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EFFECT OF AFLATOXIN ON HAEMOGLOBIN AND SERUM PROTEIN CONCEN-
TRATION IN THREE STRAINS OF BROILER CHICKEN
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Addition of250 J.1gaflatoxin BI /kg feed caused a decrease in haemoglobin content and serum protein levels in three
strains of broiler chicken. The fall in haemoglobin level was of large magnitude, possibly because the haemoglobin
synthesis is maintained preferentially at the expense of other proteins. The level of serum proteins, however, was much
reduced (approximately 25%) during the second week of the study but improved slightly at the end of the third week.
Possible reasons of these changes are discussed.
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Introduction
Presence of afIatoxins in the poultry feed causes poor

growth rates, poor feed conversion ratios, increased mortality
and increased susceptibility to infectious agents [1]. In addi-
tion, protein nutrition is adversely affected causing increased
demand for achieving the stipulated growth of poults [2]. The
economic implications of such a condition are obvious consi-
dering the high cost of protein rich ingredients.

Considerable evidence is now available suggesting al-
teration of lipid and protein metabolism as a result of afIatoxi-
cosis [3- 7], most published literature showing the effect of
aflatoxin on serum protein and haemoglobin of broiler chicken
at three weeks of age. Since variability in response to dietary
afIatoxins has been previously reported in commercial broiler
strains [8], this preliminary study was undertaken to ascertain
the differential response in the haemoglobin and serum protein
contents as a result of 250 ug/kg of aflatoxin in the feed.
Studies were undertaken in three strains of broiler chicken at
the end of 1,2 and 3 weeks of age, to indicate changes from the
onset of aflatoxicosis to third week of development.

Materials and Methods
Three strains of healthy, unvaccinated day-old broiler

chicks were obtained from the three different well established
commercial hatcheries of Karachi. Each strain comprising of
40 chicks was marked with different colours and designated as
"A", "B", "C". The chicks weighingbctween 30t040gmand
of mixed sex, were randomly divided into control group and
those which were to receive toxic feed (treated groups). The
birds were housed in litter-based pens under continuous illu-
mination. Feed and water was provided ad-libitum. A pure cul-
ture of Aspergillus flavus NRRL 3357, obtained from North
Regional Research Laboratory, Peoria, III, USA, was inocu-
lated on broken rice to produce aflatoxin. This contaminated
broken rice was incorporated in the feed as a source of toxin.
Equal quantities of broken rice were included in both the

control and treated feeds (provided by a commercial feed
miller). The protein content in the feed was 21.5%. Ten
samples from both the feeds were analysed with CB method
[9]. quantified by comparison with standards (Standards were
obtained from L. Leistner, Institute of Bacteriology 8650
Kulmbach, W. Germany), and confirmed by triflouroacetic
acid derivatives and by spraying 50% H2S04, The control feed
had no aflatoxin within detectable limit, while the toxic feed
contained about 250 ± 15 ug aflatoxin/kg feed.

Three birds were randomly removed from each strain for
both diet groups after intervals of 7,14 and 21 days and
sacrificed to collect the blood. Haemoglobin of each individ-
ual bird was used for photometric determinations of total
serum protein. Diagnostic kits Merckotest 3317 and 3327
(obtained from E. Merck Darmstad, W. Germany) were used
for the determination of haemoglobin and total serum protein
respecti vely.

Results and Discussion
Haemoglobin. Hemoglobin in the blood was lower in all

the chicks receiving diet containing afIatoxins, as compared to
control. After the first week of treatment, a decrease of 12.7,
18.8 and 36.9% of haemoglobin in strain 'A', 'B' and 'C'
respectively was observed. Chicks of strain' A', 'B' and 'C'
suffered 28, 54.2 and 23.5% decreases respectively at the end
of the second week and 25.5,11.3 and 14.3% loss respectively
at the end of the third week when the experiment was termi-
nated.

Serum proteins. All the three commercial strains of
broilers receiving aflatoxin in their ration, showed a fall in
their serum protein levels during the period under study. Thus,
at the end of the first week, strains 'A', 'B' and 'C' showed
26.1, 31.8 and 63.3% decrease in their serum protein levels
respectively. At the end of the second week, these levels re-
duced drastically registering a fall of91.3, 92.0 and 73.1 % re-
spectively. However, there was a slight improvement in the
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TABLE 1. EFFECT OF DIETRY AFLATOXIN (250 ug/kg) ON HAEMOGLOBIN AND SERUM PROTEIN (POOLED SERUM OF 3 Carers IN EACH

GROUP) OF 3 STRAINS OF BROILER CrnCKENS.

Control Treated %Decrease
Strain 'A' Strain 'B'
Treated % Decrease Control Treated % Decrease Control

Parameters Week Strain'C'

Haemoglobin 1st 7.9±7.5 6.9 ± 6.3 13 9.6± 8.8 7.8 ± 7.3 19 10.3 ± 8.8 6.5 ± 6.2 37
g/100 ml 2nd 8.9 ±8.3 6.4 ± 5.7 28 10.7 ± 10.4 4.9±5.6 54 8.9± 8.2 6.8 ± 6.4 24

3rd 9.0±9.0 6.7 ± 6.2 26 8.0± 8.0 7.1 ± 6.8 11 8.4±7.8 7.2±7.8 14

Total proteins 1st 2.3 1.7 26 2.2 1.5 32 3.0 1.1 63
g/100 ml. 2nd 2.3 0.2 91 2.5 0.2 92 2.6 0.7 73

3rd 2.0 1.4 30 2.3 1.1 50 2.5 1.3 48

± Standard error

•

level of serum proteins in all the three strains at the end of the
third week.

The results show that all the three strains were sensitive
to the effect of aflatoxin on haemoglobin and serum proteins.
There was a decrease in the haemoglobin content of all the
three strains from the first week to the third week. However,
this decrease was not very marked as compared to the fall in the
protein levels in the three strains which was very conspiquous
during the second week but improved slightly during the third
week.

Aflatoxin in chicken feed has been shown to be highly
toxic when fed to young broiler chickens from 1 to 21 days of
age, and has been known to cause decrease in body weight
[10], decrease in packed cell volume [6] and inhibition in
secretory proteins of the liver [3-5]. Furthermore, the protein
level of a diet has a profound effect on the severity of the afla-
toxicosis. If the protein level of the diet is increased, it exerts
a protective effect against the aflatoxicosis [11]. In other
words, the aflatoxins increase the protein requirements of the
birds. These deleterious effects of aflatoxins are dose-depend-
ent. Higher the dose of aflatoxin, greater the damaging effect
on the animal [6,7].

A decrease in the serum protein levels in chickens ex-
posed to dietary aflatoxin has been previously reported by a
number of workers [12-14]. Present results showing a reduc-
tion in serum protein levels support the results of the earlier
workers [3] who found the deleterious effects of aflatoxin to be
dose dependent and species independent, Inhibitory effect of
this toxin was also reported on serum protein [3]. The decrease
in serum protein levels caused by aflatoxins was primarily due
to reduced rate of synthesis rather than to an increase in the
breakdown of protein [12].

A decrease in the haemoglobin content of the blood was
observed in the chickens exposed to aflatoxin, although this
decrease was not quite marked. A reduction in the haemo-
globin and packed cell volume has previously been observed
by other workers [6]. Similar adverse effects on blood con-
stituents have also been reported in other avian species such as

turkeys [15] and ducklings [3]. Anemia was confirmed in
chicken exposed to aflatoxicosis and it was suggested to be
hemolytic in nature [6] but other workers could not find
evidence to support the hemolytic anemia hypothesis [12],
they suggested it was more like a protein deficiency anemia as
reported earlier [16]. The haemoglobin synthesis and conse-
quently the erythrocyte production is maintained preferen-
tially at the expense of other body proteins [17]. This may
possibly be the reason that in the present study a very marked
fall in the haemoglobin values in the treated chickens was not
observed, although the serum protein levels were drastically
reduced during the second week.

Aflatoxin has been shown to bind to DNA [18,19] and to
impair m RNA synthesis by selective inhibition of RNA
polymerase [20,21] leading to inhibition of protein synthesis.
Furthermore translation of export proteins such as plasma
proteins is dependent in a close association of ribosomes with
the endoplasmic reticulum [22,23]. Since aflatoxin can cause
a disruption of this association [13], a decrease in plasma
proteins of the chickens exposed to dietary aflatoxin can be
explained on this basis.

References
1. P.B. Hamilton, Feedstuffs, 48,22 (1976).
2. J.W. Smith, c.u Hill andP.B. Hamilton, Poult. Sci., 50,

768 (1971).
3. J.M.M. Brown and L. Abrams, J. Vet. Res., 32, 119

(1965).
4. P.R Datta and R.J. Gajan, Life Sci., 4, 1971 (1965).
5. R.T. Tung, W.E. Donaldson and P.B. Hamilton, Poult.

Sci., 50, 795 (1972).
6. R.T. Tung, F.W. Cook, RD. Wyatt and P.B. Hamilton,

Poult. Sci., 54, 1962 (1975).
7. G.M. Lanza, K.W. Washburn and RD. Wyatt, Poult.

Sci., 59,282 (1982).
8. C. Balchandran and Ramakrishan, Indian J. Poult. Sci.,

22, 105 (1987).
9. Chapter 26, AOAC Methods, 12th. ed. (1975).



386 B. A. KHAN, S. S. HUSAIN, M. A. AHMED AND Q. KHALID

10. J.W. Smith and P.R. Hamilton, Poult. Sci., 49, 207
(1970).

11. P.B. Hamilton, Proc. Am. Federation BioI. Soc., 36,
1899 (1977).

12. D.N. Raddy, P.V. Rao, V.R. Raddy and B. Yadgiri,
Indian. J. Anim. sa., 54,68 (1984).

13. G.M. Lanza, K.W. Washburn and R.D. Wyatt, Poult.
Sci., 59, 2686 (1980).

14. R.I. Mashaly, M.H. Saleem, Z.H. Mahmood, S.A. El-
Deeb, G. El- Shaarwai and A.A. Ismail, Indian J. Anim.
Sci., 56,698 (1986).

15. C.K.Lanza, K.W. WashburnandR.D. Wyau, Poult. Sci.,
56, 1352 (1977).

16. C.C. Wannop, Avian Dis., 5,371 (1961).
17. S.K. Sood, M.G. Deo and V. Ramalingaswami, Blood.,

26,421 (1965).
18. G.H. Whipple, Charles C. Thomas, Springfield, IL.,

(1948).
19. J.I. Clifford, K.R. Rces, Biochem. J., 102,65 (1967).
20. G.N. Edwards and G.N. Wogan, Biochern. Biophys.

Acta., 224, 597 (1970).
21. E.O. Arkinrirnis, B.J. Benecke and K.H. Saifart, Durop.

J. Biochem., 42,333 (1974).
22. F.L. Yu, J. BioI. Chem., 252,3245 (1977).
23. SJ. Hicks, J.W. Drysdale and H.N. Munro, Science,

164, 584 (1969).


