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PROTECTIVE EFFECT OF LEMONGRASS (CYMBOPOGON CITRATUS)  

AND VITAMIN E ON SODIUM VALPROATE INDUCED TESTICULAR TOXICITY  

IN RATS 

Abeer E. Elkhamisy  *
   Samah A. Elsemelawy** 

Abstract 

The present study was carried to investigate the effect of extract and 

powder of Cymbopogon citrates and vitamin E on the sexual hormonal 

profiles against testicular toxicity of sodium valproate of normal male rats. 

The forty two mature male albino rats were divided into seven groups every 

group of 6 rats. The group control received fed on basal diet, whereas the 

other five groups received sodium valproate (positive group) the other four 

groups received Vit. E orally at a dose of (200 mg/kg b.wt./day), 

Lemongrass powder (100 mg/kg/diet/day), Lemongrass extract (10 

ml/kg/b.wt/rat/day), vitamin E with lemongrass powder and vitamin E with 

lemongrass extract, for a period of 6 weeks, caused a significant increase in 

serum HDL-c, testosterone, serum follicle stimulating hormone level (FSH) 

,luteinizing hormone (LH),  total antioxidants , superoxide dismutase and 

glutathion levels compared to positive control group.  

Effect on in serum total cholesterol, triglycerides, LDL-c, sexual 

organs weight (testis, prostate, and seminal vesicles), malondialdehyde were 

also determined, and was found to be significantly lower in all the 

administered groups when compared with sodium valproate group. Findings 

in this study showed that lemongrass powder and extract combination with 

vitamin E has a potent protective effect against sodium valproate-induced 

testicular injury in rats. It also did not exert oxidative damage to the sexual 

organs and the various hormonal profiles as well as its relative safety and 

possible use to protect from sodium valproate side effects. 

                                                 
*
 Home Economics Dept., Faculty of Specific Education, Port Said University, Egypt.  
**
  Home Economics Dept., Faculty of Specific Education, Tanta University .Egypt. 
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Keywords: Cymbopogon citrates - Sodium valproate - Phenolic 

compounds - Seminal vesicles - Testicular toxicity. 

INTRODUCTION 

Lemongrass 'abafado' is widely used in Brazilian folk medicine as a 

sedative and as a remedy for gastrointestinal disorders. It is also used in 

many other places to treat feverish conditions (Rauber, et al., 2005). The 

lemon grass is cultivated mainly in tropical and subtropical regions of Asia, 

South America and Africa (Ákhila, 2010 and  Boukhatem, et al., 2014). 
Lemongrass consists of luteolin and its 6-C and 7-O–glycosides, isoorientin 

2’-O-rhamnoside and isolation of the flavonoids quercetin, kaempferol and 

apiginin from the aerial parts. The phenolic compounds caffeic acid, 

elimicin, catecol, hydroquinone and chlorogenic acid are also isolated from 

the plant (Miean and Mohamed, 2001). Lemongrass also contain z-citral, 

borneol, estragole, methyleugenol, geranyl acetate, geraniol, beta-myrcene 

and limonene (Nhu-Trang, et al., 2006 and Pisoschi and Pop, 2015).  

Much basic research on the range of efficacies of lemongrass 

possesses various pharmacological activities such as anti-amoebic, 

antibacterial, antidiarrheal, antifilarial, antifungal and anti-inflammatory 

properties. Various other effects like antimalarial, antimutagenicity, 

antimycobacterial, antioxidants, hypoglycemic and neurobehaviorial (Cheel, 
et al., 2005). The antioxidant activity attributed to lemongrass and the 

importance of natural compounds in this sex hormone (Borges, et al., 2015 
and Gabriela, et al., 2016). 

Sodium valproate (VPA) is widely used throughout the world to 

treat epilepsy, migraine, chronic headache, bipolar disorder, and as adjuvant 

chemotherapy. Sodium valproate (VPA) toxicity is an uncommon but 

potentially fatal cause of idiosyncratic liver injury.  Sodium valproate 

(VPA) toxicity is a cause of testicular injury (Bairy, et al. 2010 and Rossi, 
2013). Moreover, Sodium valproate induced oxidative stress and 

reproductive toxicity in male rats. The aim of the present investigation was 

to improve the nutritional, healthy values and also to evaluate the influence 

of lemongrass powder and extract combination with vitamin E has 
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effectively alleviated most against sodium valproate-induced testicular 

toxicity and oxidative stress in male rats. 

MATERIAL AND METHOD 

Material and chemicals: 

Lemongrass (Cymbopogon citratus):  was obtained from the 

Agricultural Research Center, Dokki, Giza, Egypt. 

Drugs and chemicals: 

Vitamin E (alpha-tocopherol ):  was purchased from Pharco 

Company for Pharmaceutical, Egypt. 

Sodium valproate: It is one of products of  Sanofi- Synthelaboo 

Company, France, obtained as oral solution sold under trade name 

Depakin
®
.    

 Animals: 

Forty two apparently healthy adult male albino rats that initially 

weighed approximately 120 ± 5 g at age of 7-11 weeks were obtained from 

Laboratory of Animal Colony, Helwan, Egypt.  The animals were allocated 

in plastic cages with metallic stainless covers. Rats were fed the basal diet 

(BD) prepared according to Reeves, et al., 1993) for 7 days before the 

beginning of the experiment for adaptation.  

Methods: 

Preparation of Lemongrass extract: was prepared daily as tea by 

steeping in boiling water and steeping for 20 minutes it gave to rats at dose 
(100mg/kg).    

Scavenging effect on 2, 2-diphenyl-1-picrylhydrazyl (DPPH) 
radicals: 

The effect of lemongrass on DPPH radical was studied, employing 

the modified method described earlier by (Yamaguchi, et al., 1998). The 

radical scavenging activity was measured as a decrease in the absorbance of 

DPPH and was calculated using the following equation: 

Scavenging effect % =   1- A Sample (517nm) ×100 

                                            A Control (517nm) 
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HPLC analysis of phenolic compounds:  

Phenolic compounds were determined by HPLC according to the 

method of (Merfort, et al., 1997).  

Experimental and grouping of rats: 

Forty two rats were designated into 7 groups (6 rats each) the first 

main group was fed on the basal diet and kept as negative control group and 

the rats of second main group (n= 36 rats) fed on the basal diet, and orally 

sodium valproate (SVP) in dose 500mg/kg b.wt/rats/day during the last 

week of experiment period (6 weeks) to induce testicular damage according 

to according to (Hamza and Amin, 2007).  

then divided into 6 groups  (each 6 rats) as follows: 

Group (1): BD without any treatment and considered as a positive 

control (+ve). 

Group (2): BD received vitamin E orally at a dose of 200 mg/kg 

b.wt./day according to (Shalaby, et al., 2004). 

Group (3): BD received lemongrass powder (100mg/kg/diet/day). 

Group (4): BD received lemongrass extract (10ml/kg/b.wt /rats/day).  

Group (5): BD received mixture of vitamin E with lemongrass powder. 

Group (6): BD received mixture of vitamin E with lemongrass extract.                                                                 

During the study, the feed intake was calculated daily and the body 

weight gain estimated daily. 

Biochemical analysis: 

Total lipids were assayed by the method of (Kaplan, 1984). Serum 

total cholesterol (TC) was performed according to (Henry, et al., 1974). 
Serum triglycerides (TG) were determined according to the method of 

Fossati and Prencie, 1982). Serum high density lipoproteins cholesterol 

(HDL-cholesterol) was assayed according to (Burstein, 1970). The 

concentration of low density lipoproteins cholesterol (LDL-cholesterol) in 

serum was estimated by the equation used by (Friedewald, 1972) as follow:  

LDL- cholesterol (mg/dl) = Total cholesterol - HDL cholesterol - (TG/5). 

 Serum testosterone concentration, folic lestimulating hormone (FSH) and 
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luteinizing hormone (LH) were determined according to the method of 

(Maruyama, 1987). The seminal content of epididymis was obtained by 

cutting of cuda epididymis using surgical blades and squeezed into a clean 

petri dish. The content was diluted 10 times with 2.9 % sodium citrate 

solution and thoroughly mixed to estimate the percentage of sperm 

progressive motility and sperm count as described by (Bearden and 
Fluquary, 1980). One drop of sperm suspension was withdrawn, smeared 

on clean glass slide and stained by eosin-nigrosin stain. The stained seminal 

smears were examined microscopically to determine percentage of sperm 

viability (ratio of alive/dead) and morphology as described by (Amann, 
1982). 

Immediately after weighing the genitalia, each testis was 

homogenised for the biochemical analysis of antioxidant enzymes 

(Koracevic and Koracevic, 2001), including superoxide dismutase activity 

(SOD), malondialdehyde (MDA) and glutathione activity (GSH) were 

determined according to (Nishikimi et al., 1972, Ohkawa et al. 1979, and 

Beutler et al. 1963) respectively.  

Statistical analysis: 

The obtained data were statistically analyzed using computerized 

SPSS Effects of different treatments were analyzed by one way ANOVA 

(Analysis of variance) test using Duncan’s multiple range test and p<0.05 

was used to indicate significance between different groups as described by 

Snedecor and Cochran (1967). 

RESULTS 

Antioxidants content of total antioxidant activity of lemongrass leaves. 

The statistical data in Table (1) indicated that, lemongrass 

Cymbopogon citratus  the scavenging activity of lemongrass extract at 

concentration of 2 mg, 1.5 , 1.0 and 0.5 mg were 

(95.11%),(92.17%),(82.28%) and (69.43%) respectively. 
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The concentrations of phenolic compound in lemongrass extract. 

Many active chemical substances have been investigated of 

lemongrass Cymbopogon citratus (C. citrates) as shown in Table (2). 

Lemongrass extract contains high amount of vanillic and syringic compound 

as it recorded (107.61 and 92.38).  While the lowest amount was for P-oH-

benzoic as it was (1.81) also it contains vanillic acid, pyrogallo, caffeic, 

proto catechoic and catechol. 

Effect of lemongrass treatment on nutritional parameters in treated rats.  

Table (3) illustrated that, positive control group (+ ve) showed a 

significant decrease in feed intake and feed efficiency ratio while there was 

non- significant difference in body weight gain  compared to negative 

control group (- ve ). On the other hand, the treated groups (3, 4, 5, 6 and 7) 

showed significant increase in these parameters compared with positive 

control group (+ ve ), and non-significant difference compared with 

negative control group (ve-).   

Effect of lemongrass treatment on lipid profile in treated rats. 

The effects of lemongrass powder and extract on serum lipid profile 

against sodium valproate induced toxicity in rats are shown in Table (4). 

The administration of sodium valproate caused significant rise in total 

lipids, triglycerides, total cholesterol and LDL-C also there was significant 

decrease in HDL-C. The other treated groups reversed the elevation in lipid 

profile levels caused by sodium valproate. The treated groups (6 and 7) 

showed a significant enhancement of lipid parameters. 

Effects of lemongrass treatment on the weight of sexual organs in treated 

rats. 

Data presented in Table (5) illustrated the effects of lemongrass 

treatment on weight of sexual organs; as positive control group (+ ve ) 

showed a decrease in the weight of testis and seminal vesicles compared to 

negative control group (- ve ). Meanwhile, the other treated groups 

improved these results as it reversed the decreased weight in testis and 

seminal vesicles caused by sodium valproate.  The treated group (6 and 7) 
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showed the best results for the weight of sexual organs by recording non-

significant difference comparing to negative control group. 

Effects of lemongrass treatment on sexual hormonal parameters in 

treated rats. 

Results in Table (6) indicated that sodium valproate caused 

significant decrease in testosterone, LH and FSH levels compared to 

negative control group (- ve).  It could be observed that there was significant 

improvement in testosterone, LH and FSH levels on long term treatment 

with vitamin  E with lemongrass powder, lemongrass extract groups (6 and 

7) them against sodium valproate as positive control group (+ ve).  

Effect of lemongrass treatment on serum antioxidant parameters in 

treated rats. 

The effects of lemongrass supplementation on serum antioxidant 

parameters are shown in Table (7). Sodium valproate caused significant 

decrease in serum antioxidant enzyme activity, superoxide dismutase 

(SOD), total antioxidants level and GSH. While there was significant 

increase in malondialdehyde (MDA) activity compared to negative control 

group. 

Significant increasing was noticed in other treated groups (3, 4, 5, 6 

and 7) in comparing to positive control group (+ve). Groups (6 and 7) 

recorded the best results as it shows non-significant difference in comparing 

to negative control group (-ve). 

DISCUSSION 

In the present study, we induced reproductive toxicity with sodium 

valproate and evaluated the possible protective role of lemongrass extract 

and powder in restoring the reproductive functions of male rats.  

Laxminarayana, et al., (2010) found that there is a sloughing of testis's 

epithelial cells caused by sodium valproate in male rats. Sodium valproate 

was decrease the testosterone, FSH and LH levels, also decreasing the count 

and sperm motility in male rats.  In agreement with the above reports we 

have demonstrated that at a dose of 500 mg/kg, sodium valproate produced 

reproductive toxicity male rats. We found that the testis and seminal 
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vesicles weight was significantly lower in sodium valproate treated control 

rats when compared to that of baseline control and experimental group this 

is may be due to the sloughing of testis's epithelial cells caused by sodium 

valproate. These effects were similar to those reported by (Sveberg Roste, 
et al., 2001)   who found that there was a highly significant decrease in 

testicular weight in rats treated by high dose of sodium valproate. 

Our results demonstrate that treatment of male rats with lemongrass 

powder and extract showed a protective effect against reproductive injury 

induced by sodium valproate. This effect was manifested by increased 

weight of the testis, elevated serum testosterone level, FSH level and LH 

level. The protective effect of Lemongrass on rat reproductive system, 

reported herein, was partially similar to that reported by (Hanaa, 2013 and 

Mohamed, et al., 2104)) who concluded that Cymbopogon citratus contains 

due to their qualitative phytochemical analysis which shows the presence of 

flavonoids and citral which may be related to its cytoprotective and 

antioxidant actions in rats.  

The mechanism involved in the protective effect of lemongrass 

against sodium valproate induced reproductive toxicity is unknown but it 

may be due to the presence of caffeic and chlorogenic acid which are active 

superoxide anion scavengers can inhibit the lipid peroxidation and the role 

of antioxidants in the chemistry of oxidative stress (Cheel,  et al.,  2005 and 
Pisoschi and  Pop, 2015). 

Recent phytochemical studies have shown that the Cymbopogan 

citrates extract was found to have anti-mutogenic properties 

(Vinitketkumnuen, et al., 1994). This is due to citral extracted 

from Cymbopogan citratus, induced death apoptosis in several 

hematopoietic cancer cell lines in anther study.( Dudai, et al., 2005). This 

was agreed with (Puatanachokchai, et al., 2002) who cleared that 

lemongrass contains limonene which possess antitumor activity can protect 

the prostate of cancer especially when the testosterone level decreases as 

The prostate gland tissue is also known to be a testosterone dependent organ 

(Laaksonen, et al., 2004).  
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The result showed that administration of both lemongrass extract and 

powder caused a steady increase in total antioxidants and GSH levels of 

tested rats after the adminsteration of sodium valproate. The significant 

increase in the antioxidant parameters of the test animals as compared to the 

positive control is a reflection of the antioxidant effect of the plant. The 

study of ( Hanaa, 2013 and Mohamed, et al., 2104) endorse our results as 

she cleared that lemongrass is found to be more potent and effective 

hepatoprotective agent as it attenuate the oxidative stress-induced 

pathological changes. Their leaves are rich with free radical scavenging 

molecules and it can be used as a potential source of natural antioxidants 

and nutrients. The dominant constituents of C.Citrus are the flavonoids and 

triterpenoids which possess antioxidant and hepatoprotective properties 

(Hesham and Shaeru, 2002). These results corroborate the findings of 

(Cheel, et al., 2005 and Mohamed, et al., 2104) whey found that 

lemongrass oil has been evaluated for its antioxidant properties according to 

the presence of citral and vanilic. Treatment with lemongrass restored MDA 

and SOD activity, which further highlights their role against sodium 

valproate-induced injury (Nakamura, et al., 2003).  These results indicate 

that the lemongrass seems to be an effective antioxidant agent when it used 

in infusions with high concentration (Gabriela, et al., 2016). 

CONCLUSION 

 This study suggests that sodium valproate causes testicular toxicity, 

but the flavonoid compound and the total antioxidant activity of lemongrass 

extract and powder combination with vitamin E are protective in terms of 

sexual organs weight and sexual hormonal parameters. Both of them were 

also restored by lemongrass confirming its protective effect. This action of 

lemongrass may be closely related to its antioxidant, anti-inflammatory and 

antiapoptotic property, which needs further research. 

Table (1): Scavenging effect (%) of lemongrass extract on (DPPH) radical 

0.5mg 1.0mg  1.5mg  2mg  
69.43±2.97 82.28±1.12  92.17±1.78  95.11±0.88  

lemongrass 
extract  

Each value is the Mean±SD                  



 

 

524 

Protective Effect of Lemongrass (Cymbopogon citratus) and Vitamin E on Sodium Valproate 

Table (2): Percentage of polyphenolic compounds of lemongrass extracts 

(mg/100g)  

Mass (mg/100g)  Phenolic Compound 

92.38 Syringic 

17.61 Pyrogallo 

8.49 Proto catechoic 

21.18 Vanillic acid 

3.54 Catechol 

1.81 P-oH-benzoic 

9.38 Caffeic 

107.61 Vanillic 

Table (3): Effects of lemongrass and Vit. E on body weight gain, feed intake and 

food efficiency ratio (FER) in protective group 

Weight gain Feed intake FER       Parameters 

Groups 
(g) (%) 

Group 1 123.32±3. 35 a 15.94±2.20 a 0. 255±0.03a 

Group 2 121.24± 5.21 a 11.08±2.03 b 0.175±0.02 b 

Group 3 120.32± 3.99 a 15.25±2.32 a 0.246±0.04 a 

Group 4 124.91±5.67 a 15.46±2.21 a 0.237±0.03 a 

Group 5 125.22±3.86 a 15.68±2.92 a 0.250±0.04 a 

Group 6 124.52±3. 35 a 15.94±2.20 a 0. 255±0.03a 

Group 7 123.42±3. 24 a 15.54±2.27 a 0. 254±0.03a 

Mean values in each column having different superscript (a, b) are significant. 
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Table (4): Effects of lemongrass and Vit. E on lipid parameters in protective group 

TC TG HDL-c LDL-c Parameters 

Groups mg/dl 

Group 1 101.21±24.33 e 50.03±12.62 e 48.86±3. 11 a 49.15±8.43 d 

Group 2 141.19±29.12 a 80.43±14.82 a 22.58±2.54 d 89. 12±12.43 a 

Group 3 116.27±26. 54 c 55.27±23.03 c 37.97±2.66 c 68.06±8. 37 b 

Group 4 117.14± 27.65 c 56.17±24.34 bc 46.60±1.93 a 55. 46 ±5.36b c 

Group 5 125.48±24. 28 b 64.324±4.083 b 45.02±2.76 b 51.58 ±15.06 c 

Group 6 103.27±`22. 54 d 56.194±3.05 c 46.72±2.26 a 50.06±11. 47 c 

Group 7 101.78±24. 21 d 52.194±3.46 d 48.17±2.73 a 49.66±8. 35 c 

Mean values in each column having different superscript (a, b) are significant 

TC: Total cholesterol     TG: Triglyceride      HDLc: High density lipoprotein cholesterol                                             

LDLc: Low density lipoprotein cholesterol                                                  

Table (5): Effects of lemongrass and Vit. E on the weight of sexual organs in 

protective group 

Testis  Seminal vesicles Parameter 

Groups Relative weight of organs (g/100g b.wt.)                        

Group 1 2.41± 0.23a 0.79±0.07 a 

Group 2 1.03±0.20 d 0.40±0.03 d 

Group 3 1.85±0.20 b 0.65±0.07 c 

Group 4 1.75±0.26 bc 0.71±0.16 b 

Group 5 1.89±0.14 b 0.73±0.06 b 

Group 6 2.40±0.26 a 0.75±0.11 b 

Group 7 2.39±0.14 a 0.75±0.12 b 

      Mean values in each column having different superscript (a, b) are significant.      
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Table (6): Effects of lemongrass and Vit. E on sexual hormonal parameters in 

protective group 

Testosterone   Follicle Stimulating  Luteinizing        Parameter 

Groups ng/mL 

Group 1 26.82±1.7 a 160.38±6.75 a 4.28±0.76 a 

Group 2 14.03±2.01 d 92.17±5.99 d 1.78±1.16 d 

Group 3 20.12±3.01c 138.98±9.65 b 2.92±0.96 c 

Group 4 23.33±4.81c 144.42±5.80 c 3.44±0.52 bc 

Group 5 24.01±4.10 b 156.60±8.09 c 3.57±0.37 b 

Group 6 25.81± 8.34 ab 159.39±8.80 b 3.96±0.96 b 

Group 7 26.41± 9.64 ab 159.99±8.90 b 4.06±0.56 b 

Mean values in each column having different superscript (a, b) are significant.        

Table (7): Effects of lemongrass and Vit. E on antioxidant parameters in protective 

group 

Total 

Antioxidants 

Malondialdehyde Parameters 

 

Groups (mmol/L) 

Superoxide dismutase     

(U/mL) 

Glutathion  

(µ /mg) 

Group 1 3.38±0.75 a 5.64±0.39 e 210.67±11.02 a 132.21±1.06 a 

Group 2 1.17±0.55 d 12.17±0.38 a 108.33±9.02 f 53.32±0.76 d 

Group 3 2.68±0.65 b 9.10±0.21 b 150.17±5.10 e 92.22±0.60c 

Group 4 2.58±0.80 b 7.50±0.40 c 170.63±7.07 d 98.42±0.70c 

Group 5 2.61±0.09 b 5.43±0.41d 197.67±7.51c 121.43±0.50b 

Group 6 3.65±1.70 ab 5.51±0.92 e 202.33±10.08 b 123.18±0.07 b 

Group 7 3.69±1.80 ab 5.62±0.99 e 208.45±10.39 ab 125.18±0.08 b 

 Mean values in each column having different superscript (a, b) are significant. 
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  الناجم تسمم الخصيةالتأثير الوقائي لحشيشة الليمون وفيتامين هـ  ضد 
الفئران ذكور في الصوديوم البروات الاصابة بفعن  
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