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Abstract: The  changes   in  serum  biochemical  parameters  viz  total protein (TP) albumin, (A) globulin (G),
A: G ratio, alkaline phosphatase (AP), Serum glutamate pyruvate transaminase (SGPT), serum glutamate
oxaloacetate transaminase (SGOT) and glucose (Glu) were assessed in 280 days old Japanese quail of both the
sexes. The quails and reared in hot and humid climate of eastern India and naturally infected with aflatoxins.
It was observed that there was an increase in TP and G were estimated with a fall in A value. A: G ratio too
decreased there was a difference in sexes for different serum biochemical parameters. There were elevation in
AP, SGPT and SGOT levels too, indicating a hepatic damage. Glu levels dropped in both the sexes and drop was
more in females than in males. The liver of the affected quails were pale in color and hemorrhages too were seen
in all the lobes, the heart was enlarged in some of the birds.
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INTRODUCTION MATERIALS AND METHODS

Aflatoxins are harmful phytotoxins that are produced
by Aspergillus sp, Penicillium sp, Fusarium sp, Alternaria
sp etc, that grow on variety of substrates including
plants, cereals, pulses and fruits.  Aflatoxins (AF) are
secondary toxic metabolites of the above mentioned
funguses.  Aflatoxicosis usually occurs in animals and
birds by direct consumption of aflatoxin contaminated
feed.

Aflatoxins may cause serious economic losses in the
poultry industry because they prevent birds from
achieving optimum body weight gains, [1]. Aflatoxicosis
in poultry also causes listlessness, anorexia with a
lowered growth rate, poor feed utilisation, decreased egg
production and increased mortality, [2]. In addition,
anemia, [3], 

reduction of the immune function, [3] hepatotoxicosis
and heamorrhage Ortatatli and [4] are associated with
aflatoxicosis. The meat from the birds (reared on feeds
contaminated with aflatoxins) is the potential source of
these toxins to human beings. Aflatoxins are quiet stable
and  are  not   degraded   through   ordinary   cooking.
The present study was carried out to study the effect of
chronic aflatoxicosis on serum biochemistry of Japanese
quails, reared under hot and humid climate of West
Bengal, (India).

Forty   Japanese  quails   (Coturnix   coturnix
japonica),  20  each  of either sex were reared on
commercial   poultry    (layer)    ration    for    280  days.
The birds were reared on deep litter system of
management and were provided with clean water and
ration on a daily basis. The climate of Southern districts
of West Bengal is characterized by high temperature
averaging 20.5±2.5°C (during winter i.e. December to first
fortnight of February) to 39.5±3.5°C (during the other
months of the year) and high humidity ( 85% the year
round), this type of climate is quite favorable for the
growth of aflatoxins, the findings are in consonance with
the reports of [5].

The quails were slaughtered and blood was collected
in sterile containers to avoid contamination, the serum
albumin (A), globulin (G) and total protein (TP), values
were estimated by Biuret and Dumas method as
suggested by [6], serum alkaline phosphatase was
estimated by method suggested by [7]. serum glutamate
pyruvate transaminase (SGPT) and serum glutamate
oxaloacetate transaminase (SGOT) values were estimated
by 2.4 DNPH method as suggested by [8].

Serum Glucose level in serum was estimated by GOD/
POD method as suggested by [9]. 
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RESULTS AND DISCUSSION

It was assessed that the aflatoxin level in the feed
varied from 195±10.9 ppb to 417±21.9 ppb, with an average
of 320±15.2 ppb. The levels varied between storage Globulin (g/100ml) 3.6±0.11 3.4±0.15

conditions and also between seasons, being highest
during the monsoon, July to October and lowest in the
winter,

December to February. The serum biochemical values
as obtained in the present study are presented in Table 1.

It transpired from the table that the average serum
total protein (TP) in male quail birds were higher than the
values in female quail birds, however the values between
the sexes are not significant, The difference in sexes have
also been reported by [10], who obtained higher values
for  the  quail  hens  in  comparison  to  the  quails  cocks.
The values for TP as obtained in the present study are
significantly higher than the results estimated by [11],
However [15] obtained an elevation in serum protein
levels in fowls reared on aflatoxin containing diet, the
results of which are in consonance with the present
findings, the same might be attributed to increase in serum
globulin levels, which can be further attributed to liver
damage

There was a elevation in serum Globulin (G) values in
both the sexes, elevation in serum G values in cockrels
infected  with  aflatoxins  have  been  reported  by  [16]
this might be attributed to liver damage due to aflatoxins,
the subsequent decrease in albumin fraction, the results
are in consonance with the findings of [17, 18] who
reported a decrease in serum A values and increase in
serum G levels of fowls suffering from cirrhosis of liver.

The average values for serum albumin (A) in quail
cocks were lesser than the quail hens whereas the
opposite  was  true  for  the  serum  Golbulin  (G)  values.
The values of the average A: G ratio in the present study
was lower for the male quails while the values were higher
for the female birds. 

Harold Varley [19] estimated that elevation in TP
levels is due to increase in glob component, thereby
reducing the A: G ratio, in severe liver diseases though A
was found to be low, however an increase in G component
leads to increase in TP. Increase in G occurs in advanced
liver related diseases and in chronic infections where A:
G ratio is well below 1.0. The postmortem findings of the
quail liver in this case indicated that all the lobes of the
liver were pale with several hemorrhages in the lobes.
Livers of few of the birds were very friable and simply fell
off when handled.

Table 1: Serum Biochemical studies of quails (male and female) naturally

infected with aflatoxins

Parameters Male Mean±S.E FemaleMean±S.E

Albumin (g/100ml) 1.42±0.05 1.56±0.07

Total protein (g/100ml) 5.02±0.95 4.96±0.23

Albumin :Globulin 0.39±0.02 0.464±0.02

Alkaline phosphatase (IU/l) 474.6±1.78 447.8±2.9

SGPT ((IU/L) 40.4±0.99 51.6±1.3

SGOT (IU/L) 218.2±2.9 222.8±3.5

Glu (mg/100ml) 311.4±2.29 296.2±2.77

The average serum alkaline phosphatase (AP) values
for the male quails too differed between sexes, the values
being higher in the male birds, [12] too reported increase
in AP values of quails suffering from aflatoxicosis. The
present results are nearly four times the figure obtained
by [20], in control positive and negative control groups of
Japanese quails.

The present findings are in consonance with the
results obtained by [14] in fowls, the primary importance
of measuring alkaline phosphatase is to check the
possibility of bone disease or liver disease.

When the liver, bile ducts or gallbladder system are
not functioning properly or are blocked, this enzyme is
not excreted through the bile and alkaline phosphatase is
released into the blood stream leading an increase in the
values. Thus the serum alkaline phosphatase is a measure
of the integrity of the hepatobiliary system and the flow
of bile into the small intestine.

The serum glutamate pyruvate transaminase (SGPT)
values for male birds were lower than that of the female
birds. The values for serum glutamate oxaloacetate
transaminase (AST/SGOT) were elevated in both the
sexes being slightly higher in the male birds in comparison
to the female. Biochemical changes in serum and
alterations in serum hepatic enzyme activities represent a
stress on liver function. The results pertaining to
ALT/SGPT and SGOT fractions indicate that both the
values are highly elevated. The activities of ALT and AST
in serum are sensitive indicators of acute hepatic necrosis
and ALP of hepatobiliary disease. .The blood glucose
level varies in poultry in the case of fatty liver [2]. For this
reason, the glucose level is taken into consideration in
aflatoxicosis The Glucose (Glu) values for the male birds
was higher than the female birds. The values as obtained
in the present study are less than  the  values  obtained
by  [12],   for   quails   infected   with   aflatoxins   however
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are higher than those of the birds reared on aflatoxin 8. Reitman, S. and S. Frankel, 1957. A colorimetric
binders. However, [19] reported that there was an
elevation in Glu levels in individuals suffering from liver
diseases, while [22] in individuals suffering from severe
liver diseases and [21] reported lower serum Glu levels in
rabbits experimentally fed on ochratoxin A (OTA).

The values as were estimated in the present study
could not be compared due to lack of literature pertaining
to long term effects of aflatoxins in Japanese quails
particularly in hot and humid climate of West Bengal. 
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