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ABSTRACT
The effect of consumption of leaves of Evalvulus alsinoides L. on the
Biochemical, antioxidant status and hematological parameters in albino rats induced with
prostatitis was studied. Twenty four animals divided into four experimental groups namely
Normal Control group (NC-group), prostatitis group (AlCl3-group), Evlovulus Alsinoides
leaves extract group (EALE group) and AlCl3 + EALE group were used in the study. The
NC was not induced with prostatitis and fed a control diet. The AlCl3-group was induced
with prostatitis but EALE-group was treated with EALE and both were fed a control diet.
AlCl3 + EALE-group were induced with prostatitis by AlCl3 and fed with EALE
respectively. prostatitis was induced in the animals by daily injected AlCl3 by oral for a
period of 12 weeks and the animals were fed with respective diets throughout the duration.
Hematological indices including hemoglobin, red blood cells, white blood cells, MCH,
MCHC, MCV, ESR and PCV in vivo antioxidant markers such as Superoxide Dismutase
(SOD), Glutathione-S-Transferase (GST), glutathione (GSH), catalase, Ascorbic acid and
α- Tocopherol were determined. Superoxide dismutase (SOD), Glutathione-S-Transferase
(GST) and glutathione (GSH) levels increased significantly (p<0.05) in the groups fed
EALE. In the present results demonstrated that EALE treatment significantly attenuated the
increased activities of Biochemical enzymes. These findings indicate that Evolvulus
Alsinoides Linn. may prevent or suppress the development of prostatitis and be useful in its
treatment and management.
Keywords: Evolvulus Alsinoides, prostatitis, Red blood cells, white blood cells,
glutathione-S-transferase, superoxide dismutase, SGOT, SGPT, ALP, Antioxidant.
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INTRODUCTION
Various studies demonstrated that Aluminum
has possible to induce toxic effects in humans or
laboratory animals exposed through inhalation, oral, or
dermal exposure. It is widely accepted that nervous
system is the most sensitive target of aluminum toxicity
and it may induce cognitive deficiency and dementia
when it enters the brain. Besides this Aluminium
ingestion in excessive amount leads to accumulation in
target organs and has been associated with damage of
testicular tissues of both humans and animals.
deterioration in spermatogenesis and sperm quality;
enhancement of freeradicals and alterations in
antioxidant enzymes (Yousef et al., 2007, , Yousef et
al., 2005, Yousef et al., 2009); are several of the
aspects suggested that Aluminium exposure causes
adverse impact on male reproduction.
The prostate gland is a major secondary
endocrine organ of males whose development and
growth depends on androgen stimulation especially by
dihydrotestosterone
(DHT), an active metabolic
product from the conversion of testosterone by steroid 5
"-reductase. It is documented that androgens and
possibly estrogens constitute the primary factors
responsible for prostate diseases (Shin et al., 2012a; De
Nunzio and Tubaro, 2011; Farley, 2011). There is an
increased accumulation of DHT in the prostate with
aging which results in increased cell growth and
hyperplasia (Carson and Rittmaster, 2003). Prostatitis
also involves increased adrenergic tone in prostate
smooth muscle mediated by "1-adrenoceptors (Michel
et al., 1998). Prostatitis is not a known risk factor for
prostate cancer but may increase the chance of its
occurrence (Chang et al., 2012). The etiology of
prostate inflammation is complex and not completely
elucidated but involves age-related hormonal
alterations, metabolic syndrome and inflammation
(Thompson and Yang, 2000). Also, several studies have
shown that other processes such as chronic
inflammation and increased oxidative stress may play
important roles in the development of prostatitis
(Sciarra et al., 2008; Matsumoto et al., 2010). A
positive association between consumption of vegetables
and decreased incidence of diseases has been well
documented. This is due to the antioxidant capacity and
phytochemicals such as carotenoids, ascorbate,
tocopherol, flavonoids and phenolics that are present in
the vegetables (Liu, 2004; Hung et al., 2005). Free
radicals generated under a number of conditions are
involved in the onset of many diseases such as cancer,
rheumatoid arthritis, cirrhosis and arteriosclerosis as
well as in degenerative processes associated with
ageing (Akinmoladun et al., 2007; Ziech et al., 2010).
Humans are naturally protected against free radical
damage by oxidative enzymes and proteins such as
Superoxide Dismutase (SOD), Catalase (CAT) and

glutathione as well as phytochemicals. Many plants
have been identified as good sources of natural
antioxidants which protect against degenerative
diseases and cancer (Javanmardi et al., 2003; Arabshahi
et al., 2007). Several phytomedicines are used for
prevention and treatment of prostate disorders. This
paper reviews the phytomedicines used in Africa,
Western countries, India and China as treatment of
BPH, prostatitis and prostate cancer. Herbals which
hold potential promise are mentioned, although much
research is still required. The ethanolic extract of E.
alsinoides used to study the free radical scavenging
activity, In vitro lipid peroxidation and FTIR analysis.
The ability of plant extract to reduce ferric ions was
determined in FRAP assay (Duraisamy Gomathi,
Ganesan Ravikumar et al, 2014). In the present study
Evolvulus alsonoides leaf extract has been selected to
work for its the therapeutic effect of Evolvulus
alsonoides Linn in experimental prostatitis.
MATERIALS AND METHODS
Collection of plants:
The fully mature Evalvulus alsinoides Linn.
whole plants were collected from marungulam,
Thanjavur District, Tamil Nadu, India from a single
herb. The collected leaves were identified and
authenticated by a Botanist Dr. S.John Britto S.J, The
Director, The Rapinat Herbarium and Center for
molecular
systematic,
st.Joseph’s
College,
Tiruchirappalli, Tamil Nadu. A Voucher specimen has
been deposited at Tamil University Herbarium. The
plants were cut into small pieces and shade dried and
powdered finely then used for extraction.
Animals
Male albino rats of Wistar strain
approximately weighing 190-200g were used in this
study. They were healthy animals purchased from the
Indian Institute of Science, Bangalore. The animals
were housed in spacious polypropylene cages bedded
with rice husk. The animal room was well ventilated
and maintained under standard experimental conditions
(Temperature 27 ± 2º C and 12 hour light/dark cycle)
throughout the experimental period. All the animals
were fed with standard pellet diet and water were
provided ad libitum. They were acclimatized to the
environment for one week prior to experimental use.
The experiment was carried out according to the
guidelines of the Committee for the Purpose of Control
and Supervision of Experiments on Animals
(CPCSEA), New Delhi, India.
Chemicals:
Nitroblue tetrazolium (NBT), ethylenediamine
- -tetra acetic acid (EDTA), Sodium nitroprusside
(SNP), Trichloro acetic acid (TCA), Thiobarbituric acid
(TBA), Potassium hexa cyano ferrate [K3Fe(CN)6], L-
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ascorbic acid, Aluminum chloride, Sodium hydroxide
and Trichloro Acetic acid (TCAs) and reduced
glutathione were purchased for Sigma chemical
company, Mumbai. All other chemicals and reagents
used in this study was of analytical grade with high
purity and were obtained from Glaxo laboratories and
Sisco Research laboratories, Mumbai, India.

Determination of antioxidant and hematological
parameters:
Malondialdehyde was estimated by the
thiobarbituric acid assay method of Beuge and Aust
(1978). Reduced glutathione was estimated by method
of Moron et al (1979). The level of ascorbic acid was
estimated by the method of Omayeet al (1979). tocopherol was estimated by the method of Baker et al
(1980). Superoxide dismutase activity was determined
by the procedure of Kakkar et al (1984). Copper-zinc
superoxide dismutase activity was determined by the
procedure of Kakkar et al. (1984) in plasma. The
activity of glutathione peroxidase was assayed by the
method of Rotrucket al (1973). Haemoglobin was
estimated by Cyanmethaemoglobin method (Dacie and
Lewis, 1968). RBC counted by the method of Ochei
and Kolhatkar, (2000). WBC counted by the method of
Ochei and Kolhatkar, (2000). ESR sedimentation rate
measured by the method of Ochei and
Kolhatkar,(2000).PCV counted by the method of Ochei
and Kolhatkar, (2000).
Biochemical estimation
Urea was estimated by the method of Natelson
(1957). The serum GOT was estimated by the method
of Reitman and Frankel (1957). The serum GPT was
estimated by the method of Reitman and Frankel
(1957). The serum alkaline phosphatase activity was
estimated by the method of Kind and King’s (1954).
Serum creatinine was carried out by alkaline picrate
method of Boneses and Taussk (1954). Protein was
estimated by the method of Lowry et al. (1951). Acid
phosphatase activity was measured by the method of
Annon (1963).
Statistical analysis
Values were expressed as mean  SD for six
rats in the each group and statistical significant
differences between mean values were determined by
one way analysis of variance (ANOVA) followed by
the Tukey’s test for multiple comparisons (Harvey and
Paige, 1998). The results were statistically analyzed by
using SPSS (Statistical Packages for Social Studies)
version 20 was used and p< 0.05 was considered to be
significant.

Preparation of plant extract:
The Evolvulus Alsinoides leaves were first
washed well and dust was removed from the plant.
Leaves were washed several times with distilled water
to remove the traces of impurities from the leaves. The
leaves were dried at room temperature and coarsely
powdered. The powder was extracted with 70%
methanol for 48 hours. A semi solid extract was
obtained after complete elimination of alcohol under
reduced pressure. The extract was stored in refrigerator
until used.
Preparation of Aluminum chloride (AlCl3 )
Two grams of aluminum chloride was
dissolved in 100 ml distilled water to prepare a stock
solution (20 mg/ml). The solution was prepared weekly
and kept in a plane bottle at 4ºC. AlCl3 was daily
administrated to rats (0.1ml (2mg) /100gm) orally.
Experimental design
Body weights of the animals were recorded
and they were divided into 4 groups of 6 animals each
as follows.First group; was negative control
administered 3 ml distilled water orally once daily.
Second group; was positive control group (AlCl3 group)
administered aluminium chloride (20 mg/kg bw,), the
LD 50 of AlCl3 when administered orally to rats was
reported to be (380 - 400 mg/kg bw ( Krasovskii et al.,
1979).Third group; was administered Evolvulus
alsinoides leaves extract (EALE) ( 75 mg/kg bw) which
dissolved in 3ml distilled water orally once daily
according to Lekshmi and Reddy, (2011). Fourth group;
was co administered with AlCl3 and EALE in the same
doses in 2nd and 3rd groups. Doses were given once
daily via gavage for 70 consecutive days, for
completion of the spermatogenic cycle and maturation
of sperms in epididymis (Sarkar et al., 2003).

RESULTS
Antioxidant and detoxifying markers:
The AlCl3 treated rats were administered
Evolvulus alsinoides leaves (orally at the dose of
500mg per kg body weight). Malondialdehyde (MDA)
was marked increased and also a distinct diminution in
glutathione (GSH) content in the plasma of AlCl3
treated rats. In Evolvulus alsinoides leaves treated rats
these biochemical parameters attained an almost normal
level. The decreased activity of plasma antioxidant
enzymes, such as superoxide dismutase (SOD), catalase
(CAT), glutathione peroxidase (GPx) and glutathione-s-

Collection of blood sample:
At the end of the experimental feeding period,
the rats were fasted overnight and the Blood was
collected by cervical dislocation into plain, heparinized
and EDTA bottles, respectively for Biochemical,
antioxidant and hematological determinations. The
blood in the plain bottles was allowed to clot and the
serum separated at 3500 rpm for 10 min was used for
determination of Biochemical, antioxidant and
hematological analysis.
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transferase and non enzymatic antioxidant, such as
glutathione (GSH), vitamin C and vitamin E in AlCl3
treated rats, and its retrieval towards near normalcy in
EALE administered rats revealed the efficacy of
Evolvulus alsinoides leaves in combating AlCl3 induced
oxidative stress. From these results, it was suggested
that oxidative stress had been nullified due to the effect
of Evolvulus alsinoides leaves. Results were shown in
Table.1
Effect of Evolvulus alsinoides leaves on
heamotological changes in experimental rats
Hematological studies in rats can provide
information on the effect of the external environment
on the internal physiology of rats. Biochemical changes
in blood values are particularly important to diagnose
disease and stress in rat. The hematological results in
group II treated with AlCl3 group showed a significant
alteration in RBC, WBC, packed cell volume,
hemoglobin concentration MCHC and decreases in
MCV and MCH. Statistical analysis showed the
significant variation during the experimental period.
Supplementation of EALE to AlCl3 treated rats

restored the hematological profile. Results were shown
in Table.2.
Effect of Evolvulus alsinoides leaves on Biochemical
markers in experimental rats
Hepatospecific enzymes were activated when
hepatocellular damage gave rise to abnormalities of
liver function and these enzymes are remarkably
increased in prostatitis. Hepatic injury caused by AlCl3
generally reflects instability of liver metabolism which
leads to distinctive changes in the serum enzyme
activities. Intracellular enzymes, such as transaminases,
ALP, ACP and Protein are useful indicators for liver
function and urea, creatinine, sodium and potassium are
useful indicator for kidney function; their increased
levels are indicators of liver and kidney damage. In the
present results demonstrated that EALE treatment
significantly attenuated the increased activities of these
enzymes. EALE helps in regeneration in liver and
kidney, thus protecting membrane integrity and thereby
minimizing enzyme leakage. This result suggested that
EALE possess potential hepatoreno protective activity.
Results were shown in Table 3 & 4.

Table 1: Effect of Evolvulusalsinoides.L on antioxidant in serum of experimental rats
Animal Groups

Group- I
(Normal)
Group-II
( AlCl3)
Group-III
(Plant)
Group-IV
AlCl3+Plant

Vitamin-C
(mg/dl)

MDA
(nmol MDA
formed/l)

GSH
(mg/dl)

SOD
(U/ml)

Catalase
(U/ml)

GPX (U/ml)

Vitamin-E
(mg/dl)

10.76±0.75

0.50±0.35

5.52±0.38

9.33±0.65

4.76±0.33

6.62±0.46

7.36±0.51

16.03±1.12 a

0.32±0.02 a

3.19±0.22 a

6.0±0.42 a

3.49±0.24 a

3.4±0.23 a

5.63±0.39 a

9.12±0.63 b

0.43±0.03 b

5.65±0.39

8.0±0.56 b

4.31±0.30 b

6.52±0.45 b

7.98±0.55 b

11.90±0.83 b

0.47±0.03 b

5.39±0.37

8.26±0.57 b

4.95±0.34 b

6.24±0.43 b

6.87±0.48 b

Table 2: Effect of Evolvulus alsinoides leaves on heamotological changes in experimental rats
Animal Groups

Hemoglobin
(gm/dl)

RBC
(Million/cu.mm)

Group- I
15.62±1.09
11.32 ±0.79
(Normal)
Group-II
8.53±0.59 a
8.65 ±0.60 a
(Induction)
Group-III
16.21±1.13b
12.35 ±0.86 b
(Plant)
Group-IV
14.49±1.01b
11.05 ± 0.77 b
(AlCl3+Plant)
Values are expressed as mean ± SD for six rats in each group.
a
Significantly different from group I (p < 0.05)
b
Significantly different from group II (p < 0.05)
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WBC
(cu.mm)

ESR (mm)

PCV (%)

4.23 ±0.29

12.23±0.85

38±2.66

3.02±0.21a

19.65±1.37a

59±4.13a

4.18±0.29b

11.25±0.78b

40±2.8

4.11±0.28b

13.56±0.94b

42±2.94b

b
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Table 2a: Effect of Evolvulus alsinoides leaves on heamotological changes in experimental rats
Animal Groups

MCH
(pg/cell)

Group- I
13.79±0.96
(Normal)
Group-II
9.86±0.69a
(Induction)
Group-III
13.12±0.91 b
(Plant)
Group-IV
13.11±0.91b
(AlCl3+Plant)
Values are expressed as mean ± SD for six rats in each group.
a
Significantly different from group I (p < 0.05)
b
Significantly different from group II (p < 0.05)

MCHC
(%)

MCV
( cubic
micron )

41.10±2.87

33.56±2.34

14.45±1.01a

68.20±4.77a

40.52±2.83

32.38±2.26

34.5±2.41b

38.00±2.66b

Table 3: Effect of Evolvulus alsinoides leaves on liver markers in serum of experimental rats

Animal Groups

Group- I
(Normal)
Group-II
(Induction)
Group-III
(Plant)
Group-IV
(AlCl3+Plant)

Liver biomarker
Protein
(gm/dl)

SGOT (IU/L)

SGPT (IU/L)

ALP (IU/L)

ACP (IU/L)

7.38±0.51

41.39±2.89

25.45±1.78

71.56±5.00

32.41±2.26

6.46±0.45 a

69.70±4.87 a

45.11±3.15 a

95.36±6.67

a

47.25±3.30

a

7.43±0.52 b

45.75±3.20 b

28.00±1.96 b

72.63±5.08

b

33.56±2.34

b

7.07±0.49 b

52.28±3.65 b

32.66±2.28 b

73.02±5.11

b

33.62±2.35

b

Values are expressed as mean ± SD for six rats in each group.
a
Significantly different from group I (p < 0.05)
b
Significantly different from group II (p < 0.05)
Table 4: Effect of Evolvulus alsinoides leaves on kidney markers in serum of experimental rats
Animal
Groups

Kidney biomarker
Urea
(mg/dl)

Creatinine
(mg/dl)

Sodium
(Meq/dl)

30.00±2.1

0.98±0.06

5.38±0.37

Group-II

41.42±2.89 a

1.85±0.12 a

7.15±0.50 a

Group-III

32.85±2.29 b

0.86±0.06 b

5.61±0.39b

Group-IV

31.42±2.19 b

1.02±0.07 b

5.26±0.36 b

Group-I

Potassium
(Meq/dl)
148.32±10.38
120.75±8.45 a
142.58±9.98 b
145.65±1.19 b

Values are expressed as mean ± SD for six rats in each group.aSignificantly different from group I (p < 0.05),
b
Significantly different from group II (p < 0.05)
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