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Abstract: Liver in an animal’s body performs biochemical, synthetic and excretory functions. It is the chief site
for storage of high energy molecules like glycogen and is susceptible to toxicity of various compounds that
enter our body. Hence the study aims  to observe alterations in glycogen, nucleic acid, protein and amino acid
content of the liver of both male and female rats after exposure to sub lethal oral dose (200 and 400 mg/kg body
weight) of ethanolic extract of plant Parthenium hysterophorus (EEPH) for 28 days. There was a significant
drop in the level of glycogen, DNA, RNA, protein and amino acids.
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INTRODUCTION dose [4]. A non-significant decrease in the activity of

Parthenium hysterophorus L. (Asteraceae) is a 7 and 14 days, while a significant decrease in the activity
serious weed of pastures, wasteland and agricultural of acid phosphatase after 21 and 28 days in female and
fields in world. Various problems are posed by the weed male rats treated with 200mg/kg body weight of EEPH was
to human health, agriculture, live stock production and observed in comparison to control. On exposure to
biodiversity. It is used as folk remedy against various 400mg/kg body weight of EEPH a significant decrease in
afflictions. Parthenium has shown several prominent the activity of acid phosphatase was observed in both
biological activities because it contains several important male  and   female   rats  in  comparison  to  control  rats.
chemical constituents mainly histamine, saponin, A significant decrease in activity of alkaline phosphatase
glucosides and triterpene (sesquiterpene) [1]. LD  of of treated female and male rats in comparison to control50

ethanolic extract of Parthenium hysterophorus L. (EEPH) rats was observed. Variation in the strength of dose and
after oral administration was found to be 676.65 mg/kg exposure time significantly influences the activity of acid
body weight against rats. Tremor, convulsion, diarrhea, and alkaline phosphatase in both male and female rats
labored breathing, abnormal gait, food avoidance, reduced suggesting induction of liver dysfunction [5]. Thus the
food consumption, increase in relative liver weight and present study was carried out to study the effect of EEPH
decrease in body weight was observed in rats on on liver biochemistry.
exposure to sub lethal dosage of EEPH [2]. Exposure of
animals to sub lethal dosage of EEPH leads to decrease in MATERIAL AND METHODS
blood glucose and an increase in serum GPT, GOT and
cholesterol  with respect to time and dose in both male Experimental Animals: Healthy adult male and female
and female rats [3]. Ethanolic extract of the plant of albino rats weighing approximately 100-160 g were
Parthenium hysterophorus at sub lethal dose, 200  and selected for the experiments.
400 mg/kg body weight dose  when  tested  against  rats The albino rats were procured, with the help of local
in the laboratory reveals a significant decrease in animal supplier. They were kept in large cage, with
erythrocyte count, hemoglobin concentration, polypropylene coated wire gauze on all sides, at room
lymphocyte percentage and increase  in  neutrophil temperature 25°C ± 5°C. Rats were exposed to
percentage  and leukocyte count with respect to time and photoperiod of 12 hours per day. The cages were cleaned

acid phosphatase in the treated female and male rats after
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regularly to avoid rat smell and to maintain proper Statistical Analysis: The data is expressed as mean ± S.E.
hygienic conditions. The rats were acclimatized to
laboratory conditions for 10 days and fed on rat pellets
and water ad libitum. Each rat was weighed and assigned
a number for convenience prior to the onset of experiment.
The protocol for these experiments was approved by the
Ethical Committee of the D.D.U. Gorakhpur University,
Gorakhpur, Uttar Pradesh, India, 273004.

Collection of Experimental Plant: Parthenium
hysterophorus was collected from the university campus,
D.D.U. Gorakhpur University, Gorakhpur, Uttar Pradesh,
India.

Extraction Method: Five hundred grams of air  dried  aerial
parts  of P. hysterophorus were grounded into a fine
powder and extracted continuously with 1.5 litre of
ethanol into   a   Soxhelet’s   apparatus  for  12  hours.
The resulting dark brown extract was evaporated to
dryness  in   a  flash  evaporator  at  room  temperature
and  residue was   designated   as  ethanolic  extract  of
P. hysterophorus (EEPH).

Sub Chronic Treatment: The rats were weighed and
divided respective to sex into six groups. A group of male
rats was administered a sub lethal dose, 200 mg/kg body
weight (I) and other group was administered 400 mg/kg
body weight (II) of extract for 28 days orally. Similarly a
group of female rats was administered a sub lethal dose
200 mg/kg body weight (III) and other group was
administered 400 mg/kg body weight (IV) of the extract for
28 days orally. The remaining two groups of both male
and female rats were orally fed with vehicle of similar
dilution without test material and they served as control
(V, VI). Each group contained 16 rats.

Assessment of Biochemistry: The rats were reweighed
and sacrificed. The liver was dissected out from control
and sub chronically treated rats after 7, 14, 21 and 28 days.
Liver was washed with distilled water, blotted with the
help of blotting paper, weighed and processed for
biochemical estimation.

Liver Biochemistry: Glycogen was measured by the
Anthrone method of Vander Vies [6]. Quantitative
estimation of protein was made according to the
procedure of Lowry et al. [7]. Spies method [8] was
employed to estimate the total free amino acids.
Estimation of nucleic acids was performed by the method
of Schneider [9].

of four replicates. Student‘t’ test and Two-way ANOVA
are applied for measurement of variation between control
and treated groups.

RESULTS

Glycogen:   The  mean    value     of     glycogen   level
was  28.07±0.03,  24.17±0.008,  14.83±0.03 and 6.51±0.01
(µg/mg  tissue)  after  7,  14,  21  and  28  days,
respectively  in  female  rats  treated  with  200  mg/kg
body weight of EEPH. The mean value of glycogen level
was 25.43±0.04, 21.59±0.02, 8.08±0.004 and 4.30±0.006
(µg/mg tissue) after 7, 14, 21 and 28 days, respectively in
female rats treated with 400 mg/kg body weight of EEPH.
While in control female rats the mean value of glycogen
level was 28.80±0.003, 29.36±0.09, 29.99±0.07 and
30.27±0.01 (µg/mg tissue) after 7, 14, 21 and 28 days,
respectively.

The mean value of glycogen level was 26.19±0.02,
24.72±0.01, 22.33±0.16 and 9.86±0.03 (µg/mg tissue) after
7, 14, 21 and 28 days, respectively in male rats treated with
200 mg/kg body weight of EEPH. The mean value of
glycogen level was 23.98±0.008, 14.76±0.02, 11.63±0.02 
and 9.07±0.03 (µg/mg tissue) after 7, 14, 21 and 28 days,
respectively in male rats treated with 400 mg/kg body
weight of EEPH. While in control male rats the mean value
of glycogen level was 28.08±0.008, 28.21±0.03, 28.63±0.02
and 28.77±0.03 (µg/mg tissue) after 7, 14, 21 and 28 days,
respectively.

Student‘t’ test indicates a significant (p<0.05)
decrease in glycogen level of treated female and male rats
in comparison to control rats.

Two-way ANOVA test indicates that variation in the
strength of dose and exposure time, significantly (p<0.01)
influence the glycogen level of both male and female rats
(Table 1).

Protein: The mean value of protein level was 26.42±0.18,
27.81±0.71, 25.46±0.98 and 22.27±0.53 (µg/mg tissue) after
7, 14, 21 and 28 days, respectively in female rats treated
with 200 mg/kg body weight of EEPH. The mean value of
protein level was 25.36±1.20, 27.33±0.56, 24.90±0.23 and
21.99±0.07 (µg/mg tissue) after 7, 14, 21 and 28 days,
respectively in female rats treated with 400 mg/kg body
weight of EEPH. While in control female rats the mean
value of protein level was 26.17±0.24, 28.46±0.71,
36.94±0.19 and 59.35±0.54 (µg/mg tissue) after 7, 14, 21
and 28 days, respectively.



World J. Zool., 8 (1): 01-08, 2013

3

Table 1: Effect of different doses of EEPH on glycogen level in liver of treated rats

Treated rats Change in% 
-------------------------------------------------------- ----------------------------------------------

Control Rats 200 mg/kg body 400 mg/kg body 200 mg/kg 400 mg/kg
Sex of rats Day Mean± SE weight Mean± SE weight Mean± SE body weight body weight

Female 7 28.809±0.003 28.075*±0.032 25.439*±0.043 2.54% 11.66%th

14 29.364±0.094 24.179*±0.008 21.596*±0.025 22.18% 26.45%th

21 29.990±0.072 14.832*±0.039 8.088*±0.004 50.54% 73.03%st

28 30.274±0.014 6.513*±0.013 4.308*±0.006 78.48% 85.76%th

Male 7 28.083±0.008 26.191*±0.022 23.981*±0.008 6.73% 14.60%th

14 28.217±0.030 24.720*±0.015 14.764*±0.027 12.39% 47.17%th

21 28.637±0.021 22.338*±0.160 11.637*±0.021 21.99% 59.36%st

28 28.775±0.032 9.869*±0.033 9.079*±0.034 65.70% 68.44%th

Female: F  = 28.22 , F  = 14.98    ; n = 2, n  =31 2 1 2
+ +

Male: F  = 60.10 , F  = 38.41    ; n = 2, n  =31 2 1 2
+ +

*Indicates significant (p<0.05) difference between control and treated groups when student‘t’ test is applied between treated and control groups.
Indicates significant (p<0.01) effect of variation in dose and time on treated rats when Two-ways ANOVA is applied between control and treated groups.+

Table 2: Effect of different doses of EEPH on protein level in liver of treated rats

Treated rats Change in%
---------------------------------------------------------- -----------------------------------------------

Control Rats 200 mg/kg body 400 mg/kg body 200 mg/kg 400 mg/kg
Sex of rats Day Mean±SE weight Mean±SE weight Mean±SE body weight body weight

Female 7 26.174±0.242 26.042±0.185 25.367±1.205 0.50% 3.08%th

14 28.464±0.715 27.818±0.151 27.331±0.564 2.26% 3.98%th

21 36.943±0.195 25.467*±0.984 24.907*±0.237 31.06% 32.57%st

28 59.357±0.547 22.270*±0.531 21.996*±0.079 62.48% 62.94%th

Male 7 22.498±0.152 22.454±0.073 22.319*±0.407 0.16% 0.42%th

14 24.205±0.291 24.052±0.323 21.489*±0.220 0.63% 11.22%th

21 17.854±0.165 16.195*±0.125 14.554*±0.197 9.29% 18.48%st

28 22.777±0.150 20.244*±0.152 11.777*±0.191 11.12% 48.29%th

Female: F  = 16.36 , F  = 12.19    ; n = 2, n  =31 2 1 2
+ +

Male: F  = 42.72 , F  = 36.54    ; n = 2, n  =31 2 1 2
+ +

* Indicates significant (p<0.05) difference between control and treated groups when student‘t’ test is applied between treated and control groups.
 indicates significant (p<0.01) effect of variation in dose and time on treated rats when Two-way ANOVA is applied between control and treated groups+

The mean value of protein level was 22.45±0.07, level after 7 and 14 day and a significant (p<0.05) decrease
24.05±0.32, 16.19±0.12 and 20.24±0.15 (µg/mg tissue) after in protein level after 21 and 28 days in comparison to
7, 14, 21 and 28 days, respectively in male rats treated with control rats was observed in female rats treated with 400
200 mg/kg body weight of EEPH. The mean value of mg/kg body weight of EEPH. A significant (p<0.05)
protein level was 22.39±0.40, 21.48±0.22, 14.55±0.19 and decrease in protein level in comparison to control rats was
11.77±0.19 (µg/mg tissue) after 7, 14, 21 and 28 days, observed in male rats treated with 400 mg/kg body weight
respectively in male rats treated with 400 mg/kg body of EEPH after 7, 14, 21 and 28 days.
weight of EEPH. While in control male rats the mean value Two-way ANOVA test indicates that variation in the
of protein level was 22.49±0.15, 24.20±0.29, 17.85±0.16 and strength of dose and exposure time, significantly
22.77±0.15 (µg/mg tissue) after 7, 14, 21 and 28 days, influence the protein level of both male and female rats
respectively. (Table 2).

Student ‘t’ test indicates a non-significant decrease
in protein level  after 7 and 14 day, while a significant Amino Acid: The mean value of amino acid level was
(p<0.05) decrease in protein level after 21 and 28 day in 7.01±0.52, 4.53±0.05, 1.87±0.11 and 1.40±0.08 (µg/mg
both female and male rats treated with 200 mg/kg body tissue) after 7, 14, 21 and 28 days, respectively in female
weight of EEPH. A non-significant decrease in protein rats   treated   with   200   mg/kg   body   weight  of  EEPH.
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Table 3: Effect of different doses of EEPH on amino acid level in liver of treated rats

Treated rats Change in%

---------------------------------------------------------- -----------------------------------------------

Control Rats 200 mg/kg body 400 mg/kg body 200 mg/kg 400 mg/kg

Sex of rats Day Mean±SE weight Mean±SE weight Mean±SE body weight body weight

Female 7 12.175±0.170 7.016*±0.520 9.139*±0.163 42.37% 24.93%th

14 17.105±0.300 4.532*±0.054 6.202*±0.138 73.50% 63.74%th

21 15.142±0.083 1.879*±0.114 3.383*±0.268 87.59% 77.65%st

28 11.578±0.571 1.403*±0.080 2.243*±0.390 87.88% 80.62%th

Male 7 11.135±0.122 1.601*±0.100 5.075*±0.265 85.62% 54.42%th

14 11.616±0.132 1.551*±0.230 4.887*±0.239 86.64% 57.92%th

21 14.832±0.224 1.503*±0.048 3.759*±0.198 89.86% 74.65%st

28 12.217±0.145 1.019*±0.177 2.120*±0.104 91.66% 82.64%th

Female: F = 39.74 , F  = 11.12    ; n = 2, n  =31 2 1 2
+ +

Male: F  = 18.42 , F  = 3.79    ; n = 2, n  =31 2 1 2
+

* Indicates significant (p<0.05) difference between control and treated groups when student‘t’ test is applied between treated and control groups.

Indicates significant (p<0.01) effect of variation in dose and time on treated rats when Two-way ANOVA is applied between control and treated groups.+

The mean value of amino acid level was 9.13±0.16, respectively in female rats treated with 200 mg/kg body
6.20±0.13, 3.38±0.26 and  2.24±0.39  (µg/mg  tissue)  after weight of EEPH. The mean value of DNA level was
7, 14, 21 and 28 days, respectively in female rats treated 4.63±0.01, 2.18±0.18, 2.53±0.10    and 1.57±0.16 (µg/mg
with 400 mg/kg body weight of EEPH. While in control tissue) after 7, 14, 21 and 28 days, respectively in female
female rats the mean value of amino acid level was rats treated with 400  mg/kg  body  weight  of  EEPH.
12.17±0.17, 17.10±0.30,15.14±0.08 and 11.57±0.57 (µg/mg While in control female rats the mean value of DNA level
tissue) after 7, 14, 21 and 28 days, respectively. was 4.84±0.16, 2.53±0.37, 3.85±0.09 and 5.21±0.25 (µg/mg

The mean value of amino acid level was 1.60±0.10, tissue) after 7, 14, 21 and 28 days, respectively.
1.55±0.23, 1.50±0.04 and  0.01±0.17  (µg/mg  tissue)  after The mean value of DNA level was 4.30±0.04,
7, 14, 21 and 28 days, respectively in male rats treated with 3.47±0.14, 2.42±0.14   and 2.24±0.12  (µg/mg  tissue)  after
200 mg/kg body weight of EEPH. The mean value of amino 7, 14, 21 and 28 days, respectively in male rats treated with
acid level was 5.07±0.26, 4.88±0.23, 3.75±0.19 and 200 mg/kg body weight of EEPH. The mean  value of
2.12±0.10 (µg/mg tissue) after 7, 14, 21 and 28 days, DNA level was 3.92±0.21, 3.31±0.09, 2.42±0.09 and
respectively in male rats treated with 400 mg/kg body 1.56±0.12 (µg/mg tissue) after 7, 14, 21 and 28 days,
weight of EEPH. While in control male rats the mean value respectively in male rats treated with 400 mg/kg body
of amino acid level was 11.13±0.12, 11.61±0.13, 14.83±00.22 weight of EEPH. While that of control male rats the mean
and 12.21±0.14 (µg/mg tissue) after 7, 14, 21 and 28 days, value of DNA level was 4.39±0.07, 3.74±0.20, 3.30±0.22
respectively. and 3.45±0.17 (µg/mg tissue) after 7, 14, 21 and 28 days,

Student‘t’ test indicates a significant (p<0.05) respectively.
decrease in amino acid level of treated female and male Student‘t’ test indicates a significant (p<0.05)
rats in comparison to control rats. decrease in DNA level of treated female and male rats in

Two-way ANOVA test indicates that variation in the comparison to control rats.
strength of dose and exposure time, significantly (p<0.01) Two-way ANOVA test indicates that variation in the
influence the amino acid level of female rats. While in male strength of dose and exposure duration, significantly
rats strength of dose significantly (p<0.01) influences the (p<0.01) influence the DNA level of both male and female
amino acid level, but exposure time had a non-significant rats (Table 4).
influence on amino acid level (Table 3).

Deoxyribose Nucleic Acid (DNA): The mean value of level was 8.46±0.13, 7.40±0.42, 6.87±0.15 and 5.29±0.14
DNA level was 4.72±0.01, 2.35±0.33, 2.88±0.15 and (µg/mg tissue) after 7, 14, 21 and 28 days, respectively in
2.44±0.23 (µg/mg tissue) after 7, 14, 21 and 28 days, female  rats  treated with 200 mg/kg body weight of EEPH.

Ribose Nucleic Acid (RNA): The mean value of RNA
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Table 4: Effect of different doses of EEPH on DNA level in liver of treated rats

Treated rats Change in%

---------------------------------------------------------- -----------------------------------------------

Control Rats 200 mg/kg body 400 mg/kg body 200 mg/kg 400 mg/kg

Sex of rats Day Mean± SE weightMean± SE weight Mean± SE body weight body weight

Female 7 4.842±0.169 4.729*±0.011 4.634*±0.083 2.33% 6.91%th

14 2.535±0.370 2.355*±0.337 2.180*±0.184 6.97% 14.00%th

21 3.859±0.098 2.888*±0.159 2.535*±0.106 25.16% 34.30%st

28 5.211±0.255 2.449*±0.231 1.577*±0.167 52.90% 68.64%th

Male 7 4.394±0.070 4.305*±0.049 3.928*±0.211 2.01% 10.51%th

14 3.746±0.204 3.475*±0.140 3.317*±0.092 7.21% 11.31%th

21 3.309±0.223 2.423*±0.143 2.422*±0.091 26.77% 26..80%st

28 3.450±0.172 1.569*±0.124 2.246*±0.126 34.89% 54.52%th

Female: F  = 18.50 , F  = 12.57    ; n = 2, n  =31 2 1 2
+ +

Male: F  = 36.82 , F  = 28.72    ; n = 2, n  =31 2 1 2
+ +

*Indicates significant (p<0.05) difference between control and treated groups when student‘t’ test is applied between treated and control groups.

Indicates significant (p<0.01) effect of variation in dose and time on treated rats when Two-way ANOVA is applied between control and treated groups+

Table 5: Effect of different doses of EEPH on RNA level in liver of treated rats

Treated rats Change in%

---------------------------------------------------------- -----------------------------------------------

Control Rats 200 mg/kg body 400 mg/kg body 200 mg/kg 400 mg/kg

Sex of rats Day Mean± SE weight Mean± SE weight Mean± SE body weight body weight

Female 7 9.045±0.076 8.46*±0.137 5.33*±0.148 6.37% 41.03%th

14 8.332±0.147 7.40*±0.426 4.87*±0.223 11.1% 41.50%th

21 13.583±0.270 6.87*±0.158 5.91*±0.134 49.39% 56.44%st

28 14.225±0.127 5.29*±0.141 5.08*±0.063 62.80% 64.26%th

Male 7 11.822±0.175 10.16*±0.085 9.79*±0.190 14.00% 17.17%th

14 12.114±0.076 8.49*±0.154 6.22*±0.282 29.84% 48.62%th

21 12.499±0.162 8.12*±0.110 4.32*±0.146 35.00% 65.42%st

28 12.531±0.042 6.99*±0.080 4.11*±0.124 44.14% 67.14%th

Female: F  = 92.29 , F  = 54.30    ; n = 2, n  =31 2 1 2
+ +

Male: F  = 641.09 , F  = 405.33    ; n = 2, n  =31 2 1 2
+ +

*Indicates significant (p<0.05) difference between control and treated groups when student‘t’ test is applied between treated and control groups.

Indicates significant (p<0.01) effect of variation in dose and time on treated rats when Two-way ANOVA is applied between control and treated groups+

The  mean  value  of  RNA  level  was  5.33±0.14, 4.11±0.12 (µg/mg tissue) after 7, 14, 21 and 28 days,
4.87±0.22,   5.91±0.13   and   5.08±0.06   (µg/mg   tissue) respectively in male rats treated with 400 mg/kg body
after  7,  14,  21  and  28   days,   respectively  in  female weight of EEPH. While in control male rats the mean value
rats   treated    with    400   mg/kg   body   weight of of RNA level was 11.82±0.17, 12.11±0.07, 12.49±0.16 and
EEPH.   While in   control   female   rats   the   mean 12.53±0.04 (µg/mg tissue) after 7, 14, 21 and 28 days,
value of RNA level was 9.04±0.07, 8.33±0.14, 13.58±0.27 respectively.
and 14.22±0.12 (µg/mg tissue) after 7, 14, 21 and 28 days, Student‘t’ test indicates a significant (p<0.05)
respectively. decrease in RNA level of treated female and male rats in

The mean value of RNA level was 10.16±0.08, comparison to control rats.
8.49±0.15, 8.12±0.11 and  6.99±0.08  (µg/mg  tissue)  after Two-way ANOVA test indicates that variation in the
7, 14, 21 and 28 days, respectively in male rats treated with strength of dose and exposure time, significantly (p<0.01)
200 mg/kg body weight of EEPH. The mean  value of influence the RNA level of both male and female rats
RNA level was 9.79±0.19, 6.22±0.28, 4.32±0.14 and (Table 5).
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DISCUSSION glycogen may also be due to patho-physiological

Carbohydrates fulfill both structural and metabolic weight. Nigam [19], Igbedioh and Akinyele [20] observed
roles.  Carbohydrates  are  major   constituents   of   animal reduced hepatic glycogen with pathological changes in
food and tissues. Glucose is most important carbohydrate liver of common house sparrow after furadon SP
in the animal biochemistry because almost all the exposure. The depletion of glycogen content and
carbohydrates are converted to glucose for further reduction in the activity of alkaline phosphatase in liver
metabolism. Carbohydrates are observed in the blood in indicates that EEPH causes injury to the liver [21].
the form of glucose, a major fuel of the  tissues of A significant decrease in DNA and RNA  level in
animals. Glucose is converted into other carbohydrates liver  of treated  rats  was  observed  in present study.
having highly specific function, viz., glycogen for storage. The reduction in DNA was observed by several other
A highly significant decrease in blood glucose level of authors who attributed this effect to the inhibition of
treated rats was observed in present study. Hypoglycemic DNA synthesis or DNA damage by the toxic compounds
activity of aqueous extract of P. hysterophorus as [22-25]. The reduction in RNA content is reported to be
observed by Patel et al. [10] reveals that the main dependent on decrease of total nucleic acids and total
mechanism of action may not be potentiation of insulin protein in liver of animals exposed to xenobiotics [22, 26]
release from pancreatic â-cells. The reduced levels of inhibition of its synthesis [27] and to the general
blood glucose in treated rats in present study may be due inhibition of DNA dependent RNA polymerase [28].
to reduced food consumption and loss of absorptive A significant reduction in liver protein  and  amino
action of GIT with toxic symptoms that spend blood acid is reported in treated rats in the present study.
glucose during their action. Under the stress animal Decrease in tissue proteins may be due to inhibition of
requires more energy for metabolic activities and incorporation of amino acid or breakdown of protein into
physiological activities. Jabeen et al. [11] reported similar amino acids, diffusion of proteins out of the cells,
results in albino rats, exposed to dodine fungicides. blocking of protein formation by direct chemical union
Marconi et al. [12] also observed similar results in buffalo between functional groups and active compounds,
calves exposed to fluoride. inactivation of sulphydryl function, continued amino acid

A highly significant decrease in the level of glycogen deficiency, increased metabolism due to toxic metabolic
in liver of rats after administration of EEPH was observed product or destruction of enzymes. Whai, et al., [29]
in the present study. Similar findings are reported by Klatskin [30], Panigrahi and Mishra [31] reported one or
Haynes [13] in bobwhite fed with a sub lethal dose of more of the above cited causes lead to protein deficiency.
DDT. Kendall [14] observed a decrease in glycogen level Bano [32] has found a depletion of protein in liver and
in rats exposed to mirex. Exposure to EEPH results in serum of Clarias batrachus exposed to Aldrin. Protein
labored breathing probably leading to interference in loss in tissue has also been reported by Silvia et al. [33]
tissue respiration. This in turn creates anaerobic in the necrotic conditions in liver and globular hyaline
conditions that enhance the glucose requirement that is degeneration in kidney of rat administrated with hexa
fulfilled by the mobilization of glycogen. Glucose is also chloro cyclohexane (HCH). Degenerated synthesis of
required in higher quantities to compensate the energy RNA which ultimately decreased protein synthesis under
consumed by other adverse effects such as convulsion the stress conditions has also been noted by Yashimoto
and tremor. et al. [34]. In the present study a decrease in the level of

The reduction in liver glycogen level was consistent protein and amino acid indicate that both protein and
with the reduced food consumption, loss in body weight, amino acid metabolism is affected by EEPH.
diarrhea and anorexia after administration of EEPH in rats
in present investigation [2]. Similar results are reported by REFERENCES
Fayez and Kilgore [15] in rats after oxanyl treatment.
Husain and Matin [16] observed reduced level of hepatic 1. Kushwaha, V.B. and S. Maurya, 2012a. Biological
glycogen with convulsion after diazinon treatment in rats. Utilities of Parthenium hysterophorus. Journal of
Jeffrey et al.[17] and Rahman et al. [18] have also reported Applied and Natural Science, 4(1): 137-143.
reduced food consumption, body weight loss, anorexia 2. Maurya, S. and V.B. Kushwaha, 2010a. Toxicity study
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