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Considcruble variations III blood characteristics tool, place

during the course of starvation ended by a marked decrease in the

R·B.C. count , haematocrit value and haemoglobin content.

Al the cnd or 1\\ 0 mornh-, very "light incrca .e 111 leucocyte 1.,IUIlI

wu recorded. Busophns were the least variable corpuscles among

<J1IleuCllcytc~. Granulocytes increased with fasting-

Serum proteins showed a constderablc decrease, alpha globulin

mer JSo.'cI, while beta and gamma glugulins decreased.

Blood gluco: e level was minimal by the end uf the period while

blood crvatirune I vel was above its normal value. Blood coagula-

non time increased auer two m nth sun vatiou.

I TRODU(,TI0 '

Starv ation is OIlC' of the: 1l10~t drastic factors which might face the: fish ill ih

ru rure, Some authors hay studied. the effect of feeding on the physiology and
blood values in fishes (LY~!lk and Wojcik 1960, Fine and DJ ilhon 1964 and
Kuzmiua l':lO(l). The effect of starvati n on the blood picture and physiology of
fi h were less exren ively studied, although several papers have been published
011 this problem (Drilhon 1956 and 1964, Sano 1962, and Katnra 1%6).

The present paper aims to clear out the variations taking place in the blood
picture of Tllapia zillii, subjected to' prolonged starvation.
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Fig. I. Effect of starvation on leucoeete and erythrocyte COUtl'~.

The JUlcked cell volume :

II is evident from (Fig. 2-A),that considerable variation in the packed cell vo-
lume took pJace during the course of starvation. 011. the 5th day, a marked inc-
rease is noted followed by a decrease until the 7th day after which an increa e
occurred. A slight decrease in the haematocrit value over the 30 days starved
fishes is shown. Haematocrit values, reached a minimum at the end of 60 day.



BULL. INST. OCEAN. &. FISH., A.R.E. VOL. 7, 1977 129

Haemoglobin content :

Considerable changes occured in the haemoglobin content of starved fishes
(Fig. 2-D), We note a considerable increase on the 5th day, followed by an obvious
decrease on the 6th and 7th days. It increases again by the end of one weeks of
starvation after which a gradual drop to a minimal value on the 60 th day ccurred.
The mean corpuscular haemoglobin showed very slight change during starvation.
It seems tha it is the only erythrocytic property which i, slightly affected by tarvta-
tion.
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Fig. 2' Effect of starvation on packed cell volume,
and hernoglobin content.



130 EFFECT OF STARVATlO. ON THE BLOOD CHARACTERISTlCS
OF T1LAPIA ZILLTI G. I EGYPTfAN WATERS

The white blood corpuscles : ( Fig. 1-U )

Changes in the total leucocytes and their differential counts in Tilapia during
60 days of fasting are clearly dernonvtratcd in the pre ent work. On the 5 th
day, the total leucocyte count increases in a imilar manner to that observed
for the erythrocytes. After the 6th day a gradual d crease is ob erved until it
reached a minimum value (1794 WBC/111m3) after a month of starvation. At
the end of two month, a very light increase was observed.

As regards leucocytic differential count, it \\ as found that marked variation
took place in both granular and agranuJar types of cells under the tress of starva-
tion. It wa observed that basophil: were- the least variable corpuscle among
allleucocyles. In general, gianulocytcs showcd a trend to increase with fasting.

Blood coagulation tiro

The normal tune of clottmg 111 l rlapia, at room temperature is 70-110
seconds with an a vcrage of 81 seconds. SW,n ation was 1'0und to prolong th
coagulation time to an average of 135 seconds.

Serum protein

All increase in the ei um pr otein- 11 a, observed on the 5th Jay. 15 starva-
tion continued, the total serum protein level fluctuates until It reached a markedly
low Jevel on the 60th day. (Fig. 3).) The albumin concentration fluctuated slightly
during the fir t 30 day s of starvation, after which it showed a noticeable decrease.

The electrophoretic pattern of starved fishes, showed that alpha globulin
fraction t nded to increa: e during the period of starvation. Beta globulin show
J trend of gradual dccrca e. Gamma-globulin decreased to about half of its
original \ alue, on the 5th day. and remained constant tilt the 15th day. At the end
of the 60 days the gamma globulin was hardly detected on the clecifopherogram.

Blood glucose level :

Blood glucose concentration of starved Tilapia remains within the normal
range till the 4th day ( Fig. 4). On the 5th day. it showed a marked increa e.
From the 6th day of starvation the blood sugar level undergoes gradual decrea e
until it reached its lowest value at the end of the starvation period.
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Fi . 3. Effect of starvation on total serum protin.

Fie. 4. Variation in blood su ar level in function of starvation time.



132 EFFECT OF STARVATION 0 THE BLOOD CHARACTERISTICS
OF TILAPIA ZILLII G. lN EGYPTIAN WATERS

Blood creatinine level :

A marked drop in the blood creatinine level occurred during the first four
days of starvation (Fig. 5). On the 5th day, a remarkable increase took place
then it fall again on the 6th and 7th days. Thereafter a sudden increa e occurd
which continued till the 30th day. By the end of the starvation period, the
blood creatinine level showed a slight decrease, though. it was still above its
normal value.
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Fig, 5. Variation in blood creatinine level lin function of stavrvaiou time.

The result of the present in cstigation show that in Tilapia zillli G., the
erythrocyte count, the haemoglobin content and packed cell volume, together
with the total leucocyte count incease after five days of starvation.

This increa e goes in parallel with the elevation in the levels of the chemical
components of the blood such as serum proteins, glucose and creatinine. Hence
it is difficult to relate the increase in the R.B.Cs, haemoglobin and total leucocyte
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unt to haemopoiesis. Sano (1962) in hi study on the Japanes eel Angullla
Japonica observed such increase in the blood constituent during the early da s
of starvation, and attributed this 10 the decrea c in the v.ater content of the blood.
Later, Kamra (1966) showed that there was an apparent increa c in the blood ele-
ments of experimentally starved cod, Gadus morrhua, He concluded that dehy-
dration and decrea e in the total blood volume of the starved coo, leads to an app-
arent obvious increa e in the blood constituents despite the considerable loss of
body weight during food depletion. This seem to be a logic explanation for the
ri e in haemoconcentration of Tilapia that occurred during the early days of
fa ling. It appears that such tendency to dehydration is more viogrous during
the first days of starvation. As tarvation proceeds, a remarkable decrease in
mo 1 of the blood constituents ta kes place, \\ hieh reflects the variations in the rates
of synthesis, turnover and utilisation of such constituent .

Creatinine, wa the only blood component that increased during the later
period of starvation. In contrast to ammonia \\ hich is excreted by the gill"
reatinine is excreted by the kidneys in fishe (Smith 1929). Therefore, an eleva-
tion such as occurred during the later day of starvation may be due 10 a deff'i-
cieucy in the e crerory function of the kidney.

MMARY AND CO, CLlJS[O S

The effect of starvation on. the blood characteristics or Tilapia zillii G. vas
inve tigared, During a period of 60 days of starvation, the values of haematocrit
red cell counts, white cells, total and differential counts, coagulation time haerno-
globin, blood sugar and creatinine levels and the scrum protein concentration

were measured, Electrophoretic patterns or starved fishes were described, The
results obtained suggest that the fish in the early days or starvation, shows signs
of dehydra lion. After a longer starvation period the fish uffcrs from anaemia,
hyperglycemia and leucopenia. Moreover, the kidney loses its excretory capacity.
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