
iso-electxic oolnt of bovine albumin is U.l. The iso-electric 

points of tnc fractions etudiod in this ct se ranged from 5,<*1 -a 

5,81 (table 12) and molecular weights ranged frdm 55,500 to 89,100 

(excJ cMno fractic"'' 18 from L. cnpensi a inu L. umbratus). These 

f* - it he equated with any othsr do to nvnilablc but it ir

that some of thu fractions studied could be nlbumine. 

.h, *•: oii r observed :otueen tho titration curvet of t'rrcti. n

nlbi‘* '.tt (fiQv 16) woulc strenc nen thiE corcept). Fractions 

U  from the t̂ ju mudfish species he ri low pi but high moleculai 

Lijil-ihts* Tht'sic f ~ 'c\;.ons always contained thu graatoBt perccn'rge 

,UO^cin arte* could W /afore serve as nn 'Ifc’imin (human riomencln

naming of ;hesj f‘ ctions mu^u hu^nver, awr.it more detailed in­

vestigations* r.nrj ref.uM.Si.

Trig results c’J* ' ncd a-- tnc f r-.ctions in 0,1*> £.0.5. gels indicrte 

tt.j tMngs. i- t*>. ■ xi«x plai*e, the proteins studied from L  £_^H- 

sis vfroctic.w ! > li ”. e two distinct proteins and in che se­

cond pl'ce, the "arm usu.'W ouen in the gel pattern is prob'tly 

dimt.’ >■ iletiulnr weight mer Eu^pmtir.tb br"'r tnis out). If bands 1 

r a .jere ".he same protci •, tt- • one a monomer rnd the other a 

d.rjr, only one ir'unticai L~.id would have been seen on gel elec­

trophoresis with b.D.S. (Ga.rJon, 1965). This w.-s not the c s_ 

arc It is therefore concludr.i > hr c fractions 13 and 16 rrc sep»r»t<- 

proteins with similar moloct .r weights, different iso-electric 

points nnd existing in a dl1'.. form.

According to lupkuvaky (1930.' a a* others (see table 1) the A/G

ratio of fish is low compared t* ♦ iat of trna mriwnal. From the

presented results It is nut posei-.e to agree with this statement
52/•••■>•••



■' to reject it, seeing thnt it could not be shown whether nny uf 

the fractions studied were albumins or globulins. From the prc- 

cipitntion results ii is definitely not clenr wh-!t is prtciiit i.d 

nnd what is not (albumin or ylobulii). It is therefore nt prosen 

not passible to give vnlues for the A/G r^tio nf the species stu­

died. It is wiser tu ogree with Mulcahy (1970) who doubts the 

value of the humnn namunclr'ture when applied to fish pntterns*

An rspect of the plasma protein pattern which hns na*. baen mentions 

ns yet, is the presence A  hei.nglubin in plnsm-. H^ttingh (1973''

?nd Du Toit et nl (1933) hr.ve shown thr>t in narmrl hcrlthy fish <:f 

r.’l  feur species the pinsmr hemoglobin cont; nt rnnges from 1,1* t,- 

10,75 mg ,a .  The gel clectrophoresis system used is sensitive 

t ' jugh to stiuu these brnds. The bands which in r l l  probability 

contain minute .-mounts if hemoglobin nrc no. 6 r’nd 13 in L. c p>n.-i_s 

bands 8 and 13 in L. umbratus; br-nd 20 in £. ^-riepinua and b~nde 

8 and 12 in B. holubi. In nil jr-ses these correspond to mpjor 

plnsm- pirtGin brnds, but the iso-electric point3 of the homor' .nr 

ore nil above 6 (Hct.tingh, 1973). It is not implied here that 

these bnnds contr.in only hemoglobin; the relr tive mohilitiec 

certnin plasma protein tands correspond. In the- case of _B. hel'tiui, 

fraction 8 was ehiun to absorb «troogly at U W  nm (p3fi >• A n ­

other fractions studied b ho wed no absorption nt this wavelength 

and were therefore devoid of h ...•uglubin. These paints are imp i t s«+ 

n̂c: should be bcrne in mine in the isolption and study of fish 

pi" smr, proteins.
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Finally, it is suggested that fr.i future work on the plasma proteins 

of these specib3 , blood fron P rt 10 animals Bhould be pooled after 

preliminary gel al'.ctrophoresis. Blood from animaia having iden­

tical patterns (number and position of bands) is then used and the 

amount of protein obtained would then be 'jor!cable (biochemical an­

alyses).

The influence of age, pollution, diet, stage of life cyclc and 

sexual activity must also be invest.'gated to obtain a comprehen­

sive picture of the influencp of environmental and other factors 

on the patterns and only then it would be possible to give an ac­

curate account of the plasma proteins of these fish.

6. CONCLUSIONS

From the presented results the follow1ig is concluded:

(a) characteristic protein patterns can be obtained rn csllulose- 

acotate and polyacrylamidB-gel electrophoresis from the plcsmo 

of L. caoensls. L. umbratus, C. carlepinus and B. holubl :

Thoss patterns have certain features in common but are suf

flciontly distinct for species identification.

(b) Variations o c c r  within a given framework for any one specicsj 

and these are .iot ,-JLated to body, weight, body length, sex 

or sexual activity within the range of anim&ls studied. Un­

identified finvironmental and other factors probably influence 

the patterns obtained.

(c) The application of the human nomenclature to the patterns

.............
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of f i B h  plasma proteins is not *, recommendable technique and 

the various fiah 'ractlons should only be named after exten­

sive biochomical analyses.

(d) The proteins isolated from plasma have approximate molecular 

weights ranging from 55,000 to above 120,000 anci iso-Ql^ctric 

points ranging from 5,81 to 3,8. At least some of these 

proteins exist in dimeric form.

(e) Care should be exerrised in regarding all fractions obtcinod 

on plasmn electrophoresis os purely plasma proteins. Plasms 

hemoglobin fractions are present and can cause incorrect d^- 

luctions.
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Fig. 1, Typical paper eloctrophoretogram of L. cspemlB ond human

plasma proteins. Qrigjn on the left (arrow). Percentage protein 

indicated under curve.
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Flq. 2. Typical polyacrylamidB gel elcctrophoreBia of L. caponsls

plasma compared to that of the human. Origin in left. Variations 

in the pattern are observed in fractions 13 - 16.(Variations 

in percentage protein of axisting bands).
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Fig. 3. Typical paper clectrophoretogram of Jl. urobratua and human

plasma proteins. Origin on the left (arrow). Percentage protein 

indicated under curve.
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