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Abstract
“Evolvulus alsinoides Linn. (Vishnu Kiranti) plant is widely used as antibacterial 
and anthelmintic, anti-stress and anti-amnesic and a good memory tonic”.The 
present this study aimed to investigate the protective role of Evolvulus alsinoides 
L.on the inflammatory effects of AlCl3 induced prostatitis in rat model.Prostatitis 
was induced in male Wistar rats (n=24) treated with AlCl3 for 12 weeks. Following 
prostatitis induction, the rats were randomly assigned to one of four treatment 
groups: normal control (NC-group), prostatitis (AlCl3-group), Evolvulusalsinoides 
methanolic extract (EAME group), and AlCl3+EAME group. The animals were 
giventheir routinediets throughout the study period. The parameters including 
Reproductive hormones, inflammatory markers and Prostate Specific Antigen 
(PSA), were evaluated.The histopathological changes in the prostate were also 
studied. The results showed that there was a significant (p<0.05) reduction in PSA 
levels and a significant (p<0.05) increase in reproductive hormones, including LH, 
FSH, Progesterone, Testosterone, and Estradiol levels, in groups fed with EAME. 
The study concluded that the EAMEhad aneffective anti-inflammatory property, 
and histological examinations revealed a significant improvement in the prostatic 
histoarchitecture of groups fed EAME. Our research findings suggest that EAME is 
beneficial in the prevention and treatment of nonbacterial prostatitis. 
Keywords: Prostatitis, Aluminum Chloride, Evlovulusalsinoides. L.PSA, Cytokines, LH, 
FSH, Progesterone, Testosterone

Introduction
 “Prostatitis is a very common clinical illness that causes irritative 
urine symptoms, pelvic pain, and sexual dysfunction. According 
to previous research, prostatitis accounts for 5% of ambulatory 
visits by adult men and 8% of urological visits”(1).“Prostatitis is 
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associated with significant decreases in both quality of life and patient costs (2). Furthermore, 
some investigations have found that chronic inflammation and elevated oxidative stress may play 
essential roles in the development of prostatitis” (3). “Serum PSA levels tend to rise in prostate 
illnesses such as BPH, prostatitis, and even prostate cancer, and they are used as a clinical indicator 
of disease prognosis” (4). “Aluminium has the potential to cause hazardous consequences in humans 
or laboratory animals exposed via inhalation, ingestion, or superficial exposure. It absorbs and 
accumulates in humans through drinking water; however, intake of fruit juices or citric acid induces 
a significant increase in both GI absorption and urine excretion of aluminium in healthy persons. 
Apart from that, excessive aluminium ingestion causes build-up in target organs and has been 
linked to testicular tissue damage in both humans and animals”. High aluminium levels in human 
testes, Leydig cells, spermatozoa, seminal plasma, blood, and urine were linked to poor sperm 
quality and viability (5,6,7). Aluminium exposure has been linked to reduced spermatogenesis and 
sperm quality, as well as disruptions in sex hormone secretion (8). Besides from its involvement in 
inducing oxidative stress, AlCl3’s toxic effect may be due to its capacity to bind to cellular DNA, 
RNA, and proteins, causing their levels to decrease in various tissues (9). It raises permeability 
and causes oedema in inflammatory reactions due to the release of inflammatory mediators from 
degenerative and necrotic parenchymatous cells (10), which may explain inflammatory cell 
infiltration into the prostate parenchyma. Based on this, we chose AlCl3 as an induction agent. 
Traditional/complementary and alternative medicine is becoming more popular in many affluent 
nations as a result of widespread concern about the side effects of modern pharmaceuticals (11). 
Several kinds of phytomedicines were previously used to prevent and treat prostate problems. 
“Evolvulus alsinoides L. is a medicinal plant utilised in the Indian traditional system of medicine 
to make ‘Shankhpushpi’, an important and popular ayurvedic treatment that greatly improves 
memory (12). E. alsinoides has been shown to have a variety of therapeutic effects, including 
neuroprotective (13), antioxidant (14) anti-diabetic (15), and immunomodulatory (16) capacities”. 
 Evolvulus alsinoides may be a good source of phytochemicals, vitamins and minerals (17). 
Previous research using GC-MS analysis revealed the presence of various compounds like 
Caryophyllene, octodeconoic acids, hexadecanoic acid, ascorbic acid and squalene in the methanolic 
extract of Evolvulus alsinoides (18). As a result, the existence of secondary metabolites in E. 
alsinoides suggests that it may have anticancer properties. Though E. alsinoides has been shown to 
be effective in the treatment of a variety of disorders, we investigated its anti-inflammatory efficacy 
in male albino rats.  

Materials and Methods 
Collection of the Plants
 “The single herb (Evalvulusalsinoides Linn.)from the matured whole plants were collected from 
Thanjavur District, Tamil Nadu, India. The plantidentified and authenticated for identification 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”. The collected plants were sliced 
into little pieces, shade dried,powdered thoroughly and stored in air tight container  for extraction.

Preparation of the Plant Extract
 “The Evolvulus alsinoides leaves were washed multiple times with distilled water to remove 
any dust and impurities. The leaves were dried at room temperature and then coarsely pulverised. 
The powder was extracted using 75 % methanol for 48 hours. A semi-solid extract was refrigerated 
until for further use.”
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Preparation of Aluminum Chloride (AlCl3) 
 About two grams of aluminum chloride was taken and dissolved in 100 ml of distilled water 
for preparing 20 mg /ml of stock solution. The solution was prepared every week and stored in an 
aircraft bottle at the temperature of 4ºC. Rats were given 0.1ml (2mg)/100gm of AlCl3 orally once 
a day”.

Preparation of Animals  
 The male Wister albino rats weighing between 150 and 200g were used in this study.  
“The animals were kept in a spacious polypropylene cages bedded with rice husk. The animal 
room was well-ventilated and kept under standard experimental conditions (27 ± 2ºC and 12-hour 
light/dark cycle) during the study period.All of the animals were fed a regular pellet diet and had 
unlimited access to water. The animals were fed with standard pellet diet with an adequate amount 
of water. They were acclimatized to the environment for one week prior to experimental use”. 
The experiment was conducted in accordance with the guidelines of the committee - Control and 
Supervision of Experiments on Animals (CPCSEA), New Delhi, India.

Experimental Design  
 “The body weights of the animals were recorded, and they were separated into two groups of 
six each.  The first group was a normal control group that received 3 mL of distilled water orally 
once day. The second group received aluminium chloride (20 mg/kg BW); the LD50 of AlCl3 
when administered orally to rats was reported to be (380 - 400 mg/kg BW (14). The third group 
received 75 mg/kg BW of Evolvulusalsinoides methanolic extract (EAME) which is dissolved in 
3ml of distilled water orally once daily as suggested by Lekshmi and Reddy (18). The fourth group 
received AlCl3 and EAME in the same doses as the second and third groups”. 

Collection of Blood and Prostate Tissues
 “After the experimental feeding period, the rats were fasted overnight and sacrificed using 
pentobarbital under mild euthanasia. Blood was obtained in plain, heparinized, and EDTA vials 
for pro-inflammatory analysis. The blood in plain bottles was allowed to coagulate, and the serum 
was separated at 3500 rpm for 15 minutes to determine PSA, hormones, and inflammatory markers. 
Prostate tissues were immediately removed and preserved in 10% formyl saline”. 

Determination of Serum Prostate Specific Antigen (PSA)
 “The serum Prostate Specific Antigen (PSA) levels were measured using a PSA ELISA kit as 
directed by the manufacturer (Rapid Labs. Ltd, Colchester, Essex, UK) (19). The absorbance was 
measured at 450 nm with a microplate ELISA reader (Bio-Rad Laboratories, Inc.). The results 
were presented as ng protein mLG1”.

Determination of Hormones
 “Hormone levels in serum were measured using a Hormones ELISA kit (Rapid Labs. Ltd, 
Colchester, Essex, UK) as instructed by the manufacturer (19). The absorbance was measured at 
450 nm with a microplate ELISA reader (Bio-Rad Laboratories, Inc.). The results were presented 
as ng protein mLG1”.

Inflammatory Marker Analyses 
 Serum levels of N-acetyl-β-glycosaminidase (20), β-glucuronidase (21) and NO concentration, 
as well as CRP, homocysteine, TNF-α, and IL-6 (22) were tested using specific procedures. 
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“The cytokine concentration was determined using a spectrophotometer at 450 nm and 
animmunoassay ELISA kit (R&D Systems, Minneapolis, MN, USA), following the manufacturer’s 
procedure”. 

Histological Analysis 
 At the end of the experiment, the animals were slaughtered, and the prostate was removed and 
kept in 10 % formaldehyde for four days. Tissue sections (7 μm thick) were decalcified in 5 % 
formic acid and paraffin embedded before being stained with hematoxylin and eosin (23). 

Statistical Analysis 
 “The statistical values were expressed as mean ± standard deviation for six rats in each group. 
Significant differences between mean values were assessed by one-way analysis of variance 
followed by Tukey’s test for multiple comparisons (24). SPSS (Statistical Packages for Social 
Studies) version 20 was used to analyse the results, with a significance level of p<0.05”. 

Results
Effect of Evolvulus Alsinoides Leaves on PSA and Hormones in Experimental Rats 
 In the present study, we investigated the effect of Evolvulus alsinoidesleaveson Testosterone, 
luteinizing hormone, Follicle stimulating Hormone, Estradiol, Progesterone and Prostate Specific 
antigen (PSA) in animal model. Results showed that there was a highly significant (p < 0.05) 
reduction in serum Testosterone, LH, FSH, Estradiol and Progesterone concentrationand substantial 
improvement in PSA levels in AlCl3 group compared to control group. The EAME treatment group 
had significantly increased serum testosterone concentration (p < 0.05), alleviated the negative 
effects of AlCl3when compared to the untreated AlCl3 group.Results were presented in Table 1 & 
Table 2.

Inflammatory Marker Analyses     
 Prostatic animals showed much greater levels of inflammatory markers than normal animals. 
Supplementing with EAME restored levels of NO, CRP, Homocysteine, TNF-α, IL-6, and cortisol. 
The restoration with EAME therapy was statistically significant in Group IV. Group II demonstrated 
increased activity of N-acetyl-βglycosaminidase and β-glucuronidase compared to Group I. EAME 
treatment resulted in restored N-acetyl-βglycosaminidase and β-glucuronidase activity. Results are 
shown in Table 3.

Histological Analysis
 Sections of group I and III rats revealed that the prostatic parenchyma was made up of packed 
acini of different diameters. “Acini were lined with simple columnar cells with basal nuclei and a 
few epithelial papillary folds. The acini were separated by a minimal fibromuscular stroma. Some 
acini had homogeneous acidophilic secretion. Sections from the Group II aluminium chloride-
treated group revealed a greater epithelial cell layer and stromal space than controls. Desquamated 
cells were found within the lumina of many acini”. 
 The acini had several epithelial folds, and the epithelial cells were grouped in multiple unorganised 
layers. Sections from the central component of the ventral prostate of this group revealed massive 
dilatation of prostatic acini that fled with secretions. In several parts of the acini, the lining 
epithelium was noticeably thinned and fattened. Prostatic sections from the Group IV AlCl3 + 
EAME-treated group showed significantly better glandular morphology. The lining epithelium was 
reduced in the acini, resulting in a simple columnar shape. Some epithelial cells have tiny, black 
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nuclei. The lumina of the acini seemed wide, whereas the epithelial folds were reduced. The acini 
were separated with less stroma than the aluminium chloride-treated group.Results were given in 
Figure 1(1a,1b,1c, &1d)

Table 1 Effect of Evolvulus Alsinoides Leaves on PSA in Experimental Rats 
Parameters Group- I Group-II Group-III Group-IV

Prostate Specific antigen 
(PSA) (ng/ml) 0.59 ± 0.04 2.89±0.23a 0.62±0.45b 0.64±0.45b

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

Figure 1 Effect of Evolvulus Alsinoides Leaves on PSA in Experimental Rats

Table 2 Effect of Evolvulus Alsinoides Leaves on Hormones in Experimental Rats
Parameters Group- I Group-II Group-III Group-IV

Testosterone (ng/ml) 2.58  ±0.17 1.62  ±0.10a 2.78  ±0.20 b 2.51  ±0.21 b
LH (ng/ml) 3.80  ± 0.27 2.04  ±0.14a 3.65  ±0.23 b 3.57 ±0.26 b

FSH (ng/ml) 1.76  ±0.15 1.04  ±0.08a 1.78 ±0.16 b 1.54 ±0.18 b
Estradioal (pg/ml) 7.98  ± 0.56 4.87 ± 0.29a 7.95  ±0.57 b 7.93  ±0.54 b

Progesterone (ng/ml) 12.47  ±0.95 8.75±0.58a 13.86 ±1.23 b 11.54 ±0.07 b
Values are expressed a Mean ± SD for six rats in each group.
aSignificantly different from group I (p < 0.05)
bSignificantly different from group II (p < 0.05)
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Figure 2 Effect of Evolvulus Alsinoides Leaves on Hormones in Experimental Rats

Table 3 Effect of Evolvulus Alsinoides Leaves on Inflammatory Markers in  
Experimental Rats

Parameters Group- I Group-II Group-III Group-IV
CRP (mg/dl) 2.80±0.24 4.75±0.30a 3.11±0.40b 2.98±0.20b

TNF-α(pg. /ml) 09.12±0.62 14.80±1.02a 10.40±0.74b 9.44±0.52b

IL-6(pg. /ml) 30.20±2.24 96.44±6.62a 35.42±5.59b 31.42±3.21b

Homocysteine (µg/ml) 7.12±0.53 13.87±0.92a 8.32±0.80b 7.80±0.69b

NO (µM/L) 25.41±1.87 54.72±3.41a 30.74 ±2.25b 28.14±2.11b

N-acetyl-β-glycosamini-
dase (U /min/ml) 33.04±2.50 48.74±3.44a 34.55.±2.12b 30.17±2.46b

β-glucuronidase (mU) 1.35±0.08 3.12±0.29a 2.16±0.19b 1.28±0.15b

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

 

Figure 3 Effect of Evolvulus Alsinoides Leaves on Inflammatory Markers in  
Experimental Rats
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Histopathology of Rat Prostate

Group I Group II

Group III Group IV
Figure 4 Histopathology of Rat Prostate Tissue 

Discussions
 In the current study, Group II animals had significantly lower levels of Testosterone, Luteinizing 
Hormone, Follicle stimulating hormone, Oestradiol, and Progesterone and higher levels of Prostate 
Specific Antigen (PSA) than Group I (normal control animals). Group IV treated with EAME 
demonstrated a significant increase in the levels of luteinizing hormone, follicle stimulating 
hormone, testosterone,oestradiol, progesterone, and a decrease in the level of Prostate Specific 
Antigen (PSA). When Group III animals were given only the methanolic extract of Evolvulus 
alsinoides, no negative effects were seen. No deleterious effects were found in Group III animals 
treated just with Evolvulusalsinoides methanolic extract. 
 This is consistent with previous studies (25, 26, 27). This could be associated to calcium channel 
blocking effect of Al,(28) which resulted in reduced gonadotrophin secretion in the hypophysis 
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(29); (30), resulting in low testosterone levels. It could also be related to high testicular nitric 
oxide levels and low cAMP associated with Al, which inhibited steroidogenesis. On the other 
hand, Evolvulus alsinoides therapy increased levels of testosterone, luteinizing hormone, follicle 
stimulating hormone, oestradiol, and progesterone, most likely via blocking these mechanisms. 
Our results were agreement with the earlier study (31). 
 Our study demonstrated significant improvements in serum levels of IL-6, CRP, TNF-α, and 
homocysteine in rats with prostatitis. The current findings support the discovery of (32) that 
inflammation is produced by a number of pro-inflammatory chemicals secreted by macrophages. 
Proinflammatory cytokines, such as IL-1, TNF-α, and IL-6, have been shown (33) to enhance plasma 
protein synthesis, including CRP. This supports the current findings. Evolvulus alsinoides therapies 
reduced TNF-α, IL-6, and serum CRP levels compared to the prostatitis group. Inflammation is 
known to cause increased synthesis of nitric oxide and homocysteine. Evolvulus alsinoides may 
have anti-inflammatory action by restoring inflammatory markers and enzymes.
 The possible means of anti-inflammatory activity ofEvolvulus alsinoides’ appears to restore 
inflammatory indicators and enzyme activity, including N-acetyl-β-glycosaminidase and 
β-glucuronidase, by regulating inflammatory mediators.
 Microscopic examination revealed that the EAME-treated rat group had lower prostate 
inflammation and less glandular epithelial degradation than the control group. We found that 
EAME reduces AlCl3-induced nonbacterial prostatitis in rats by regulating pro-inflammatory 
cytokines while having an anti-inflammatory effect. As a result, the methanolic extract of Evolvulus 
alsinoides Linn. is likely to be effective in the prevention and treatment of nonbacterial prostatitis 
in humans.

Conclusions 
The following conclusion obtained from the study
•  Regulated the reproductive hormones and decreased in the level of Prostate Specific antigen 

(PSA) on treatment with EAME. 
•  “The possible mode of anti-inflammatory activity of Evolvulus alsinoides appears to be 

restored the inflammatory markers like CRP, IL-6, TNF-α,Homocysteine and enzyme activity 
N-acetyl-β-glycosaminidase and β-glucuronidase activity through regulation of inflammatory 
mediators”. 

•  Histopathological studies of Prostate Gland further confirmed the restoring effect of 
Evolvulusalsinoides.L on AlCl3 induced prostatitis. 

 In conclusion, Evolvulus alsinoides Extract appears to be protective against prostate inflammation 
and is an appropriate choice for future laboratory and clinical research on prostate-related disorders, 
including prostate cancer. 
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