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ABSTRACT 

Male infertility poses an emerging concern in public health circles. While surgical 

procedures and interventions are available, they come with hefty costs. Given their 

perceived safety and affordability, herbal remedies have gained popularity in addressing 

infertility. Hemidesmus indicus (HI), a traditional medicinal plant, is renowned for its 

purported efficacy in enhancing semen quality. Thus, this study aimed to evaluate the 

reproductive effects of Hemidesmus indicus (HI) extract on sperm abnormalities elicited by 

Monosodium Glutamate (MSG). Subfertile rats induced with Monosodium glutamate 

(MSG) were orally administered the ethanolic extract of Hemidesmus indicus (400mg/Kg 

body weight) for 30 days. The extract's impact on sperm count, motility, viability, 

morphology, testis weight, semen pH, was compared with control and MSG-treated 

groups. The results revealed that Hemidesmus indicus extract significantly boosted sperm 

count (p<0.001), and viability (p<0.001) motility (p<0.001), compared to the MSG group, 

which experienced notable declines in these parameters. Abnormal sperm morphology was 

significantly higher in the MSG group (p<0.001) but significantly reduced in the HIE group 

(p=0.007) and MSG+HIE group (p=0.001) compared to the MSG group. These findings 

indicate that Hemidesmus indicus extract mitigated the adverse effects of monosodium 

glutamate on sperm parameters, suggesting its potential in enhancing fertility and 

safeguarding the reproductive system against monosodium glutamate-induced damage. 

Keywords ; Hemidesmus indicus  Extract, Monosodium Glutamate, Spermiogram, sperm 

count,sperm morphology ,male sex hormones                                                
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1. Intoduction.  

Male infertility, the incapacity of a sexually proficient male to inseminate  a fertile female, 

stands as a significant issue (Pandruvada et al., 2021), contributing to 40.1–50.2% of infertility 

cases in humans, affecting 7% of males (Hirsh, A., 2003). Semen quality serves as an alternate 

measure of male fecundity, as deficits in semen often underlie male infertility. Recent 

advancements include sophisticated sperm analyses, examining sperm cellular components 

(Turner et al., 2020). 

Infertility is widespread, with an estimated 60–80 million couples globally experiencing it 

(Calverton, 2004). In India, infertility rates vary among states, with male factors contributing 

significantly in at least 40% of cases (Sadock BJ et al.). 

Male infertility, with its psychological and medical ramifications, having  a substantial 

challenge to healthcare providers and society alike. Concerns have risen regarding declining 

semen quality in recent years (Fisher JR and Hammarberg K., 2012). Lifestyle factors such as 

excessive alcohol consumption, obesity, and smoking can negatively impact fertility. 

Moreover, exposure to environmental pollutants and toxins can directly harm gametes, 

leading to decreased numbers and quality (Gore AC et al., 2015; Segal TR et al., 2019) 

Monosodium glutamate (MSG), a flavor enhancer containing 78% glutamic acid, reamining 

sodium, and water, is extensively used in food processing, restaurants, and households 

(Ataseven N et al., 2016). Despite its widespread use, there is concern over MSG misuse due 

to its presence in unlabeled food products (Egbuonu AC et al., 2009). While MSG enhances 

meal palatability, leading to increased appetite and potentially weight hike (Rogers PJ et al., 

1990), studies indicate its toxic effects on various animal tissues, including damage to 

hypothalamic neurons and disruption of reproductive hormone secretion (Seo HJ et al., 2014). 

Additionally, MSG has been linked to liver, kidney, and cerebellum damage in rats, possibly 

contributing to male infertility (Ortiz GG et al., 2006; El‑ Meghawry et al., 2013; Hashem HE 

et al., 2012; Alalwani AD, 2013; Abd-Ella EM et al., 2016). High doses of MSG have also 

been associated with decline in sperm and  sperm morphological defects  in male Wistar rats 

(Onakewhor J et al., 1998) and oxidative stress through reactive oxygen species production 

(Hemalatha et al., 2003). 
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Traditional medicinal plants have long been used across cultures for various ailments, 

including fertility issues. Hemidesmus indicus R.Br. (Indian sarsaparilla), widely used in 

Ayurveda, Siddha, and Unani medicine, boasts pharmacological properties such as 

antioxidant, renoprotective, antinociceptive, and hepatoprotective effects (Ravishankara MN 

et al., 2002; Kotnis MS et al., 2004; Verma PR et al., 2005; Prabakan M et al., 2000). Despite 

its known medicinal actions, the fertility-enhancing effects of Hemidesmus indicus have not 

been extensively explored. Hence, this study aimed to assess the fertility effects of 

Hemidesmus indicus root (HIE) on Monosodium glutamate (MSG)-mediated alterations in 

sperm quality and sex hormone. 

2. Materials and Methods 

 

Chemicals 

Monosodium Glutamate (MSG) with a purity of 99% was procured from SF Traders, UP, India. A 

solution was prepared by dissolving 100gm of MSG in 100 ml of distilled water. The dosage regimen 

was adjusted to administer an appropriate amount of MSG per animal based on their respective 

weights. 

Preparation of Plant Extract 

Identification and authentication were carried out by Dr. Ajith Kumar, a botanist from 

Government College,Department of Botany. a nearby herbal supplier from Marthandam, 

Tamilnadu, was the source of Hemidesmus indicus ,After cleaning and drying, the roots were 

crushed. Using a soxhlet equipment, the ethanolic extract was made for more than 70 hours, 

providing a 9.8% yield. The resultant extract, which was sticky and dark brown, was chilled 

until needed. 

Experimental Animals 

Adult male Wistar rats, weighing approximately 200 grams, were obtained from the central 

animal house, Kovai College of Pharmacy. Rats were acclimated for two weeks under 

controlled laboratory conditions (30±2
º) temperature and 50±4% humidity) in polypropylene 

cages with paddy husk bedding. Each cage housed three rats to prevent overcrowding. Ad 

libitum water and laboratory food were provided to the rats (Lipton India Ltd.). The 

Institutional Animal Ethical Committee's stringent criteria were followed during every step of 

the experimental process. Four groups of six rats each were employed to divide the rats: One 

milliliter of distilled water was administered orally to Group 1 (Control); for thirty days, 

Group 2 (MSG) received monosodium glutamate (4 grams per kilogram body weight); Group 
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3 (HIE400) received an ethanolic extract of Hemidesmus indicus (400 mg per kilogram body 

weight); and Group 4 (MSG + HIE400) received both monosodium glutamate (4 grams per 

kilogram body weight) and Hemidesmus indicus extract (400 mg per kilogram body weight) 

orally for thirty days. Every day at 10.30 AM, treatments were given, with MSG given out 

prior to the daily administration of HIE. 

Sacrifice and Dissection 

Animals were euthanized 24 hours after the last treatment . Dissections was performed to obtain  the 

reproductive system, followed by careful removal of testes and detachment of epididymis, which were 

then washed of accessory structures and weighed. 

Sperm count and Morphology  

The cauda epididymal duct was visible and cut on one side. As soon as possible, the sperm 

that was dripping from the incision was collected up to 0.05µL in a capillary tube. Following 

that, phosphate buffer saline was added to dilute it. After complete mixing, the diluted 

seminal fluid was used for the spermatological analysis . Neubauer's counting chamber was 

used to count sperm in accordance with established procedures. A portion of the diluted 

semen was mixed with a drop of eosin yellow, and then a smear was made on a sterile glass 

slide and left to dry. The morphological anomalies were inspected using an oil immersion or 

40X microscope. For morphological evaluation, at least 200 spermatozoa from different fields 

of each slide were inspected. The percentage of spermatozoa that had aberrant morphology 

was recorded. 

Sperm viability:  

As stated by Nayanatara, A.K. et al. (2008), viability was assessed using eosin nigrosine 

staining. To measure the viability of the sperm, one drop of eosin stain Yellow and one drop 

of nigrosine are taken to an Eppendorf tube. A Pasteur pipette is used to mix in one drop of 

semen. At least 200 spermatozoa were found after a drop of the combination was placed on a 

microscope slide, covered with a coverslip, and stained spermatozoa were considered dead 

and unstained sperms considered as alive.  

(Total sperm/Number of Live Sperm) × 100% = Viability 
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Semen pH: 

The epididymis was punctured with a sterile pin as soon as the dissection was completed. The 

semen of the pin was rubbed against 4.0–10.0 pH paper. The color variations are read from the 

paper and correlate with pH. 

Estimation of Sex Hormone 

To estimate sex hormones, rats were weighed after treatment and blood samples were 

collected via retro-orbital puncture into tubes. Sera were isolated from blood samples by 

centrifugation at 3500 rpm for 15 minutes. The electrochemiluminescence immunoassay 

"ECLIA" was used to assess serum testosterone levels, and the manufacturer's instructions for 

the "cobas e immunoassay analyzers" kit were followed. 

 

Statistical Analysis:  Mean ± S.D. was used to express all the data. ANOVA was used to 

assess the data for statistical significance, and Bonferroni multiple comparison tests were 

then performed. A p-value of less than 0.05 was deemed noteworthy.  

 

3. RESULTS:  

Results 

Changes in testicular weight, semen pH, and spermiogram parameters were recorded and 

analyzed. Notably, Testicular weight decreased in the MSG group but showed marked 

increase in the HIE and MSG + HIEgroups. Semen pH increased significantly in the MSG 

group compared to controls but remained near control levels in the HIE and MSG + HIE 

groups. Sperm count, motility, viability, and morphology were adversely affected by MSG 

administration but improved in the HIE and MSG + HIE groups compared to MSG alone 

. 

Weight of the testis 

Testicular weight changes were noted and represented in Fig. 2. Testicular weight dropped in 

comparison to the control group, whereas it increased significantly in the HIE and MSG+HIE 

groups (p<0.001) when compared to the MSG group. 
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Semen pH  

The pH of the semen varied significantly after the treatment of monosodium glutamate (Fig. 

3). While the semen pH in HIE and MSG+HIE stayed close to the control value, the semen pH 

in the MSG treated group increased dramatically (p<0.001) in comparison to the control. 

Compared to the MSG Group, the pH in the MSG+HIE group was considerably lower 

(p<0.001). The pH of the semen varied significantly after the treatment of monosodium 

glutamate (Fig. 3). While the semen pH in HIE and MSG+HIE stayed close to the control 

value, the semen pH in the MSG group increased dramatically (p<0.001) in comparison to the 

control. Compared to the MSG Group, the pH in the MSG+HIE group was considerably lower 

(p<0.001).  

Spermiogram  

The control and experimental groups' sperm counts, motility, viability, and abnormalities 

were noted and shown in Table 1. 

When comparing the MSG group with  the control, the sperm count drastically decreased 

(p<0.001). On the other hand, when compared to the MSG group, the count was significantly 

higher in the HIE group (p<0.001) and the MSG+HIE group (p<0.001), respectively. When 

compared to the control group, the MSG group's sperm motility dramatically decreased 

(p<0.001). By comparison, the HIE group (p=0.020) and MSG+HIE400 group (p=0.002) 

showed a substantial increase in motility in comparison to the MSG group.  

When comparing the MSG group to the control, the sperm viability drastically decreased 

(p<0.001). On the other hand, compared to the MSG group, the viability was considerably 

higher in the HIE group (p=0.017) and the MSG+HIE group (p<0.001), respectively. When 

comparing the MSG group to the control, there was a substantial increase in sperm 

abnormalities (p<0.001). By comparison, the HIE group (p=0.007) and MS+HIE group 

(p=0.001) showed a substantial decrease in abnormalities as compared to the MSG group.  

Testosterone concentration  

Sex hormonal changes of the rats   were noted and represented in Fig. 3,When comparing the 

MSG group to the control , there was no apparent difference in the testosterone levels 

(p=0.26). When compared to the MSG treated group, however, it demonstrated a substantial 

rise in the HIE group (p=0.001) and MSG+HIE (p=0.011).  
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TABLES AND FIGURES:  

Table-1: Sperm analysis (spermiogram) of both control and treated experimental animals, 

with a sample size of 6 in each group. 

  CONTROL MSG  HIE  
MSG + HIE  

Sperm count 

(x10
6

/mL) 
62.67 ±0.65 

41.72 ±0.54 

* p= 0.018 

76.39 ±1.42 

# p<0.001 

69.1 ±4.38
 

¶ p<0.001 

Motility (%) 77.84 ±0.32 

62.44 ±0.75 

* p=0.020 

69.68 ±0.42 

       

#p=0.004 

72.38 ±3.39 

¶ p=0.035 

Viability (%) 86.15 ±0.96 

64.2 ±1.23 

* p=0.00 

72.98±1.25 

#p=0.001 

78.66 ±3.11
 

¶ p=0.041 

Abnormalities 

(%) 
21 ±2.15 

38.66 ±0.88 

* p=0.00 

28.7 ±0.48 

#p=0.002 

24.72 ±2.69
 

¶ p=0.029 

etoN: *Control compared to MSG, # MSG compared to HIE, ¶ MSG compared to MSG + 

HIE 
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Fig-1: Testes weight comparison among animals in various experimental groups: Control 

compared to MSG (p<0.001); MSG compared to HIE400 (p=0.005); MSG compared to 

MSG+HIE400 (p<0.001). 

 

  

Fig-2: Comparing the pH of the semen from the animals in various experimental groups. 

MSG versus HIE400 (p<0.001), MSG versus Control (p<0.001), and MSG versus 

MSG+HIE400 (p<0.001).  

 

 



Page 88 of 95 
Abdul Khadar B A, / Afr.J.Bio.Sc. 6(5) (2024).80-95 

Fig-3: Comparison of Testosterone  between the animals of different experimental groups. 

Control vs MSG (p=0.26, NS), MSG vs HIE400 (p=0.001); MSG vs MSG+HIE400 

(p=0.011).  

 

4. Discussion 

The present study investigated the potential of Hemidesmus indicus in enhancing 

spermiogram including sperm count, motility and morphology an viability paramters in male 

Wistar rats. MSG, a commonly used food enhancer, has been implicated in disrupting the 

growth and function of the male reproductive system, as evidenced in both human and animal 

studies (Moore, 2003).The present study also conclude the implications of MSG on sperm 

paramters of rat testis. 

Administration of MSG was associated with a significant decline in sperm count, motility, 

and viability, consistent with prior research indicating MSG's adverse effects on testicular 

function (Nayanatara et al., 2008; Ekaluo et al., 2013). In contrast, treatment with Hemidesmus 

indicus extract, particularly in combination with MSG, significantly improved sperm 

parameters, indicating its potential in ameliorating MSG-induced testicular toxicity. Previous 

studies have suggested that the phytochemical constituents of Hemidesmus indicus, such as 

alkaloids, steroidal lactones, and flavonoids, may influence spermatogenesis and enhance 

fertility (Devi BR et al., 2014). 

MSG has been associated with the generation of oxygen-free radicals and oxidative stress in 

various animal tissues, further exacerbating reproductive dysfunction (Onyema et al., 2012; 

Kumar & Bhandari, 2013). In contrast, Hemidesmus indicus root extract has been shown to 

possess antioxidant properties, potentially mitigating oxidative damage induced by MSG 

(Mary NK et al., 2007). The present study also showed the influence of MSG on Testis 

weight, which has decreased significantly compared to HI and MSG+HI Group,which might 

be due to the atrophy of testicular tissues following MSG administration   

The current study found a decrease in testosterone levels in the MSG-treated group.  

In contrast, the hormone level in the HIE group and MSG+HIE group increased dramatically 

when compared to the MSG group and control, demonstrating clearly that Hemidesmus 

indicus has altered the hypothalamic pituitary-gonadal axis. Additionally, MSG's neurotoxic 

effects on the hypothalamic-pituitary axis and central nervous system negatively impact 
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reproductive parameters (Samuels, 1999). However, administration of Hemidesmus indicus 

extract appears to counteract these effects, possibly through its antioxidant potential and 

modulation of hormonal balance as in the group HI and group HI+MSG. 

Furthermore, MSG ingestion led to an elevation in semen pH, which could negatively affect 

spermatogenesis and sperm quality. In contrast, Hemidesmus indicus extract maintained 

normal semen pH levels, highlighting its protective effects on reproductive function. 

5. Conclusion 

Hemidesmus indicus root ethanolic extract demonstrates fertility-boosting properties and 

protects against MSG-induced reproductive impairment. The extract improves testicular 

weight, sperm parameters, and maintains optimal semen pH and hormonal balance, 

suggesting its potential as a therapeutic agent for reproductive health issues . 
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