken for colorimetry.

G = 42* therefore L ** *377
From graph this » .0099 agm iron

« amount in 2 ccs solution.

Therefore in 100 ccs solution amount iron

- [ 99 * 182> nen

* 0.4-95 ragm iron

amount in |.329 oOram unperfused
liver.

*

Therefore in 136.5 Grams unperfused liver amount Fe

Mgms
» 51 agme iron

= Total Iron in liver.



HUMBER 10 - continued.
(2) Liver was perfused with normal saline till
it was free of haemoglobin. It then weighed

£$75 Grams. Corrected weight * (27*5 x 13&5 )

i 135.171 !

« gg Grams.
A small section (A) was removed from the right
lobe of the perfused liver, and another section

(B) from the left lobe

1AL

Weight of watohglass + specimen » 13.7&9 Grams
Weight of watehglass * 12.777 Grams
Therefore weight of specimen a 992 Gram

Digested and made' up to 100 ccs solution.
5 ocs solution taken for colorimetry.
G a 72» therefore L * .1382
From graph this * .0036 mgm Iron
* amount in 5 ccs solution

Therefore in 100 ccs solution amount iron
»  <.°0# * wo) nga

* 072 mgra iron

* amount in .992 Gram
perfused liver.

/ Therefore



Therefore In gg Grains perfused liver amount

iron - 072 x £3 )
(7 .gosi “IB

* jLdl mgms iron
* non-haemoglobin Iron in liver.

(13)

Weight of watchglass + specimen » X9 Grams
Weight of watchglass = 5«Q7 Grams
Therefore weight of specimen » Q.S2 Gram

Digested and made up to 100 ccs solution.

5 ccs solution taken for colorim etry.
G - [ therefore L = .1279

From graph this » .QO33 mgm iron

% amount in 50cs solution.

Therefore in 1(1) ccs solution amount iron

* (0033 x 100 ) mgm

5 )

( :
~ 066 agio iron

< amount in G.$2 Gram of
perfused liver.

Therefore in SS Grams perfused liver amount

of iron * | 066 «x gg ) Mgras
( 7%2)

* 7.00 ngaa iron

a non-haemoglobin iron in
liver.



(3) Liver was then dried to constant weight in
air oven.

Weight of crucible + dried liver » 209.5 Grams
Weight of crucible * 201.5 Grams
Therefore weight cf dried liver = & Grams

Corrected weight * (8 x BS ’ S D
( * mgSTI&S] G B §*15 (T *

The dried liver was crushed to a fine powder and

mixed . 2 samples were taken for iron estimation.
Weight of watchglasa + sample * 13*157 Grams
Weight of watchglass » 12.77° Grams
Therefore weight of sample el 0.j&J Granm

Sample digested arid made up to 100 ccs .

2 ccs solution taken for colorimetry.

G a 5~ therefore L * _.2676~*

From graph this ** _00715 mgm iron * amount 1in
2 ccs solution

Therefore i1n 100 ccs aoTution amount 1dron

* ¢ .00715 x 100) mgm
( )
- °©-3575 agm iron

* amount in 0.3"7 Gram dry liver.

Therefore in $.15 Gram dry liver amount iron

* ( -3575 x g.IS ragmsiron
( *357 )

“ 7.52 tagms iron

* non-haemoglobin i1ron in liver



1?70

m

Weight of watchglass + sample ** 3*33” Orams
Weight of watchglass * J,03Q Grams
Therefore weight of sample = Q.2b” Gram

Sample digested and made up to 100 ccs

2 ccs solution taken for colorim etry
;%

G a 6y therefore L * 12121
From graph this » ,004S raga iron
> amount in 2 ccs solution

Therefore in 100 ccs solution amount iron

= ( ,004E x 100) noa
( ~ )

« mgm iron

» amount In 0.200 Gram dry
liver.

Therefore in g.15 Grama dried liver amount iron
” ( * ij j @ KIB
= 7.H- mgms lIron.

» non-haemoglobin iron in
liver.

Therefore average between (C) and (D) ¢ ~ ragms
___iron.

/ (The 0



SIMBIIR. 10 - continued*
A

(The difference iIn results between (A) end
(B) in (2) above indicate again an uneven
distribhtion of iron i1n the liver, with again,
a slight preponderance in the left lobe. The
very great difference between the results of
(1) and @) can hardly be accounted for by
haemoglobin i1ron alone, and It tends to
Indicate that iron must be lost, probably

during perfusion.)

/ SUVBUR 11 eee



NUMBER 11. Kate Kubeka (B.M.H. N0.3036) Full
term. Male. Birth weight pounds, stillbirth.
(1). Two email pieces were removed from the

unperfueed liver, the one (A) from the
right lobe, the other (B) from the

left lobe.
m
Weight of watohglassspecimen * 13.566 Groms
Weight of watchglaso a 13.777 Grams
Therefore weight of liver
specimen from right lobe a 7&9 Gram

This was digested and made up to 100 ccs solution.

2 ccs solution taken for colorimetry i
3
G « A therefore L a .3616

From graph this = .007 agm iron
a amount in 2 ccs solution

Therefore in 100 ccs solution amount iron

a 5.007 xT *190) nya
a 0.35 agm iron

a amount in .779 Gram liver
Therefore in 155*5 Grams unperfueed liver amount

of iron * <. 35 «x I2j.| ) nmogms

a 6;9 mga iron

a Total iron in liver.



(B).
Weight of watohglase « specimen & 4.04-6 Grams

Weight of watchgl&ss *  3*7  Grams
Therefore weight of specimen
from left lobe » 0.976 cram

This was digested and made up to 100 ccs solution
2 ccs solution taken for colorimetry i
o S 44* therefore L * .34
From graph this * 0095 ngm iron
= amount in 2 ccs solution

Therefore in 100 ccs solution amount iron

:(.0095x1(D)
( 2 )

« 0.475 wgn* iron
** amount in 0.976 Gram liver

Therefore in 155*5 Grams unperfused liver amount

of iron * (475 X 1555) mgM
976 )

» 75*%6 mgms iron

d Total iron in liver.

/ (2) « ft



(2) The liver was perfused with normal saline
till free of haemoglobin. This required
40 litres of normal saline. Weight of
perfused liver » 123*5 Grams. Two small
sections were removed from the perfused
liver, one section (C) from the right lobe,
and the other (D) from the left lobe.

Corrected weight of perfused liver * (123.5 x 155.5)

( T53TT)

» 124.9 Grams.

(03

Weight of watchglass + specimen & 13.509 Grams
Weight of watchglass » 12.777 Grams
Therefore weight of liver

specimen from right lobe * Q.732 Gram
Specimen digested and made up to 10Q cos solution
10 cce solution token for colorimetry
5 » 66 therefore L * .1205

From graph this « .00%¥1-7 mgm iron
« amount In 10 ccs solution
Therefore in 100 ocs solution amount iron

3 .047 mgm

» amount in 0.732 Gram
perfused liver.

Therefore in 124.9 Grams perfused liver amount

of iron » ( .047 x 124.9) mgms
( 7fj2 )

>(.

8 mzw8 iron

« non-haemoglobin iron in liver



HU

Weight of watchglass + specimen »  5*\79 Grams
Weight of watchglass » }.07 Grams
Therefore weight of liver

specimen from left lobe * 0.4-39 Grams

Specimen digested and made up to 100 cos solution.
10 ccs solution taken for colorim etry
G « ([ therefore L « .1135
from graph this * .003 ragra iron
* amount in 10ccs solution
Therefore In 100 ccs solution amount iron
» .03 ragm

a amount in .409 Gram
perfused liver.

Therefore In 124.9 Grams perfused liver the amount

of iron * 00 x 12409 )
( 409 > H»©*

* AALG6JHgms_1ron

* non-haemoglobin iron in liver.

i1l The perfused liver was now dried to constant

weight in an air oven.

Weight of crucible + dried liver « 201 Grams

Weight of crucitfe « 1S6 Grams

Therefore weight of .d|. ied liver » 15 Grams

Corrected weight » ( x 1249 ) & 15-IGrams
< 123. 759)

This dried liver was crushed to a fine powder and

mixed. Two samples were taken for iron estimation



176.

U)

Weight of watohglaas ¢ sample * 13«571 Oraras
Weight of vatchglass « 12,770 Grams
Therefore weight of sample = 0.771 Grams

Sample digested and made up to 1CK) ccs
1 co solution taken for oolorimetry:
O & 6/ therefore L * .1/39
From graph this * .00”6 ngm iron
* amount In 1 co solution
Therefore in 100 cos solution amount iron

* <6 mga

amount in *771 Gram dry liver

Therefore in 15.1 Grams dried liver amount iron

= \'M x 77~ 1 mgmfl
» 9.01 mgma iron

a non-haemoglobin iron
in liver.



NUMBER 11 - continued.

In

Weight of wetohgless & sample » 3»}17~ Grams
Weight of watchglass = 3y°7  Grams
Therefore weight of sample - 0.377~ Gram

Sample digested and made up to 100 cc®.
2 cos solution taken for colorimetry
0 » D therefore L « .1612
From graph this * .00”2 mgm iron
¢ amount in 2 ccs solution
Therefore in 100 ccs solution amount iron

« (.(U\Zx Ioi))rrgm
( )

« .21 mgn iron

« amount In 0.32"7" Gram
dry liver

Therefore in 15.1 Grams dried liver amount iron

o)}

S T

» 9.I2mgas iron

l

non-haemoglobin iron in
liver,

(The difference In results between (A) and (B) in
(1), and between (G) and (D) in (2), again indic-
ate an uneven distribution of iron in the liver.
The left lobe again contains more iron than the
righi lobe. AThe large difference in the results
of (1) and (3} can hardly be accounted for by
haemoglobin iron alone, and thus indicates that
come iron must be lost, probably during perfusion.)

/ NUMBER 12 ..



NUMBER 12. Cecilia (B.M.H. No. 3013) Pull
term. Birth Weight 6 Ibs. Agei 1 day. Died

of congenital heart disease.

Volume of liver * ces
Weight of crucible +liver * rams
Weight of crucible * % Crams
Therefore weight of liver » .J Grams

ILL Two email pieces were removed from the
unperfused liver, the one piece (A) from the

right lobe, the other piece (R) from the left

lobe.
(A).
Weight of w&tchglassespecimen = | 3HO Grams
Weight of watchglass « 12.777 Grams
Therefore weight of specimen

from right lobs of liver * 0.624 Gram

Specimen digested and made up to 100 ccs
2 ccs solution talcen for colorimetry

G » 75 therefore L * .1249

Prom graph this « 0033 ragm iron
* amount in 2ccs solution

Therefore in 1(I) ccs solution amount iron
& <*0033 * loo )

* 0.16b ragm iron

« amount in 0.624 gram liver
Therefore in 109*5 Grams liver amount iron
* J-165 X

* 29 mgaa Iron a Total iron in whole liver.
/ (b)



Bi

Weight of vatohglass + specimen « %& Orams
Weight of vatchglass = O. G-rams
Therefore weight of specimen

from left lobe of liver * Q.H9 G-ram.

Specimen digested and made up to 100 ccs.

2 ccs solution taken for colorimetry ;

o = 74 therefore L * .1308

From graph this * .003u mgra iron

* amount in 2 ccs solution

Therefore in 100 ccs solution amount iron

« (0034 x 100) ngm

( 2)
= 17 mgm iron

» amount in O/\gl Oram liver.

Therefore in 109.5 Grame liver amount iron

E A7 x }8991.55 oS

IZ ti. mans iron

Total iron in whole liver.

Liver was perfused with normal saline till
it was free of haemoglobin.

Weight of perfused liver « 92.5 Orams
Corrected weight * (92.5 x 1095 ?

@3 108.3£5 ~)
*) - Prams

/[ Two ....



Two smell pieces were taken from the perfused
liver, the one piece (G) from the right lobe,
and the other (D) from the left lobe.
(C).
Weight of watohglasa & specimen * 13.173 Grams
Weight of vatchgless = 12.777 Grams
Therefore weight of specimen
from right lobe of perfused
liver * 0.666 Gram
Digested and made up to 100 ccs solution.
10 ccs solution taken for colorim etry
G * ) therefore L = 2276
From graph this » 009 nmgm lron
* amount In 10 ccs solution.

Therefore in 1(I) oca solution amount Iron

« ( .0059 «x 91(_n))
=~ 059 ragm iron

* amount in .666 Gram
perfused liver

Therefore in 93*" Grams perfused liver amount

iron ( .059 x 934) mya

* $,27 mgma iron

& non-haemoglobln iron in
liver.



M
Weight of vatehglass + specimen » 1 Grams
Weight of watchglaes * Grams
Therefore weight of specimen from

left lobe of perfused liver a 0.51 cram
Digested and made up to 100 ccs solution.
10 ccs solution taken for colorimetry j
G « 5& therefore L * .2300
From graph this a .0063 nmgm iron
a amount in 10 cos solution
Therefore in 100 ccs solution amount iron

« %3 nmm

= amount in .511 Gram
perfused liver

Therefore in 93*" Grams perfused liver amount of

iron

» 11.5 rogms iron

* non-haemoglobin iron in liver

in Perfused liver was now dried to constant
weight in an air oven.
Weight of dried liver = 10 Grams

Corrected weight

« 10.1 Grams.
/ The



The dried liver was crushed to a fine powder and

mixed. Two samples were taken for iron estimation.

t 12»

Weight of watohglsss + sample » 13*551 Grams
Weight of watchglass a 12.77 Grams
Therefore weight of sample * 0.7&3L Gram

Digested and made up to 100 ccs solution.
2 ccs solution taken for colorimetry
G « 297 therefore L ® .D27
From graph this = .014 ragm iron
* amount in 2 ccs solution
Therefore in 100 ccs solution amount iron

( 014 x 100 )
( 2 )

=~ 0.7 mgm iron

= amount in 0.7S1 Gram
dry liver

Therefore in 10.1 Grams dried liver amount iron
10.1 [pTM
( -7 7731) “S*
9.05 nya iron

non-haemoglobln iron In
liver.

/ (F)



il
Weight of vatchglaes «» sample 3*421 Orams
Weight of watchglass 3. Grams
Therefore weight of sample 0. Oram
Digested and made up to 100 cos solution
4 ccs solution taken for colorimetry

a * A therefore L * .469
From graph this * .0125 ngm iron

» amount in 4 acs solution

Therefore in 100 ccs solution amount iron

» ( .0125 X 10U )

% 0.3125 ©i&® 1ron

» amount in 0,351 Oram
dried liver.

Therefore in 10,1 Grams dried liver amount iron

(0125 * JW L p,
< 051 )

* S5.99 mgms iron

« non»haemoglobin iron in
liver.



(The difference in results between (A) end
(B) in (1) again indicate an uneven distrib-
ution of iron, with a preponderance of iron
in the left lobe of the liver. There is a
difference of 3l$ between the results of

(A) and (B) and this shows the degree of
error one may have if the total Iron of the
liver is estimated from just a small section
taken from the mass of the liver.

In  (2) there is again a large difference
between the results of (C) and (D) with the
ueu&l preponderance of iron in the left lobe

of the liver.)

/ NUMBER 13 --.-



NUMBER 13 -» Margaret (B.M.H. No. 205v . Full

terra. Female. Stillbirth. Birth Weight 6 Ibs.2 o2.e.

Volume of liver = 96 cos
Weight of crucible + liver « 222 Grams
Weight of crucible - 175.5 Grams
Therefore weight of liver a 10b.5 Grams

in* Two smell pieces were taken from the liver,
one piece (a) from the right lobe, and the other
(B) from the left lobe.

£ |-

Weight of watchglass + specimen * IH.9 Grams
V/eight of watchglass = 12.777 Grams
Therefore weight of specimen » 2.123 Grams

Specimen digested and made up to I0Occs.
1 cc solution taken for colorimetry:

G = 41* therefore L * .3e5

From graph this * 0.0103 mgm iron
= amount in 1 cc solution.

Therefore in 100 ccs solution amount iron
** 1.03 mgm

* amount in 2.123 Gram liver

Therefore in 106.5 Grams liver amount iron

( 1.03 x 106.5)
| sasf) nRs

= b] mgme iron

O Total iron in whole liver.

/ (B)



m

Weight of watchglass + specimen » 4.34  Grams
Weight of watchglass = 3»°7  Grams
Therefore weight of specimen *1.27  Gram

Specimen digested and made up to 100 cos.
1 cc solution taken for colorimetry s
G * 46 therefore L * <337
Prom graph this « 009 ngm iron
* amount in 1 co solution

Therefore in 100 ccs solution amount iron * 0.9 agm

* amount in 1.27 Gram liver.

Therefore.in 1065 Grams liver amount iron

* (.9 X 106.6 ) ....-

( MTreEr ) ae*s
* FRLS-aniUsaa

& Total iron in whole liver.

laL. Liver was perfused with normal saline till
it was free of haemoglobin. It then

weighed 109 Grams.

Corrected weight # ( 109 x 106, )
( 103107 )

* 112.2 Grams.
Two small sections were taken from the perfused liver,
one (C) from the right lobe* and the other (D) from

the left lobe.
/  (0) =---



1H2.

121
Weight of watchglass + specimen * 1*1.108 Grams
Weight of watohglass » 12.777 Grams
Therefore weight of specimen from

right lobe » 1.331 Gram

Specimen was digested and made up to 100 cce
solution. 10 cce solution taken for colorimetry ;
G * 2  therefore L » 0
Prom graph this * 0.013 mg® Iron
w amount in 10 ccs solution
Therefore In 100 cos solution amount iron
a .13 mgm

* amount in 1.331 Gram
perfused liver.

Therefore In 112.2 Grams perfused liver the

amount iron * ( A3« 112,2 } ngaB
( 1.331 )

* 10.95 mgras Iron

« non-haemoglobln iron in
13257



U L

Weight of watchglass & specimen * 4.27 Sraias

Weight of watchglass »  3»°t Grams
Therefore weight of specimen
from le ft lobe * 1.2 Gram.

Specimen was digested and made up to 100 ccs

solution. 10 ccs solution taken for colorimetry:

0 * 253 therefore L « 3\9
Frora graph this * 0.0157 ®m iron
» amount in 10 ccs solution

Therefore in 100 ccs solution amount iron

« 157 ~G®

» amount in 1.2 Oram
perfused liver.

Therefore in 112.2 Grams perfused liver the

amount iron - < .157 * 112.2
( 1.2 ) m
» IM1-nigms_lron

13

non-haemoglobin iron in liver.

C?) Perfused liver was now dried to constant
weight in air oven.
Dried liver weighed 7«5 Grams.

Corrected weight » ( 7*5 * 112.2. ) Gr
( 109.6t>9 )

* 7.6*5 Grama

/ The



The dried liver was now crushed to a fine powder
and mixed. Two samples were taken for Iron

estimation

1I9..

Weight of watchgls.es + sample * 13.375 Orams
Weight of watchglass « 12.777 Orams
Therefore weight of sample * 0.59% Oram

Digested and made up to 100 qos solution.
1 cc solution taken for colorimetry
0 » therefore L « .323
From graph this » .00265 mga Iron
« amount in 1 cc solution
Therefore in 100 ccs amount iron

* 2065 ragra iron

* amount in .59$% Oram
dry liver

Therefore in 7«&$ Oraras dried liver ©mount of
ragras

* 11.1 mgms iron

* non-haemoglobin Iron
in liver.



in

Weight of watchglass + sample * 3»3°9 Grams
Weight of watchglacs » 3»°7  Grams
Therefore weight of sample * 0.259 Oram
Digested end made up to 100 cce solution.

2 cos solution taken for colorimetry i
i
0O* 53 therefore L » .273&>»

From graph this » .0073 nyga iron
* amount in 2 ccs solution

Therefore in 100 ccs solution amount iron

* 0.365 nga
» amount in 0.259 Oram
dry liver
Therefore in Grams dried liver the amount

of iron * | 365  «x 766 j* mcas

* 10»S2 mgms iron

non-haemoglobin iron
in liver.

/ (The



NUMBER 13 - continued.

(The difference in results between (A) and
(B) In (1) again Indicates the uneven
distribution of iron In the liver, the left
lobe having a higher concentration of iron
than the right lobe. There is a difference
of between results of (A) and (B)
and this serves to Indicate the degree of
error that may be obtained if the total iron
of the liver is estimated from Just a small
section of the liver.

In  (2) there is again a large difference
in the results between (C) and (D) indicating
the uneven distribution of iron, with the

preponderance again being in the left lobe).

/ TECHNIQUE



TECHNIQUE USED FOR HAEMOGLOBIN
ESTIMATION.

Alkaline Haematln method i

5 <cos of varying known strengths of Haemoglobin
solutions taken and to these 5 ocs °f N/ NaOH.
were added. Boiled in a water bath for

5 minutes ; cooled and put into Evelyn Tubes.
Filter 5% was used, and distilled water used

for 100# transmission.

A specimen of blood was taken from a normal
healthy adult Non-European male subject. The
haemoglobin of this specimen was accurately
estimated using a standard solution of Haemin,
the iron content of which was known.

(Dr. Bloomberg, Senior Lecturer in Physiology,
kindly checked this estimation). The specimen
was found to contain 13*62 Grams Haemoglobin

per 100 cos blood.



J Standard Haemin was * ~iL. dilation Hb.

Hb. solution was diluted to ~lir . 5cos of

latter was treated as above. On the Evelyn

Colorimeter, using a filter and Sletilled
water as 1005 ;
Standard Reads 0 « 392

Therefore L « 0.403 ( - 10 Grs. Hb.)

Unknown reads @a * 2&

L = 0.549 ( a 13.62 Ors.Hb

5 cos of this specimen of blood was diluted to
100 ocs with distilled water (Flask 1).

10 cos of Flask 1 diluted to 100 OO (Flask 2)
20 cos of Flask 1 diluted to 100 cos (Flask 3)

5 cos of blood contained Ij’\b2 ” 0.651 Gr.Hb.

=(Amt.Hb. in
Flask 1, )
Therefore in Flask 2 there is 6S1 , Gg,l mgms Hb./

CCS.

And in Flask 3 there is 6S.1 x 2 « 136.2 rngTﬁ)Hb./
ccs.



In Teat-Tube__ 1 »
1 cc of Flank 2 * Hoc HoO ¢ 5 cos NaOH
0.661 ntm lib)

In fast-Tube 2 =

2 oc8 of Flask 2 ¢ 3 ccC ITEO + 5ccs Is NaOH
G 1.362 mga Hb.)

In Test-Tube 3 =

3 ccs of Flask 2 + 2 cc K20 + Dces | NaOH

(s 2.043 agra Hb)
In Test-Tube 4 »

4 ccs of Flask 2 1 oc Hoo «w D ccs < NaOH
(a 2.724 nega Hb)

In Test-Tube 5 »
M
5 cos of Flask 2 + 5 cos ~ NaOH (2 3.405 ragm Hb)
In Test-Tube 6 *
3 cos of Flack 3 & 2 ccs H20 n co | NaOH
(I 4.056 aga Hb)
In Test-Tube 8 »

ccs of Flask k ¢« 1 co H20 + 5cos !3 NaOH
(s 5.445 mgra Hb)

In Test-Tube 10 =
5 ccs of Flask 3 + 5 ccs | NaOH (s 6,51 agn Kb)



i
Test Tube 1 reads G * ss therefore L « 0-0543
(a 0,631 nmga Hb)

Test Tube 2 reads G . , 3 therefore L * 1093
(a .362 ragm Hb)
Test Tube 3 reads G H therefore L = .1627

U 203 mga Hb)

Test Tube 4 reads G * 6 therefore L * .2147
@] 2.724 ngm Hb)

Test Tube Dreads G . 53* therefore L * .2736
(a 3.405 ngm Hb)

Test Tube 6reads G * by2 therefore L * .3230
(a 4.0g6 nigra HDb)

Test Tube 3 reads G * 362 therefore L = .433
(a 5*4*13 ngm HDb)

Test Tube 10 reads G * 23* therefore L * .549
(a 6.31 ngm Hb}

The above L values (1 * 2 - Log G) were then used

to plot a graph, for subsequent use in estimating

unknown solutions of Haemoglobin.

/ LIVER No. |4 -ee



LIVER No. 14, Moses Seagwe (No. 2193) (6 days
old) B.M.H. Full term male Infant. Mother was
an eclamptic. Crown-Heel length 20rt. Birth
Weight 5 Ibs 10 ozs.

Volume of liver » 100 CCS
Weight of crucible + liver * 2SS.5 Grams
Weight of crucible ® 175*5 Grams
Therefore weight of liver * 11j Grams

(i) A small section of liver (2.11S Grams) was
removed from the anterior edge of the organ in
the midline* for haemoglobin estimation.
(11) First 2,000 ccs of perfusate being collected
for haemoglobin estimation.
(ill) A small section was cut from the Right lobe
of the liver (1573 drains)
(iv) A small section was cut from the Left lobe
of the liver (Q.973 Gram),

The weight of the perfused liver * s1.5 Grs.

LLL

The 2.11S Grams liver was out up into very fine
pieces and then diluted with distilled water to
100 ccs. This was allowed to stand overnight,
after thorough shaking, In the refrigerator.

5 ccs of this solution was taken and treated as
/ described



LIVER No.IH - continued.
described previously; ('Technique for

Haemoglobin Estimation”} the haemoglobin
being converted into aliesline haernetin.
Hut into Evelyn Colorimeter
m & 67 therefore L * .1739
From graph this * 2.2 mgm Hb
amount Hb In 5 cos soln.
Therefore in 100 ccs solution amount Hb

= 2.2 X 100= 4b mgms Hb.

5
& Omount iIn 2.11S Crams
liver.

Therefore i1In 113 Crams liver amount Hb

* 2,347.5 mgms Hb.
* 2.34g Crams Haemoglobin
Now since Haemoglobin contains 0.335% iron, the

amount of iron present iIn 2*347.5 raga Hb.

® J.&6 mMgra Iron



LIVER No.14 - continued 19s.

Q)

5 ccs of the first 2000 ccs perfusate taken

for Haemoglobin estimation. Treated to

convert Hb to alkaline haematin.

Placed in Evelyn Photo-electric Colorimeter {
0O * 367? therefore L * .Vjg

55 mgm haemoglobin

Prom graph this
= amount in 5ccs solution

Therefore in 2000 ccs perfusate amount

haemoglobin « 5,5 X 2000

« 2,200 ngm Hb
As haemoglobin contains 0.335# iron, the amount

of iron in 2,200 mga Hb « 2,200 x 335

100

« 7*37 nigm Iron.



LIVER No. 14- - continued.

11Ul

The portion of right lobe (1.573 Grama) of
fresh unperfused liver was digested and
made up to 100 cos Solution.
2 cc of this solution taken for colorim etry.
o « 3*T therefore L * .462
From graph this * 0.012b raga iron
« amou t in 2 cca solution

therefore amount iron in 100 ccs solution

= 01235 x oo

2

** 0.6175 ragn Iron

* —amount iron in 1.573 Grama
liver.

Therefore amount iron in 113 Grams liver

* 0.6175 ng.FS

« 4-456 mgm iron

* Totsl iron In 1llver.



(1v)
The portion of left lobe (0.973 Oram) of
fresh unperfused liver was digested and

made up to 100 cos solution.

2 ocs taken for oolorim etry.

0 « ’\62 therefore L * 332
From graph this * 0.009 ragm iron
» amount in 20es solution.

Therefore in 100 ecs solution amount iron

oosx 100

a .45 ngm iron

* amount iron in 0.973 Oram
liver.

Therefore in Ilk drams liver amount iron

.~ N5 x

a 52.05 mga iron

a Total iron in liver.



11

A small piece of right lobe removed from the
Perfused Liver. (0.3026 Gram). This was
digested and made up to 100 ocs solution.
4 ccs of this solution were taken for
colorimetry.

Q < ©62* therefore L *:.2059*
From graph this * 0055 ®m Iron

» amount iron in 4 ccs soln.

Therefore in 100 ccs solution amount iron

* (I)SS X 1(D

~TP

a 0.1375 ragm

a amount iron in 0.3026 Gram
perfused liver.

Corrected weight for perfused liver

a 33.4 Grams
Therefore amount iron in 33,4 Grains perfused liver

S3.4 X

15116  ragme



LTVFR Mo. 14 :z continued.
vli1?
A small piece of the left lobe was removed
from the perfused liver (0,9024). This was
digested and made up to 100 ccs solution.
4 ccs of this solution were taken for
Colorimetry t
O» 55 therefore L « .25i£*
From graph this * 006/ mgm iron
% amount in 4 ccs solution

Therefore in 1(D ccs solution amount iron

00675 x T1(})

* 16375 ngm

* amount iron in 0.9024 Oram
liver.

Therefore in 33.4 Crams perfused liver amount

iron » I&75 X %4
P 16&53 mgms.



(vI1i)
<Tre perfused liver was now dried to constant
weight (1? Grams), The dried liver was then
crushed to * fine powder and this was
thoroughly mixed by rolling on paper.
weight of watohglass o PPl Z0R gre
Therefore weight of sample « O."‘OpS Gr.'
This was digested arid made up to 100 ccs
solution. 2 ccs were taken for colorimetry s

O w 4 therefore L » .3V
From graph this « 0.0IO5|ngairon

a amount iron in 2cos soln.

Therefore in 100 cce solution amount iron

* 0105 x 100

» 0.525 ng®

* amount iron in O.LOpS Gram
dried liver.

Therefore in 12 Grams dried liver amount Iron

« Q*5?5 X 12
. 405¢g

= 153 sagma iron.



LIVER No. 15. Mary Mathibe (B.M.H. No.2699
F.T, S.B, Mala infant* 7 Ibs 2 Ofs» 1.C.H.

(1) 1 oc of blood, taken for Haemoglobin
Estimation. Diluted vith distilled
water to 0 ccs. Thoroughly shaken.
Allowed to stand overnight. 1 ce taken
then for Colorimetry t

G * 95 Therefore L * .ZBs
From graph this * 3*A75 nmgm Haemoglobin.
Therefore 5° ccs Solution (loc blood)

contains 3*\75 x O = 15875 nfraa )
haemoglobin.

(2) 1 cc blood taken for iron estimation.

This was digested and made up to
100 ccs Solution.

2 ccs of this solution taken for
Colorimetry.

2
3 * 33 Therefore L * 475

From graph this » 0.0127 ngm Fe

« Amount in 2ccs
Solution.

.Therefore In 1(I) CCS tion
amount iron * Bfé X 1(D
2~
* 0.635 tha Fe

® Amount in Ico blood.

/ m



<3> Volume of Liver * 100 ccs
Weight of Crucible
+

Liver * 33" Crams
Weight of Crucible * 213.5 Crams
Therefore Weight of

Liver * H 6.5 crams.

The whole liver was now mushed and
pulped and the vascular tree cut into fine
pieces. This was all transferred to a flask
and made up to 50 ccs Solution with distilled
water., It was alloved to stand overnight in
the refrigerator, b ccs of this solution then
diluted to ) ccs with distilled K~O.

5 ccs of this resultant solution taken for

Coloriraetry 1
0o = 63/‘ Therefore L » 1556

From Graph this * 2.5 mgms haemoglobin.
Equals the amount of Hb in 5ccs solution.

Therefore in 5° QOS so élon amount
Hb ® « 25 rag®a Hb
=  Amount in or|g|nal 4ccs solution.

Therefore amount emoglohin present in 50 ces
Solution = X

= 3,125 mgras Hb
» Amount haemoglobin In whole liver

From (1) above 1 cc blood contains 158.75 ®E®. Hb.

Therefore volume of blood present
in Liver *



LIVER No. 15 - continued,
(4) 50 cctt solution containing liver now
evaporated down to constant weight in a

large crucible using an oven temperature

of luSec ,
Weight of Crucible o dried liver * 259.2 crams
Weight of Crucible »  213*5 Grams

Therefore weight of dried liver * 25.7 Crams
This was then crushed to a fine powder and
thoroughly mixed. Two samples were taken i

Watchgl&ec t liver « 13.62 Crams

Watchgl&ss « 12*77 drams
Therefore weight of
sample » 0.85 drams.

Digested and made up to 100 ccs Solution.
1 cc Solution taken for Colorimetry 1
O » 2b>? Therefore L * c.0606
Prom Graph this » 0161 nga Fe
« Amount in 1 cc solution.

Therefore 100 ccs solution contains 1.61 nya Fe.

*  Amount in 0.65 Grams Liver

Therefore in 257 Grams liver amount of iron
* XMl * 257
.85
& 48.6 nuyp Fe.



Watchglass + sample » 3»kl34 Grams
Watchglass = 3*07"0 Grams
Therefore weight of sample * 0.37"3" Gram

Digested and made up to 100 ocs solution.

2 ccg Solution taken for colorimetry

2 + 1
G « 33 Therefore L » 0.472

From graph this = .01255 tnSm Iron

* amount In 2ccs solution

Therefore 100 ccs solution contains
01255 « jioo * 6275 aga iron
2
* amount iron in 0.3’\34 Or.
dried liver
Therefore in 25»7 Grams dried liver amount of

iron * 06275 * 257 * 4.2 mgms iron
T O *

Therefore average * 47.9 ngm Iron for whole liver.

From (3) above this liver contained 19.6 blood.
From (2; above each co blood contains O. ngm Fe

Therefore 19.6 ccs blood represents i
(O 635 «x 19*6) agm iron * 12.45 ngm iron
Therefore amount Iron actually present in Hepatic

Tissue * 473 x 1245 » 3545 agae



LIVER No. 16 - Marla Mende. (B.M.H. uo.2jkk)
S.B. First Twin. Premature (t 35 weeks) Weight

5 Ibs. Mother was an eclamptic. Binovular Twins.
Male.

)
1 cc of blood taken for haemoglobin estimation:
Diluted to 100 ccs with distilled water, Icc of
this solution used for Colorimetryj
0 * SO therefore L « 0969

From graph this = 1.225 mgms haemoglobin.
Therefore 100 oce solution contains

12?5 x 100 * 122.5 mgms Haemoglobin

* Amoilnt haemoglobin in
co blood.

Q)

1 cc of blood taken for iron estimation:
Digested and made up to 100 ccs solution.
2 ccs taken for Colorimetry s

G * 37 therefore L» .432

From graph this a .0116 ngm iron
* amount iron in 2 ccs soln.
Therefore in 1(D ccs solution amount iron

* 0116 X 1(21) = 56 nmgm Fe

* amount iron in 1 co blood.



(3) Volume of liver » @) acs

Weight of erudite + liver = 2JO Grams
Weight of crucible » %8155 Ors.
Therefore weight of liver » .J Grams

Liver was mushed and pulped and made up to
50 ccs solution. Allowed to stand overnight
in refrigerator. 5 ccs of this solution then
diluted further to 90 ccs.

5 ccs of this diluted solution taken for
Colorimetry : G * 71l therefore L a 0.1727
From graph this = 1.275 mgm haemoglobin.

Therefore in 0 ccs solution amount haemoglobin

» amount in 5c28 of
original solution.

Therefore in 5"0 ccs original solution amount Hb

* 1,275 mgms

From (1) above 1 cc blood contains 122.5 ngm Hb.

Therefore volume of blood In liver

= 1775 * I53 ccs blood

122.5



(4) The 50 ccs solution containing the
whole unperfused liver heated in air oven

at 1050¢ to a constant weight.

Crucible + liver (dried) « 212.5 Grams
Crucible weighs * 201.0 Grams
Therefore weight of dry liver * 11  Grams

This dried liver was then crushed to a fine
powder and thoroughly mixed. Two samples were taken:

(A) Crucible + liver sample * J.e86 Grams
Crucible weighs el 6»°7° Grams
Therefore sample * b 10 Gram.

Digested and made up to 100 ccs solution.

1 cc of this solution taken for colorimetry.
G. * 41 therefore L * 0.3/

From graph this * 0.01075 ragm iron, i.e. 1 cc

solution contains 0.01045 ngm iron.

Therefore 100 ccs solution contains 1.045 ngm Fe.
* amount iron in 0.616 Gram dry liver.

Therefore in 11 Grams dried liver amount iron

* 1.045 x 11 a IS.%mgrns Iron.



ifii Crucible + liver sample * %ﬁo Crams
Crucible weighs * . Grams
Therefore liver sample » 0.452 Crata

Digested and made up to 100 ccs solution.

1 cc taken for Colorimetry.
G * bl therefore L» .2924

From graph this = ,m7s ragm iron,

i.e. 1 cc solution contains 0(1}7& ingta iron.

Therefore 100 ccs solution contains 0. /s ragm Fe.

» amount iron In 0.452 Gram
Liver.

Therefore amount iron in 11 Grams dried liver

« 19 mgms iron

Therefore Average between A and B * 18.83 agm
iron in
whole liver

From (3} above we know this liver contained

150 ocs blood. And from (2} above that 1 cc

blood contained .0 mgm iron. Therefore amount

iron in 15.3 ccs blood * .58 x 15 * 8.7 mm

Therefore amount iron actually in Hepatic Tissue
* (IS.83 - 8.7) mgms * 10.13 mgms “lron.



LIVER No. 17 - Marla Mende (B.M.H. No0.2?")
8B. Premature. Second twin, (£ 35weeks).
Eir.ovular twin. Weight n Ibs 12 ozs. Mother
was an eclamptic. Liver very congested.
il
1 cc blood taken for haemoglobin estimation.
Diluted to 50 ccs with distilled water.
1 cc of this solution taken for colorimetry.
G * $1 therefore L * .2927

From graph this * 3*7 mgms Hb * amount in Icc
solution.

mTherefore in 5° cos solution amount haemoglobin

* (7 x BN * 125 R8RS Mo

* amount in 1 cc blood.

121

1 cc blood taken for iron estimation.
Digested and made up to 100 ccs solution.
2 cos taken for colorimetry t

G * 29 therefore L ® .538

From graph this * 0.0173 nga Fe * amount in 2 ccs
solution.

Therefore in 100 ccs solution amount iron

* 0143 x 100 = .[15 ragra Fe.

 amount iron in 1 cc blood.



(3) Volume of Liver $ 6Q cce

Weight of crucltSe + liver = 261.5 Grams
Weight of crucible * .5 Grams
Therefore weight of liver * Grams

Liver thoroughly mushed to a fine pulp and then
made up to s$oo ccs with distilled water
Allowed to stand overnight in the refrigerator.
5 ccs solution then diluted to 90 ccs ¢ H7o.
4 ccs of this solution used for colorimetry

G = 6| therefore L = .2147

Prom graph this * 2.7 mgms haemoglobin.

* amount Hb in 4 ccs diluted
solution.

Therefore in o OO solution amount haemoglobin

» amount in S_GBoriginal
solution.

Therefore in ﬁ)Q ccs original solution amount Hb

= 33*75 x D00 « 3,375 Hb.
5

From (1) above we know that 1 cc blood had

165 mgae Hb, therefore volume of blood in

liver = 33/ = 16.2 ccs.



LIVER No. 17 - continued,
AM 50 ccs containing liver placed in a

large evaporating dish and dried to constant

weight at 1050 &.

Crucible + dried liver * 2215 orams
Crucible weighs * 218% Orams
Therefore dried liver a 14 Grams

Dried liver crushed to a fine powder and

thoroughly mixed. Two samples taken for lIron

estimation

A. Watchgle.se + sample « 13.223 Orams
Watohglaes - 12.2?5% Grams
Therefore liver sample * 0. Oram

Digested and made up to 100 ccs solution.
1 cc solution taken for colorim etry.
O » 3B therefore L % .444
From graph this * 0011$ atgra Fe » amount Pe in lIcc
Therefore In 100 ccs solution amount iron

* 1.1%$ nmg® » amount in 0.453 Grs

liver.

Therefore in 14 Grams liver amount of Iron

* 36.4 agm iron



3. Watchgl&ss -f sample * 3, 2(& Oraraa
Wstchglass = 6»° A “ram8
Therefore liver sample » . U-rara

Digested and made up to 100 ocs solution.

1 oo taken for colorimetry
O 63 therefore L = 0.2007

From graph this = 0053 mgm Fe » amount Fe in loo

Therefore in 100 cos solution amount Fe = .53 nya

= amount in .206 Oram liver

Therefore amount iron in 14 grams of dried liver

= 53
9

* 3B mgms lron.
Average of A and B * 36.2 mgms iron.
a Total iron in liver.

From (3) above we know this liver contained

IS.2 ccs blood. From (2) above 1 cc blood

contained ./15 iron.
Therefore 1S.2 cca blood contains (715 x IS.Z) nm
iron
» 13 mgos

Therefore amount of iron actually in Hepatic Tissue

* (362 - 13} * 23.2 mgma iron.



LIVER No, IS. - Agnes Nxu (B.M.H. No0.2973).
Female child. Died aged 7 days. Birth Weight
5 Ibs 8 ozs. Full Term. Precipitate labour.

Died of Intracranial haemorrhage.

(1)

1 cc of blood taken for haemoglobin estimation:
Made up to 50 ccs solution with distilled water.
2 ocs oOF this solution taken for colorimetry

G m ja* 1 therefore L * .520.

From graph this » 6.55 mg» Hb * amount in 2 ccs
solution.

Therefore in 50 ccs solution amount haemoglobin

6.55 x 50 - 163.75 mgn Hb.

* amount 1€ 3 00 blood.

m

1 oc of blood taken for iron estimation j

Digested end made up to 100 ccs solution.

2 ccs of this solution used for colorimetry |j
G * 302 therefore L * .516.

From graph this « ,013s mgra Fe * amount in » ccs
solution.

Therefore amount iron in 100 ccs solution

» .013S x 1gQ » 0.69 raa Iron

* amount iron In 1 oc blood.



in Volume of liver
Weight of Crucible + liver ® 26& Orerss
Weight of crucible * 18 Creme
Therefore weight of liver * &2 Grams
Liver mushed and pulped and made up to 500 ccs
solution. 10 ccs of this solution taken (after
2k 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*A75 X 50 * 37.75 Mgm Hb.
5

* amount 1n 10 ccs of original
solution.

Therefore amount Haemoglobin in 500 ccs original

solution a 3M.75 X = 1,737.5 mgma Hb.
From (1) above we know 1 cc blood contained
163.75 mgm Hb. Therefore volume of blood in liver

- 1737.5 (g 10.6 ccs
163.75



LIVER No. 18- continued.
(4) H0 cor solution containing liver placed
In evaporating dish and dried to a constant

weight at 105°C In an air oven.

Weight of Dish + liver (dried) * 202 Grams
Weight of evaporating dish » 106 Grama
Therefore weight of dry liver * 16 Grams

This was crushed to a fine powder and thoroughly

mixed. Two samples taken for iron estimation.

A. Watchglass + liver sample » 13»37"9 Grams
Watchglass weighs « 12.770 Grams
Therefore liver sample * 0.379 Grams.

Digested and made up to 100 ccs solution.
1 cc taken for colorim etry.
+1
0O * 3& therefore L « ,444

Frau graph this * 0.0118 raga Fe * amount In 1 cc
solution.

Therefore in 100 ccs solution Iron « 1.18 mgm Fe.
> amount in 0.579 Gram dry liver.
Therefore in 16 Grams dry liver amount of iron

=~ 118 x 16 * 32.6 ragm iron.
379 e o



LIVER No. 1$ - continued,

B. Watohgl&sa + liver sample * 3»3&9" Gram®
Watchglass weighs « 3.0700 Grams
Therefore liver sample a 0.299*1- Graso

Digested and made up to 100 css solution,

1 cc solution taken for colorim etry.

G = therefore L « .237&
From graph this * 0.00617 ragm iron
* amount in 1 oc solution.

Therefore In 1GQ ocs solution iron * Q617 mga Fe

* amount in 0.299”" Grata
dry liver.

Therefore in 16 Grams dry liver amount of iron

» 33 sag® 1ron.

Therefore average between A and B * 32.S
iron.

» Total iron in whole liver
From (3) above this liver contained 10.6 cos blood
From (2) above 1 cc blood contained 0.S9 mgra iron

Therefore 10.6 ccs blood contains (0.69 x 10.6) agm
iron
* 7»3 mgm iron
Therefore actual iron iIn hepatic tissue

* (32.8 - 7*3) * nbh ragas iron.

Mamsamwwwmwmmmm



LIVER No. 19. Leah. (No. 3H [ - B.M K.

Female child. Birth weight DlIba 10 ozs.(F.T.)

Died on 9th day. Anaemic looking liver.

J[h
1 cc blood taken for haemoglobin estimation.
Made up to A ccs solution. 2 ccs of this
solution taken for colorimetry.

1 * 62 therefore L « 2006
From graph this a 2.625 ragms haemoglobin

a amount in 2005 solution

Therefore amount Hb in H) ccs solution

* 2625 x so W%’%ragms Hb.

2 o ____
* amount In 1 cc blood.

Ny
1 cc blood taken for iron estimation.
Digested and made up to 100 ccs solution.

2 ccs of this solution taken for colorim etry.

1+ 1

33 therefore L * 0.475

From graph this * 0.0126 wgm Fe * agmount in
ccs solution.

Therefore in 1(1) ccs solution amount iron

« 0126 x 100 = 0.63 ragms iron

* amount iron in 1cc blood.

/ <3 ==--



(3) Volutae of liver 6 ocs

Crucible + liver 236.5 Crams
Crucible weighs 213.5 Grams
Therefore liver weighs S3 Crams

Liver mushed to a fine pulp and made up to
A ccs solution with distilled water. Shaken
and allowed to stand overnight* in the refriger-
ator. D oca of this solution taken for
colorimetry.

0, 3~ 1 therefore L * 575

From graph this a 6.35 mgms Hb * ount in
ccs soln.

Therefore in s$o00 ccs solution amount of Hb

* 6.35 & 50Q * 635mgms Hb

From (1) above 1 cc blood contains 65.625 mgms Hb

Therefore volume of blood in liver = 635

65X25
a 37 cos Blood.



LIVSR KQ. 19 - continued,

(4) 50 ccs solution containing liver
placed in an evaporating dish and dried

to constant weight at 1Q5°C in an air oven.

Dish + liver * 229*5 Gra.
Dish weighed * 213*5 dm.
Therefore weight of dry liver » Ib Qrs.

Liver crushed to a fine powder and thoroughly

mixed. Two samples taken for iron estimation.

Aa Watchglase #liver sample = 1339 dro.
Weight of vatchglass » 12.77™ Grs.
Therefore weight of liver

sample * 0.559 Grs.

Digested and made up to 100 ccs solution.
1 cc solution taken for colorimetry.
0 * 22 therefore L « 0.658

From graph this a 0.0116 mga iron
= amount iron in 1 cc solution.

Therefore in 1(1) ccs solution amount iron
* 1.76 mga » amount in 0.539 Gram liver

Therefore amount iron in 16 grams of dry liver

« 17 x 16 « 95206 mgm iron

*539  —mmmmmmmmmmm



B. W&tchglass + liver sample * 3*p2 Grams
Weight of watohglass = 3.07 Grams
Therefore weight of

liver sample * 0.55 Gram,

Digested and made up to 100 ccs solution.
1 oc solution taken for colorimetry :
G » *l therefore L * .J86

From graph this * .01125 mga iron

* amount iron in 1 cc solution.

Therefore in 100 ccs solution amount iton

= 1.125 = amount in 0.35 Gram liver

Therefore amount iron in 16 Grams dry liver

*  1*1?25 x IS T 51.45 +tag-ms iron.

.35 “

Therefore average of A and B « 51*75 ®gm
e iron

* Total Iron In whole liver.

From (3) above we know that liver contained

9.7 ccs blood. From (2) above 1 cc blood
contained 0.63 ingm iron. Therefore 9.7 cc blood
contains (,63 x 9*7 ) ®gm Ilron * 6.1 mgia Fe.

Therefore Ilron present aeutally 1In Hepatic

Tissue » 51*75 * 6.1 mga * 45.65 mgms iron.

/ LIVFR NO. 20 .



LIVER No. 20. Bally. (O.M.H. No. 3igfe) Male
child. s.B. (36 weeks) Premature. Birth
Weight 4 1bs 14 ozs. Liver was pale and

yellow.

(@) 1 0OS blood taken for haemoglobin
estimation. Diluted to 50 ccs solution.

5 ccs of this solution taken for colorimetry:

1+ 1
n * 37 therefore L » .426.

From graph this * 5.4 ragras Hb * amount In 5 ccs
solution.

Therefore in $Q ccs solution amount haemoglobin

* X * 54 mgms Hb.

a amount in 1 cc blood.

(2) 1 co blood taken for iron estimation.
Digested and made up to 100 ccs solution.
2 cca of this solution taken for colorimetry :

0 « 33*1 therefore L & Aj&

From graph this * 0.0127 mga Fe * amount In 2 ocs
solution.

Therefore 1(1) ccs solution contains 0127 X 1(D*

» (0, ragms iron » amounf iron present
SO ERIN I in cc blood.



(3) Volume of liver
Crucible + liver weighs
Crucible weighs
Therefore liver weighs

EIS/?TSS Grains

2 Grans
§5 Grams.

Liver mushed to a fine pulp and rnsde up to

39

5 cos solution. Dccs of this solution
taken for colorimetry.
G « 46 therefore L * *337
From graph this a 4.225 mgms haemoglobin
a amount in D oca solution
Therefore amount haemoglobin in 50 cos soln.

* 4225 X 500
5

*  422*%5 aagns
Therefore from (1) above we know 1 cc blood
contained 54mgms haemoglobin.

Therefore volume of blood in this liver

* * 7.g ccs blood.

A



(4) 50 ccs solution containing liver dried

to constant weight.
Weight of dish + liver (dried) * 233.5 Grams
Weight of evaporating dish * 219 Grams
Therefore weight of dried liver = 145 Grams.
This was then crushed to a fine powder and
thoroughly mixed. Two samples were taken for
iron estimation.
A. Weight of watchglaso + liver
sample = 13*A5  Grams

Weight of watchglass * 12.77 Grams
Therefore weight of liver sample* 0.63 Gram.
Digested and made up to 100 ccs solution.
1 cc solution taken for colorimetry.

o » h31+1 therefore L = 0.362

From graph this =+ 0.009/ mgm Fe * gmount Fe in
cc solution.

Therefore in 100 ccs solution iron * 97rrgm
* amount in Q.63 Gram dry liver.

Therefore amount iron in IU.D gram of dried



LIVER No. 20 - continued.

B.

Watchglass + liver sample * 3*75 Grams
Weight of watchglass * 9.07 Grams
Therefore weight of liver

sample ' » 0.415 Oram.
Digested and made up to 100 ccs solution. |
1 cc taken for colorimetry.
G * 60 therefore L » .2213

From graph this « .0059 mgras iron
» amount Fe In 1 co solution

Therefore in 100 cos solution iron * .59 ngm
a amount iron In .4-15 gram dry liver

Therefore amount iron in 14.5 Grams of dried

liver * 59 x 145 * 20.6 agms lron
7415

Therefore average between A and B * 20.65 ragma

—iron*. . _
» Total Iron in whole liver.

From (3) above this liver contained 7.S ccs

blood. From (2) above 1 cc blood contained

.635 mgra Iron. Therefore 7.3 ccs blood

contains .635 x J.B * 4.95 mgras lron

Therefore Iron actually In Hepatic Tissue

* 20.65 - 4.95 * 15*7 fflgsas iron.

/  LIVER No. 21 e**



LIVSR No, 21 - Betty Sondo. (B.M.H. No.
Female. F.T. 3.B. Birth weight 7 Iks 13 ozs.

Brown heel measurement 21*~

U)
\ cc blood taken for haemoglobin estimation.
Diluted to 90 cos solution with distilled
water. 3 cos of this solution taken for
colorimetry |j
G « @) therefore L * .2PIS

From graph this * 2,8 mg®s haemoglobin

» amount in 3 ccs solution
Therefore amount In 90 ccs solution

* 2,8 «x

* amount 1

Therefore In 1 oc blood amount Hb » 93.2 ngra

(2)
1 cc of blood taken for iron estimation.

Digested and made up to 100 oce solution.

1 cc of this solution taken for colorimetry i
& * 57 therefore L * .27M1

From graph this * .%5rag® Fe « amount in 1 (0
solution

Therefore in 100 cos solution amount Fe * .65 ragms

* amount in 1 cc blood

/ (3) ====



(?)

Crucible + liver weighs » 300 Crams
Crucible weighs * Z%g Crams
Therefore liver weighs * | W.0 Crams
Volume of liver a 95 CCS

Liver was mushed to a fine pulp and made up to
50 ccs solution. Shaken well. Allowed to
stand In refrigerator overnight.
2 ccs of this solution taken for colorimetry.

o * P therefore L « .HU
From graph this * 5.6 mgm haemoglobin

* amount In 2 cos solution

Therefore amount in 9 cos solution

« 56 «x

From (1) volume of blood In liver

a 1uoo
93.2

%, 15 cos blood



LIVITe No. 21 - 0OOnllnued
(H) 50 cos solution containing liver dried

to constant weight at 1Q5°G in air oven.

Weight of crucible + liver * 217 Grams
Weight of crucible *ZOé.gGrams
Therefore weight of liver * 1 9.9 Grams

This was then crushed to a fine powder and
thoroughly mixed. Two samples were taken for

iron estimation.

A. Watohglass + liver sample » Grams
Weight of watohglass = Gratae
Therefore weight of liver

sample * 0.532 Gram

Digested and made to 100 ccb. 1 cc solution
taken for Colorimetry.

G = 26 *~» therefore L = 5&1

From graph this .0155 rtigm iron

* amount in 1 cc solution.
Therefore amount iron in 1(D cos solution

= 155 rmmga * amount in 0.532 Gram
liver.

Therefore amount iron in I55 Grams dried liver

B 1#ss x 155 = 1515 mgras Iron.



B, Watchglass + liver sample » 1318 Grs.

Weight of vatchglass * 12.77 Grs.
Therefore weight of liver
Sample » 0.707g Or

Digested and made up to 10Q ocs solution.
1 cc of this solution taken for colorim etry.
0 » 17 therefore L * «777
From graph this » 0206 mgms lron
» amount in 1 ce solution
Therefore amount iron in 100 cas solution
> 2% mgm
* amount in ,fQJ& Gram liver

Therefore amount iron in 155 Grams dried liver

* 2.00 x = A5 mgm Fe.

Average frora A and B * *4513 mgta Fe.

* Total iron in whole liver

From (3) above this liver contained 15 ccs.blood.
From (2) above each cc blood contained .b5 nmgm Fe.

Therefore 15 OO blood contains {.65 X 15) nmgm Fe.
* 9.76 nmgm Fe.

Therefore Iron actually in Hepatic Tissue

* (’\5.13 - 9.75) » 35 X nmgm lron.

/ LIVER No. 22 ---



LIVER No. 22. Doreen Majols. (B.M.H.No.3649)
Full term. Female. Aged 7 days. Birth Weight
5 Ibs 6 oza. Died of Bilateral Broncho-
pneumonia.
(1)
1 oo of blood taken for Haemoglobin estimation.
Diluted t*o 0 oce with distilled water. Allowed
to stand in refrigerator overnight.
2 ccs of this solution taken for Colorimetry.
o a 39P therefore L » 0.401

From graph this * 5«°5 nmgmc haemoglobin

* amount in 2 ccs solution.

Therefore in 90 ccs solution haemoglobin

» 505 « JO = 126.5 mgras

= = amount in 1 cc blood.
(2)
1 co of blood taken for Iron estimation.
Digested and made up to 100 ccs solution.
2 ccs of this solution taken for Colorimetry:

0 a 332 v N therefore L « 0.*U2.
From graph this a 0.011 mpa Fe * Amount in 2 ccs

solution.
Therefore l(D ccs solution contain .011 x 100
T n
* Q.55 nmgm Iron a amount Fe in 1 cc
................. . " Blood.



(3) Volume of Liver 0 ccs

Weight of crucible + liver 27& Grams
Weight of crucible 2.}%% Grams
Therefore weight .of liver .J Grams

Liver mushed and pulped and made up to 50 ccs
solution with distilled water. Shaken and
allowed to stand overnight in refrigerator.

2 ccs taken for Colorimetry ;

2 (+i.

$ B 35 therefore L » 0.44(

From graph this » 5.625 flgms Hb * amount in 2 ccs
solution.

Therefore In 905 ccs solution amount haemoglobin

* 5&MS x 5N
2

* [IK)6.25 mgtns Hb.

* amount Hb in liver.

From (1) above 1 oc blood contained 126.5 mgras Hb

Therefore volume of blood in liver

« 1706.25
126.5
* 11.1 ccs.



OVER Wo. 2? - continued.,

(4) Solution containing liver pieced in
evaporating dish and dried to constant weight
at 105°C In an air oven.

Weight of dish + dried liver * 219*h Grasso

Weight of evaporating dish « 201.0 Grams
Therefore weight of dried liver * IS  Orams

ffinwwj w. ununTnuiinviTiinii¢ -— immmmm’

This was crushed to a fine powder and mixed.

Two samples were taken for iron estimation

A. Crucible + liver sample 3,665 Crams
Crucible weighs 3075 Grams
Therefore liver sample 0.59 Grom.

Digested and made up to 100 ccc solution.
1 ce solution taken for Colorimetry.
0 = 49 therefore L » 0 310+

From graph this * 0.0003 ngra Fe = amount in
1 cc solution.

Therefore in 100 ccs solution Fe » 0.03 nmgras

» amount In 0.59 Gram dried
liver.

Therefore In 10 Grans of dried liver amount

Iron . « .03 x 1]_

» 253 mgms Iron.



Crucible < liver sample « 3*™M5 Crams
*Crucible weighs * 3«c 75 Crams
Therefore liver sample
weighs » 0.7~ Crams
Digested and made up to 100 ccs solution
1 cc solution taken for Colorimetry.
o * ~I3 therefore L = 0.352

From graph this * 0.010” mga iron
= amount In 1 cc solution.

Therefore in 100 ccs solution amount iron

« 1.04 ngm* amount in 0. 7H Gr.
liver.

Therefore in IS Grams dried liver amount iron

» 1.0 x IS * 2529 mgms iron.

Therefore average from A and B * 35.335 mgras Fe.

a Total Iron in whole liver.
From (3) above liver contained 11.1 ccs blood
From (2) above 1 cc blood contained 0.55 mga Fe.
Therefore 11.1 ccs blood contain 11.1 x .55 npa Fe.
* 6.1 mgms iron

Therefore amount iron actually in Hepatic Tissue

« 22305 - 61 = 19205 mgms iron.

/ LIVER No. 23 ---



LIVER Ko. 21 Lena Xtanalo "B.M.H. N0.39"1)
Full Terra. Female. Aged S days. Birth
Weight 5 Iba 13 0z3. Died of Bronchopneumonia.

(1)

1 cc blood taken for haemoglobin estimation.

Diluted to 90 ocs with distilled water.

Allowed to stand in refrigerator overnights

2 ccs of this solution taken for Colorimetry.
o * therefore L * 0.3

From graph this * 4.7 agms Hb « amount in 2 cce
solution

Therefore amount Haemoglobin in 50 cce solution

» ty.~5 k 50 * 111.25 mgms *t amount Hb in
mT 1 co blood.

(2)

1 cc blood taken for iron estimation 1

Digested and made up to 10Q ccs solution.

2 oca of this solution taken for Colorimetry.
G ™ nhi <t {) therefore L ® 0.385

From graph this * 0.0102 mgm Fe * amount Fe in
ccs solution

Therefore in 1(D ccs solution amount iron

® .0102 x 1Q0 (0, 5 sigm “ amount in 1 cc
2 L= blood.



(3) Volume of liver

Weight of crucible + liver = 050 Grams
Weight of crucible » 1f5 Grams
Therefore weight of liver a Tp GratQB

Liver mushed and pulped and made up to 50 cos
solution with distilled water. Allowed to stand
overnight in refrigerator.
2 cos of this solution taken for Colorimetry

G = 40 therefore L = Q.3%

From graph this * 5mgms Hb * amount in 2 ecs
solution.

Therefore in KD cco solution amount Hb

From (1) above 1 cc blood contained 111.25 ragras Hb

Therefore volume of blood in liver » _125 ecs
Tﬁ.%S

~ 11.2 oos.

(4) Solution containing liver placed in evaporat-
ing dish and dried to constant weight in an air
oven at 105°C.

Weight of dish "mdried liver *= 191 Grams
Weight of dish * 175 Crsms
Therefore weight of dried liver = Ib Grams

This was crushed to a fine powder an? mixed.
A sample was taken for iron estimation.
Watchglass + liver sample * 3.473 Grams

Weight of watchglass * 3.075 Grams
Therefore weight of liver sample * 0.298 Gram

/ This



2.yi (@)

This vma digested and made up to 100 cos solution.
1 oc of this solution taken for colorimetry i
o « 37 therefore L = .429
From graph this * 0.0114 nga Iron
* amount In 1 cc solution
Therefore amount Iron In 100 cos solution

* I.14 sagas
* amount in 0.395 qorm liver

Therefore amount iron in 16 grams dried liver

X . mgraa 1ron
x 1%14 16 =~ 4553 i
«322

* Total iron in whole liver,
From (3) above liver contained 11.2 ccs blood
From (2) above 1 cc blood contained Sl ngra Fe
Therefore 11.2 ccs blood contain (11.2 X .51)ngra Fe
= b7 ragns iron

Therefore actual amount of iron in Hepatic Tissue

» (45.83 - 57) mgras
= 40.13 mgm3 iron

/ LIVER No. 24



L?gy3Ft No, ph - Beatrice Matlatgi (B.M.H.No.Uo”S)
Pall Term. Male. Stillbirth. Birth Weight Slbs I0o0xs.

(1) | co blood taken for haemoglobin estimation.
Diluted to 90 ccs with distilled water. Allowed
to stand in refrigerator overnight.
1 oc solution taken for colorimetry:

Q » 752 therefore L * 1221

From graph this * 1.55 sgrao haemoglobin
* amount in 1 cc solution

Therefore in D ccs solution, haemoglobin
* 1»65 x 5° " 77.5 ragms * amount in £ co blood

Therefore haemoglobin in 1 co blood « 155ragas.

(2) | cc blood taken for iron estimation.
Digested and made up to 100 ccs solution.
2 ccs of this solution taken for colorimetry;

Q * 53 therefore L * 2755

From graph this * Q.QQik mgm Fe » amount in 2 ccs
solution

Therefore In 1(I) ccs solution amount iron

*.0074 x I0Q, » 37 agm iron

This amount iron is present in £ cc blood, thus

in 1 cc blood amount of iron present is 0.7~ mgma



LIVER Ho. sk - conunrea.

(3) Volume of Liver * iﬁg (GO3)
Weight of crucible & liver * rams
Weight of crucible » 201.9 Grains

Therefore weight of liver * 141.5 Grama

Liver mushed to a fine pulp and made up to
500 ccs with distilled water. Thoroughly
shaken and then allowed to stand overnight
in refrigerator.

1 cc solution taken for colorimetry t

G « 37* therefore L * 429
From graph this * 54 mgas haemoglobin
Therefore amount haemoglobin in 50 cos solution
* 54 x 5°G * 3700 mgms haemoglobin
* amount haemoglobin in liver

From (1) above 1 cc blood contained | 5O mens Hb

Therefore volume of blood in liver *

* 17.4 cos



LIVER Ko> 2m-- continued.
{k) Solution containing liver placed in
evaporating dish and dried to constant weight

in air oven at 105]0

Weight of dish + driedliver * 2295 Grams
Weight of dish *201.5 Grams
Therefore weight of liver « 28 Prams

This was crushed to a fine powder and mixed.
A sample was taken for iron estimation
Weightlof watohglass + sample * 13*339 drams
Weight of watchglass « 12.773drams
Therefore weight of liver sample* 0,566 Prams
Digested and made up to 100 oca solution.
2 ocs of this solution taken for colorimetry:

0O * 31* therefore L * .59
From graph this * .013*} ngra iron

* amount In chs solution.

Therefore amount Iron in 1(D ccs solution

= 013 x 100 « 0.67 ragm

* amount in 0.566 Gram dry liver.

Therefore amount Iron in 28 drams dried liver

* Total iron in whole liver

/ From ...



From
17.4

From

0. 7~

(3) above this liver contained
ccs blood.
(2) above 1 cc blood contained

mgm Iron,

Therefore 1.k ccs blood contain

(17.’\ X *7I}) njgms iron

=~ 129 ragras iron.

Therefore iron actually present in

Hepatic Tissue * (33.1 - 12.9)

a 202 ragms.

/ LIVER Ho.

25



LIVER No. 25. Freda Kubeka.0.M.H. No.633/)
Female. Full Term. Aged 4 days. Died of

bronchopneumonia. Birth weight 6 Ibs H oze.

U)
1 O blood taken for haemoglobin estimations

Diluted to 90 cos with distilled water.
Shaken and allowed to stand overnight in the
refrigerator t
2 ocs solution taken for colorimetry
o * 592 therefore L « .2255
From graph this * 2.S5 mgras haemoglobin
* amount In 2 cca solution.
Therefore in 5° (53 solution haemoglobin

* 255 Xx £0 * 7125 ngns
2
* amount Hb in 1 cc blood.

2

(2)
1 cc blood taken for iron estimation. Digested

and made up to 100 cos solution.

1 oc solution taken for colorimetry j

d » 63 therefore L * .2(D7

From graph this « .0054 nya iron
» amount in 1 cc solution.

Therefore in 1(D ccs solution amount iron
* .54 ragm e amount In 1 cc blood.



(3) Volume of liver » P+ ccs

Weight of crucible + liver * .5y Granms
Weight of crucible * ﬁjéi areas
Therefore weight of liver « 92.3 Oi'aas

Liver mushed to a fine pulp and made up to
930 ccs with distilled waters Left overnight

in refrigerator, after shaking.

2 ccs of this solution taken for colorim etry:

0 « &2 therefore L » 0.232S.

From graph this » 2.925 ngm haemoglobin

« amount in 2ccs solution
Therefore amount Hb in ED ccs solution

* 2925 x 522
<r

« 131.25 mgms haemoglobin.
From (1) above 1 cc blood contained 71.25 ragaa Hb
Therefore volume of blood in liver

731.25
71.25

10.3 ccs.

CCS



evaporating dish and dried to constant weight

in air oven at 1Q5°C.

Weight of dish + dried liver « 197-5 Grams
Weight of dish = 175-2 Grams
Therefore weight of dried

liver 22,3 Grams

This was crushed to a fine powder and mixed.
Sample was taken for iron estimation.

Weight of watohglasa + liver

sample * -$3& Grams
Weight of vatchginss * 071 Grams
Therefore sample of dried liver « Q.705 Gram

This was digested and made up to 100 cos
solution. 1 cc solution taken for colorimetry
(+ 1)
G * 2& therefore L « .579
Prom graph this * .0146 ngm iron
* amount in 1 cc solution.

Therefore in 100 ccs solution amount iron

* 1.46 ragras » amount in 0,765 Gram dried
liver

Therefore amount iron in 22.3 Grams dried liver

» Cl-46 x
<

* Total iron in whole liver.

/ Prom oy *



2N5*

From {3} above this liver contained

10 .3 cce blood.

From (2) above 1 cc blood contained Q.3‘ mgm

iron.

Therefore 10.3 ccs blood contain t

(10.3 x .o ) mgma iron * 3.36 mga3

Therefore iron actually present in Hepatic

Tissue * ("2.6 — 5»5n ) B 37*~ mgms.

LIVER No. 26 ---



LIVER Ho, 26. 9are Sikutikwa.(B.M.H.No.6751)
Full Term. Female. Stillbirth. Birth Weight
7 Ibs 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 * JOo therefore L * _1579
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 blood taken for 1ron estinmation.

Digested and made wp to 100 ccs solution.
2 ccs taken for colorimetry :
G m 40" therefore L * =395
From graph this * _QI05 aga 1ron
* amount In 2 oca solution.
Therefore in 100 ccs solution amount iron

« .0105 xi|2 * 0.525 ntp

* amount In 1 cc blood.



LTVH"d Uo, 7 ~ continued.

(?)

Volume of liver a B ccs
Weight of crucible + liver * 309.5 drama
Weight of crucible « 201.5 drama
Therefore weight of liver * 10S Grams

Liver mushed and made up to 50Q ccs solution
with distilled water. Shaken and allowed to
stand overnight iIn 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 blood contained 98*75 ragms Hb
Therefore volume of blood in liver
.00 0
oN775

* 201 CCS.

CoS



evaporating dish and dried to constant
weight in air oven at 1Q5°C.
Weight of evaporating dish e dried liver

* .5 Grams
Weight of evaporating dish * %6?.,[3 Grams
Therefore weight of dried liver * 19 Grams

This was crushed to a fine powder and mixed.
A sample was taken for iron estimation.
Weight of watchglasa + liver
sample * 13.253 Grams
Weight of watchglasa ** 12.77Q Grams
Therefore weight of liver sample * 0.488 Gram,
Digested and made up to 100 ocs solution.
1 cc of thia solution taken for colorimetry:
G * 3/ therefore L * .429%

From graph this * 0114 mgms iron

a amount in 1 cc solution

Therefore in 100 cos solution amount iron

* 1.14 lagms * amount in 0.458 Gram dried
liver.

Therefore amount iron in 19 Grams dried liver

* Total iron in whole liver.

/ From ee*



From (3} above this liver contained

20.1 cos blood.

From (2) above 1 cc blood contained

525 mgme iron.

Therefore 20.1 cca blood contain

(201 X 525) = 10.6 mgras iron.

Therefore iron actually in Hepatic Tissue

a (44.b - 10.6) mgas « 3 iron.

/ LIVER No. 27 ...



LIVSH No, 27 - Sarah Nngomezukl - (B.M.H.
No. 6595)* Full Terra. Female. Age J & days.
Birth Weight 5Ibs 6 ozs. Died of Icterus

Gravis Neonatorum.

(1) 1 cc blood taken for haemoglobin
estimation. Diluted with distilled water to
0 cos. Allowed to stand overnight in
refrigerator.

1 cc solution taken for colorimetry.

G = 6l therefore L = .21*47.
From graph this » 2.7 agras haemoglobin

** amount in 1 cc solution.

Therefore amount Hb in ccs solution

* (27 x $0} ragras * 135 ragms haemoglobin

* amount in 1 cc blood.

(2) 1 cc blood taken for iron estimation.
Digested and made up to 100 ccs.
2 ccs solution taken for colorimetry
0 » 3%* therefore L » ,*U7.
From graph this * .0111 ragra iron
» amount in 2 ccs solution
Therefore in 100 ccs solution amount iron

(.0111 x 100) Bpis

* Q.SS am iron
* amount in 1 cc blood.

I (3)



Weight of crucible + liver G-raas
Weight of crucible 201.5 Grams
Therefore weight of liver 101 Grans

3 Volume of Liver * cS
W < 3%
*
*
Liver ranched and made up to $QGc cos with
distilled water. Shaken, and allowed to
stand overnight in refrigerator.
1 oc solution taken for colorimetry ;
0O * J&2 therefore L * 414.

From graph this * 5*225 mgms haemoglobin
» amount in 1 cc solution

Therefore amount Hb in 5°0 ccs solution
* 5255 x 500 * 2,612.5 wren« Hb
From (1) above 1 cc blood contained |
135 ragms haemoglobin

Therefore volume of blood in liver

= 26125 @D s 193 ccs.

35 e
(*O0 Solution containing liver placed in
evaporating dish and dried to constant weight
in air oven at lc5ea.
weight of dish o T D 01 Grams

Therefore weight of dried
liver « 20.5 Gratae

/ This



LIVER Nt>.?7 - continued. '
This crushed to a fine powder and mixed. A

Sample was taken for iron estimation.

Weight of watohglass + sample * g»—{;ﬁ Orams
Weight of watohglasa * »° [N Gram®
Therefore weight of sample = 0.539 Qrara

Digested and made up to 100 cos solution.
1 cc solution taken for colorimetry i

G * 10 therefore L * 1.000.
This reading is too high for accuracy, so &
repeat was done using £ cc solution i

0 « J?* therefore L » .D3#4

From graph this * 0.0142 mgme Ir*n
* amount in |r cc solution

Therefore in 100 ces solution amount iron

* 0lk2 X A0 =~ 2 £4 njgm
« amount iron in 0539 Or.
dry liver.

Therefore amount iron in 20.5 Orarao dried liver
* (2.£4 x £02 )dgogas * 104.1 ngrs Fe.
( 559 e —

= Total iron in whole liver.

From (3) above this liver contained 1%% cos blood.
From (2) above 1 cc blood contained O ngta iron

Therefore 19«3 (I)s blood contain (.55 x 19e 3“1(,’\, Fe

“ 10»5 nytas iron.

Therefore amount iron actually in Hepatic Tissue
* (104.1 - 10, 6} lagos
* B*5 iron.

/  LIVER No. 28 o4



Full terra. Male Child. Died of intracranial
haemorrhage. Birth weight 6 1bs 3 ozs.

Aged S days. Congenital absence of right hand.

(1) 1 cc blood taken for haemoglobin estimation.
Diluted to 3 ccs with distilled water and
allowed to stand overnight in refrigerator.
2 cos solution taken for colorimetry
0 = 49 Therefore L « .310.

From Graph this « 3.9 ragma haemoglobin.
= amount in 2 ccs solution.

Therefo amount

Hb in cos
solution a 3.9

9’5 ragms haemoglobin.

amount in 1 cc blood.

(2) 1 cc blood taken for iron estimation.
Digested and made up to 100 ocs solution.
1 cc of this solution taken for colorim etry;

G » kg Therefore L = 319

From Graph this * 0.00SSap iron * amount In lIcc
solution.

Therefore in 100 ccs.solution amount iron
W mgm 3B Amount in 1 cc blood.



t-*\  Volume of Liver » 1Q0 CCS

J Crucible o Liver weighs = 315 Grans
Crucible weighs = 201.5 Crane
Therefore Liver weight = 113.5 Crane.

LIVER mushed and raade up to $00 ccs, solution.

Shaken and allowed to stand overnight In refrigerator.

1+ ccs solution taken for colorimetry j

G * Therefore L *
From graph this « [ mgme haemoglobin
* amount in I]- ccs solution.

Therefore in 90 ccs solution haemoglobin

« 7 X %
1.5

*» 156.6 mgrs  Hb.

From (1) above 1 cc blood contalns97«5 mgras Hb.

Therefore volume of blood in liver * 1566.6
97.5

=~ 16 ccs.



LIVER No. 28 - continued.

(4) Solution containing live** placed in
evaporating dish and dried to constant
weight in air oven at 106ec

Weight of dish +dried liver a 223 Grams
Weight of dish > 201.5 Grams
Therefore weight of dried liver * 21.5 Grams

This was crushed to a fine powder and mixed.

A sample was taken for iron estimation;

Weight of vatchglaes + sample * Grams
Weight of watchglass * J.031 Grans
Therefore weightof sample & 0.239 Grams

Digested and made up to 100 ocs solution.
Icc of solution taken for colorimetry
a = j*3 therefore L » .459*
From Graph this » 0123 ®gsi iron
* amount in 1 cc solution.

Therefore amount iron in 100 ocs solution

» 1.23 mgms Fe
> amount in .239 Gram Liver

Therefore amount iron in 21.5 Grams dried liver

110.9 nmgm iron.



A second sample was taken

Weight of w&tchglass sample * J.k22 Grams
Weight of v&tchgl&ss » 3»°7N  Grams
Therefore weight of sample * 0.1723 Grams.

Digested and made up to 100 ces solution.
1 cc of solution taken for colorimetry i
G * 21 Therefore L * 0.6/s.
From graph this * .013 mgra Iren
» amount in 1 cc solution.
Therefore amount Iron in 100 cce * 1.3 ragms

* amount Iron
In gram
dry liver.
Therefore amount iron in 215 Harris dried liver

® 21*5 x 1.3

= 111.2 mgms iron.
Average from two samples = 111.05 mgsas Fe

= Total iron in
whole liver.

From (3) above liver contained Ifeccs blood.
From (2) above 1 cc blood contained .35 ngm iron

Therefore 13 ccs blood contain!16 « .35) mgm * 13.6
mgm Fe.

Therefore amount iron actually |
Hepatic Tissue = (H I.(% - 1%6 » 9175 ragms Fe.

/' (3) SPLEEN eeee



(3} Volume of Spleen « 9 cos
Weight of crucible+ spleen * 135.5 Grama
Weight of crucible * 175-2 Grams
Therefore weight ofspleen * 10.3 Grams.

SPLEEN mushed and made up to 100 ccs with
distilled water. Shaken and stood in
refrigerator overnight.
3 ccs solution taken for calorimetry s

G « 53 therefore L « .2300
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 mgmc Hb.

Therefore volume of blood in spleen a 99.1

97-5

/ PO eex-



LIVER No, 2S - continued.
(4). Solution containing spleen placed In
evaporating dish and dried to constant

weight In air oven at 106-c.

Weight of dish e dried spleen *177 Grams
Weight of dish « 175*2 Grams
Therefore weight of dried spleen « 1,9 Grains.

This was crushed to a fine powder and mixed.

A sample was taken for Iron estimation.

Weight of watchglass & sample * 3*251 Grama
Weight of watchglass *  3*°71 Grama
Therefore weight of sample « Q.1S Gram.

Digested and made up to 100 ccs solution.
2 ccs solution taken for colorimetry:

G =* H) therefore L « 301

From Graph this * .00$ ngm irQn
' s amount in ccs solution.

Therefore in 100 ccs solution amount Iron

* (.003 X 100 }
( “ ) asm

& 0.4 npa
& amount In 0.1S Gram dry Spleen.

Therefore amount iron In |.g Grams dried Spleen
= 4 mgras

* Total iron in whole spleen.

/ From



LIVER No. 2S - continued.

From (3) above spleen contained 1 co blood.
From (2) above lec blood contains £5 mgm Fe.
Therefore actual suaount iron in

eplenio tissue « (- .£5) mgms

3.15 mgras iron.

/ Liver No. 29



NUMBER 29 - Mary (B.M.H. NO. 815) Full term

male child. Stillbirth. Birth Weight 6 Ibs M-ozs.

Intracranial haemorrhage.

(1) 1 co blood taken for haemoglobin
estimation. Diluted to 50 cos with distilled
water. Allowed to stand overnight in refriger-
ator, 1 cc of this solution taken for
colorimetry :
0O - 63 therefore L » .2007
From graph this * 2.55 ®gns haemoglobin
* amount in 1 cc solution
Therefore in 5~ ccs solution amount haemoglobin
* 2.55 x b5~ * 127.5 mgras haemoglobin

= amount haemoglobin In 1 cc blood.

(2) 1 cc blood taken for Ilron estimation.
Digested and made up to 100 ccs solution.
1l cc of this solution taken for colorimetry:
0 « 59 therefore L * .2291
From graph this a .0061 mgra iron
* amount in 1 cc solution.
Therefore In 100 ccs solution amount Iron

* >51 m/ma * amount Iron In 1 cc blood.



3) Volume of liver * 13s ccs

Weight of crucible + liver 70 Grams
Weight of crucible 14 Grams
Therefore weight of liver * 156 Grams#

LIVER mushed and made up to 500 ccs solution
with distilled water. Shaken, end allowed to
stand overnight in refrigerator.
£ cc of this solution taken for colorimetry.
G * H9 +therefore L * .310
From graph this » 3.9 agms haemoglobin
.st amount in h cc solution
Therefore in 500 ccs amount haemoglobin
» 3.9 x 5Cw x 2
= 3»9°u rngms haemoglobin
« Total Hb in the whole liver
From (1) above 1 cc blood contained 1
127 .5 nigras haemoglobin

Therefore volume of blood in liver

39°° a 30.6 ccs.

127.5

/  CH)



NUMBER 29 - continued.
(€)) Solution containing liver placed in
evaporating diah and dried to constant weight

in air oven at 105-°cC.

Weight of dish + dried liver « 27"6.6 Grams
Weight of dish ® 214 Grams
Therefore weight of dried liver * 32,5 Grams

This was crushed to a fine powder and mixed,
A sample was taken for iron estimation
Weight of watchglass + sample » 3» 377 Grams
Weight of watchglass * J.ojl Grams
Therefore weight of liver sample~r 0,306 Gram
Digested and made up to 100 ccs,
2 ccs solution taken Tfor colorimetry j

G « il therefore L * =37~
From, graph this * ,01 mgra iron

« amount In 2 ccs solution

Therefore in 1(D ccs solution amount iron
« 0l x 100 =05 mgm iron
2

a amount In ,3% Gram dried liver

Therefore amount iron in 325 Grams dried liver
EO 5 x 3275 ) mgme > 53.1 mgras lron

» Total iron in whole liver.

/ From ...



From (3) above liver contained

30.6 ccs blood.

From (?) above 1 cc blood

0.61 mga iron

Therefore 30.6 ccs blood

(30.6 x .61)

* 1&»6 agm iron

Therefore amount actually

« - 1IS.6

contained

contains 1

mgra iron

in Hepatic Tissue

) st

* 3N4  ragms iron.



(3) Volume of spleen » 5 cos
Weight of crucible + spleen « é .5 Grams
Weight of crucible « Grams
Therefore weight of spleen « 5 Grams
SPLEEN mushed and made up to 100 cos with
distilled water. Shaken and allowed to stand
overnight in refrigerator.
2 0O of this solution taken for colorimetry ;

G * 50 therefore L * .301
From graph this « 3»& mgms haemoglobin

« amount in 2 cos solution

Therefore in 100 ccs solution amount Hb

« 3.5 x 1Q0
2

« 190 mgms haemoglobin
* Total haemoglobin in spleen
From (1) above 1 cc blood contained
127.5

Therefore volume of blood in spleen

............. — CCS

®yms haer



NU'li3EK 29 - continued.

(4) Solution containing spleen placed in
evaporating dish and dried to constant
weight in air oven at 105-c.

Weight of dish + driedspleen > Grams
Weight of dish * Grams
Therefore weight of dried spleen” 1 Gram

This was crushed to a fine powder and mixed.

A sample was taken for iron estimation 1

Weight of watchglass+ sample * 3*755 Grams
Weight of watchglass * 3*N71Grams
Therefore weight of spleen

sample * 0.164 Gram

Digested and made up to 100 ccs solution.
2 cos solution taken for colorim etry ;
G« 44* therefore L * 354
From graph this * _.0095 aagm iron
* « amount in 2 ccs

Therefore in l(I) ccs solution amount iron

~ 0095 X Ipo » 0.479 agm
2

= amount in .164 Gram dried spleen

Therefore amount iron in 1 Gram dried spleen

* 5475 x 1 ) ragms * 2 5 ragras iron

v n TTmTE=sEes

» Total iron in spleen.

/  From o=



From (3) above spleen contained i

1.5 008 blood.

From (2) above 1 co blood contained

.61 mfja iron

Therefore 1.5 00Osblood contain !

(1.5 x .61} agjta iron

a 0.915 tnge |

Therefore amount iron actually iIn Splenic

Tissue » (2.56 - .9153 agnms
4

« 1.665 mgas iron.

/ NUMBER 30 eee



NUMBER 30 - Banna Mazlbuko.(@-M.H.No.779)
Full? term male child. Stillbirth. Birth

Weight 7 6oza. Intracranial haemorrhage.

(1) % cc blood taken for haemoglobin
estimation: Made up to 0 ccs solution with
distilled water. Shaken and allowed to stand
overnight in refrigerator.
3 cca of this solution taken for colorim etry

G * @O therefore L * .1612
From graph this * 2.05 tagrae haemoglobin

« amount in 3 ccs solution

Therefore in 90 ccs solution amount haemoglobin

» 205 «x JjO » 34.2 fflgtns haemoglobin
3

a amount in £ cc blood

Therefore amount haemoglobin in lee blood
a 6g9.4 ragms.

(2) 1 cc blood taken for Iron estimation.
Digested and made up to 100 ccs solution.

1 cc solution taken for colorim etry;

G * & therefore L = 2076

From graph this « .0055 ngra iron * amount in Icc
solution.

Therefore in ]ﬂ) ccs solution amount iron
« 9B ngm = amount in 1 cc blood.
/ LIVER ___.



(3) tiver.

Volume of liver =z S7 ces
Weight of crucible + liver * % .5 drans
*Weight of crucible » drams
Therefore weight of liver » 99*5 drams

Liver mushed and made up to 5°d 0°® with
distilled water. Shaken, and allowed to stand,
overnight in refrigerator.
2 cos solution taken for colorimetry.
0=57 therefore L * .2SUO
From graph this « 3*575 mgras haemoglobin
« amount in 2 ccs solution

Therefore amount haemoglobin in $00 ccs solution

* Total haemoglobin in whole liver.
From (1) above 1 cc blood contained

69.4 mgms haemoglobin

Therefore volume of blood in liver

= 99375 « 13 ccs
6& A



NUMBPR 30 - continued.

(4) Solution containing liver placed in
evaporating dish and dried to constant weight
in air oven at 105°C.

Weight of dish + driedliver » 243 Grams

Weight of dish * 219 Grams
Therefore weight of dried liver * 24 Grams

This was crushed to a fine powder and mixed.
A sample was taken for iron estimation.
Weight of watchglasa +sample * 3*79 Grams
Weight of watchglass * 3»°71 Grams
Therefore weight of liver sample* 0.378 Gram
Sample digested and made up to 100 ccs.
2 ccs solution taken for colorim etry.

G o %I therefore L * 441
Proa graph this * .0118 ngm iron

= amount in 2 ccs solution

Therefore in 1(D ccs solution amount iron

= 0118 x 100
2

« 059 mgm iron

* amount in 0.37s Gram dry liver.

Therefore amount iron in 24 Grams dried liver
( X ngms * 37.4 mgms iron

* Total iron in whole liver.



From (3) above liver contained ;

13 ccs blood.

Frora (2) above 1 co blooa contained 1

0.55 raga iron

Therefore 13 ccs blood contains [

(13 X 55) ragms Iron
= 7*15nigas iron

Therefore amount iron actually in Hepatic

Tissue « (37.’\ - 7.15) agm

v 0.7 ragms iron.

/ (3) SPLEEN =«--



(3) SFLFEN,

Volume of Spleen * -6 ccs
Weight of crucible + spleen > 192.5 Grama
Weight of crucible * 1S6 Grams
Therefore weight of spleen 6.5 Grams

Spleen mushed and made up to 100 ccs with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
2 ccs solution taken for colorimetry.
O * $ therefore L * 2513
From graph this a 5*175 mgms haemoglobin
* amount in 2 ccs solution

Therefore amount Hb in 100 ccs solution

* 3.175 x 100
2

* 15&.75 mgms haemoglobin
* Total Hb in spleen
From (1) above 1 cc blood contained 6g-4 mgms Hb

Therefore volume of blood in spleen * 15%$.75

‘TOT
» 2.3 CCS

/W eee-



NiWnra Vj - continued.

(0 Solution containing spleen placed in
evaporating dleh and dried to constant weight
in air oven at 1Q5°C.

Weight of dish e drledspleen * 1S7*25 Grams
Weight of dish * ISb Grams
Therefore weight of dried epleen= 1.25 Grams

This was crushed to a fine powder and mixed.

A sample was taken for iron estimation.

Weight of watohglass +sample * 3*27°9 Grams
Weight of watohglass » J,QJ1 Grams
Therefore weight of spleen

sample * 0,17S Gram

Sample digested and made up to 100 ccs
2 ccs solution taken for colorimetry i
G « 7O therefore L » *337
Prom graph this « 009 agras iron
* amount In 2 ccs solution

Therefore in 1(Dccs solution amount iron

= .009 x 100 s .hp rga

* amount in .17S Gram dry spleen
Therefore amount iron in 1.25 Grams dried spleen

& 0.Us x 1.25 agras iron
178

» 5.1fe arms iron

« Total iron in spleen.



From (3) above this spleen contained :

2.3 ccs blood

From (2) above 1 cc blood contained :

0.55 mgm iron

Therefore 2.3 ccs blood contains :

(2.3 X »55) nigms iron

rs 1.27 memo iron

Therefore amount iron actually in 3plenlc

Tissue = (3.16 - 1.27) mgms

1.S2 mgms 1iron.

/ NUMBER 31



NAMBER -~U - Mary Pilane. (B-M.H. No.1234)
Full term male child. Aged s days. Birth
Weight 6 Ibs g ass. Intracranial haemorrhage.

(1)
1 oc blood taken for haemoglobin estimation.

Made up to 50 ccs vith distilled water.
Shaken, and alloned to stand iIn refrigerator
ovemight.
2| ccs solution taken for colorimetryj
0 *3* therefore L * 491
From graph this * 6.175 @gns haemoglobin
* amount In 2] ccs solution
Therefore amount haemoglobin In 5° cd® solution

6.17/5x 50 )Ymgm . 124 mgms Ho
* amount In 1 oc blood.

(12210 blood taken for iron estimation.
Digested and made up to 100 ocs solution.
2 ccs solution taken for colorinetry ;
o = 39* therefore L » ,406
From graph this * .o102s mgns/ Iron * amwount 1IN0 2 ocs
solution

Therefore In 100 ccs solution amount 1ron

« amount In 1 oc blood.



NUMBER *3l - continued.
(3) UVER,

Volume of liver * 75 CCS
Weight of crucible o liver a 268.8 Grams
Weight of crucible a 186,? Grams
Therefore weight of liver * 82.6 Grams
Liver mushed and made up to 5°0 ccs solution
with distilled water. Shaken* and allowed to
stand overnight in refrigerator.

2\ ccs solution taken for colorimetry.
G a 37" therefore L * .429
From graph this « 5.4 ragms haemoglobin

* amount in 2—| ccs solution

Therefore in HD ccs solution amount Hb
= (5.4 x ~00)
'GERE 50
» 1080 mgas Hb

From (1) above 1 oc blood contained 124 mgras Hb

Therefore volume of blood in liver

P S 1070

CCS

87 CCS,



NUMBER 31 - continued.
(4) Solution containing liver placed in
evaporating dish and dried to constant
weight in air oven at 105°c.
Weight of dish + dried liver *  208.86rains
Weight of dish * 186.2 Grams
Therefore weight of dried liver * 17.6 Grams
This was crushed to a fine powder and mixed.
A sample was taken for iron estimation.
Weight of watchglass sample «  3»34 Grams
Weight of watchgl&ss »  3*°7G Grams
Therefore weight of liver sample® 0.3*4 Gram
Digested and made up to 100 ccs solution.
2 cos solution taken for oolorimetry ;

G = 51 therefore L * .29~7
From graph this * .007s mgm iron

» amount in 2cce solution

Therefore in 1(1) ccs solution amount iron

" E .00782x 10Q  mgm 0.39 mgm iron

» amount in 0.3*14 Gram liver
Therefore amount iron in 176 Grams dried liver

* t *39 x 17.6) ragns a 19.9 mgras iron
(

s Total iron in whole liver.



Prom (3) above liver contained

3.7 ccs blood

Prom (2) above 1 cc blood contained

0.5 mga iron

Therefore S.7 ccs blood contains s

(g.7 X 5*0mgms iron

* 4,7 nmgme.

Therefore amount Iron actually present In

Hepatic Tissue * (19,9 - I47) tagms

a 152 ragms lron.

/ (3) 3PLEDI



(3) SPLEEN.

Volume of spleen

3 6 cos

Weight of crucible ¢ spleen 3 73*2 drams

Weight of crucible
Therefore weight of spleen

Spleen mushed and made up

»1686.7 drans

a 6.3 drams

to 100 cos.

Shaken, and allowed to stand overnight Jn

refrigerator.

2f ccs taken for colorimetry.

G » 61 therefore
From graph this « 2.7 mgras
* amount 1

Therefore In 100 ccs solut

(2.7 X
(

* log mgms
From (1) above 1 cc blood

Therefore volume of blood

L = .211nN7
haemoglobin
n 2\ ccs solution

ion amount Hb

100)
2.5)

Haemoglobin
contained 124- mgms

In spleen

ccC

S7 oc

/ w eeex

Hb



NhhSSFt 31 - continued.
(€)) Solution containing spleen placed In
evaporating dish and dried to constant weight

in air oven at l1lcb°cC.

Weight of dish + dried spleen * 6g.2 Grans
weight of dish = 66 .7 Gratae
Therefore weight of dried spleen* 1.5 Grama

This was crushed to a fine powder and nixed.

A sample was taken for iron estimation.

Weight of watchglass + sample » 3*37° Grams
Weight of watchglass * 3*FNT Grams
Therefore weight of spleen

sample * 0.27  Gram

Digested and made up to 100 ccs solution.
2 ccs taken for colorimetry
G . therefore L > .3
From graph this * ,0094- mgm 1iron
* amount in 2 ccs solution

Therefore in 100 ccs solution amount iron
< X i]2 j ngm
= 0.uU7 mgra iron

* amount in 0.27 Gram spleen

Therefore amount Ifron in 1.5 Gram dried spleen
agms = 2.61 mgms iron

» Total iron in spleen.



From (3)

From (2)

Therefore

*

Therefore

above spleen contained, i

«87 cc blood

above 1 cc blood contained

.5% mgra Iron

0.87 cc blood contains i

( *37 x .5~) sigm iron

0.%7 xpa

amount 1iron actually present

Splenic Tissue a (2.61 - _*AT)

« 2.1*1 ragms iron.

/ NUMBER X

in



NUMBER 12. - Anna Mabaea (B.M.H. No. 1U02)
Full term male. Birth Weight 8 Ibs. S till-

birth. Craniotomy.

(1) 1 oc blood taken for haemoglobin
estimation. Diluted to 90 ces with distilled
water. Shaken and allowed to stand overnight
in refrigerator.

2 cca solution taken for colorimetryl

O-» 5" therefore L » 2366

From graph this ** 3 mgms haemoglobin
« amount in 2 ccs solution

Therefore in H)cce solution amount Hb
- 3 *5° -  75.mgms Hb

® amount in 1 cc blood.

(2) 1 cc blood taken for iron estimation.
Digested and made up to 100 cos solution,
2 ccs solution taken for colorimetry
o « A3* therefore L * .359
From graph this a .0096 mgtao i1ron
« amount in 2 ccs solution

Therefore iIn 100 ecs solution amount iron

« (0096 X ]ﬂ)) ragra
( T )

*

» 0O.hg ciga iron « amount 3n 1 cc blood.

/  (3) LIVER

o *



NUMBER - continued

(3) LIVER.

Volume of liver a 100 ccs
Weight of crucible + liver * 329.2 Grams
Weight of cruolble « 219.2 Grams
Therefore weight of liver * 110 Grams

Liver rauehcd and made up to 50 ccs solution,
with distilled water. Shaken, and allowed to
stand overnight in refrigerator.

2 ccs solution taken for colorimetry *

G a 60 therefore L * .2218
From graph this ® 2,8 mgias haemoglobin
* amount In 2 ccs solution

Therefore in 0 ccs solution amount Hb

0 (2.s x 500Q) ffigms

= 100 ragme haemoglobin
* Total Hb in liver.
From (1) above 1 cc blood contained 75 ~gms Hb

Therefore volume of blood in liver

m ccs

« 9.N CCS.

HTin- it—'IT M =i W ir e —



NUMBER 32 : continued.

(4) Solution containing liver placed in
evaporating dish and dried to constant weight
in sir oven at lcorG.

Weight of dish e driedliver « 241 Grans
Weight of dish *219.2 Grams
Therefore weight of dried liver * 21.8 Grams
This was crushed to a fine powder and mixed.
A sample was taken for iron estimation*
Weight of watchglass + sample « 3.4014 Grams

Weight of watchglass » 3¢«°7 Grans
Therefore weight of liver sample* 0.3314 Gram

Digested and made up to 100 ccs.
2 ccs solution taken for colorimetry.
G * 50 therefore L * .301
From graph this » .008 mga iron
* amount in 2 ccs solution
Therefore in 100 ccs solution amount iron

* ( .008 x 1(1)) agm
( 2 )

% 0.4 nmgm
* amount in 0.3314 Gram liver

Therefore amount iron in 21.8 Grams dried liver

* 5-4 XB%,]_/B) Igas * 26,3 mgns 1ron

* Total iron in whole liver.'



From <3> above liver contained

$.3 c¢ss blood

From (2) above 1 cc blood contained

agm iron

Therefore 9»3 ccs blooa contains 1

(9.3 x ,h&)

* nil6 agnia Iron

Therefore amount iron actually present in

Hepatic Tissue » (26.3 - "."6) raga

v 21 @& agms iron.



(3) 33PLEKN.

Volume of apleen w 6cCs
Weight of crucible + spleen ** 162.5 Grams
Weight of crucible - 175.5 Grams
Therefore weight of spleen = 7.0 Grams.

Spleen mushed and mode up to 100 ccs. solution
with distilled water. Shaken, and allowed to
stand overnight in refrigerator.
2 ccs solution taken for colorim etry ;
G a OO therefore L * .1675
From'graph this ® 2.125 mpi haemoglobin
« amount in 2 ccs solution

Therefore In 100 oca solution amount haemoglobin

= (2125 x 1000 ran®

= 106.25 ragms haemoglobin
» Total haemoglobin in spleen
From (1) above 1 cc blood contained 75 ragms Hb

Therefore volume of blood In spleen

106-?5 036
75

« 1*U CCS.

/ (*> ﬂ: ® it



NUMBER 12 - continued.

(4) Solution containing spleen placed In
evaporating dish and dried to constant weight
in air oven at 105°C.

Weight of dish + dried spleen * 176.5 Grams
Weight of dish * 175»5 Grams
Therefore weight of spleen « 1 Gram

This was crushed to a fine powder and mixed.

A sample wa3 taken for iron estimation

Weight of watchglaos + sample « 3»3H Grams
Weight of watchglasa »  3*7 Grams
Therefore weight of spleen

sample * 0.271 Gram

Digested and made up to 100 ccs solution.
2 ccs solution taken for colorimetry
G * 59 therefore L - 2291
From graph this » .0061 mgm iron
» amount in 2 ccs solution
Therefore in 100 ccs eolation amount iron

(0061 x 100)
( 2 )

s 0.305 ragra

= amount in 0.271 Gram dry spleen

Therefore amount iron in 1 gram dried spleen

% (305 X -JLy-.) mgms & 1.26 mgm iron

» 8Qtal Ilron spleen.



From {3) above spleen contained *

| . ¥ cc blood

From (2) above 1 co blood contained i

=49 mpa Fe

Therefore 1,4 ccs blood contain i

(1.4 x ,4S) mgmlron

* 0.67 mgm iron

Therefore amount iron actually present In

Splenic Tissue * (126 - O.67)afta

* 0.59 mgm 1iron

/  NUMBER 33



NUMBER Irene Mgashee (3.M.H. No. 13s3)
Premature male child. 33 - 3" weeks. Birth
Weight 4 Ibs 4 ozs. Stillbirth. Was very pale,
and had multiple congenital abnorm alities,e.g.
complete cleft palate, absence of eyes and

supernumerary digits.

(1) 1 cc blood taken for haemoglobin estimation:
Made up to ~Qqqs with distilled water. Shaken,and
allowed to stand overnight in refrigerator:
2 ccs solution taken for colorimetry

U « 66 therefore L * .1805

From graph this * 2,3 mgms haemoglobin
** amount in 2 ccs solution.

Therefore amount Hb in 5° ocs solution

* (2.3 *50 ) signs
a 37*5 agmg Hb « amount 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.

0 a %therefore L * .I805

From graph this a ,004S agm iron
» amount in 2 ccs solution

Therefore in 100 ccs solution amount iron

* (v004g x 100) mgms a 0.24 mgms iron
( T )

* amount In 1 oc blood.

/ ' (3) LIVER



NUMBER 33 - continued

(3) LIVER.

Volume of liver 42 cos
Weight of crucible + liver 262.5 Grains
Weight of crucible 213.2 Grams
Therefore weight of liver 48.3 Grams

Liver mushed and made up to 50 oca. with
distilled water. Shaken, end allowed to stand
overnight in refrigerator.
3 ccs solution taken for colorimetry s
G * @ therefore L = .20/6
From graph this » 2.625 mgms haemoglobin
=~ amount in 3 00k solution

Therefore in HI)CCS solution amount Kb

(2625 x 500)

3 >
a 437.5 nigms haemoglobin

From (1) above 1 co blood contains 57*5 mgms Hb

Therefore volume of blood in liver

:B N"37.5 ccs
575

* vy p CCS.

I (4) e



NJ-'IsrR  3? - continued.
(1) Solution containing liver placed in
evaporating dish and dried to constant weight
in sir oven at 1Q5°C.
Weight of dish + dried liver « 223.71 Grams
Weight of dish *213*2 Grams
Therefore weight of dried liver = 10.5 Grams
This was crushed to a fine powder and mixed.
A sample was taken for iron estimation }
Weight of watchglafis + sample * 3.40fe4 Grams
Weight of watchglaes »3*e7 Grams
Therefore weight of liver sample® 0.3364 Grams
Digested and made up to 100 ccs solution.
2 ccs solution taken for colorimetry ;

G = 61 therefore L = .2147
From graph this » .Q057 nmgm iron

* amount in 2 ccs solution

Therefore in 1(D ccs solution amount iron

= (.0057 x 100) * 0.2S5 mgm iron
( 2 )
* amount in O.336f Gram dried liver.

Therefore amount iron in 10.5 Grams dried liver

=* (.%x 10.5") mgaa * g.9 mgms iron

E-D Total iron In whole liver.



From (3) above this liver contained

76 cos blood

From (2) above 1 cc blood contained

ragm iron

Therefore cos blood contains

(76 X Z*Omgms Iron
~ 1.625 mgrae iron

Therefore amount iron actually present in

Hepatic tissue « (S.9 - 1.625) ragma

* 7.075 mgms iron.

/| (3) SPLEEN



2%2.

(3) BPLEEK

Volume of spleen * - 6_ccs
Weight of crucible + spleen * 207.7 Orams
Weight of crucible « ZOé.é Grams
Therefore weight of spleen » .0 Grams

Spleen mushed end made up to 100 cos
solution with distilled water. Shaken, and
allowed to stand overnight in refrigerator.
2 ccs solution taken for colorimetry
G = [s therefore L * .10/
From graph this = 1.35 ®ms haemoglobin
a amount in 2 ccs solution

Therefore in 100 cos solution amount Kb

ragms » 67*5 mgme Hb

From (1) above 1 cc blood contains 57*5 mgms Hb
Therefore volume of blood in spleen

57.5

a 1.17 ccs



NUMBER 33 - continued.

(U) Solution containing spleen placed In
evaporating dish and dried to constant
weight in air oven at 1Q5°C.

Weight of dish * dried spleen * 202.7 O-rams
Weight of dish =201.4 Grams
Therefore weight of dried spleen= 1.3 Gram

This was crushed to a fine powder and mixed.

A sample was taken for iron estimation!

Weight of watchglass * sample « 36 0 Grams
Weight of watchglass » O Grams
Therefore weight of spleen

sample * Q.22 Gram

Digested and made up to 100 ccs solution,
2 ccs solution taken for colorimetry
3 » 0 therefore L = ,2291
From graph this » ,0061 ragm iron
= amount in 2 ccs solution

Therefore In 100 ccs solution amount iron

= (0061 x 100) = 0.305 ragn iron

« amount in 0,22 Gram dried spleen
Therefore amount iron in 1.3 Gram dried spleen

= (,305 X ‘“ ragras « |.S mgms iron
(

Total iron in spleen



From (3) above spleen contained

1.17 ocs blood

From (2) above 1 cc blooa contained 1

0.2 ragm lron

Therefore 1.17 cc blood contains t

(117 X .2*Omga iron

*0.2S agra iron

Therefore amount iron actually present in

Splenic Tissue * (l.g - Q.2S) agsa

= 152 mgms iron.

/  NUMBER 34



NUMBER - Dora Ramatso (B.M.H. NO.1543
Full term male. Stillbirth. Birth weight
7 Iba, 12 ma. Placenta praevla. No.F.K.H. on

admission.

(1) 1 cc blood taken for haemoglobin estimation.
Diluted to 50 ocs with distilled water. Allowed
to stand overnight in refrigerator.
2 cos solution taken for colorimetry

O a 42 therefore L * .374.
From graph this ¢ 4,725 mgme haemoglobin

= alaount in 2 cos solution

Therefore amount Hb in 5° cos solution

» (4725 x 90 ?

mgas

* 11% mgne haemoglobin a amount 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 s

o = 37 therefore L * .429

From graph this a .0114 nga Iron
* amount in 2 ccs solution

Therefore in 100 cos solution amount iron

* .0114 x 100
{( ~T!)fﬂgm§ * 0,57 mgras iron

= amount in 1 cc blood.
/ (3) LIVER



NUMBSH 3* . continued.

(3) LXVKH.

Volume of liver a 00B
Weight of crucible + liver * gr@s
Weight of crucible a . rams
Therefore weight of liver = 103.5 Grams

Liver mushed and made up to 5 ccs with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
1 cc solution taken for colorimetry i

6 * 50 therefore L * ,301
Prom graph this * 3.s sagas haemoglobin

* amount in 1 oc solution

Therefore in 90 ccs solution amount Hb

» ( 32> x 500) mgme
( 1)

*» = 1956 agaa haemoglobin.

From (1) above 1 cc blood contained 113 ragrae Hb

Therefore volume of blood in liver * 1500 ccs
113

a 16.1 CCS



NJMDPR 3U - conUntied.

{k) Solution containing liver placed In
evaporating dish and dried to constant weight

in air oven at 105°C.

Weight of dish + dried liver* 193*7Grass
Weight of dish * 175*5Grams
Therefore weight of dried liver» 16.2 Grams

This was crushed to a fine powder and nixed.
A sample was taken for iron estimation s
Weight of watchgl&ss + sample * 3*A55 Grams
Weight of watchglass * 3*n735 Grams
Therefore weight of liver sample* Q.3S15 Gram
Sample digested and made up to 100 ccs solution.
1 ec taken for colorim etry
G * 1Je2 therefore L ® .H3S

From graph this * .0116 ngm iron

* amount in 1 00 solution

Therefore in 100 ccs solution amount iron

a 1.16 ngra * amount in Q.3SI5 Gram
dried liver

Therefore in 16.2 Grams of dried liver amount

mgas = 55*3 mgns Fe.

T3 b ) m.r.... .. T

* Total iron In whole liver.

of iron * 51.16 X



From (35
Froa (2)
Therefore

a

above liver contained i

16.1 ccs blood

above 1 co blood contained

.57 mgs 1iron
16.1 ccs blood contain i
(15,2 x .57) ragss iron

s» ngaa

Therefore eaOunt iron actually in

Hepatic Tissue * (55*3 - 9*2 ) signs

« 6.1 mycta 1ron.



(3) SPLEEN,

Volume of spleen * 1%5 CCs
Weight of crucible + spleen » 2135 orams
Weight of crucible * 201.4 Ureas
Therefore weight of spleen « 12.1 Grams

Spleen mushed and made up to 100 css with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
1 cc solution taken for colorimetry
o P therefor® L * .441

From graph this * 5»55 »gas haemoglobin

* amount in 1 cc solution
Therefore in 100 cos solution amount Hb

* (5.55 x 100) ragms » 555 mgras Hb.
From (1) above 1 cc blood contained 112 nigao Hb
Therefore volume of blood in spleen

553
CCS
112

4.7 CCS.



NUMBER 14 , continued.

(4-) Solution containing spleen placed in
evaporating sldh and dried to constant weight
In air oven at 10bec.

Weight of aiBh + dried spleen = 204- Grains
Weight of dish * 201.4 Grams
Therefore weight of driedspleen* 2.fe Grams
This was crushed to a fine powder and mixed,
A sample was taken for iron estimation i
Weight of vatchglass + sample * J.28s Grams
Weight of vatchglass * 3*M7350rsas

Therefore weight of spleen
sample > 0.2145 Gram

Sample digested and made up to 100 ccs solution.
2 ccs taken for colorimetry s
G * 50 therefore L * .299

From graph this * .00S mga iron
* amount in 2 ccs solution

Therefore in 100 ccs solution amount iron

(*oos * e ¥ lggm °-u nom
= amount in 0.2145 Gram dried spleen
Therefore amount iron in 2.6 Grams dried

spleen « (4 «x .6 _) mgm
( Tés 5)

» 4-g mgms iron * Total iron in spleen.

/ From



From (3) above spleen contained 4.7 cos blood
From (2) above 1 cc blood contained 0.57 ngm Fe

Therefore 4.7 ccs blood contains i

(4.7 x 57) rag’3 Iron

2.6S mgras

Therefore amount Iron actually In

Splenic Tissue * (4.9 » 2.63) mgrae

» 2.12 mgzns Iron.



NUMBER 35 - Irene Kumalo (B.M.H. No0.1712)
Full term female child. Very pale. Aged 7 days.
Birthweight 5 I75 12 ozs.

(1) 1 cc blood taken for haemoglobin estimation:
Diluted to 9 cos solution with distilled water.
Allowed to stand overnight in refrigerator.
2 ccs taken for colorimetry

G « ™6 therefore L * *337

From graph this » N 25 mgms haemoglobin
« amount in 2 ccs solution.

Therefore in ) ccs solution amount haemoglobin

* (’\25 x 50 ) mgas « 106.25 mgma haemoglobin
( 2 )
a amount in 1 ca blood.

(2) 1 co blood taken for iron estimation.
Digested and made up to 100 ccs solution.
2 ccs solution taken for colorimetry:

G *51 therefore L * .292’\

From graph this * .007s sagras iron » amount in 2ccs
solution.

Therefore in 100 ccs solution amount Iron
* E.(D7$ X 100i mpia * 0,39 mgras
C
% amount iron in 1 co blood.

/ (3) LIVER ===



373.

@ LMR,.

Volume of liver * ccs
Weight of crucible + liver =2 Grams
Weight of crucible » 136*? Grams
Therefore weight of liver »  78% Grams

Liver mushed and made up to 5)Q ccs solution
with distilled water. Shaken, and allowed to
stand overnight in refrigerator.
2 oce taken for colorim etry
G - 62 therefore L *» .2076
From graph this * 2.625 agms Hb
* amount in 2 oca solution

Therefore in ab ccs amount haemoglobin

3 %2'625 <1i9Q) - 656.25 mgms Hb.

From (1) above 1 cc blood contained 106.25 mgras Hb

Therefore volume of blood in liver

0Cg a 6.2 ccs.
106.25 -



NUMBER 35 - continued.
(4) Solution containing liver placed in
evaporating dish and dried to constant

weight in air oven at 1Q5°C.

Weight of dish + dried liver » 20D Grams
Weight of dish * 12b.2 Grams
Therefore weight of dried liver » 18.8 Grams

This was crushed to a fine powder and mixed.
A sample was taken for iron estimation:
Weight of watchglass + sample * Grams
Weight of watchglaS3 »  3.013D Grams
Therefore weight of liver sample* 0«30?5 Grams
Sample was digested and made up to 100 ocs
solution. 2 ccs taken for colorimetry i
o * 3 therefore L * .ul/

From graph this * .0111 ngm iron

» amount in 2 ccs solution

Therefore in 100 ccs solution amount iron

** ( *0111 x 100? mgms * 0.555 msm

~ amount In 0. 32D Gram dry liver
Therefore amount iron in 12.2 Grams dried liver

« ( *555 x 18.& ) ragms » 28.7 ragras iron
( 375 ) !

> Total iron in whole liver.




From (3) above liver contained

6.2 ccs blood

From (2) above 1 cc blood contained ;

0.39 ragms iron

Therefore 6.2 ccs blood contains ;

(62 X 39) mgras iron

* mgras Iron

Thereforeamount iron actuallypresent

in HepaticTissue » {28.3 - 2.72)mya
t
&8 26.28 agms lron.

/ (3) SPLEEN ».. =



NUMBER 35 - continued.

(3) BPLSFN .

Volume of spleen 5 ccs
Weight of crucible + spleen 72.7 Grams
Weight of crucible 66.7 Urams
Therefore weight of spleen 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

s (2.3 x 100 5 w 115 agms haemoglobin

From (1) above 1 cc blood contained
106.25 ragras haemoglobin
Therefore volume of blood In spleen

* 115

10n25  ©CS

» 1.0S CCS,



(4) Solution containing spleen placed in
evaporating dish and dried to constant
weight in air oven at 106-c.
'Weight of dish + dried spleen * .2 Grans
Weight of dish * 007 Grans
Therefore weight of dried spleen® 1|.g Grans
This was crushed to a fine powder and mixed.
A sample was taken for iron estimation
Weight of watchglncfj+ sample » g»"%g Grans
Weight of watchglass 3.0 Grams
Therefore weight of spleen
sample *0,132 Gram
Digested and made up to 100 cos solution.
2 ccs solution taken for colorimetry j
G * hz? therefore L * 312
From graph this « .0084 ngm Iron
* amount in 2 ccs solution
Therefore in 100 ccs solution amount iron
- !'.OOS* * 1222? non
= Q.49 ragm Iron
» amount in .132 Gram dry spleen

Therefore amount Iran In 1.5 Gram dried spleen

® |*2 x mgms * 4.77 Iron



From (3) above spleen contained |

I-Og ccg blood

From (2) above 1 cc blood contained

0.39 mgm iron
Therefore 1.0S oc blood contains 1
(Leos x =*39) Iron

» 0.42 mgm iron

mm~* ma— 1Emmn*TMmmmmrntw —  mm

Therefore amount iron actually 1iIn

Splenic Tissue » @4.77 * 0.42} roa

» 4.35 mgra iron.

[ NLMBER 36



NUMBER 30 - Cynthia Thali. (3.M.H. No.lG1}
Full term female. Stillbirth. Birth Weight 7 Ibs.
Died of intracranial haemorrhage. Specimen

obtained within 12 hours.

(1) 1 cc blood taken for haemoglobin
estimation. Diluted to 90 cos with distilled
water. Allowed to stand overnight in
refrigerator. 1 cc solution taken for
colorimetry

0 = @ therefore L * 2213

From graph this * p.g signss h-al-emoglobin
* amount in cc solution

Therefore in 90 ccs solution amount haemoglobin
= 12,S | mgms « 140 mgma haemoglobin

» amount in 1 oc blood.

(2) 1 cc blood taken for iron estimation.
Digested and made up to 100 ccs solution.
2 ccs taken for colorimetry 1

o * 43* therefore L * .364

From graph this » .0093 nga iron = amount in 2 ccs
solution

Therefore in 1(I) ccs solution amount iron

* ’\(0093 X 100) mgms « 0.49 mgms iron

« amount in 1 cc blood.
/ (3 LIVER



(3) LIvVsR.

Volume of liver
Weight of crucible liver
Weight of crucible
Therefore weight of liver

ﬁ (())?eeias

201.5 Oratafl
97.5 Grams

* ok kX

Liver mushed and mode up to ab oca with
distilled water. Shaken, and allowed to
stand overnight in refrigerator.
1 cc solution taken for colorimetry |
a * 54 therefore L « .20/6
From graph this « 3375 rag@B haemoglobin
* amount in 1 cc solution

Therefore in aDccs solution amount Hb

= 166/7.5 mgms haemoglobin
From (1) above 1 cc blood contains IHo mgme Hb

Therefore volume of blood in liver

16&7»5 ccs * 12 CCS.



(4) Solution containing liver placed in
evaporating dish end dried to constant

weight in air oven at 1G5°C.

Weight of dish + dried liver « 227 Qrarae
Weight of dish > 201.0 Grama
Therefore weight of dried liver * 2Q.5 Grama .
This was crushed to a fine powder and mixed.
A sample was taken for iron estimation

Weight of vatchglaes 4 sample * 3*77 drams
Weight of watchglass « 3*N735 Grams
Therefore weight of liver sample* 0.3535 Oram
Sample digested and made up to 100 ccs.

2 ccs solution taken for colorimetryj

0O * 51 therefore L * .2924

From graph this = ,00Js nmgm iron
* amount in 2 ccs solution

Therefore in 100 ccs solution amount iron

« {.(D?S x loo) raga =0.39 ragmo iron

( 25\)3
= amount in 0.3935 Oram dry liver

Therefore in 20.5 Oram dried liver amount iron

* (*39 * 20.5) signs iron = 226 ragraa Iron
( 73535)



From (3} above this liver contained

12 ocs blood

From (2) above 1 cc blood contained

O.u9 mga lron
Therefore 12 ccs blood contain
(12 x .’\9) sagm iron

* bs3 mgme iron

Therefore amount iron actually present in

Hepatic Tissue * (226 - 5*£>3)

» 16.72 rngas iron.



NU'? ~H 3% ~ continued.

(3) SPLSSN.

Volume of spleen a — t CCS
Weight of crucible spleen » 190.5 Grams
Weight of crucible « 1S6 Groms
Therefore weight of spleen a ~N.5 Grams

Spleen mushed and made up to 100 ccs with
distilled water. Shaken, and allowed to stand
overnight In refrigerator,
2 ccs solution taken for colorimetry:

G * 7S therefore L * .1079

From graph this « 1*375 mgms haemoglobin
* amount In 2 ccs solution

Therefore in 100 ccs solution amount Hb

« (1.375 x i4pj agms » 68,75 mgms Hb

From (1) above 1 cc blood contelnsIMo ragm Hb

Therefore volume of blood in spleen » 68.-75 cc



(4) Solution containing spleen placed In
evaporating dish and dried to constant
weight In air oven at 105°C.
Weight of dish + dried spleen * 1S7 Grams
Weight of dish a ISo Grass
Therefore weight of dried spleen« 1 Gram
This Was crushed to a fine powder and mixed.
A sample was taken for iron estimation;
Weight of watchglasa + sample * Grams
Weight of watchglass ® 3*°735 Grams
Therefore weight of spleen

sample * 0.1665 Grams
Sample digested and made up to 100 ccs solution
N occs solution taken for colorimetry

G * @D therefore) L * .1 500

From graph this » .00"1 mgm iron
* amount in ccs solution

Therefore in 1(1) ocs solution amount Iron
a {,004l x mgm » 1025 ngra iron

* amount in .1665 Gram dry spleen

Therefore amount iron in 1 Gram dried spleen



From (3. above spleen contained t

0.5 00 blood

From (2) above 1 cc blood contains

0.49 agra iron

Therefore 0.5 cc blood contains s

(‘5 X .49) ragn iron

* 0.245 mgd iron.

Therefore amount Iran actually present In

Splenic Tissue « (.615 *

« 0,37 mga iron.

/ mmm 37 «=-



NUMBER 37 - Jane Nthable (B.M.H.1S53) Full
term. Male. Stillbirth. Birth Weight & Ibs.

Intracranial haemorrhage.

(1) 1 cc blood taken for haemoglobin estimation.
Made up to A ccs solution with distilled water.
Allowed to stand in refrigerator overnight.

2 ccs solution taken for colorimetry

8 * 37 therefore L » .U32

From graph this * 5*5 mgms haemoglobin
* amount In 2 ccs solution

Therefore in 5° oes solution amount Hb

“ <b5-*5  * m ragaa - 136.25 mgms Hb

* amount in 1 cc blood.

(2) 1 cc blood taken for iron estimation.
Digested and made up to 100 cos solution.

2 ccs solution taken for colorim etry;
G = 30 therefore L * _.$20

From graph this » .G13<6 mg® iron * amount in 2cc®
solution

Therefore in 100 ccs solution amount iron

= ( .013<3 «x 100} nga * 06’5 mm iron

& amount in 1 cc blood.

/ (3) LIVER eee



KUaaSR 37 - continued.

(3) Lvf-n.

Volume of liver * 160 0OC8
Weight of crucible + liver » 379 Grams
Weight of crucible *  213*4 Grams
Therefore weight of liver - 175-6 Grams

Liver mushed and made up to 50 cos with
distilled water. Shaken, and allowed to
stand overnight in refrigerator,
cc solution taken for colorimetry:
a a 44 therefore L « .34
From graph this a 4.45 mgms haemoglobin
= amount in cc solution

Therefore in HD ccs solution amount Hb

* 81_45 * 225& )/mm 9 M50 ragms Hb,

From (1) above 1 cc blood contains 136.25®7B Hp

Therefore volume of blood in liver » 4450 CCi
136.25

a 3P.6 CCS.

[ (4) ---



NUMBER 37 - continued.

(4) Solution containing liver placed In
evaporating dish and dried to constant
weight in air oven at 105°c.

Weight of dish + dried liver *247.5 Grams

Weight of dish *213.4 Grams
Therefore weight of dried liver * 34.1 Grams

This was crushed to a fine powder and mixed.
A sample was taken for iron estimation
Weight of vatchglaes + sample * 3*464-2 Grams

Weight of wstchglaes *9.074 Grams
Therefore weight of liver sample* 0.4102 Gram

G&aple digested and made up to 100 ccs solution.
1 co solution taken for colorimetry;
G = 37 therefore L * .429

From graph this » .0114 ngta iron
* amount in 1 cc solution

Therefore in 100 cc® solution amount iron

a ( .0114 x Kt); ragias 1.14 mgms iron

= amount in 0.410? Gran dry liver

Therefore amount iron in 3”1 Grams dried liver

* | 1%k * Ings * 94.7 mgas iron



Proa (3) above liver contained

32,6 cos blood

From (2) above 1 cc blood contained

0.69 ngm iron

therefore 32b oca blood contain

(326 X 69) nigra iron
» 225 ragne lron.

Therefore amount Iron actually in

Hepatic Tissue » (97*7 - 22.5)

* (2.2 ragras iron.

/ (3) SPLEEN ---



(B bpleen.

Volume of spleen a 7 CO0O
Weight of crucible + spleen « Grains
Weight of crucible a Grans
Therefore weight of spleen % S.3 Grams

Spleen faushed and made up to 100 ocs with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
1 cc solution taken for colorimetry !
G = Ug therefore L * 310
From graph this = 3.9 mgns haemoglobin
* amount In 1 cc solution

Therefore in 100 cos solution amount haemoglobin

ol (3*9 X 100} ragm a 3%ragms haemoglobin.

From (1) above 1 oc blood contains 136.25 nmy®% Hb
Therefore volume of blood in spleen

a 390 ccs ccs
156725



{h) Solution containing spleen placed in
evaporating dish and dried to constant
weight in air oven at 105-c.

Weight of dish + dried spleen ’>6‘$.7 Grams
Weight of dish » 66.1 Grains
Therefore weight of dried spleen® 2 Grams

This was crushed to a fine powder and mixed.

A sample wan taken for iron estimation.

Weight of vatchglass +sample * 3*313 Grams
Weight of watchglass » 9.0/4 Grams
Therefore weight of spleen

sample * 0.339 Grams

Sample digested and made up to 1QQ ccs.

2 ccs solution taken for colorimetry

«
G * bj therefore L * .359

From graph this * ,(1396 on

» amount in cos solution
Therefore amount iron in 100 cos solution

® ( 0096 « 100) ragms « 0.4S nmgm3 iron
( 2 )

» amount in 0.239 Gram dry spleen

Therefore amount iron In 2 grams dried spleen

*E 42 x ragms « A mgms iron



From (3) above spleen contained

2.88 c¢cs blood

From (2) above 1 oc blood contained

0.69 ngsa iron

Therefore 2,88 ccs blood contain

(2.88 «x 69) npi iron

» 1.9 saga iron

Therefore amount iron actually in

Splenic Tlsfiue * ( k - 1,9*) stgras

» 2,02 lagms iron.

/ NUMBER 35

e**



NUMBER 35 - Aline Nkoko (B.-M.H. No0.1757)
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 « * therefore L * _39S

From graph this « 5 ragns Kb « amount in 2 cce
solution

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

0 » 32 therefore L « .4%1

From graph this * 013 mgm iron = amount In 2 ccs
solution

Therefore in 100 ccs solution amount iron

* ( .013 x
a amount In 1 cc blood.

/ <3> ura



(?) LIVR,

Volume of liver * s$h CCS
Weight of crucible ¢ liver * 324.5 CGrass
Weight of crucible « 219 Grass
Therefore weight of liver » 1055 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 * 47 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 500) agas a 2,075 agms Jib
a amount of haemoglobin in whole liver.

From (1) above 1 cc blood contains 125 *geas 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 » 3.796 Grams
Weight of watchglass a 3.073 Crams
Therefore weight of sample » 0.Hgg Grans
Sample digested and made up to 100 ccs.
1 cc solution taken for colorimetry;

G * therefore L = _.321

From graph this » .00S6 mgm iron
= amount in 1 cc solution

Therefore in 100 ccs solution amount iron
* (.0056 x 100) mgma « 0,06 mgm
* amount in 0.422 Cram dried liver

Therefore amount lron iIn go.g Grams dried liver

* (*S5 X YmER3 & .19 agms iron

* Total iron in whole liver.



From (3) above liver contained

16.6 cos blood

From (2} above 1 cc blood contained

0.65 mgm iron

Therefore 16,6 ccs blood contain
(16.6 x .65) mga Iron
t 10.8 myitis Iron

Therefore amount iron actually present in

Hepatic Tissue * (U-1.1Q - 10.S) ngras

& 30.39 mgrae iron.

/ {3) SPLEEN -x-



(3) SPLEEN.
Volume of spleen s N CCS

Weight of crucible + spleen * :ﬁ%Z Grams
Weight of crucible > Crams
Therefore weight of spleen Aa $.2 CGrams
Spleen raushed and made up to 100 ccs solution
with distilled water. Shaken, and allowed to
stand overnight In refrigerator.
2 ccs solution taken for colorimetry ;

O » 70 therefore L « .15™*9
From graph this » 1.975 &ma haemoglobin

= amount in 2 ccs solution

Therefore in 100 cos solution amount Hb
ragms > 98.79 mgms Hb
» amount of haemoglobin in whole spleen.

From (1) above 1 cc blood contains 125 mgm Hb

Therefore volume of blood in spleen u* 9775 ««
IV\:Il-yIII.... cC

- 0.79 «cc



NUHBSB. 3S - continued,
(4) solution containing spleen placed in
evaporating dish and dried to constant weight

in air oven at 105°c.

Weight of dish + dried spleen » 116%2 drams
Weight of dish * 175 drams
Therefore weight of dried spleen* 1.2 dram

This was crushed to a fine powder and mixed,

A sample was taken for iron estimation i

Weight of watchglass + sample * Grams
Weight of watchglass * 3*"\74 Grams
Therefore weight of spleen

sample * 0.238 Gram

Sample digested and made up to 100 ccs.
2 cos solution taken for colorimetry.
G * 37 therefore L » .426
Prom graph this * ,0113 agm iron
* amount in 2 ccs solution
Therefore in 100 ccs solution amount iron
* (0113 x 100 ) mgm » 0.565 nym Fe
* amount In Q.238 Gr*m dried spleen

Therefore in 1,2 Gram dried spleen amount iron

* Total iron in whole spleen.



379

From (3) above spleen contained

0,79 no blood

From (?) above 1 ec blood contained

0.65 tagni Iron

Therefore 0.79 oc blood contains

(79 S 65) ragm lron

*% 0.514- ragra iron

Therefore amount iron actually present in

Splenic Tissue « (2.S4- - 0,514-) ngm

» 2,326 nmgVG iron.

/ NUMBER 39 L 2l



NIH3ER 59 @ 3aloae Mofekeng (B.H.H. No0.2003)
Full term male. Birth Weight 9 |lbs 7
Age 12 hours. Died of intracranial hemorrhage.

Mother*s W.R, +.¢e

(1) 1 oc blood taken for haemoglobin estlm -tlon.
Made up to 5° cca with distilled water. Allowed
to stand overnight in refrigerator.

1 cc solution taken for colorimetry ?

G * % therefore L * .1505

From graph this * 2.3 agme h-al-emoglobin
* amount in co solution

Therefore in 90 ccs solution amount haemoglobin
* (2.3 x 50) mga = 115 J3ms

« amount In 1 co blood.

(2) 1 @0 blood taken for iron estimation.

Digested and made up to 100 ccs solution

2 ccs of this solution taken for colorimetry;
»

O « % therefore L « N-1

From graph this » .0115 sigm iron * amount in 2 co
solution

Therefore in 100 ccs solution amount iron

* | .011$ X %(D % ragas ** 0.59rrgm iron

« amount in 1 oc blood.
/ (3) LIVER



(3) kivg”

Volume of liver a 11~ CCB
Veight of Gruelole + liver a 3to Grams
Weight of crucible = H13»5 Grams
Therefore weight of liver a 120-5 Grams

Liver mushed end made up to $o00 ccs with
distilled water. Shaken, and allowed to
stand overnight in refrigerator.
1 co solution taken for colorimetry
G * ~3 therefore L « .34
From graph tills & 4-6 mgras haemoglobin
« amount in 1 co solution

Therefore in 900 co® solution amount Hb

e (U-.6 x 530) mgms * 2,300 agas haemoglobin

= amount of haemoglobin In liver.
From (1) above 1 cc blood contains 115 fflgas Hb
Therefore volume of blood In liver » 2300 CXQ

aa 20 ccs,



NUMBER 39 « continued.

(4) Solution containing liver placed In
evaporating dish .ad dried to constant, weight
In air oven at 105°G.

Weight of dish & dried liver » 7’33 Grans
Weight of dish * 213*5 Grams
Therefore 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
Weight of watohglass * 3«G?15 Grams
Therefore weight of sample » 0.4275 Grams
Sample digested and made up to 100 ccs,

2 ccs solution taken for colorimetry i

O * 23 therefore L "m *553

From graph this * .0147 mg® iron
« amount 1n ? cce solution

Therefore in 100 ccs solution amount i1ron

« amount In 0,7275 Gram dried liver

Therefore In 24.5 Grams dried liver amount Iron

* Total iron in whole liver.



From (3) above liver contained

20 ocs blood

From (2) above 1 oc blood contained

0.59 agio iron

Therefore Z) cos blood contain

(20 X 59) rmgas iron

$ 11*6 mgms iron

Therefore amount Iron actually present In

Hepatic Tissue » (*2.12 - 11.6) ngm

*  30.32 mgms iron.



(3) m m

Volume of spleen a g cos
Weight of crucible + spleen * 196.2 Grams
Weight of crucible « 166.2 Grams
Therefore -weight of spleen * 10  Grams

Spleen mushed and made up to 100 oca with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
1 cc solution taken for colorimetry 1
G a 51 therefore L * .2924
From graph this * 3.675 sagas haemoglobin
« amount in 1 cc solution
Therefore In 100 ecu solution amount Hb
= 367.5 ngns haemoglobin.
» amount haemoglobin in spleen.
From (1) above 1 cc blood contains ]_1.55agas Hb

Therefore volume of blood in spleen * 36/+5 ocs
TTs

« 3.2 ccs



MUMBER 59 ~ continued.
(4) Solution containing spleen placed in
evaporating dish end dried to constant weight

in air oven at 105°c.

Weight of dieh + dried spleen « 169 G-rams
Weight of dish » 1S6.2 (trams
Therefore weight of dried spleen* 2.6 Grams

This was crushed to a fine powder and mixed.

A sample was taken for iron estimationi

Weight of watchgl&us 4 sample » 3.30rams
Weight of watchglass * 3*7715 Oraras
Therefore weight of sample * 6.2265 Oram

Sample digested and made up to 100 cos.
4 cos solution taken for colorimetry:
0 « 29 therefore L « .536

From graph this » 0.0143 ngm iron
* amount in 4 acs solution

Therefore in 100 ccs solution amount iron

« ( .0143 «x 100) mm 8 0.35/5 mgm iron

* amount in 0. 225 Gram dry spleen
Therefore in 2.6 Grams dried spleen amount iron

e (*3575* 26 ) m » 4.3 rags iron

< 8SQg?-) m e

« Total iron in spleen.



frora {3} above spleen contained

3.2 cos blood

From (3) above 1 co blood contained

0.59 ragm iron

Therefore 32 cos blood contain

(3*2 x .59) ago Iron

& l.gg aga iron

Therefore amount Iron actually present in

Splenic Tissue a (H-3 - [|.SS) ragni

&, 2.U2 mgra iron.

/  NUMBER 40



vulixieR  40.  Eliza Lithuli. (8.M.H.NO 33%)

Female. Stillbirth. Premature (33 * 3N weeks)

Birth weight 4 Ibs.

(1) 1 ce blood taken for haemoglobin estimation.
Diluted to 90 cos with distilled water. Allowed

to stand overnight in refrigerator.

1 cc solution taken for colorimetry s

o« therefore L » 1659
From graph this » 2.1 mg® haimoglobin
« amount in cc solution

Therefore in 90 ccs solution amount haemoglobin

* (2.1 x 50) mgma * 105 mgms haemoglobin

a amount in 1 cc blood.

(2) 1 co blood taken for iron estimation.
Digested and made up to 100 ccs solution.
2 ccs solution taken for oolorimetry i

O « 45 therefore L * .344

From graph this * 0092 ragm iron « amount in 2 ccs
solution

Therefore In 100 ccs solution amount iron

» ((0092 X 1903 a£5m * 0.46 n'gtnulro

* amount in 1 cc blood.

/ (3) LIVER o=



33S

Volume of liver *»*  KS ccs
Weight of crucible + liver * 25/\-5 »rams
Weight of crucible a 201.5 Orems
Therefore weight of liver » 53 Orams

Liver mushed and made up to 500 cos with
distilled water. Shaken, and allowed to stand
overnight in refrigerator,
2 cce solution taken for colorimetry

G » 67 therefore L * .1739

From graph this =*2.2 mgras Hb * amount in 2 cos
solution

Therefore in 500 ccs solution amount haemoglobin

» amount haemoglobin In liver.
From (1) above 1 cc blood contains 105 mgras Hb

Therefore volume of blood in liver * 550 ab-

= 5.25 CcC8



(4) Solution containing liver placed in
evaporating dish and dried to constant
weight in air oven at 1Q5°G.

Weight of dish + dried liver * 211.7 Grains
Weight of dish « 2Gl1.5 Grams
Therefore weight of dried liver * 9.7 Grams
This dried liver was crushed to a fine powder
and mixed. A sample was taken for iron

estimations

Weight of watohgloss + sample * 3*5& Gratae

Weight of watchglass *» 3*M715 Grams
Therefore weight of liver sample® 0.46S5 Grams

Digested and made up to 100 ccs solution.
2 ccs solution taken for colorimetry

G * 551 therefore L * .2537

From graph this » ,006g tags iron
a amount In 2 ccs solution

Therefore In 100 cca solution ©mount iron

= t .0063 x 1]0) nOn . 0.3* w iron
# amount in 0,4265 gram dried liver

Therefore In 9*7 Grafts dried liver amount of

* (.34 x 9.7 ) mgtaa » 6.75 mgras iron
( 4&S5 >

* Total iron in whole liver.

iron



From (3) above liver contained

5.25 ccs blood

From (2) above 1 cc blood contained

0,26 Riga iron

Therefore 5,25 ccs blood contain

{5.25 x .~6} mg® iron

L ?J'2 mgaas Iron

Therefore mount actually present in

Hepatic Tissue * (6.75 - ?e**?) aps

< H,33 mgms iron.

/ (3) SPLEEN



(3) SPLEEN,

Volume of spleen » 3
Weight of crucible + spleen a 70, Ureas
Weight of crucible = 06,7 Urarns
Therefore weight of spleen * 3*7 Oraa0

Spleen mushed and made up to 100 ccs with distilled
water. Shaken, and allowed tostand overnight in
refrigerator.
2 ccs solution taken for colorimetry.

O-w 75 therefore L = .1249
From graph this * 1.6 mgma haemoglobin

a amount in 2 cos solution

Therefore in 100 ccs solution amount Hb

* (1.6 x 100 ) mgms * SO ragms Hb
( 2}

a amount of haemoglobin In spleen.
From (1) above 1 cc blood contains 106 mgras Hb

Therefore volume of blood In spleen * 1& ccs

50.76 ccs



NUMBER 40 - continued.
1) Solution containing spleen placed 1in
evaporating dish and dried to oonstant
weight in air oven at 105°c.
Weight of dish & dried spleen * 67.4 Grams
Weight of dish * 60.7 Grams
Therefore weight of dried spleen* 0,7 Granm
This dried spleen was crushed to a fine powder
and mixed. A cample was taken for iron
estimationt
Weight of watchglass + sample * §*’\99" Grams
Weight of watchglass * 3.0 I'5 Grams
Therefore weight of spleen
cample * 0.1979 Gram

Sample was digested and made up to 100 cos.
4 ccs solution taken for colorimetry

G = «k"p therefore L * 359

From graph this a 00D ragm iron

* amount iIn 4 ccs solution
Therefore in 100 ccs solution amount iron
* 009% « 100) ragm * 0.24 ngm iron
4 )
« amount in .1979 Gram dried spleen

Therefore amount of iron in 07 Gram dried

spleen * (.24 x .7 ) mgm a 0,95 nmgm iron
( JI575~>

* Total iron in whole spleen.

/ From



373-

From (3) above spleen contained i

Q.7b co blood

From (2) above 1 co blood contained

0.46 ffigm Iron

Therefore 0,76 co blood contains

(76 X .46) mgs iron
B 0O»35 ago *rort

Therefore amount iron actually present in

Splenic Tissue = (0.95 - 0.35) ngm

= 06 mgni iron.

/' NUMBER 41



NUMBER 41 - Maria Nxumalo (B.M.H. No0.3453)
Full term male. Birth weight b Ibs. Lived

5 hours. Died of intracranial haemorrhage.

(1) 1 cc blood taken for haemoglobin
estimation. Diluted to 90 cos solution with
distilled water. Allowed to stand overnight,
in refrigerator.
2 ccs solution taken for colorimetry.

a * 5O therefore L * 2513

From graph this * 3-175 wgnis raemoglobin
* amount In ccs solution

Therefore in a)ccs solution amount Hb
* {3*175 x mgras > 79-4 ragms Hb

« amount in 1 cc blood.

(2) 1 cc blood taken for Iron estimation.
Digested and made up to 100 ccs solution.
2 cce solution taken for colorimetry

O » 47 therefore L * .323

Froia graph this * 0.0033 nmgm iron
* amount in 2 cc solution

Therefore in 1(D ccs solution amount iron

* (.0033 x 2"00} mgm 3 0.44 mgm iron

* amount in 1 cc blood.

/  (3) LIVER



NUMBER - continued.

(3) LIVER.

Volume of liver = 100 cos
Weight of crucible * liver = 377 Grams
Weight of crucible * Grams
Therefore weight of liver « .J Grams

Liver muehed and made up to s$oo0 ccs solution
with distilled water. Shaken, and allowed to
stand overnight In refrigerator.
1 co solution taken for colorimetry !
G * 53 therefore L * 2757
From graph this * 3**75 mgms haemoglobin
= amount in 1 cc solution
Therefore in 900 cca solution amount Hb
- 0.A75 * 500} ngas * 1737.5 Mgas Ho
* amount haemoglobin In liver.
From (1) above 1 cc blood contains 79*" mgms Hb

Therefore volume of blood in liver * 1737*5
79.4

= 20.g ccs.



(4) Solution containing liver placed in
evaporating dish and dried to constant weight
in air oven at 1080 G.

Weight of dish + dried liver * 234 drams
Weight of dish * Zi?oog Grams
Therefore weight of dried liver * .J Grams
Dried liver was crushed to a fine powder and

mixed. A sample was taken foriron estimation:

Weight of watohgl&SB + sample * Grams
Weight of watahglass « 3.0716 Grans
Therefore weight of liver

sample « 0.315 Oram

Sample was digested and made up to 100 ccs
solution. 2 cos solution taken for colorimetry:

O » 33 therefore L * |k&>2

From graph this * .0125 ngm iron
= amount in 2 ocs solution

Therefore in 100 cos solution amount iron
= (.0125 «x 100) mgm * 0.64 mgm iron
( 5
* amount in O. ]5 Gram dried liver

Therefore in 203 Grams dried liver amount

iron « (.64 x 20.5) mgms = 41.7 mgma iron

* Total™lron in whole liver.

/ From



From (3)

From (2)

Therefore

above liver contained 20.6 ccs blood

above 1 co blood contained 0.44 mgm Fe

20.6 ccs blood contain i

(20.6 x .44) mgjas iron

9.17 Jagnts Iron

Therefore amount Iron actually in

Hepatic Tissue « (41.7 - 9*17)

* 32.53 mgms iron.

/ (3} SPLEEN <t



(3) SPLEEN.

Volume of spleen 20%&5
Weight of crucible & spleen .J Grain
Weight of crucible 201.5 Gram
Therefore weight of spleen 4.4 Grams

Spleen mushed and made up to 100 cos with

distilled water. Shaken, and allowed to

stand overnight in refrigerator.

4 cos solution taken for colorimetry s

o - W therefore L « «3°3*

From graph this ® 3.6/5 mgms haemoglobin
a amount iIn 4 ccs solution

Therefore in 100 ccs solution amount Hb

ol ES*"?S * AOQ g mgrae * 91.275 ngma Hb
4 TIT! pp™, Rt e

w amount of haemoglobin in spleen.
From (1) above 1 cc blood contains 79*~ mgms Hb
Therefore volume of blood in spleen » 91*~75ccs

"IN

a 1*16 ccs*



NIIMBEK 41 - continued.
(4) Solution containing spleen placed 1In
evaporating dish and dried to constant weight

in air oven at 105° C.

Weight of dish + driedspleen » 202+*2 drams
Weight of dish * 201,5drams
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 * 3.0716 drams
Therefore weight of spleen

sample m 0.2174 Gram
Sample was digested and made up to 100cce
solution, 1,25 ccs solution taken for colorimetry:

d » 37 therefore L * .432

From graph this a 0,0115 mgra iron
* amount in 1.25 ccs solution

Therefore in 100 ecu solution amount iron

= Ol5  x 100 3 mgms » 0.92 agms iron
125
* amount iIn 0.2174 dram dried spleen.
Therefore In 0.7 dram dried spleen amount iron

* x .I™N)ymgms « 2.96 agas iron

« Total Ilron In spleen.
/ From ,._.



From (3) above spleen contained i

116 ccs blood

From (2) above 1 cc blood contained

0.44 mgm iron

Therefore 1.16 ccs blood contain

(116 X 044) ngra iron

* 0.51 ragm iron.

Therefore amount iron actually in

Splenic Tissue = {2.96 ) 51) mgms

* 21"5 mgms lron.

/  NUMBER 42



NtIfBEB k2 - Kermlna Mat&ban© (B.M.H.No.

Male. Stillbirth. Premature (27 - 22 weeks)

First twin (binovular) Birth weight 2 Ibs k o0zs.

(1) 1 cc blood taken for haemoglobin estimation

Diluted to E) oca with distilled water. Allowed

to stand overnight in refrigerator.
2 ccs solution taken for colorimetry

G * 53 therefore L » 26%

From graph this » 3.k ragms hiemoglobin
* amount In oca solution

Therefore in H)ccs solution amount Hb

* amount in 1 oc blood.

(?) 1 cc blood taken for iron estimation.
Digested and made up to 100 ccs solution.

2 cce solution taken for colorim etry:

From graph this » .007 mgm irQn
» amount in ccs solution

Therefore in 1(1) ccs solution amount iron

* amount in 1 oc blood

/ (3) LIVER

o



3) mm

Volume of liver 33 cce
Weight of crucible + liver 255 Grams
Weight of crucible 219 Grams
therefore weight of liver 3J.5 Grams

Liver mushed and made up to 53Q ccs with
distilled water. Shaken, and allowed to stand
overnight In refrigerator,
2 ccs solution taken for colorimetry i
G * 62a therefore L = .JMi
From graph this ** 2.375 Hb
* amount In 2 ccs solution

therefore in 900 ccs solution amount haemoglobin

« (2.575 x rngras * 643*75 mgnis Hb
» amount haemoglobin in liver.
From Q.5 above 1 cc blood contained 63 mgras Hb

therefore volume of blood in liver * 643*75 f*ne
S5



NUMSTK Hg - continued.

(HO Solution containing liver placed in
evaporating dish and dried to constant weight
in air oven at 10$°0

Weight of dish + dried liver * 275.9 Orana
Weight of dish * 219 O-ramns
Therefore weight of dried liver a 6,9 Prams
Dried liver crushed to a fine powder and mixed.
A sample was taken for i1ron estimation:

Weight of watishglass ¢ sample « 3.3956 Grams
Weight of watohglaaa = 3,0716 Grams
Therefore weight of liver samples 0.32H Gram
Sample digested and made up to 100 cos.

2 ocs taken for colorimetry:

G » 50 therefore L « ,2366

From graph this « .0063 mgm iron
amount in 2 cas solution

Therefore in 100 cos solution amount iron

Therefore in 6.9 Grams dried liver amount

iron » ( ,315 x L»] ) mgdflis * 6,5 mgms Fe.

« Total i1ron in whole liver,

/ From ,.



yib .

From (3) above liver contained

76 cos blood

From (2) above 1 cc blood contained i

0.35 mg® Iron

Therefore ocs blood contains 1

( 7.6 x .35) oigra Iron

» 2.66 nmgm Iron.

Therefore actual amount iron 1in

mHepatic Tissue =* (6.5 - 2.66) mgras

* 3«2& mpjas iron.

SPLEEN



KICKER tg - continued.

QS arlSH.

Volume of spleen 3 e 2 ccs
Weight of crucible * spleen « 177.2 Grams
Weight of crucible * 173*2 Grams
Therefore weight of spleen » 2  Grams

Spleen mushed, and made up to 100 ccs solution
with distilled water. Allowed to stand overnight
in refrigerator, after shaking.
N ccs solution taken for colorimetry
o > 63 therefore L = .2007
From graph this » 2 .52% mgms haemoglobin
« emou.it In k ccs solution

Therefore i1In 100 ccs solution amount Eb

= (@525 X "199)5vagrae 631 myms Hb

= amount of haemoglobin in spleen
From (1) above 1 ec blood contained 85 ragae Hb

Therefore volume of blood in soleen * 67.1 ccs

~ W

a 0,7~ CCS.



(4) Solution containing spleen placed in
evaporating dish and dried to constant weight
in air oven at 165°G.
Weight of dish edried spleen * 175*"5 Grams
Weight of diah *175.2 Grams
Therefore weight of dried spleen* 0.25 Gram
Dried spleen crushed to a fine powder and mixed.
A sample was taken for iron estimation.
t
Weight of watchglass & sample * Grams
Weight of watchglass * 30716 Grams
Therefore weight of spleen
sample =0.0964 Gram

Sample digested and made up to 100 ccs.
5 ccs solution taken for colorimetry }

G » B3 therefore L * .200/

From graph this * .0053 mgm_iron
* amount in D °GS solution

Therefore in 1(1) ccs solution amount iron
* | 0053 « 100) ngm * 0.106 nmgm iron
* amount in 0.0964 Gram dried spleen

Therefore in 0.2 Grara dried spleen amount

iron = ( .106 X (ﬁa ( mgm * 0,275 mpa Fe
( : )

* Total iron in spleen.

/ From



From (3) above spleen contained

0. 74 cc blood

From (2) above 1 cc blood contained

0. 35 ngm iron

Therefore 074 cc blood contained
(.7~ x .35 ) nga» Iron

* 0,259 ragia Iron

Therefore actual amount of Iron In

Splenic Tissue * (0.275 - 0.259) npra

= 0,016 mgm Iron

/ NUMBER 43



NUMBER 43 - Hermlna Mata-bane (B.M.H.N0.346¢)
Male. Stillbirth. Premature (27 - 2& weeks)

Second twin, (binovulsr) Birth weight : 2 Ibs.

(1) 1 cc blood taken for haemoglobin estimat-
ion. Diluted to 90 ocs with distilled water.
Allowed to stand overnight in refrigerator !
2 ccs solution taken for colorimetry i

a « 43 therefore L <« .364

Prom graph this « 4.6 ragras haemoglobin
« amount in 2 ccs solution

Therefore in 5" ccs solution amount haemoglobin
{4.6 X J3Q/ ragras * 13 mgms haemoglobin

« amount In 1 cc blood.

(2) 1 co blood taken for iron estimation.
Digested and made up to 100 ccs solution.
2 ccs solution taken for colorimetry s

G a 47 therefore L = .32

From graph this * ,Qoss raga ifon
» amount In ccs solution.

Therefore in 1GG ccs solution amount iron
S ({.0099 X }(T)O)) nya « 0.44 ngm iron
amount In 1 cc blood.

/' (3) LIVER «e-



NUMBER 43 - continued.

(3) LIVER.

Volume of liver * 32 CCS
Weight of crucible + liver » 221.2 Grams
Weight of crucible * 1S&.2 (/reins
Therefore weight of liver * 35 Grams

Liver mushed and made up to 500 ccs with
distilled water. 3haken# and allowed to
stand overnight 1in refrigerator.
2 cca solution taken for colorimetry
G = 4S2 therefore L » .314
From graph this * 3.95 mgms haemoglobin
» amount in 2 ccs solution

Therefore i1in 57Q ccs solution amount Hb

(3*95 X J~No) mgras * 987*5 mgme Hb

« amount haemoglobin in liver.

From (1) above 1 cc blood contained 115 mgms Hb

Therefore volume of blood in liver * 9&7*5
115

a £,6 CCS.



360

(H) Solution containing liver placed in
evaporating dish and dried to constant

weight in air oven at 1Q5°G.

Weight of dish + dried liver » 192m Grams
Weight of dish « 15%% Grams
therefore weight of dried liver = £ Grams

Dried liver crushed to a fine powder and mixed.
A saraple was taken for iron estimation
Weight of watchglaas & sample « 3*"24 Grams
Weight of watchglass = 3*716 Grams
Therefore weight of liver
sample * Q.33"& Gram

Saraple digested and made up to 100 ccs.
2 ccs taken for colorim etry

G * 502 therefore L * .297

From graph this « .0079 ®gm jron
* amount in ccs solution

Therefore in 100 ccs solution amount iron

* amount iron in 0.3308 Gram
dry liver.

Therefore in 62 Grams dried liver amount

= Total iron in whole liver

/  From ee-



Fro® (3) above liver contained

£.6 ccs blood

From (2) above 1 cc blood contained

0.44 mg® iron

Therefore 256 ccs blood contains

(g.6 X .44) ragm iron

* 3.18 ®gms iron

Therefore amount iron actually present

in Hepatic Tissue * (7*39 - 3*7%) sigaas

« 30l mgms iron.

/  (3) SPLEEN ...



(3) E£E£LwuK»

Volume of spleen « - 1.5 ccs
Weight of crucible + spleen * 68.2 Grans
Weight of crucible a 66.7 Grans
Therefore weight of spleen « 1.5 Grams.

Spleen mushed and made up to 100 ccs with
distilled water. Shaken, and allowed to stand
overnight In refrigerator.
k cca solution taken for colorimetry 1

G * B3 therefore L * .1956
Prom graph this » 2.275 mgras haemoglobin

« amount In J ccs solution

Therefore in 100 ccs solution amount Hb

* 5 3N7T5 X 100; MRl s 61.875 nigras Hb
% .

= amount of haemoglobin In spleen.

From (1) above 1 cc blood contained 115 agms Hb

Therefore volume of blood in spleen * 61.875 no
115

* 0.5 oc.



NUMBER H®% - continued. N3 *

(4) Solution containing spleen placed in
evaporating dish and dried to constant weight

in air oven at IO&) C.

Weight of dish + dried spleen *8(8. drains
Weight of dish » . Grama
Therefore weight of dried spleen* Q.25 dram

Dried spleen crushed to a fine powder and
mixed. A sample was taken for i»on estimation:
Weight of watohglaes + sample * Grams

Weight of vatchglass *J3.QJlc Grams
Therefore weight of spleen sampleaO.lI0O0S Gram

Sample digested and made up to 100 ccs solution
5 ccs solution taken for colorim etry
G * OO therefore L « .1871

From graph this * .001*9 ngm {ton
* amount in ccs solution

Therefore in 100 ccs solution amount of Iron

* g X 1%23 nga « .09s rigm lron
* amount in 0.1008 dried spleen
Therefore in Q.25 Gram dried spleen amount

lron « ( .0% x .25 ¢ . 02113 sinn Fe
< 7T002) “e*  —e u—

» Total iron in spleen



From (J) above spleen contained

0,54 cc blood

From (2} above 1 cc blood contained

0.44 mgm iron

Therefore O.B’ﬂ.cc blood contains

(*54 x ,44) ngm iron
= 0.2376 ragsllron

Therefore amount iron actually present In

Splenic Tissue » (0.243 - Q.237&) ngm

» 0.0064 JHgia iron.

/ NUMBER 44



NW33 - HKtobl Moaisekeng (C.H.No.JSJO®)

Full term. Male. Birth weight 7 Ibs & ozs.

Age:10 days. Was a forceps delivery.

(1) 1 cc blood taken for haemoglobin
estimation. Diluted to $0 ccs with distilled
water. Allowed to stand overnight in refriger-
ator. 2 ccs solution taken for colorimetry

O =42 therefore L * .369

From graph this » 4.65 agms haemoglobin
- amount In 2 ccs solution

Therefore In 5‘ cc® solution amount Hb

9 ( 46% x ~0) * 116.25 mgms Hb

« amount In 1 cc blood.

(2) 1 cc blood taken for Iron estimation.
Digested and made up to 100 ccs solution.
2CCS solution taken for colorimetry

G * 34 therefore L * .469

From graph this * .0124 ngm Iron
» amount Iron In 2 ccs solution

Therefore iIn 100 ccs solution amount iron
( M-2% * 122| agm = 0.62 agra iron
* amount in 1 cc blood.

/' (3) LIVER ===



(3) LIVER,

Volume of liver W 100 CCS
Weight of crucible + liver * 2S5 Grams
Weight of crucible * 1ZK,2 Grams

Therefore weight of liver U & Grams

Liver mushed and made up to 5 cos with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
2 ccs solution taken for colorimetry;
G a 33 therefore L * .u&2
From graph this * 6.025 mgms haemoglobin
» amount in 2 ccs solution

Therefore in Hx)ccs solution amount of Hb

* g 6.025 x 59))) mgms = 1506.25 mgms Hb

* amount haemoglobin in liver.

From (1) above 1 cc blood contained 116.25 nmgm Hb

Therefore volume of blood in liver * IIIE.S)@% (IB

* 12,9 ccs



3&7.

(4) Solution containing liver placed in
evaporating dish and dried to constant

weight in air oven at 105°c.

Weight of dish + driedliver * 197* Grama
Weight of dish » 175*2 Grams
Therefore weight of dried liver « 22.2 Grams

Dried liver crushed to a fine powder and
mixed. A sample was taken for iron estimation s
Weight of watchglass + sample * 3¢5sr Grams
Weight of watohgl&es « 3»°75  Grams
Therefore weight of liver
sample = 0*"33" Grams

Sample digested and made up to 100 cos solution
1 cc solution taken for colorim etry

G * 3D therefore L * 456

From graph this » 0.0121 ngm_iron
> amount in 1 cc solution

Therefore in 1(D ccs solution amount iron
* (0121 X 1CD) nmgm  « 1,21 ngm iron
* amount in .4334 Gram dried liver

Therefore in 22.2 Grams dried liver amount of

iron :*E 1.21 « 222)) mgms = 61.9 ragms iron

743" k

* Total iron in whole liver.



From (3) above liver contained

IE .9 cca blood

From (2) above 1 cc blood contained

0.62 mgra iron

Therefore 129 cca blood contain

(129 X *62) ragm iron

a & agras iron

Therefore aiaount Iron actually in

Hepatic Tissue - (61.9 - &) ragaa

* 539 agms iron.



(3 SPLEENe

Volume of spleen w 12 ccs
Weight of crucible + spleen a 61.5 Grams
Weight of crucible » 66,7 dralns
Therefore weight of spleen * 14.S Grams

Spleen mushed, and made up to 100 ccs with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
1 cc solution taken for colorimetry

G » 3& therefore L » .444
From graph this « 5.6 ragnis haemoglobin

> amount in 1 cc solution

Therefore in 100 ccs solution amount Hb

a 560 ragras
* amount haemoglobin in spleen

From (1) above 1 cc blood contained 116.25 nigra Hb

Therefore volume of blood in soleen * 660

4.6 ccs



HUMBER 44 . continued.

(4) Solution containing spleen placed

In evaporating dish and dried to constant
weight in air oven at 105°C

Weight of dish & dried3pleen :‘:88 Grams

Weight of dish Grama
Therefore weight of dried spleen* 3 Grama

Dried spleen was crushed to a fine powder and

mixed. A sample was taken for iron estimations

Weight of watchglass + sample * 3*N1N Grama
Weight of watchglass » 3*N75 Grams
Therefore weight of sample * 0.141 Gram

Sample digested and made up to 100 ccs.
2 ccs solution taken for colorimetry t
G * b0 therefore L = .301

From graph this * .0og mgm iron
$ amount in 2 ccs solution

Therefore in 100 ccs solution amount Iron
4 r | nsa - °*u msn
* amount iron in 0.141 Gram

dried spleen

Therefore in 3 grams dried spleen amount iron

% Total iron in spleen.



From (3) above spleen contained

H.g cc3 blood

From (2) above 1 oc blood contained

0.62 mgm 1iron

Therefore 4.g ocs blood contain

{b.g x -62) mgra iron

d 2.976 mgm iron

Therefore amount of i1ron actually present

in Splenic Tissue = (£.51 -~ 2.976) mgm

H 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 « 5.15 ragas haemoglobin
* amount iIn 2 ces solution.

Therefore iIn 50 ccs solution amount haemoglobin

* (5.15 * JSE) 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:

1l « 367 therefore L * 516

From graph this » .013S raga i1ron
« amount iIn 2 ccs solution

Therefore In 100 ccs solution amount iron

* ] .0138 x loo)mras * 0.69 mgras lron

» amount iIn 1 co blood.

/Lhﬁgg .



(3 LIVER.

Volume of liver * 90 ccs
Weight of crucible + liver * 302.n Grams
Weight of crucible ** 201.7 Grams
Therefore weight of liver » 100.7 Grams

Liver mushed and made up to 50Q ccs with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
1 cc solution taken for colorimetry:
G * 50 therefore L * .301
From graph this = 3 .S ragras haemoglobin
« amount in 1 cc (solution
Therefore i1n 500 ccs solution amount Hb
= (3.3 x 500) mgms
a 1,960 mgras haemoglobin
* amount of Hb in liver

From (1) above 1 cc blood contained 123.75 ®gms
haemoglobin

Therefore volume of blood In liver a 1Q00

s 1N.75 ccs

/ <n> cecece



NinHIBZR U5 ~ 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 » 22}, Grams
Weight of dish =20 Grams
Therefore weight of dried liver » 1 Grams,

Dried liver crushed to a fine powder and mixed.
A sample was taken for iron estimation.

Weight of watchglass + sample * 3373~ Grams
Weight of watchglass « 3*°75  Grams
Therefore weight of sample ** 0.2956 Gram

Sample digested and made up to 100 ccs solution.
1 cc solution taken for colorim etry:

G =* 39* therefore L * .406

From graph this a Q.01Q8 nya_iron
a amount In 1 cc solution

Therefore in 1(D ccs solution amount iron

= ( .0108 «x 1(D} mgm » 1.08 ngm iron
» amount in 0.2986 Gram dry liver.

Therefore in 22.1 Grams dried liver amount of

iron = ( 1.08 « |2’\1 ) mgma * 80 mgms iron

* Total iron in whole liver.



From (3) above liver contained

14.75 c¢ss blood

From (2) above 1 cc blood contained

0.69 mgs iron

Therefore 14.75 cce blood contain
(14.75 x 69) agras iron
« 10.2 mgras iron.
Therefore amount iron actually present
in Hepatic Tissue = (fD ~ 10.2} mgs*

* 09¢ ragms iron.



KUBE- "5 — continued

(3) SPLrrri.

Volume of spleen * ccs
Weight of crucible & spleen * i9§*7 Gfans
Weight of crucible « 166.2 Grams
Therefore weight of spleen aa 6.5 Grams

Spleen mushed, and made up to 100 ccs with
distilled water. Shaken, and allowed to
stand overnight in refrigerator.
2 ccs of this solution taken for colorimetrys
G a O therefore L ® .2518
Prom graph this = 3*3-75 mgas haemoglobin
> amount in 2 ccs solution

Therefore in 100 ace solution amount Hb

® amount haemoglobin in spleen.
From (1) above 1 cc blood contained 126.75 agm Hb

Therefore volume of blood in spleen = %2375 nntt

8.75



(*0 Solution containing spleen placed in

>
evaporating dish and dried to constant
weight iIn air oven at 107° 0.
Weight of dish + dried spleen » 1$7»5 Grams
Weight of dish . * 136.2 Orana
Weight of dried spleen - 1.3Gan

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 2+ Q.120 Crata

Sample digested and made up to 100 cca,
2 cca solution taken for colorimetry:
G = H7* therefore L = ,325

Pitra graph this = .0037 mgra iron
= amount in 2. ccs solution

Therefore i1in 100 cos solution amount iron

” F .0037 X 100) a 0.U35 ragn iron

= amount iron in 0.126 Gram dried
spleen

Therefore amount iron In 1.3 Grams dried spleen

* Total 1iron iIn spleen.



From (3) above spleen contained ;

1.23 ocs blood

From (2) above 1 cc blood contained

0.69 ragn 1ron

Therefore 1.23 oca blood contain

(1.23 x .69) mgra iron

* 0.S5 ragn iron

Therefore gmouht iron actually present 1in

Splenic Tlsaue * (U.U3 - G.&5) ragn

s 3.63 aigus iron.

/ NUMBER

)

Vi

eoeof



NUMBER 46, Agnes (B.M.H. No. 3962 Full
terra. Male. Birth weight 7 ILs 11 ozs.
Aged { days.

U) 1 @0 blood taken for haemoglobin

estimation. Diluted to 50 ... with distilled

water. Allowed to stand overnight in refriger-

ator. 2 ccs solution taken for colorimetry s
0 3*r  therefore L * .462

From graph this » 5,2 mgms haemoglobin
* amount in 2 ccs solution

Therefore in D ocs solution amount haemoglobin

* (5SS x”™ )rdme ® 15 nga haemoglobin
* amount In 1 cc blood.

(2) 1 cc blood taken for iron estimation.
Digested and made up to 100 COO solution
2 ccs solution taken for colorimetry:

G =* 302 therefore L =* .516

From graph this » .013s raga jron
» amount in ocs solution

Therefore in 100 ccs solution amount iron
a ( 013 x 100} agn a Q.&3 ngm iron

a amount in 1 QaC blood.

}
/' (3) LIVER ---



(3) LIVER.

Volume of liver at 55ccs
Weight of crucible + liver * 313.5 Grans
Weight of crucible * 219.2 Grams
Therefore weight of liver * 94.3 Grams

Liver mushed and made up to 50 ccs with
distilled water. Shaken, and allowed to stand

overnight in refrigerator.

1 cc solution taken for oolorlmetry:
G * 57 therefore L * .Z4P1
From graph this » 3.075 mgms haemoglobin
= amount-in 1 cc solution
Therefore in SQQ ccs solution amount Hb
* (3.075 x 500) ragms * 1537.5 agaa Hb
» amount haemoglobin In liver.

From (1) above 1 cc blood contained 175 mgms Hb

Therefore volume of blood in liver * 15375 CCS
145

* 10,6 ccs



(4) Solution containing liver placed In
evaporating dish and dried to constant

weight in air oven at 1Q5°C*

Weight of dish * dried liver *  243*5 Gram#
Weight of dish * 219,22 Grams
Therefore weight of dried liver * 24.0 Oresta

Dried liver crushed to a fine powder and mixed.
A sample waa taken for iron estimation:

3*73” drams

Weight of watohglasa + sample
3*075 lranis

Weight of watchgiass
Therefore weight of liver
sample **Q 581 Gram

Sample digested and made up to 100 ccs.
2 ccs solution taken for colorimetry
G . 3 therefore L * 417

From graph this m 0.0111 mgm 1ron
« amount in 2 ccs solution

Therefore in 100 ccs solution amount iron

* (0111 2.3[9? mgm = 0.595 ngmiron
( 2
& amount in 0.361 Cram dried liver

Therefore in 24,3 Grams dried liver amount

iron * (,5Kb x 247 as 37*3A x>
JoO AT e
* Total iron in whole liver.



From (3) above liver contained i

10.6 ccs blood

Fron () above 1 oc blood contained
0.69 raP® 1ron

Therefore 10.6 ccs blood contain

(106 x69) ragm iron

a 7.3 ragme iron

Therefor© amount iron actually present in

Hepatic Tissue » (3736 - 7*317) ragias

+ 30.046 agsas iron.

/ (3) 3PLSEN «--



(3) SPLEEN.

Volume of spleen a - 3 CCS
height of crucible + spleen * 1S9*7 Grams
Weight of crucible » 1216.2 ftramia
Therefore weight of spleen »  3»5 Orams

Spleen mushed# and made up to 100 ccs with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
4 cco solution taken for colorimetry:
G * O7* therefore L * .1724
From graph This » 2.175 mgms haemoglobin
» amount in 4 ccs solution

Therefore in 100 ccs solution amount Hb

“0215 x nrinpar thly . w

* amount haemoglobin in spleen

From (1) above 1 cc blood contained 145 mgms Hb

Therefore volume of blood in spleen « 54.4 C(J
“175
* 0.375 cc



NUhBPP 46 ~ continued.

(4) Solution containing spleen pieced in
evaporating dish and dried to constant
weight in air oven at 105%:.

Weight of dish + dried spleen » 127 Grams

Weight of dish » 126.2 Grams
Therefore weight of dried spleen* 0.2 Gram

Dried spleen crushed to a fine powder and

mixed. A sample was taken for iron estimation;

Weight of watohgless + sample » 3* T~ Grams
Weight of vatchgl&ss =2 3*M75 Grams
Therefore weight of sample * 0.101 Gram

Sample digested and made up to 100 ocs
2. c0s solution taken for colorimetry s
G » 43? therefore L * *314

From graph this « ,0034- ngm iron
* amount in 2 cos solution

Therefore in loo cos solution amount of iron

= ( OGSH x 1G0) nga* 0.42 nga iron
\ 2 )
* amount, in 0.101 Gram dried spleen.

Therefore in 0.2 Gram dried spleen amount

iron * g.42 X I'uzTg mgaas * 3.7 mgm iron
* Total iron in spleen.



From (3) above spleen contained

0.375 c¢c blood

From (2) above 1 cc blood contained

0.69 ragm iron

Therefore 0.375 cc blood, contains

(=375 x *09 ebm 11D

« 0.253 ngra iron

Therefore amount iron eetually present

in Splenic Tissue * (3.32 - 0.2%) mgras

= 3.062 mgms iron

/ NUMB Kj o e



NuMBER JEAL sinah Hokozo. (B.M.H. No. 3740)

Female. Stillbirth. Premature (28 - 29 weeks)

Birth weight 21bs 8 ozs.

(1) 1 cc blood taken for haemoglobin

estimation. Diluted to 90 ccb with distilled

water. Allowed to stand overnight in

refrigerator. 2 cos solution taken for colorimetry
0 * 5~ therefore L = .2777

From graph this « 3.5 ragras h&emoglobin
= amount in ccs solution

Therefore in 5° OCB solution amount Hb
« 35 x 50 M8 » jgiiiam Ja

» amount in 1 (D blood.

(2) 1 oc blood taken for iron estimation.
Digested and made up to 100 ccs solution.
2 ccs solution taken for colorimetry 1

o * 412 therefore L * .382

From graph this » .0101 ragm ifon
» amount in ccs solution

Therefore in 1(D ccs solution amount iron

* 0101 « 100) ragm * 0.505 nmgm iron
* amount in 1 00 blood.

/  (3) Livep.



(3) LIVER,

Volume of liver * 35 ccs
Weight of crucible + liver * 253.5 Grams
Weight of crucible = 213.7 Grams
Therefore weight of liver s 39*3 Grams
Liver mushed and made up to 500 ccs with
distilled water. Shaken, and allowed to
stand overnight in refrigerator.

2 ccs solution taken for colorimetry?
Q st 62 therefore L * .2076
From graph this » 2.625 mgms haemoglobin

« amount in 2 ccs solution

Therefore in 500 cCcS solution amount lib

( 2.625 x ) ragms 9 656.25 ragas Hb.

> amount haemoglobin in liver.
From (1) above 1 cc blood contained g5 ®gms Hb

Therefore volume of blood in liver * 656.25

sl.5
> 7*5 CCS

/ @) ----



NUMBER *17 z continued,
(@) Solution containing liver placed in
evaporating dish and dried to constant

veight in air oven at 105°c.

Weight of dish + driedliver =*221 Grams
Weight of dish *213.7 Grams
Therefore weight of dried liver « 7.3 Grams

Dried liver crushed to a fine powder and mixed.

A sample was taken for iron estimation.

Weight of watchgless + sample *3.4073 Grams
Weight of watohglass * 3.075 Grams
Therefore weight of liver

sample = 0.3328 Gram

Sample digested and made up to 100 ccs,
2 ccs solution taken for colorimetry:
G a 44 therefore L * .357

From graph this » 0.0095 mg® iron
* amount in 2 ccs solution

Therefore in 100 ccs solution amount iron
~ E 0095 «x 1803 mgm » 0.775 rag® iron
* amount in 0.3323 Gram dried liver

Therefore in 7*3 Gram dried liver amount 1iron

“ <1475  * 7»3) mgms » 10.4 mgraa iron
7 w8y mems > 2.7 moma 1ron

* Total 1iron in whole liver.



From (3) above liver contained 7»5 008 blood

From (2) above 1 cc blood contained 505 mg iron

Therefore [.$ ocs blood contain 1
(7»5 x *5°5) ragms iron
* 3 ngta iron
Therefore amount iron aotually in
Hepatic Tissue » (10.k » 3 7S) rag®8

a 0.62 ragms iron.

/ (3) 3PLEFN fte



NUMBER 77 - continued

(3) SPLEEN.

Volume of spleen a 1 0C +
Weight of crucible + spleen » 69g.5 drams
Weight of crucible * 66.7 drams
Therefore weight of spleen * l.g drams

Spleen mushed and made up to 100 ccs with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
5 ccs solution taken for colorimetry
O w 785 therefore L « .1079
From graph this * 1.375 agas haemoglobin
& amount in D °cs solution

Therefore in 100 ccs solution amount Hb

B (1*375 x _lo.Q|. ragiae * £7*5° mgms Hb
( 5

* amount haemoglobin in spleen

From (1) above 1 cc blood contained 67*5 ®yms Hb

Therefore volume of blood in spleen » 27.5 ccs
57.5

» 0.31 cc



NUMBER 47 - continued.
(4) Solution containing spleen placed in
evaporating dish and dried to constant
weight in air oven at 105°6.
Weight of dish & dried spleen §‘%6]7 Grams
Weight of dish = .[ Grams
Therefore weight of dried spleen= 0,4 Gram
Dried spleen crushed to a fine powder and mixed.
A sample was taken for iron estimation i
Weight of watohglass + sample :»,:3’.132 Grams
Weight of watohglass *9.075 Grams
Therefore weight of spleen

sample * 0.107 Gram
Sample digested and made up to 100 cos.
4 ccs solution taken for colorimetry

G * 6| therefore L * .2147

From graph this * 005/ ngm iron
« amount in 4 ccs solution

Therefore in 100 cce solution amount iron

* i *yv51 x 100) mgras * 0.1425 ngm iron
* amount in 0,107 grara dried spleen

Therefore in 0.4 Gram dried spleen amount

iron * ( .1425 x 4 mgra * 0.533 iron

( 107 ] "

a& Total iron in whole spleen

/ From ee#



NUMB“E‘Rue«ll(ij em i ‘gan’\vn tj!rJWl Wal A

(A, wnt.H. leWteW**rtww

From (3> above spleen contained

0.31 cc blood

From (2) above 1 cc blood contained

0.3C5 ragm iron
Therefore 0*31 cc blood contains

{.E1 x .505) mgm Iron

» .1566 fHigMiron

Therefore amount iron actually in

Splenic Tissue * («333 ~ .15&») ®g®

« 0.3/6 sapi Iron.

/ HUMBER 46 e=«



NUMBER 43 - Violet Honi (B.M.H. No.3557)
Full terra. Female. Age : 10 days. Birth
Weight 3 Ibs 4 ozo, Haemolytic dinease of th®

Newborn. Child pale and jaundiced,

(1) 1 oc blood taken for haemoglobin estimation.
Diluted to 90 cos vith distilled water. Allowed
to stand overnight in refrigerator.
2 cos solution taken for colorimetry:

0 = 72 therefore L * .1427

From graph this **1.3 mgms haemoglobin
* amount in 2 ces solution

Therefore in 90 cos solution amount haemoglobin

=*(1.3 x £0 } mgms » 45 mgas haemoglobin
*» amount in 1 oc blood.
(2) 1 oc blood taken for Iron estimation.

Digested and made up to 100 cob solution.

2 ccs solution taken for colorimetry

0 = 421 therefore L * .374
From graph this » .01 ngm Iron = amount in 2 ccs
solution

Therefore in 100 cos solution amount iron
~ ( .01 x 100 ) mgm 0.5 ragra iron

( 2}

» amount In 1 00 blood.

/  (3) LIVER



(3) livsr.

Volume of liver = 120 oCS
Weight of crucible + liver » 3M.5 Grams
Weight of crucible « 201,7 Organs
Therefore weight of liver » 139.t Grams

Liver mushed and made UpP to 500 ccs with

distilled water. Shaken, and allowed to

stand overnight in refrigerator,

1 cc solution taken for colorimetry

G = 63 therefore L el ,1675

From graph this * 2.125 mgras haemoglobin
* amount in 1 cc solution

Therefore in 5°" cca solution amount Hb

» (2,125 x tpQ) mgras « 1062,5 mgMS Hb

« amount haemoglobin in liver

From (1) above 1 cc blood contained 5 mgms Hb

a 23.7 008



(4) Solution containing liver placed In
evaporating dish isnd dried to constant weight

In air oven at 105°C.

Weight of dish e dried liver » 212 Gratas
Weight of dish » Zgbé Grams
Therefore weight of dried liver * .0 Grams

Dried liver crushed to a fine powder and mixed.
A sample was taken for iron estimation.
Weight of watchgl&as + sample *3*376 Grams

Weight of watchglass » 3¢ Grams
Therefore weight of sample :*0%1876 Grams

Sample digested and made up to 100 cos
2 ccs solution taken for colorim etry:
G a 33 therefore L * .As2

From graph this * .0129 ngm Kon
* amount in ccs solution

Therefore in 100 ccs solution amount iron
* 1 .0129 x 1]Q) mgm * 0.6*15 mga Iron
» amount in 0.206/6 Gram dry liver
Therefore in 30,3 Grams dried liver amount

iron * E 69 x ?tzor‘." niges = 73 Iron

Total Iron in whole liver.

/ From



Prom (3) above liver contained 1

237 ccs blood

From (2) above 1 cc blood contained

0.5 raga iron
Therefore 237 cos blood contains s
( 23.7 x *5) saga iron

a 11.25 ragms iron

Therefore amount iron actually present

in Hepatic Tissue * (73 - 11.25) nfBra

» ©61.15 mgms iron.

/ (3) SPLEEN



(3) SPLEEN.

Volume of spleen w 6.5 cCS
Weight of crucible * spleen = 1E2.7 Srams
Weight of crucible > 175*2 Grams
Therefore weight of spleen 7.5 Grams

Spleen mushed, and made up to 100 ccs with
distilled water. Shaken, and allowed to stand
overnight in refrigerator.
2 ccs solution taken for colorimetryl

o * 61 therefore L » .2147

From graph this & 2.7 agas hﬁemoglobin
amount In cca solution

Therefore in 100 ccs solution amount Hb

From (1) above 1 cc blood contained "5 agras Hb

Therefore volume of blood in spleen »

& 3 000



39S
NUasSft ki - continued,
(k) Solution containing spleen placed iIn
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* 1.S Gram

Dried spleen crushed to & fine powder and mixed.
A sample was taken for 1iron estimation.

Weight of vatohgla.es + sample * 3**97 Grams
Weight of watch&lass * 3*075 Grams
Therefore weight of sample *0,122 Gram
Sample digested and made up to 100 ccs

1 cc solution taken for colorimetry i

G * 39 therefore L * 9

From graph this * ,0103 mgm iron
* amount in 1 cc solution

Therefore in 100 css solution amount iron

* 1.03 ragn iron * amount in 0.122 Gram dried
spleen

Therefore in 1,3 Gram dried spleen amount

iron * (103 x _1*£ J mgms « 15.9 mgns Fe

« Total iron iIn s-nleen.

/ From e*e



From (3) above spleen contained

3 cas blood

From (2) above 1 cc blood contained

0.5 mgm iron
Therefore 3 cce blood contain (3 X .5) ngm iron

* 1.5 agta iron

Therefore amount iron actually present

in Splenic Tissue * (159 - 1.5)

« n A ragros iron.

/ NUMBER 9 ---



Uoo.
NUMBER k9. Fransclna. (C.H. N o .- )
XV6A9* Kards D& 6. Full terra. Female child.
Aged 3 days. Birth weight 7 Ibs. Died of
Haemorrhagic disease of the newborn. Haemoglobin
value Just before death =*6.5 Grama per 100 ccs
blood.
(1) 1 cc blood taken for haemoglobin estimation.
Diluted to 5° d3Bwith distilled water. Allowed
to stand overnight in refrigerator.
2 ccs solution taken for colorim etry:

a *%2 therefore L * 1838

From graph this « 2.325 mgmsjwaemoglobin
» amount in ccs solution

Therefore in 90 ccs solution amount haemoglobin
* (2.325 xjgo) ragao ** 58.25 ngras Hb
\ N>
w amount in 1 00 blood.
(2) 1 co blood taken for iron estimation.
Digested and made up to 100 ccs solution,
k cos solution taken for colorimetry:

0 ~ 4 therefore L « ,330

From graph this » .0088 ngra iron « amount in “ccs
solution.

Therefore in ]ﬂ) ccs solution amount iron
*  (-GQ&E X | gras > 0.22 npm iron

*  saount 1n 1 ca blood.

/ (3) LIVER e*e



hoi.

(3) LIVER«

Volume of liver * 95 ocs
Weight of crucible + liver * 3LL.2 Grama
Weight of crucible » ZOé.é Grama
Therefore weight of liver « 109.9 Grama

Liver mushed and made up to 50 ccs with
distilled water. Shaken, and allowed to
stand overnight in refrigerator.

2 ccs solution taken for colorim etry:

G a 50 therefore L « .301

From graph this » 3.3 ragms haemoglobin
a amount in 2 ccs solution

Therefore in ~o0 ccs amount haemoglobin
> ( 3*3 x 50Q ) ragms * %mgnts Hb
= amount haemoglobin in liver.
From (1) above 1 cc blood contained 55.25 rag® Hb

Therefore volume of blood in liver * %

75 °°

» 16,3 CCs.



uo2
NUMBER 49 - continued.
(4) Solution containing liver placed in
evaporating dish and dried to constant
weight in air oven at 105°c

Weight of crucible + dried liver * 225.4 Grams
Weight of crucible * 201.7 Grams
Therefore weight of dried liver * 23*7 Grams

Dried liver crushed to a fine powder and mixed.

A sample was taken for iron estimation:

Weight of watchglas3+ sample * gd'? Grams
« .

Weight of watchglass Grams
Therefore weight of sample * 0.2254 Gram

Sample digested and made up to 100 ccs.
2 ccs solution taken for colorim etry:
G « 61 therefore L & .2164

From graph this » 00575 mgm lron _
» amount In 2 ccs solution

Therefore in 100 ccs solution amount iron
* (( *00575 X 10% )) mgm ® 0.2675 ragss 1ron
« amount In Q.PP™bOram dried liver

Therefore In 2J. 7 Gram dried liver amount Iron

» *2S75 X 2 J mams - 302 mgms lron
(( .fZ%b) ’

— Total Iron In whole liver.

/ From



Uoj

From (3) above liver contained

163 oos blood

From (2) above 1 cc blood contains {

0.22 mgtn iron
Therefore 16.3 cos blood contain

(16,3 X 22) mgm iron
m 3.59 mgm iron.

Therefore amount iron actually present

in Kepatlo Tissue * (30.2 - 3.59) agras

= 2661 rapras iron.

/ (3) SPLSKN <---



kOk

(})  3RLEEN.

Volume of spleen
Weight of crucible + spleen
Weight of crucible
Therefore weight of spleen

7 COS
7™.5 Grams
d6.7 Grams
7.5 Grams

*

Spleen mushed, and made up to 1QQ ccs with
distilled water. Shaken, and allowed to
stand overnight in refrigerator.

2 ccs solution taken for colorimetry;

G » therefore L * 2(1)7

From graph this * 2.55 mgme haemoglobin
* amount in 2 cos solution

Therefore in 100 ccs solution amount Hb

* amount haemoglobin in spleen

From (1) above 1 cc blood contained 53.25 mgms Hb

Therefore volume of blood in spleen a 1275 ecs

55.25

= 2.2 ccs



HUMBER 49 - continued,

(4) Solution containing spleen placed In
evaporating dish and dried to constant

weight in air oven at 1Q5°G.

Weight of cruoible edriedspleen « 6<$5 drama
Weight of crucible « 66,7 drama
Therefore weight of dried spleen * |.g Oram

Dried spleen crushed to a fine powder and mixed.

A sample was taken for iron estimations

Weight of wstchglasse sample =3*2124 G,ams
Weight of watchglass *3.0746 Grams
Therefore weight of sample **Q.137& dram

Sample digested and made up to 100 cos
2 ccs taken for colorimetry 1

d * 59 therefore L * .2291

From graph this = .0061 agm iron
» amount in 2 ccs solution

Therefore in 100 ccs solution amount iron
m ( .0061 x 100j mgin * 0.305 nga iron
a amount in O .13/S dram dried spleen

Therefore in |.g gram dried spleen amount

iron ’5( 305 x 1.8 ptarns * 3% mgms iron
( 4573) = —————————

« Total Iron In whole snleen.

/ From e--



From (3) above spleen contained

2.2 c¢cs blood

From (2) above 1 cc blood contained

0.22 lagtas Iron

Therefore 2.2 ccs blood contains

(2.2 x .22) mgat iron
a 0.465 sagm iron
Therefore amount iron actually present
In Splenic Tissue « (3.98 - 0.465) mgs

« 3.495 dgras iron.
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