N2
Bic ““‘ @ﬁ@ﬂﬁ@@ 2(3):845-849

A\
Q“‘f Tery, 5 @ AN INTERNATIONAL GUARTERLY JOURNAL OF BIDLOGY & LIFE SCIENCES
Iy 1o

ISSN (online): 2320-4257
www.biolifejournals.com

BIOLIFE RESEARCH ARTICLE

AFB1 INDUCED CHANGES IN LIVER AND SERUM OF COMMERCIAL
BROILERS PERTAINING TO CERTAIN BIOCHEMICAL ASPECTS

Nathanael, P. J. R** and Sakunthala, G?

L2Department of Zoology and Aquaculture, Acharya Nagarjuna University
Nagarjuna Nagar — 522 510

E-mail: nathanael pj@yahoo.co.in, nathanael.zoology@agmail.com

ABSTRACT

Mycotoxic metabolic exudates containing AFBL1, liberated by strains of Aspergillus flavus and
Aspergillus parasiticus are the potent carcinogenic, hepatotoxic, mutagenic and nephrotoxic in
nature. AFB1 accumulation in poultry feed stuffs causes severe morbid pathological disorders even
in molecular level in commercial birds bankrupting the poultry enterprise. The focal theme of our
investigation is to analyze certain biochemical changes in liver and serum of one week (Wt 170-180
gm) and two weeks (Wt 220-230 gm) old broilers which were orally intubated with varied doses of
AFB1. The results forecast the alterations in the physiology of the broilers leading in alterations in

biochemical/molecular mechanisms.
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INTRODUCTION

Aflotoxin Bl (AFB1) is potentially
carcinogenic, hepatotoxic, mutagenic and
terratogenic metabolite produced by two strains
of fungi known as Aspergillus flavus and
Aspergillus parasiticus. AFB1 contaminates the
poultry feed stuffs such as peanuts, corn,
groundnuts, wheat and barley causing severe
damage to commercial layers and broilers
bankrupting the poultry enterprise (Ruiz et al.,
1996; Bajikar, 1999). AFB1 causes severe
damage to liver hepatocytes and kidneys. AFB1
causes fatty liver syndrome, hepatocellular
carcinoma, negative feed  conversions,
broodiness in layers and severe
immunosupression by causing deterioration of
thymus and bursa fabricus (Qureshi, 1998; Toro
et al., 2000 , Shivchandra et al., 2004; Lalitha et
al., 2014). AFBL1 inhibits the activity of adino tri
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phosphates, glycogensis and glucose transport
into the liver and synthesis of proteins and DNA
forming toxic intermediary metabolite known as
epoxide (Chaturvedi and Sohane, 1998;
Nathanael et al., 2010). The present
investigations centered on the analysis of the
levels of protein, glycogen in liver and total
serum proteins and serum transaminases
response in commercially procured Plymouth
Rock broilers (one week and two weeks old)
treated with varied doses of AFBL.

MATERIALS AND METHODS

Plymouth Rock strain broilers of one week (Wt
170-180 gm) and two weeks (Wt 220-230 gm)
old were obtained locally and kept in open litter
system. After acclimatization in laboratory
conditions, 0.5 ml of pure AFB1 suspension
(obtained from Sigma Ltd. Singapore) at a dose
of 0.01ng/bird (Group A) , 0.1ng/bird(Group B)
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,0.25ng/bird (Group D) and 0.5 ng/bird (Group
E) was intubated orally using a 16 gauge oral
feeding needle. These doses were selected after
a preliminary study. Two groups (C and F)
served as controls for comparison. Five animals
from each experimental and control groups were
sacrificed at day 1, 4, 8 and 11 of infection. The
tissues from liver were collected and processed
to study the level of proteins and glycogen using
the standard methods of Lowry et al., (1951)
and Kemp et al., (1954). Blood was collected
through jugular puncture, and serum was
separated and processed for total proteins and
transaminases by Lowry et al.,, (1951) and
Reitmann and Frankel (1957).

RESULTS AND DISCUSSION

Total proteins in liver: Broilers of group A
(which received lowest dose of AFBL i.e. .,
0.01ng/bird) and B (AFB1@ 0.1ng/bird) shown
higher value of proteins when compared to that
of controls throughout the experimental tenure.
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There is an exponential raise of proteins was
observed on day 11(group B). in case of group
D broilers (AFB1 @ 0.25ng/bird) showed lower
levels of protein on day 1 and 3 ; and there is an
increase seen on day 8 which is higher than
control value ; but there is a sudden decrease
occurred on day 11. Birds of group E (which
received a high dose of AFB1 @ 0.5ng/bird)
showed higher levels of protein on day 1 and 3
(than normal value) and from day 8 to 11 there
occurred a steep decline (below normal value)
(Table 1).

Glycogen content in liver: In case of broilers of
group A, lowered content of glycogen was
manifested than the controls, throughout the
experimental period. The broilers which
received small dose of AFB1 (0.1ng/bird)
suspension (group B) showed slightly elevated
levels of glycogen than the control broilers
throughout the experimental duration. Two
weeks old broilers of group D and E showed
slightly increased level of glycogen than the

Table 1: Protein content (ng/ml) in the liver of controls (Group C & Group F) and infected
(Group A, 0.01ng/bird ; Group B , 0.1ng/bird ; Group D, 0.25ng/bird and Group E,
0.5ng/bird) at different days of experimental period. Values expressed in mean derived from
5observations.

Days of One week old broilers Two weeks old broilers
necropsy
Group A Group B Group C Group D Group E Group F
1 84.1 42.6 26.3 22.8 73.0 32.8
3 57.3 42.6 26.5 25.3 42.1 33.0
8 42.0 33.4 26.4 51.0 27.8 32.9
11 32.9 159.6 26.2 14.2 16.8 33.0

Table 2: Glycogen content (mg/gm) in the liver of controls (Group C & Group F) and
infected (Group A, 0.01ng/bird ; Group B, 0.1ng/bird ; Group D, 0.25ng/bird and Group E,
0.5ng/bird) at different days of experimental period. Values expressed in mean derived from
5observations.

Days of One week old broilers Two weeks old broilers
necropsy
Group A Group B Group C Group D Group E Group F
1 6.44 7.71 6.42 7.2 6.68 6.52
3 6.20 7.62 6.49 6.6 6.92 6.49
8 5.91 6.63 6.51 6.9 6.62 6.51
11 5.20 6.59 6.46 6.4 6.81 6.46
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normal levels. The decreased content of
glycogen clearly indicates the malfunctioning of
liver and onset of chronic hepatic ailments due
to AFB1 exposure as suggested by Zimmerman
(1970) and Viveka Vardhani and Nathanael
(2011).

The disturbance in  protein  /glycogen
metabolism in liver (the target organ) might
have resulted from DNA strand breakage and
release of ROS species due to severe stress
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manifested by broilers of group A and B caused
by AFB1(Table2).

Total serum proteins: In the present study, a
significant decrease in the serum total proteins
has been noticed in the experimental broilers as
compared to controls. Proteins form the major
portion of the dissolved solution in the in the
plasma. The serum protein content is
significantly decreased in Groups A, B, C and D
throughout the infection period when compared

Table 3: Serum Protein content (mg/ml) in the serum of controls (Group C & Group F) and
infected (Group A, 0.01ng/bird; Group B, 0.1ng/bird; Group D, 0.25ng/bird and Group E,
0.5ng/bird) at different days of experimental period. Values expressed in mean derived from
5observations.

Days of One week old broilers Two weeks old broilers
necropsy
Group A Group B Group C Group D Group E Group F
1 0.55 0.21 0.63 0.37 0.37 0.79
3 0.34 0.20 0.63 0.33 0.33 0.77
8 0.33 0.18 0.63 0.32 0.31 0.74
11 0.30 0.13 0.63 0.20 0.29 0.78

Table 4: Serum Glutamate Oxaloacetic Transaminase (SGOT) (AST) activity (Units/ml) in
serum of controls (Group C & Group F) and infected (Group A, 0.01ng/bird; Group B,
0.1ng/bird; Group D, 0.25ng/bird and Group E, 0.5ng/bird) at different days of
experimental period. Values expressed in mean derived from 5observations.

Days of One week old broilers Two weeks old broilers
necropsy
Group A Group B Group C Group D Group E Group F
1 135 24.5 19.2 17.5 18.8 125
3 22.75 28.25 19.7 22.3 24.3 12.2
8 29.37 36.62 19.5 23.3 29.5 12.3
11 34.12 39.12 19.3 37.5 37.2 12.4

Table 5: Serum Glutamate Pyruvate Transaminase (SGPT) (ALT) activity (Units/ml) in
serum of controls (Group C & Group F) and infected (Group A, 0.01ng/bird; Group B,
0.1ng/bird; Group D, 0.25ng/bird and Group E, 0.5ng/bird) at different days of
experimental period. Values expressed in mean derived from 5observations.

DS B One week old broilers Two weeks old broilers
necropsy
Group A Group B Group C Group D Group E Group F
1 17.62 18.75 18.2 24.5 18.5 12.7
3 22.75 23.5 18.7 29.3 23.5 12.7
8 29.37 29.0 18.5 36.5 29.2 12.7
11 37.0 37.25 18.3 37.2 34.2 12.7
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with the controls. Clinical observations would
suggest that hepatic diseases might disturb the
protein synthesis in liver which in turn reflects
on the level of serum proteins (Zimmerman and
Seeff, 1970). Lafarge and Frayssinet (1970)
reported that aflotoxin inhibits RNA polymerase
in vivo and deranges the protein synthesis
mechanism (Table 3).

Serum aspertate transaminase content: In Group
A (0.5 ng/bird), there was an increase of AST
from day 1 to 11in comparison with the normal
value. In Group B (0.5ng/bird), there was a
highly significant increase from day 1, to 11
when compared to the normal value; there was a
twofold rise from day 3 to 11 of experimental
period and was at peak on day 11. Broilers
which received two varied doses showed an
almost equal response on day 11 in the elevation
of AST. A close correlation between chronic
hepatic toxicity and increased oxidative stress
has been reported in humans and experimental
animals. During the present investigation the
stress of aflotoxicosis and/or pathological
reactions could have direct effect on the liver by
increasing the production and/or releasing
transaminases into the blood. Sharma (1980)
reported that the level of AST and ALT in liver
or their release into the blood stream forms a
specific indicator of liver status. The level of
serum enzymes are important to know whether
liver ~metabolism been activated during
hepatotoxicity (Meghna et.al; 2007). These
results also state that hepatocytes are damaged
as the hepatocytic damage is related to increased
ALT levels (Table-4).

Alanine transaminase content: In the present
investigation, there is a significant increase in
the levels of serum AST and ALT in infected
broilers when compared to controls. There was
a marked increase in the both the experimental
groups. In case of group A approximately there
was a 2 fold increase on day 1 and 3 fold rise on
day 8 and day 11. In case of group B, there was
an increase of ALT throughout the period of
experimentation and was peak on day 11. It is
clear from these results that both the doses of
0.25ng and 0.5ng disturbed the physiology of
birds resulting in the elevated levels of ALT.
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These results manifest clear evidence that AFB1
might have disturbed the metabolism of
transaminases in liver which is the target organ,
and caused the destruction of hepatocytes. This
may result in the leakage of transaminases into
the serum (Table-5).
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