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A few workers have reported on the haematological parameters in 
pigs fed aflatoxin at different dose levels. Cysewski et al. (1968) induced 
acute aflatoxicosis in young pigs by feeding 1.98 mgJkg body weight of 
aflatoxin. They observed that the packed cell volume remained normal 
until 12 hours before death after which it declined. However, leucocyte 
counts and prothrombin time were elevated after 12-24 hours. Differen-
tial leucocyte count indicated neutropliilia and lymphopenia. 

Miller eta/. (1981) observed a decrease in hematocrit value and 
haemoglobin levels in pigs fed diet containing 0.4 ftg/g and 0.8 ~tg/g 
aflatoxin respectively for ten weeks. There was no significant effect on 
the total leucocyte count in spite of inoculation of Sa/mone//a cholerae 
suis varkuzendorf on the third week of the experiment. 

Osuna and Edds (1982) fed aflatoxin B, daily to young pigs at a 
dose rate of 0 2 mg;kg body weightfor ten days. There was significant 
increase in the haemoglobin levels and total erythrocyte count from the 
sixth day and this was followed by an abrupt drop in haemoglobin, packed 
cell volume and total erythrocyte count values by the 10th day. 

Vishalakshan et al. (1984) did not observe any alteration in the 
total erythrocyte count, haemoglobin, packed cell volume, erythrocyte 
sedimentation rate and total leucocytic values in adult pigs fed crude 
aflatoxin at the rate of 0.~ 5 mgf~kg body weight for three months but a 
variation in the absolute count of lymphocytes was observed. 

!n order to evaluate the effect of aflatoxin in low doses on the 
haemogram of pigs, a study was undertaken. The results obtained are 
presented in this paper. 

Materials and Methods 

Twenty, clinically healthy Large White Yorkshire male piglings of 
2-3 months of age belonging to the Pig Breeding Farm, Mannuthy were 

• Part of the M. V. Sc thesis submitted by the first author to the Kerala Agri-
cultural University 

104 Kerala J. vet. Sci. 



Haemogram in experimental aflatoxicosis of pigs 105 

randomly selected for the experiment. The pigs were kept under obser—
vation for two weeks before commencement of the experiment during 
which period they were screened for common parasitic diseases and other 
ailments. 

The animals were assigned at random to three treatment groups 
Group I and Group II consisting of seven animals each and Group Il l 
consisting of six animals. The pigs were housed in separate pens for 
convenience of individual feeding. The ration schedule followed in the 
farm was adopted for these animals. Every consignment of the feed was 
screened for aflatoxin before feeding it to the pigs. 

Aspergil/us parasiticus obtained from the Central Food and 
Technological Research Institute, Mysore was used for preparing the rice 
culture. The method described by shotwell et al. (1966) was adopted 
for the production of aflatoxin in the laboratory. The toxin was extracted 
as per the method of Pons and Goldblatt (1969). The concentration of 
aflatoxin was determined by thin layer chromatography employing 
minimum fluorescence extinction method (AOAC, 1975). 

Group I and Group II of seven animals each were given 0.1 and 0.2 
milligram of crude aflatoxin per kilogram body weight daily and group III 
was kept as control. The aflatoxin was mixed with the ration of each 
animal and was fed orally for a period of three months. 

Haematological studies 

Blood samples from all the animals were collected from the 
anterior venacava before commencement of the experiment, 48 hours 
after the administration of the toxin, and thereafter at ten days interval 
for 90 days. 

Procedures described by Schalm (1975) were followed for the 
determination of the total erythrocyte count, erythrocyte sedimentation 
rate, packed cell volume, haemoglobin, total erythrocyte count, total and 
differential leucocyte counts. Absolute count of neutrophil and lympho-
cytes were calculated from the values obtained. 

Results 
The haematological parameters recorded at different time intervals 

of both the experimental and control group of pigs are shown in Fig 1 . 

During the latter part of the experiment, the experimental animals 
developed sarcoptic mange infection. The controls remained healthy. 

Erythrocyte sedimentation rate: 

The data on ESR are shown in Fig. 1. The ESR of the control 
animals ranged from 9.00±.1.00 mm/h to 13.16+0.60 mm/h during the 
experimental period. 
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In Group I animals, a gradual increase was observed from the initial 
value of 5.86+1.18 mm'h to 20.50+1.36 mm;'h by the 90th day. The 
values were significantly higher (P c0.05) than that of the control animals 
on the 80 th and 90 th day. 

In Group II animals, the ESR values showed a rapid increase from 
4.29-I-1.4 ~ mm/h to 13.49+0.92 mm/h on the 10th day. Following a 
transient decrease on tl~e 20th day (11 .86+ 1.20 mm/h), the values 
increased to 29.00+_ 1.00 mm;h on the 90 th day. The increase in ESR 
values was significant (P c0.05) from the 10th day onwards. 

PackQd cell volume: 

The PCV values are represented in Fig. 1. In the control animals, 
the PC`s values ranged from 38.00+0.67% to 40.16+_0.48% during the 
experimental period. 

In Group I animals, a gradual decrease from the initial value of 
39.00+ 0.53°•o to 30.83 + 0.48% was observed by the 90th day. The 
decrease was significant (P X0.05) compared to the control animals from 
the 20th day onwards. 

In Group f l animals, from the initial value of 38.00+0.66% a 
decrease to 25.50+0 50% was observed by the 90th day. The variations 
from the control values were significant (P c0.05) from the 10th day 
onwards. 

Haemoglobin concentration: 

The haemoglobin concentration of the experimental and control 
groups of pigs is shown in Fig. 1 . 

The haemoglobin concentration in the control animals ranged from 
12.87+0.17 g/dl to 13.26+0.16 g,~dl during the experimental period. 

In Group I animals, from the initial value of 12.69±0.20 g/dl, the 
haemogolobin concentration decreased gradually to 10.10 ±0.15 gJdl on 
the 90th day. The variations were significant (P c 0.05) from that of the 
control animals from the 30th day onwards. 

Group II animals also recorded a lower value from an initial value 
of 12.71 +0.29 g/dl to 8.30+_0.10 g/dl on the 90th day. The variations 
were significant (P c0.05) from the 20th day onwards. 

Tota/ erythrocyte count: 

The total erythrocyte count of the experimental groups I and II and 
the control animals is shown in Fig. 1. The total erythrocyte count in 
tl~e control animals ranged from 6.47±0.11 million/~~ I to 6.73_+_0.06 
million/frl during the experimental period of 90 days. 
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In Group I animals, from the initial value of 6.56+0.09 millionf~rl, 

a gradual decrease to 5.10+_0.07 million;,«I was observed by the 90th day• 
The values from 20th day onwards sf~owed a significant reduction 
(P X0.05) from that of the control animals. 

In Group I I animals, from the initial value of 6.43+_0.13 million~rl, 
a decrease to 4.30 +_ 0.01 mi I i ion;'« I was observed by the 90th day. The 
variations from the control values were significant (P 0 0.05) from the 
10th day onwards. 

Total leucocyte count: 

The leucocyte response is illustrated in Fig. 2. 

The total leucocyte count of the control animals ranged from 
12.97-+-1.37 (103« I) to 18.57+_ 1.80 (10 3,«I) during the experimental 
period. 

In Group I animals, the values were at a higher level throughout 
the experimental period. From the initial value of 15.06+_3.03 (103~~1), 
a maximum of 22.36+3.08 (10~',~~I) value was observed on the 80th day. 
This was followed by a reduction to 18.53+_2.89 (103,«1) on the 90th 
day. The values were not statistically significant from that of the control 
values. 

In Group II animals, from the initial value of 16.02±1.76 (103,t~1), 
a higher level was maintained with the values reaching a maximum of 
34.38+_9.20 (103 fr1) on the 80th day followed by a reduction to 22.20-1-
0.49 (10b,«I) on the 90th day. The variations were significant (P <0.05) 
from that of the control values on the 40th, 50th and 80th day. 

Absolute neutrophil count: 

The absolute neutrophil count of all the groups of animals is shown 
in fig. 2. The absolute neutrophil count of the control animals decreased 
from the initial value of 5.63±0.93 (103/;rrl) to 3.41 ±0.65 (103/,«1) on 
the 30th day followed by a transient increase on the 40th day to 3.81 +_
0.58 (103/F~I).Thereafter, a higher level in the range 5.06+_0.61 (103 /,r~l) 
to 5.64+0.56 (103/f~l) was maintained till the end of the experiment. 

In Group I animals, a higher level was maintained throughout the 
experiment ;period. The values ranged from 4.57+_0.97 (103f~1) to 
7.52+_2.86 (103,~~1). The variations from the control values were not 
significant. 

In Group II animals, the absolute neutrophil count was at a higher 
level throughout the experimental period. From the initial value of 5.74+_ 
0.74 (103/f~l) the value reached a maximum of 23.93+_11.74 (103~~1) on 
the 80th day and there after it decreased to 11.54+_1.08 (133jf~1) an the 
90th day. The variations from the control values were significant 
(P <0.05) on the 30th, 40th, 50th, 80th and 90th day. 
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Absolute lymyhocyte count: 

The absolute lymphocyte count of all the groups of animals is set 
out in fig. 2. From an initial value of 9.83 + 1.20 (1031 Er l) in the control 
group, the values decreased to a minimum of 7.67+0.60 (103//~I) on the 
20th day. This was followed by a gradual increase with the values 
reaching a maximum of 11.83+_1.30 (103 /,~~1~) on the 80th day. Thereafter, 
it showed a decrease towards the initial value. 

in Group I animals, a higher count was maintained. From the 
initial value of 9.16+_ 2.59 (103;,~~1) the values reached a maximum of 
16.01 + 2.29 (103 /Frl) by the 80th day. This was followed by a decrease 
to 10.84+2.65 (103 ~;̀r~l) on the 90th day. The variations from the control 
values were significant (P <0.05) only on the 10t1~ and 20th day. 

In group II animals, the absolute lymphocyte count increased from 
the initial value of 9.59+ 1.08 (103;'ul~ to 13.2P±0.33 (103 //~I) on the 
10th day. The values then decreased to 9.48+_0.86 (10~;;~1~1) on the 
20th day followed by an increase reaching a maximum of 15.30±3.54 
(103f ~t I) on the 40th day. Thereafter, the values gradually decreased 
reaching a minimum of 8.14+1.06 (103;%~rl) on the 70th day and 
increased to 10.10+_0.80 (10~i;«I) on the 90th day. The variations from 
the control values were significant (P <0.05) only on the 10th and 50th 
day. 

Discussion 

There was significant increase in the ESR of pigs dosed with 
aflatoxin on account of hepatic damage leading to variation in the total 
protein and the albumin: globulin ratio. Anaemia was observed in the 
enrol l groups as reflected by low PCV, HB and RBC which also accounts 
for the increased ESR• 

The reduction in PCV, haemoglobin and total erythrocyte count 
in the toxin fed pigs reflects anaemia and this again can be a factor 
which would contribute to the increase in ESR. Cysewski et al. (1968); 
and Osuna and Edds (1982) made similar observations whereas this feature 
was not observed by Vishalakshan eta/. (1984) in pigs fed aflatoxin. 

It is reasonable to explain that the pigs contracted sarcoptic mange 
infection as a result of immunodeficiency and the leucocytosis observed is 
only a consequence of the disease process. Increase ire the total leucocyte 
count in pigs fed aflatoxin was observed by Cysewski et a/. (1968); 
Mil ler et al. (1978) and Dhanvantari et a/. (1982) and they ascribed this 
to the onset ~ of l iver cell necrosis. However, Osuna and Edds (1982) 
did not observe any significance in the total leucocyte count in 
experimental aflatoxicosis of pigs. 
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There was no significant difference in the absolute lymphocyte and 
neutrophil count in pigs dosed with aflatoxin. This might be attributed to 
the fact that the experimental group of pigs; had picked up mange infe-
ction. It is pertinent to point out that in spite of severe mange infection, 
the absolute lymphocyte count did not show a significant absolute lympho-
cytosis. This is an observation that. would support the conclusion that in 
the pigs dosed with aflatoxin there was immunosuppression. This has also 
been clarified in these pigs by other immunological markers employed 
for assessing the immunological response and has been reported 
separately (Gopalakrishnan Nair, 1986). In this context, it may bP 
pointed out that Cysews!ci et a/. (1981) and Dhanvantari et al. (1982) 
have observed lymphopenia in pigs fed aflatoxin. 

Summary 

A study undertaken to assess the effect of aflatoxin in pigs at two 
dose levels (0.1 mgjkg body weight and 0.2 mg/kg body weight) revealed 
that there was increase in erythrocyte sedimentation rate and reduction 
in packed cell volume, haemoglobin and total erythrocyte count in the 
aflatoxin fed pigs. There was no significant variation in the neutrophil 
and lymphocyte count in the experimental animals. However, after the 
mange infection there was slight neutrophilia. 
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