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Veterinarians from various parts of the state have been often 
reporting about non specific anorexia syndrome in cattle since 1983. 
According to them it is a well defined syndrome v+iidely prevalent in many 
parts of the state. The syndrome which occurs as an endemic problem in 
certain localities is characterised by anorexia, initial pyrexia, unthriftiness 
and slight to moderate icterus. The aetiology was obscure. Sympto-
matic therapy was often prescribed and the response was often unsatis-
factory. Against this background an investigation was undertaken on 
this problem to elucidate the aetiopathogenesis of the condition and 
the results obtained have been presented. 

Materials and Methods 

The nearest localities from where this disease syndrome was 
reported (Trichur, Vaikom, Palghat and Alwaye) were visited and an on-
the-spot investigation was made, on the cases observed. The clinical 
history was recorded, animals were examined and the feed samples were 
collected for aflatoxin ana!ysi$. The animals showing the symptoms were 
examined and blood samples were collected for haematological studies. 

Four of the animals that died due to this disease syndrome were 
subjected to detailed postmortem examination. Samples of tissues from 
liver, lungs, spleen, heart, Kidney, abomasum and intestines were 
collected in 10% #ormalin for histopathological examination. Paraffin 
sections cut at 5 to 6f~ thickness were routinely stained with Haemato-
xylin and eosin. 

Experimental studies: 

Five, three to four month old healthy cross-bred Jersey male 
calves were employed for the experiment. After the routine pre-
experimental observations for a week the calves were divided into four 
groups. 
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The first group comprised of two calves and they were given 
ground nut cake at the rate of 125 g per day as the concentrate ration. 
The aflatoxin equivalent in the feed was 175 ppb. 

Group II consisted of two animal$ and they were given groundnut 
cake at the rate of 2~ 0 g per day; each calf receiving an aflatoxin equi-
valent of 350 ppb daily. Group II1 consisted of one animal and was 
given 5008 of the contaminated ground nut cake daily; the aflatoxin 
equivalent being 700 ppb. 

One calf Group {V served as the control. Thia calf receiv®d ground-
nut cake free of aflatoxin. 

Ground nut cake: 

The ground nut cake collected from various farmers whose animals 
had the disease syndrome were analysed and aflatoxin was extract®d 
using the procedure described by Pons ~ Goldblatt (1969). The con-
centration of aflatoxin was determined by thin layer Chromatography 
(AOAC, 1975). This waa used for the experimental studies. ,:` 

Haematological studies: 

The blood values ware estimated (Haemoglobin, total leucocyte 
count, Differential count and SGOT SGPT, and Alkaline pho~phatase 
(Schalm, 1975) before commencement of tha experiment and thereafter at 
fortnightly intervals. 

Results 

Spontaneous cases: 

Screening of feed: 

Twenty—six feed samples collected from farmers were screened and 
they were found to contain aflatoxin ranging from 125 ppb to 800 ppb. 
The animals were given only ground nut cake as the sole concentrate 
ration. 

Symptoms: 

The affected animals did not eat any fodder or concentrates but 

were drinking water. They were ailing for one to three weeks. Temperature 
was normal. Animals were emaciated ands®me showed slight diarrhoea. 
There was considerable reduction in milk yield. The milk produced had 
afoul smell. The mucus membrane was sligtly icteric. A few of the 
.animals also aborted. The haemogram and scrum bilirubin level are 
shown in table I. 
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Gross lesions: 

The cows that died showed uniform lesions. There was slight 
d®hydration and the subcutaneous tissue and fat was sl ightly icteric. The 
liver• was r~noderateiy and diffusely enlarged, borders were rounded. The 
consistency was soft, friaale and it was Palo to dark yellow in colour. 
The gall bladder was severely distended and contained yellowish green 
bile (Fig 1;. The mucosa was moderately and difiusa{y oedematous. 
The mucosa of the abomasum vvas moderately congested and severely 
oedematous. The muco5al folds were prominent and appeared water 
soaked. `Cl~ere were a few small erosions and ulcers varying in size from 
0.2 crt~ to 1 cm in diameter (Fig 2). ~rhey were dark brown and were 
ssen on the folds as wel l as nn the free mucosa. The contents were 
sparse and was mixed with copious mucous. The intestinal mucosa 
showed moderate to severe hyperaemia. The mzsentric fat and lymph -
nodes ware moderate!y enlarged and oedematous (Fig 3). 

The spleen was nightly atrophic •with wrinkled capsule. The white 
pulp was seen as small discrete foci against the darkened red pulp. 

The pericardial sac contained a~out 300 to 500 ml ofi clear pale 
yel low fluid The ventricles showed sl ight di latation. 

Tha kidney was pale and sl ightly enlarged. The renal and mes-
ent®ric fat were gelatinised. 

The lungs were moderately and diffus~fy i-ryperaemic and oed~-
matous. Trachea contained slight froth. 

f-listopafhology: 

Ti~2re was varyincg degree of f;~tty change on occasion, fatty cysts 
were also seen (Fig 4-). The hepatocytes had swollen up and showed 
varying degree of granular degeneration. Fiepatocytomegaly was a con-
ststant feature, (Fig ~). Coagulative- necrosis of hepatocytes and bi le 
stasis in the b,l iary cana!icuii were also seen. Focal areas of bi!e duct 
hyperplasia associated with a sprinkl ing of lymphocytes were seen. 
Capi l laries showed moderate to severe engorgement and occasionally 
small foci of haemorrhages were saes. Interstitial fibrosis of varying 
degree was evident. The mucosa of the gall bladder was oedematous. 

Some of ti?e giomeruli shev~ied oedema. The tubules showed 
degeneration and necresis of tine epithelia! ells. Degenerated 
and desquamated epithel ial cells and a few (Fig. 6) casts were seen 
in the tubules. The capillaries were engorged. Foci of haemorrhage 
ware seen in the medulla. 
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Mucosa of the abomasum showed severe submucosal oedema. 
Focal erosions and ulcers were seen. The ulcers did not extend beyond 
the muscularis mucosae. The ulcers were covered with blood clot, which 
was partially organised. 

The lungs were congested and in two animals there was pneumonic 
changes. 

The spleen showed engorgement of capillaries in the red pulp. 
The lymphoid follicles were atrophic. 

There was mild catarrhal enteritis in two animals. The mesenteric 
lymphnodes revealed moderate oedema. The lymphatics were slightly 
distended. 

There was slight oedema of the cerebrum. Capillaries were modera-
tely engorged. Moderate gliosis was also evident. 

The adrenal glands showed slight fatty change and congestion. 
' Table I 

The haemogram and serum bi tirubin level in natural cases of anorexia 
syndrome 

Total WBC Serum 
No. Count Hb DifferAntia{ count bitirubin 

(thousand/f~ I} g,~dl N L E M B mg,,'dl 

1 8,500 8.8 23 68 9 — — 0.53 
2 6, 600 6.8 41 50 9 — 0.53 
3 9, 350 8.4 38 53 9 — 0.60 
4 5,250 5.8 45 55 0.48 
3 4,900 6.0 13 81 5 — 0 60 
6 5,160 7.6 37 61 2 — — 0.46 

Experimental studies: 
The quantity of ground nut cake fed and the amount of aflatoxin 

consumed by calves are shown in table ll. 

Table II 
Quantity of aflatoxin fed to various groups of animals 

Group Quantity of GNC Quantity of Number of days 
fed (Kg) aflatoxin (ppb) of survival 

I ~ Calf 1 
Calf 2 

!! Calf 1 
} Calf 2 

Ill Calf 1 
IV Conrrol 

3.250 
8.750 
6.750 
7.000 
6.000 

17.5 

45,550 26 
12,250 68 

9,450 27 
9,800 28 

84,000 12 
Nil Survived till the end 

of the experiment 
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The body weight of the experimental calves is set out in table l ll. 

Table III 

Body weight of calves at fortnightly intervals (Kg) 

i 

!1 

11 1 
lV 

Group Pre. expt. Ist fortnight Ilnd fortnight 

Calf 1 40 38 36 
Calf 2 48 46 44 
Calf 1 35 34 32.5 (at death)
Calf 2 37.5 36 35.5 (at death) 
Calf 1 44 42.5 (at death) 

~ Control calf 1 50 49.5 50 

Clinical finding: 

The calves tnrhich were given the lowest doss of aflatoxin (group I) 
did not exhibit any clinical symptoms of the disease during the first tf~ree 
waeks; thareafter one calf in the first group developed pneumonia and died 
onthe 26th day but the other calf lived upto 68 days. The group I I animals 
which were given an aflatoxin equivalent of 350 ppb per day did not gain 
weight, exhibited anorexia. became anaemic with pale mucous membranes 
and were listless. Tha calves died on the 27th and 28th day respectively. 
The animal which was given aflatoxin Equivalent of 700 ppb (group III 
became off feed by the ninth day of experiment, becama ~,veak and pros-
trate on .the 10th day and died on the 12th daY. Tha control animal 
(group IV) remained healthy throughout the experimental period. 

The data on haemogram and serum enzymes arQ shown in table IV. 

It is evident from the haemogram tha; in the experimental group 
there was decreasa in the haemoglobin concentration and increase i: r ill;; 
total leucocyte count in the terminal stages. 

Of the various enzyme activities measured, alkaline phosl~hatase 
level showed pronounced increase in the experimental group as compared 
to the control. There was no significant variation in the SG°T cr SGOT 
levels. 

Gross pathology: 
In group I, the calf which died on the loth day th~ra ~~~as con-

solidation of the anterior lobes of both lungs. The liver vvas moderately 
and diffusely enlarged and brownish yel low in c~iour. The gall bladder 
was distended. The second calf in the group I which survived for 68 nays 
showed pronounced anorexia, icterus and there was distension of the 
ga11 bladder. The liver was moderately icteric. There was slight gastro—
enteritis. In both animals there was varying degree of oedema of the 
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abomasum. This was more pronounced in the animal which lived for 68 
days and in this animal there were a few erosion and ulcers. 

In group II, animals were weak and anaemic. There was no fever. 
Both the calves had generalised icterus, delayed blood clotting time. 
Focal areas of f~aemorrhages were seen in the sub cutaneous tissue. The 
l iver was enlarged friable, fatty and contained spatter®d petechiae. The 
gall bladder was distended with greeriisf~ yellow bile and the wall vvas 
oedematous. There was hydropericardir~m. There was marked oedema 
of the muco;a of the abomasum. Scattered areas of haemorrhage, 
erosions and ulceration ware also seen. Tf•re ulcers were coated with 
blood clots. Slight catarrhal enteritis was evrdQnt. The kidneys were 
slightly enlarged and pale. Renal and mesenteric fat showed g©latini-
sation. 

I re group II I, tfie l iver was extremely friable and icteric. The gall 
bladder was distended and oedematous. 1-he lesions in the abomasum 
were similar to that described in group II anirna!s. The other lesions were 
pulmonary congestion and oedema, hydropericardium, right sided cardiac 
dilatation and catarrhal enteritis. Kidneys were enlarged and pale with 
p~techeal haemorrhages in the cortex. 

Histopatholagy: 

The histological changes were identical to those seen in natural 
cases of anorexia syndrome described above. Fatty changes, bile duct 
l~yperplasia, hepatocytomegafy, moderate fibrous tissue reaction and' 
spattered IyRlpiloid inifiltration were the chief lesions in the liver. In the 
hepatic lymphnocies there was foci of haemorrhages and lymphoid deple-
tion In tfie kidney tubular nephrosis and congestion were seen con—
sistant;y. The changes in tho abomasum were characterised by pro—
nounr,ed oedema of the submucosa, erosions and ulcerations. ~n the 
spleen there were foci of haemorrhage. There was oedema of the brain 
and s! igl~t gliosis. Adrenal showed foci of haemorrhage in the cortex 

Discussion 
Tfie occurrence of this disesse syndrome has been reported from all 

parts of tl~e state although actual data on the prevalence of the condition 
in various regions of the state has not been precisely documented. The 
history of feeding most of the animals with ground rout. cake as the sole 
source of concentrates, the recovery of certain animals following with-
dravv.jl of grnund n:.rt cake from the ration and supportive therapy and the 
detection of high leve's of aflatoxin in the groundnut cakes fed are 
circumstantial eviaences to indicate aflatoxin as the causative agent of the 
syndrome. . Detection of aflatoxin in the feed samples provides further 
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evidence for this conclusion. The Level of aflatoxin was high and when 
the animal consumes regularly the contaminated feed they perforce mani-
fest features of aflatoxicosis. The most pathognomonic clinical symptom 
was anorexia and the disease has come to be known as non-specific 
anorexia syndrome. The detection of aflatoxin in the feed samples 
again support the conclusion that aflatoxin is the aetiological factor. 

The clinical syndrome of anorexia was induced in calves by feeding 
groundnut cake containing aflatoxin. It was also demonstrated that the 
clinico-pathological manifestations were dose dependent. The experi-
mental studies carried out have clearly clarified the aetiological role of 
aflatoxin in inducing the anorexia syndrome and has helped to establ ish 
the aetioloy of non-specific anorexia syndrome in cattle. 

The clinical manifestations of anorexia is a reflection of the 
pathological changes in the abomasum. The sbomasal oedema, erosion 
and ulcerations were most significant in both spontaneous cases and 
in experimental calves and this could account for the clinical manifestation 
of anorexia. 

The lesion in the abomasum might be contri!~uted by factors like the 
the direct effect of aflatoxin on the abomasum and the hepato-renal 
damage. The hepatic damage was severe and gastric lesion fo; lowing 
liver damage has been reported (Keyi, 1978). 

It may also be pointed out that reduction in feed intake has been 
reported in calves in aflatoxicosis (Allcroft and Lewis, 19&3, Rajan eta/. 
1973). Anaemia, increased serum bil irubin and alkaline phosl~hatase 
level are all clinical evid®nces that would reflect the hepatic damage. 

The gross and histological changes observed in the l iver wer® 
similar to that reported in aflatoxicosis in cattle ~Keyl, 1978). 

The serum alkaline phosphatasQ level was altered significantly 
whereas the changes in the SGPT and SGOT were less. Tnis obsErvation 
is similar to that reported by Allcroft and Lewis (1983). There was sig~:-
ficant increase in the serum bilirubin level and hepatopathy associated 
with the disease syndrome could be easily detected. 

Clinical anorexia and indication of hepatic damage warrants 
supportive therapy for hepatopathy in the management ofi this condition 
along with screening of the feed sample for aflatoxin and withdrawal of 
aflatoxin contaminated feed. Now since the aetiopathology of the 
condition has been clarified there is scope for instituting measures to 
prevent mortality and morbidity due to this disease syndrome. 
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Tabie IV 

Ha©mogram of calves 

Paramterer Group Pre Fortnight 
expt (0) 1 2 3 4 

Haemoglobin 1 10 9.0 7.8 

(g~dl) I 2 11 9.2 8.8 7.6 7.0 
1 11.8 8.8 

I I 2 12.0 10.4 8.8 

I I I 1 11.8 9.6 

Control IV 1 12.0 11.8 12.2 12.6 12.4 

Totai leucocyte 1 7,250 12,150 - -
COunt 

(thousand/fll) I 2 8 450 9.275 10,100 10,425 12,200 

1 8,200 11,450 
II ?_ 6,900 10,875 14,250 -
I I I 1 8,750 14,150 

(C) IV i 7,750 8,250 8,750 9,200 8,850 

SGUT 1 66 80 - -
(tU/L) I 2_ 80 49 90 100 110 

1 70 90 --

II 1 80 95 118 
III 1 68 110 -

(C) IV 1 60 58 80 68 70 

'SGPT 1 2 9 - - - 

~IU, i_) I 1 2 8 8 1-1 14 

1 8 14 - -- --
I I 2 9 12 16 -

I I I 1 8 16 --
(C) IV 1 1 8 4 5 8 

AI PO4 1 3.1 5.4 -~ 

(I<A Units) I 2 5 5 6.85 1 7.9 1$.65 24.70 

1 4 2 11.5 -
I I 2 5.1 12.2 29.4 -

I I I 1 4.5 28.6 --- -
Ic:) iV 1 6.66 4.95 5.25 70 6.8 
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Fig. 1 

Liver showing very much distended gall bladder 

Fig 2 
Abomasum: Pronounced oedema, erosions and also ulcers 

in the mucosa. 
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Fig. 3 
Gelatinisation of mesenteric fat and oedema of the 

mesenteric lymphnode. 

Fig. 4 

Severe hepatic st~atosis H Ft E X 400 
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Fig. 5 
Liver granular degeneration, hepatocytomegaly, steatosis and 

necrosis of r~epatocytes. H ~ E X 250. 

Fig. 6 
Kidney: Tubular degeneration and necrosis. 
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Summary 

Investigations were undertaken on non specific anorexia syndrome 
in cattle prevalent in many parts of the state. By undertaking detailed 
investigation on natural cases of this syndrome and experimental studies 
in calves, it was established that aflatoxin is the aetiological factor asso-
ciated with this syndrome. The clinico-pathological features were 
described in detail and it was clarified that hepatic and abomasal lesions 
were responsible for the clinical manifestation of anorexia in this disease 
syndrome. 
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