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Amruthu usually known as chitta-
rnruthu (Tinospora cardifolia) is an ingre-
dient of several Ayurvedic preparations 
used to cure various human diseases. In 
Ashtangahridayam and Charakasamhitha 
the use of this herb has been prescribed. 
It is indicated for blood purification, jaun-
dice, f~eart ai lments etc. The in vitro 
studies conducted in this laboratory have 
proved tf~e efficacy of the aqueous extract 
of the stem of this creeper to neutralise 
aflatoxin partially. Hence a study was 
taken up to evaluate the in vivo effect of 
this plant extract in experimental Gflatoxi-
cosis in duck. 

Materials and Methods 

White pekin ducks aged five months 
were used for the experiment. A group of 
six ducks were used as the test group 
(Gr. l) and an equal number of birds were 
used as the aflatoxin controls (Gr. 11). Semi-
purified aflatoxin prepared in the laboratory 
(Shotwell et al. ~ 966, Pons et al. 19G6) 
was mixed in the feed (standard duck 
mash, tested and found free of aflatoxin) 
to get a toxin level of 1 ppm. This feed 
was given to both the groups for a period 
of eight weeks. Tf~e administration of 
aflatoxin was suspended after eight weeks 
and the birds were roared on toxin free 
faed th~;eafter. The tender stems were 
crushed, blended, mixed with distilled 
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water and filtered to get the aqueous 
extract. Tf~e aqueous extract of 100g 
green stem cf amruthu in 1000 ml of 
distilled water was. given daily to the test 
birds for one month. The controls were 
given only the ordinary drinkir;g water 
during this period. The birds were kept 
under observation fora further period of 
seven months. Haematological parameters 
like ESR, total Icul<ocyte count, haemo-
globin and blood coagulation time were 
recorded at the start of the experiment 
and at the interv~-rl of two months there-
after. The body weight also wore reco-
rded at bimonthly intervals. The ducks in 
group II (aflatoxin controls) showed weak-
ness, lethargy and anorexia by the 5th 
month of the experiment. They were 
sacrificed in extremis. The group I birds 
whicf~ survived th3 entire experimental 
period, were sacrificed at the end of that 
time, and detailed autopsy examination 
was conducted. Samples of tissuss from 
liver, kidney and gastrointestinal ,tract, air 
sac, lungs, heart and gonads were 
collected in 10% neutral formalin for 
histopathological examination by routine 
techniques. 

Resu}ts 
The ducks in th3 Group I showed an 

increase in body weight compared to the 
other group. The data are presented 
below (Table 1 ). 
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The haematological values showed 
difference between the groups. Packed 
cell volume, haemoglobin concentration, 
lymphocyte count and total leukocytes 
were higher in group I birds while the 
erythrocyte sedimentation rate, heterophii 
count and blood coagulation time were 
higher in group II birds. 

All the birds in group II showed 
hepatic lesions characteristic of aflatoxi-
cosis. The liver was pale, friable and 
greyish white nodules of 0.5-1 mm 
diameter were scattered over the paren-
chyma. Several foci of bile stasis were 
observed. The gall bladder was distended 
with dark green bile and its 
wall was oedematous. Histological 
changes were characterised by biliary 
hyperplasia, fatty changes, periportal 
necrosis of hepatocytes and several foci of 
regenerating hepatocytes of large size• 
Hepatocytomegaly, hepatokaryomegaly 
and several disassociated round cells with 
hyperchromatic nucleus were seen in 
group II ducks. Similar changes were 
observed only in two ducks in group I. 
One of these ducks had a reddish circum-
scribed nodule of 0.5 cm diameter at the 
caudal end of the right lobule of the liver 
on the ventral aspect. Cut surface reve-
aled reddish circumscribed tumour. The 
growth was identified as cholangiocellular 
carcinoma on histological examination. 
Mucosa ofi the preventriculus was thick-
ened and white plaques were present at 
the ventricular end. Focai areas of neph-
rosis were observed in the kidney of 
group II birds. Such changes were obser-
ved in two birds in group 1, catarrhal and 
haemorrhagi~ lesions were present in the 
gastrointestinal tract in group I birds. 

Discussion 

The ameliorating effect of the aque-
ous extract of Chittamruthu was evident 
from the increased gain in weight, 
haemoglobin concentration, and packed 
cell volume in the test birds. Leukocy-
tosis with an increase in lymphocyte count 
was observed in this group. The blood 
coagulation time remained normal while 
it was increased in the aflatoxin controls. 

Preneoplastic foci were observed in 
all the birds in the group II. Such foci 
were observed only in one bird in group I. 
However, another bird of the same group 
developed a cholangiocellular carcinoma 
in the liver. It can be surmised that the 
medicinal plant gave on ly partial protection 

Fig. 1 

Liver: Focal bile duct hyperplasia H&E x 250 
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Table 1 Body weight (g) of ducks (mean values) 

Period in months 
Group 

Zero 2 4 6 8 

1500 1750 1930 2050 2125 

1500 1500 1570 1525 Sacrificed 

Table 2. Haematological values of ducks (AFB, -}- Chittamruthu experiment--
(mean values) 

Parameters Group 
Period in months 

Zero 2 4 6 8 

ESR I 1 1 1 1 1 
If 1 2 2 3 -

Hb I 12 12.4 13 13 13 
II 13 11.0 10.6 10.6 -

PCV I 32 36 36 38 38 
II 34 30 30 30 -

TLC (103) 1 22 32.6 40.3 40.6 76 
II 23 26.0 20.0 22.0 - 

D. C. _ 
Lymphocyte I 47 ~2 57 61 70 

II 49 . ;. 45 44 32 
Heterophil I .49 . 4b .,; ` . 43 38 28 

48 52 .; _ .: 56 _ 67 
Eosinophil I 2 2 ~ nil 1 2 

11 2 2 nil - -
'Monocyte I 2 < 1 ~`<, nil nif nil 

11 1 1 ~ nil 
Blood coagulation 
Time {mix) I 0.5 ' 0.5 1 1 1 

II 0.5 0.5 '2` 6 
.ALT I 5.8 11 . 11.2 11.8 12.6 

I I 6.2 18.2 28.4 32.3 
.AST 1 8.2 8.3 10.8 12.4 14.0 

I I 6.8 17.0 26.2 26.8 -
T. P I 5.2 5,0 5.4 6.0 5.03 

II 5.4 5.2 5.2 5.0 --

.Bilirubin I 0.06 0.20 0.18 0.25 0.25 
I I 0.05 1.96 1.80 1.2 - 
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against aflatoxin-induced hepatocarcino-
genesis in ducks. /n vitro neutralisation 
trials revealed only 50% reduction in 
aflatoxin concentration by this agent.
The active principle involved in the toxin 
neutralisation process is to be analysed 
and identified. The plant has been identi-
fied to contain an alkaloid vascine and 
this may be associated with the antitoxic 
effects but this has to be confirmed by 
further experimental trials. The study is 
only of a preliminary nature and has to 
be repeated with large number of birds 
for proper evaluation of the beneficial 
effects. 

Summary 

Th® ameliorating effect of Tinospora 
cardifo/ia (amruthu) in aflatoxicosis of 
ducks was investigated by experimental 
studies in ducks. Afiatoxin was incor-
porated at 1 ppm lave( in the standard duck 
feed given to both groups of .birds. The 
Group ! was given aqueous extract of 
the tender stem of Tinospora cardifolia 
for a month. After an observation period 

of seven mentl~s the birds wars sacrificed. 
The ameliorating effect ~~ias indicated by 
increased gain in body weight, higher 
concentration of haemoglobin and packed 
cell volume in the test birds. 
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