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Effect of Ethanolic Extract of the Seeds of Annona squamosa on Mammalian Blood
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Abstract: Annona squamosa Linn. family Annonaceae, shows various medicinal effects like insecticidal,
antiovulatory and abortifacient. The present study was designed to elucidate the biochemical effects of
ethanolic extract of seeds of A. squamosa on hematological and serum parameters in adult male albino rats.
The male rats were gavaged ethanolic extract of 4. squamosa seeds at the dose level of 200 and 300 mg/rat/day
for 28 days. A significant decrease (p<0.05) in lymphocyte, RBC, hemoglobin and blood glucose was observed
after treating the rats with ethanolic extract of seeds of A. squamosa whereas a significant increase (p<0.05) was
observed in neutrophils, WBC, SGPT, SGOT and serum cholesterol.
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INTRODUCTION

Annona squamosa Linn. From Annonaceae family,
is commonly known as “Custard apple” and is a native of
West Indies and South America and is cultivated
throughout India, mainly for its edible fruits [1]. This plant
recently came under intense scrutiny for potential source
of potent biologically active annonaceous acetogenins
isolated from seeds and bark. This plant has significant
medicinal properties, which include anti-fertility,
anti-tumour and anti-diabetic activities in mice and rats.
A. squamosa also possesses anti-spermatogenic activity
[2-4]. The present study was undertaken to evaluate
alterations in blood biochemistry of albino rats after
exposure to ethanolic extract of the seeds of 4. squamosa.

MATERIAL AND METHODS

Plant Material and Extract Preparation: Fresh fruits of
A. squamosa were collected from Gorakhpur district of
U.P. (India) and were verified in the department of
Botany, University of Gorakhpur. Seeds collected from
fruits were dried under shade, pulverized by a mechanical
grinder and passed through a 50 mesh and stored in
airtight containers. The powdered seeds (50g) were
extracted with ethanol for 48 hours. This ethanolic extract
was dried at controlled temperature (40-50°C) to yield
solid powder that was further used for experiments.

Animal Model and Experimental Procedure: Healthy
colony bred male albino rats weighting 120-150 grams
were used for the experiments. The animals were housed
in polypropylene cages and these cages were cleaned
regularly
standard hygienic conditions (12h light / 12h dark cycles
and 25°C + 5°C at room temperature). The rats were
acclimatized to laboratory conditions for 10 days and fed
with standard diet and water was provided ad libitum.
The protocol for these experiments was approved
by the departmental ethical Committee of D.D.U.
Gorakhpur University, Gorakhpur, Uttar Pradesh, India,
273009.

The animals were divided into three groups
containing 16 animals in each group. A group of rats was
administered 200mg/rat/day of the ethanolic extract of
A. squamosa seeds (EEAS) and other group was
administered 300mg/rat/day every morning for 28
days. The remaining control group was fed with vehicle
of similar dilution without test material. After every

to avoid rat smell and to maintain under

7%, 14" 21" and 28" days both control and treated
groups were autopsied under light chloroform
anesthesia.

Autopsy Schedule: Four animals of each three groups
were autopsied for every 7%, 14" 21% and 28" day.
Blood was collected through cardiac puncture.
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Blood Analysis: The blood samples were collected
carefully for blood biochemistry and hematology.
Heparinized blood samples were used for the
determination of red blood cell (RBC) and white blood cell
(WBC) count, hemoglobin, lymphocyte and neutrophils
[5]. Non-heparinized samples were used for the estimation
of serum parameters like Serum glutamate pyruvate
transaminase (SGPT), Serum glutamate oxaloacetate
transaminase (SGOT), serum cholesterol and glucose.
Blood glucose, serum cholesterol, SGPT and SGOT were
evaluated by the use of a Biochemical Analyzer Transasia
ERA CHEM-5 PLUS (India) [6].

Statistical Analysis: The data is expressed as mean + S.E.
of four replicates. Student 't” test and two way ANOVA
were applied for measurement of variation between
control and treated groups.

RESULTS

Hemoglobin: The mean value of hemoglobin was
11.5540.07,11.50+0.08, 11.40+0.07 and 11.32+0.05 (gm%)
after 7, 14, 21 and 28 days, respectively when treated with
200mg/kg body weight of EEAS. The mean value of
hemoglobin was 11.5040.06, 11.43+0.06, 11.30+0.06 and
10.67+0.2 after 7, 14, 21 and 28 days, respectively when
treated with 300mg/kg body weight of EEAS. While in
control rats the mean value of hemoglobin was 14.48+0.19,
14.55+0.07, 14.60+0.71 and 14.65+0.61 (gm%) after 7,14,21
and 28 days, respectively (Table 1).

RBC Count: The mean value of red blood cell (RBC) was
8.22+0.04, 8.10+0.23, 8.00340.28 and 7.90:0.30million/mm’
after 7, 14, 21 and 28 days, respectively when treated
with 200mg/kg body weight of EEAS. The mean value of
R.B.C. was 7.90+0.34, 7.68+0.20, 7.6340.20 and 7.51+0.20
million/mm’ after 7, 14, 21 and 28 days, respectively when
treated with 100mg/kg body weight of EEAS. While in
control rats the mean value of R.B.C. was 8.30+0.10,
8.40+0.11, 8.53+0.07 and 8.80+0.13million/mm? after 7, 14,
21 and 28 days, respectively (Table 1).

WBC Count: The mean value of white blood cell
(WBC) was 8.9240.34, 9.13+0.25, 9.33+0.02 and
10.10+0.30thousand/ mm’after 7, 14, 21 and 28 days,
respectively when treated with 200mg/kg body weight of
EEAS. The mean value of W.B.C. was 10.45+0.23,
11.10+0.34, 11.60+0.26and 12.86+0.17thousand/ mm’after
7, 14, 21 and 28 days, respectively when treated with
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300mg/kg body weight of EEAS while in control rats
the mean value of W.B.C. was 8.47+0.08, 8.49+0.09,
8.81+0.17and 8.90+0.32 thousand/ mm?*after 7, 14, 21 and
28 days, respectively (Table 1).

Lymphocyte: The mean value of lymphocyte was
85.29+0.73, 82.65+0.40, 81.15+1.45 and79.48+0.28 (%o)after
7, 14, 21 and 28 days, respectively when treated with
200mg/kg body weight of EEAS. The mean value of
lymphocyte was 78.29+0.73, 78.95+0.32, 75.07+0.27 and
72.91+0.37 (%)after 7, 14, 21 and 28 days, respectively
when treated with 300mg/kg body weight of EEAS.
While in control rats the mean value of was lymphocyte
86.10+0.18, 86.07+0.36, 85.73+0.01and 85.66=0.01 (%) after
7, 14, 21 and 28 days, respectively (Table 1).

Neutrophils: The mean value of neutrophils was
13.8040.19, 19.06:£0.45,22.20:0.97 and 23.9440.42(%) after
7, 14, 21 and 28 days, respectively when treated with
200mg/kg body weight of EEAS. The mean value of
neutrophils was 21.03+£0.31, 23.33+0.14, 29.94+0.78 and
34.05+0.42(%) after 7, 14, 21 and 28 days, respectively
when treated with 300mg/kg body weight of EEAS.
While in control rats the mean value of neutrophils was
10.32+0.02, 11.2940.15, 11.64+0.23 and 12.41+0.007(%) after
7, 14, 21 and 28 days, respectively (Table 1).

SGPT: The mean value of SGPT was 66.69+0.33,
70.17+0.20, 84.01+0.64and 90.67+0.45 (IU/L) after 7, 14, 21
and 28 days, respectively when treated with 200mg/kg
body weight of EEAS. The mean value of SGPT was
72.21+0.15,76.90+0.70,115.10+1.39 and 130.06+2.23 (IU/L)
after 7, 14, 21 and 28 days, respectively when treated with
300mg/kg body weight of EEAS while in control rats the
mean value of SGPT was 55.03+£1.49, 56.35+0.86,
60.16+0.94and 62.24+0.61(IU/L) after 7, 14,21 and 28 days,
respectively (Table 2).

SGOT: The mean value of SGOT was 89.64+0.107,
91.934+0.42,93.09+0.12and 94.44+0.21(IU/L) after 7, 14,21
and 28 days, respectively when treated with 200mg/kg
body weight of EEAS. The mean value of SGOT was
105.89+1.87, 115.37+0.08, 123.56+0.42and 127.56+0.10
(IU/L) after 7, 14, 21 and 28 days, respectively when
treated with 300mg/kg body weight of EEAS. While in
control rats the mean value of SGOT was 83.14+0.24,
82.62+0.43, 83.92+0.35 and 85.80+0.31(IU/L) after 7, 14, 21
and 28 days, respectively (Table 2).
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Table 1: Effect of different doses of ethanolic extract of seeds of 4. squamosa on blood parameters.

Treated rats Change in %
Control Rats 200mg/kg Body 300mg/kg Body 200mg/kg Body 300mg/kg Body
Parameters Days Mean+SE Weight Mean+ SE Weight Mean+ SE Weight Mean+ SE Weight Mean+ SE
Hemoglobin (gm %) 7 14.48 11.55% 11.50% 20.24! 20.60!
+0.19 +0.07 +0.06
14 14.55 11.50% 11.43* 20.76! 21.44!
+0.07 +0.08 +0.06
21 14.60 11.40% 11.30% 22.03! 22.71!
+071 +0.07 +0.06
28 14.65 11.32% 10.67* 22.731 27.17!
+0.61 +0.05 +0.2
RBC count (million/mm?) 7 8.30 8.22% 7.9% 1.0! 4.821
+0.103 +0.04 +0.34
14 8.40 8.10* 7.68%* 3.6! 8.6!
+0.11 +0.23 +0.2
21 8.53 8.003* 7.63* 6.2! 10.551
+0.07 +0.28 +0.2
28 8.8 7.9% 7.51% 10.23! 14.70!
+0.13 +0.3 +0.2
WBC count (thousand/ mm?) 7 8.47 8.925* 10.45* 5.371 23.371
+0.084 +0.34 +0.23
14 8.49 9.135% 11.10* 7.591 30.74!
+0.09 +0.254 +0.34
21 8.81 9.33% 11.60* 5.90! 31.36!
+0.17 +0.02 +0.26
28 8.90 10.10* 12.86* 13.481 44.491
+0.322 +0.30 +0.17
Lymphocyte (%) 7 86.10 85.29 78.29%* 0.94 ] 9.07!
+0.18 +0.73 +0.73
14 86.07 82.65%* 78.95%* 3.971 8.27!
+0.363 +0.405 +0.320
21 85.73 81.15%* 75.07** 5.351 12.431
+0.016 +1.45 +0.275
28 85.66 79.48%* 72.91%* 7.221 14.881
+0.015 +0.281 +0.371
Neutrophils (%) 7 10.32 13.80* 21.03* 33.65! 103.721
+0.027 +0.193 +0.311
14 11.29 19.06* 23.33*% 68.821 106.64 |
+0.150 +0.450 +0.146
21 11.64 22.20% 29.94* 90.66! 157.10!
+0.231 +0.97 +0.784
28 12.41 23.94% 34.05* 92.791 174.221
+0.007 +0.42 +0.425

*Indicates significant (p<0.05) and ** indicates significant (p<0.01).

Serum  Cholesterol: The mean value of Serum
cholesterol was 34.92+0.27, 35.47+0.23, 36.39+0.12
and36.90+0.25 (mg/dl)after 7, 14, 21 and 28 days,
respectively when treated with 200mg/kg body weight of
EEAS. The mean value of Serum cholesterol was
41.04+0.52, 43.91+0.71, 47.40+0.07 and 53.00+0.47
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(mg/dl)after 7, 14, 21 and 28 days, respectively when
treated with 300mg/kg body weight of EEAS. While in
control rats the mean value of Serum cholesterol was
28.834+0.27, 30.78+0.55, 31.04+0.51 and 31.58+0.40
(mg/dlafter 7, 14, 21 and 28 days, respectively
(Table 2).
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Table 2. Effect of different doses of ethanolic extract of seeds of 4. squamosa on Serum parameters.

Treated rats Change in %
Control Rats 200mg/kg Body 300mg/kg Body 200mg/kg Body 300mg/kg Body
Parameters Days Mean+SE Weight Mean+ SE Weight Mean+ SE Weight Mean+ SE Weight Meant SE
SGPT (IU/L) 7 55.03 66.69* 72.21* 21.18!1 31.211
+1.49 +0.33 +0.15
14 56.35 70.17* 76.90%* 24.521 36.461
+0.86 +0.20 +0.70
21 60.16 84.01* 115.1%* 39.641 91.321
+0.94 +0.64 +1.39
28 62.24 90.67* 130.06* 45.67 1 108.96 |
+0.61 +0.45 +2.23
SGOT ((IU/L) 7 83.14 89.64* 105.89* 7.811 27.351
+0.24 +0.10 +1.87
14 82.62 91.93* 115.37* 11.261 39.631
+0.24 +0.42 +0.08
21 83.92 93.09* 123.56* 10.921 47.231
+0.35 +0.12 +0.42
28 85.80 94.44% 127.56* 10.06 | 48.661
+0.31 +0.21 +0.10
Serum cholesterol (mg/dl) 7 28.83 34.92* 41.04* 21.121 42.3511
+0.27 +0.40 +0.52
14 30.78 35.47* 43.91* 15.231 42.651
+0.55 +0.23 +0.71
21 31.04 36.39*% 47.40* 17.231 52.701
+0.51 +0.12 +0.07
28 31.58 36.90* 53.01% 16.841 67.851
+0.40 +0.25 +0.47
Blood glucose (mg/dl) 7 118.73 110.01* 102.41* 7.831 15.931
+0.52 +0.16 +0.54
14 119.70 109.93* 99.10%* 8.891 20.781
+0.64 +0.20 +0.26
21 122.14 108.10* 97.73* 12.981 24.971
+0.63 +0.27 +0.32
28 123.04 105.83* 97.39% 16.26 | 26.331
+0.80 +0.12 +0.15

*Indicates significant (p<0.05) and ** indicates significant (p<0.01).

Blood Glucose: The mean value of Blood glucose was
110£0.16, 109.93+0.20, 108.10+0.27 and 105.83+0.12 (mg/dl)
after 7, 14, 21 and 28 days, respectively when treated with
200mg/kg body weight of EEAS. The mean value of Blood
glucose was 102.41+0.54, 99.10+0.26, 97.734+0.32 and
97.39+0.15(mg/dl) after 7, 14, 21 and 28 days, respectively
when treated with 300mg/kg body weight of EEAS while
in control rats the mean value of Blood glucose was
118.73+£0.52, 119.70+0.64, 122.14+0.63 and 123.04+0.80
(mg/dl) after 7, 14, 21 and 28 days, respectively
(Table 2).

DISCUSSION

The present study was undertaken to evaluate
the biochemical effects of ethanolic extract of seeds of
A. squamosa. Hematological parameters like hemoglobin
content, blood cell counts (RBC and WBC), lymphocyte
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and neutrophils revealed significant changes due to the
treatment. The lymphocyte percent decreased while the
neutrophil count increased revealing the toxic nature of
the extract. A significant decrease in erythrocyte (RBC)
count and hemoglobin percent observed can be attributed
to defective hemopoisis [7]. The decrease in hemoglobin
content and RBC count can be correlated with paling of
the animals, weakness and morbidity [7-9].

Significant increase in WBC count and neutrophils of
treated rats can be attributed to the stimulation of immune
system [10]. Mammalian neutrophils are responsible for
phagocytosis and disposal of foreign materials or debris
of damage tissues. The increase neutrophils may account
for the removal of dead and damaged cell debris from the
tissues under toxic stress of the compounds present in
ethanolic extract of the seeds 4. squamosa. An increase
in the WBC count is also reported by various workers
after chemical stress [11- 14].
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Blood is the main pathway for xenobiotic substance
after their entry into animal body, alterations in the
amount of carbohydrate, blood particles and enzymes in
it are of diagnostic use in a number of pathological
conditions. If the cells are damaged or rendered more
permeable due to toxicant, the cellular enzymes are
released into the interstitial fluid and then into the
blood [15]. Glutamic-oxaloacetic and glutamic-pyruvic
transaminase (GOT and GPT respectively) are the two
main enzyme which catalyze the transfer of an amino
functional group from glutamic acid to either oxaloacetate
or pyruvic acid. Release of large amount of the active
enzymes into the blood stream can be detected on
destruction and necrosis of liver, myocardium and kidney
parenchyma. This detection is used as a diagnostic tool
for tissue dysfunction [16]. Transaminase allows interplay
between carbohydrate, fat and protein metabolism,
the activities that occur for energy production, under
stress condition [17].

An increase in SGOT is common in myocardial
infraction [18], tissue damage mainly in kidney, liver and
heart [19] and to increased synthesis or decreased
catabolism of aminotransferase [16, 20-22]. Activity of
SGPT and SGOT increases after pesticidal stress.
This increase is reported to be due to some pathological
changes such as necrosis of hepatocytes in liver, which
causes increase in permeability of cell membrane
resulting in release of transaminase in blood stream
[23-25].

Cholesterol being the precursor for the steroid
hormones constitutes an important physiological
parameter, which may be utilized to assess metabolic
effects of the pollutants. An increase in blood cholesterol
level of rats on exposure to EEAS may be due to the
accumulation of cholesterol as it is associated with
retarded oxidative breakdown of sugar under stressed
condition [26], it might be due to non-utilization of
cholesterol for the synthesis of steroid hormones, it leads
to its accumulation in tissues. This increase is also
reported under chemical stress [27].

Carbohydrates play very crucial role in animal
physiology due to its structural and metabolic activities.
Carbohydrates are the main constituent of animal food
and tissues and glucose is the most important
carbohydrates in animal biochemistry because almost all
the carbohydrates get converted into glucose for further
metabolism. In blood also carbohydrates found in the
form of glucose and it is the major fuel of the animal
tissues. A decrease level of glucose in treated rats was
due to the less consumption of food and loss of

56

absorptive action of GIT with toxic symptoms that spend
blood glucose during their action. Under stress condition
animal requires more energy for metabolic as well as
physiological activities.

ACKNOWLEDGEMENT

This research work was supported by the University
Grant Commission (UGC), New Delhi. Vide letter F. No. 37-
131/2009(SR) dated 12 Jan 2010.

REFERENCES

Mortan, J., 2004. Sugar Apple. In: J. Morton (Ed),
Fruits of warm climate: Miami. Greensboro, Media,
ISBN: 0-9610184-1-0, pp: 69-72.

Rao, M.V. and K.D. Shah, 1988. Endocrine approach
to male fertility control by steroid hormone
combination in rat (Rattus norvegicus). Ind. 1. Expt.
Biol., 36: 775-779.

Gupta, R.S., R.K. Yadav, V.P. Dixit and M.P. Dobhal,
2001.  Antifertility studies of Colebrookea
oppositifolia leaf extract in male rats with special
references to testicular cell population dynamics.
Fitoterapia, 72: 236-275.

Jain, G.C. and V.P. Dixit, 1982. Effect of Annona
squamosa EtOH extract and testicular function of
dogs (Canis indicus Linn.) II Annual session of
science, Abst-15, Bhavnagar, pp: 22.

Hilaly, E.J., Z.H. Israili and B. Lyoussi, 2004.
Acute and chronic toxicological studies of Ajuga
Iva experimental animals. Journal of
ethanopharmacology, 91: 43-50.

Kushwaha V.B. and S. Maurya, 2011. Toxic effect of
ethanolic extract of Parthenium hysterophorus on
mammalian blood biochemistry. J. Environment and
Bio Science, 25(2): 155-160.

Choudhary, C.V. and P.B. Deshmukh, 2007. Acute
and subchronic toxicity study of Semecarpus
anacardium on haemoglobin percent and RBC count
of male albino rats. Journal of Herbal Medicine and
Toxicology, 1(1): 43-45.

Cella, J.H. and J. Watson, 2000. Manual of laboratory
tests.1* Indian Edn.A.LT.B.S.Publishers and
distributers. New Delhi, India.

Kumar, V., R.S. Cotranand S.J. Robbin, 1999. Basic
pathology 6"Edn. Harcourt Asia Pte. Ltd. India.
Oluwole, F.S., 2001. Effect of garlic on some
haematological and biochemical parameters. Afr.J.
Biomed., 4: 139-141.

in

10.



11.

12.

13.

14.

15.

16.

17.

18.

Am-Euras. J. Toxicol. Sci., 6 (3): 52-57, 2014

Pandey, B.N., P.K. Pandey, B.J. Choubey and J.S.
Dutta Munshi, 1976. Studies on the blood
components of an air breathing siluroid fish
Heteropneustes fossilis in relation to body weight.
Folia Haematol, 103: 101-110.

Goel, K.A. and V. Garg, 1980. 2,4-diamino, 3-amino
azobenzene ‘DAAB’ induced haematobiochemical
anomalies in channapunctatus. Bulls. Environ.
Contam. Toxicol, 25: 469-476.

Sastry, K.V. and K. Sharma, 1980. Mercury induced
haematological and biochemical anomalies in
ophiocephalus (channa) punctatus. Toxicol. Lett.
5:245-249.

Maurya, S. and V.B. Kushwaha, 2010. Effect of
ethanolic extract of Parthenium hysterophorus on
Haematological parameters in rats. The Bioscan,
5(3): 437-440.

Lynch, M.J., S.S. Raphael, L.D. Miller, D.D. Spare and
M.J.H. Inwood, 1969. Medical laboratory technology
and clinical pathology, 2™ ed. W.B. Saunders Co.,
Philadelphia.

Oser, B.L., 1965. Hawk’s Physiological Chemistry,
14"edn. Mc Gee Hill Book Co., N.Y.

Gopal, V., D. Aruna, K. Kamalwini and N. Balanbigai,
1998. Transaminase (SGPT and SGOT) the key
enzyme of amino acid metabiolism as bioindicator of
envitalpollutants 68 Annual session. The National
Academy of Science India, CDRI Lucknow, pp: 27-28.
Varely, H., 1976. Practical clinical biochemistry,
4%dn. Arnold Heinemann Publisher, Indian Paul’s
Press. New Delhi.

57

19.

20.

21.

22.

23.

24.

25.

Namaba, T., 1971. Cholinesterase inhibition by
organophosphorus compounds and its clinical
effects. Bull. W.H.O. 44: 289-307.

Gupta, P.K. and B.S. Paul, 1971. Effect of malathion
on blood cholinesterase and its toxicity in Gallus
domesticus. Ind. J. Exp. Biol. 9: 455-457.

Rouiller, C.H., 1964. Experimental toxic injury to liver.
In the liver Vol I (Ed. C.H. Rouiller) Academic press,
New York, pp: 335-476.

Cornelius, C.E., 1989. Liver function. In: Clinical
Biochemistry of Domestic animals. (Ed: Kaneko, J. J.).
Academic Press Inc. San Diego. 364-397. R.P. Uppal
and A. Ahmad, 1977. Blood cholinesterase and serum
transaminase in malathion toxicity in buffalo calves.
Indian J. Animal Sci., 47: 636-639.

Black, W.D., V.E. Valli, M.J. Claxton and
M.L. Marceau-Day, 1979. The effect of sub chronic
feeding of the organophosphate famphor to rats.
Toxicol. Appl. Pharmacol, 50: 167-170.

Goel, K.A., S.K. Tyagi and A.K. Awasthi, 1982. Effect
of malathion on some haematological values in
Heteropneustes  fossilis. Comp. Physiol. Ecol.,
7(4): 259-261.

Kabeer Ahammad Sahib 1., K.R.S. Sambasiva Rao and
K.V. Ramana Rao, 1978. Effect of malathion on free
amino acids to the protein, glycogen and some
enzymes of Pelypod Lamellidens marginalis
(Lamarck). Proc. Ind. Acad. Sci., 87(12): 377-387.
Eisler, R. and P.H. Edmunds, 1966. Effect of endrin on
blood and tissue chemistry of a marine fish. Trans.
Amer. Fish. Soc., 95: 153-159.



