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Abstract

This study was conducted to analyze the impact of lemongrass ( Cymbopogon Citratus )
powder (CP) and aqueous extract (CA) with and without coenzyme Q10 supplementation on
reproductive toxicity induced by sodium valproate (SVA) in rat model. Forty-eight male albino rats (210
+ 5g) were divided randomly into 6 groups (n=8 rats).Experimental design; group (1) fed on basal diet
as normal control (-ve).Groups(2 - 6) received sodium valproate (SVA) orally at dose 500mg/kg/BW
daily on the final week of the experimental duration (45 days)to induce reproductive toxicity.Group(2)
fed on basal diet with orally SVA at dose 500mg/kg/BW daily (on the final week) as reproductive
toxicity control (+ ve),group (3) treated with coenzyme Q10 at dose (150 mg/kg/BW) + (SVA), group (4)
treated withle mongrass (Cymbopogon Citratus) powder (CP) at dose (150 gm/kgdiet) + (SVA), group
(5) treated with lemongrass (Cymbopogon Citratus) aqueous extract (CA) at dose (150 mg/kg/BW)+
(SVA) and group (6) treated with mixture of(coenzyme Q10+CP+CA) at (50 mg/kg/BW+ 50 gm/kg diet
+ 50mg/kg/BW, respectively)+(SVA).The antioxidant and phenolic compounds of lemongrass
(Cymbopogon Citratus) leaves and its aqueous extract were estimated.Lemongrass(Cymbopogon
Citratus) leaves and its aqueous extract contained remarkable amounts of antioxidant compounds.The
results showed the groups treated with lemongrass (Cymbopogon Citratus) leaves, aqueous extract
and coenzyme Q10 affected the relative weight of (testis and seminal vesicles) positively. Moreover,
the parameters determined in this study showed improvement in these levels when compared with
reproductive toxicity control. The best results for parameters that were determined in this study, as
serum lipid profiles and liver enzymes, testicular antioxidant and lipid peroxidation biomarkers, serum
testosterone, (FSH) and (LH) levels in addition,sperm count were shown in groups were treated with
(coenzyme Q10+CP+CA) then CP followed by coenzyme Q10 and CA respectively, but most results
showed non-significant difference between these groups.The study showed that,lemongrass
(Cymbopogon Citratus) alone or combined with coenzyme Q10 has a powerful protection benefits
versus SVA-induced reproductive toxicity in rat model, without causing severe oxidative injury to the
reproductive organs and hormonal levels that could be attributable to its antioxidants, phenolics and
flavonoid contents that related mainly to ameliorate reproductive toxicity induced by sodium valproate
in rat model.
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Introduction

One of the most fragrant herb that is frequently grown for its excellent aroma is lemongrass
(Cymbopogon Citratus), Botanically, this herb belongs to the grass family of Poaceae. Fresh
lemongrass (Cymbopogon Citratus) leaves take place in traditional salads in many countries as an
example, Mideast and Southwest Asia, India, and Brazil [Rahim et al., 2013].
Lemongrass(Cymbopogon Citratus), whether fresh or dried, is a rich source of minerals like potassium,
zinc, calcium, iron, manganese, copper, and magnesium. Its leaves are very good in folate, also rich in
many essential vitamins such as pantothenic acid (vitamin B5), pyridoxine (vitamin B-6) and thiamin
(vitamin B-1) [Chaisripipatet al., 2015 and Tabassu,2020]. Lemongrass(Cymbopogon Citratus)also
contains L-carnitine which is a conditionally required amino acid in the mitochondrial system, which
plays a crucial role as cofactor in the production of cellular energy [Nhu-Trang et al., 2006].

As herbal remedy, lemongrass(Cymbopogon Citratus) is often used in some countries, as a

tranquilizer, treat fevers and to alleviate some gastrointestinal disorders [Rauber et al., 2005].Many
scientific researches revealed the efficacies of lemongrass(Cymbopogon Citratus)that has various
medicinal actions specifically, antibacterial, antidiarrheal and antifungal[Cheel et al., 2005].
Coenzyme Q10 also recognized as ubiquinone-10 which have significant functions in cell membranes
and mitochondria as powerful bioactive natural antioxidant against free radical lipid peroxidation
processes. Ubiquinone-10 supplementation to rat model and humans resulted in enhancing
mitochondrial activity by synthesizing of energy-carrying molecule adenosine triphosphate (ATP) which
is found in all the cells of living things, with remarkable enhances of the free coenzymes pool, therefore
poses the body immune defense system [El-khadragy et al., 2020].

Some widely applied usage of sodium valproate (SVA) is to manage pain, chronic
neurological disorders migraine and chronic headache as co-enhancer for immune system in
chemotherapy. Sodium valproate (SVA) toxicity is infrequent but conceivably fatal resulting severe
idiosyncratic liver injury and testicular injury.Additionally, SVA causes oxidative stress and reproductive
toxicity in experimental rat model. [Rossi, 2013; Shelbaya, 2016 and Oztopuz et al., 2020].

The current study was designed to evaluate the effects of Cymbopogon Citratus versus reproductive
toxicity in rat model induced by sodium valproate(SVA).

Materials and Methods

Materials and chemicals

Lemongrass (Cymbopogon Citratus) was obtained from agriculture research center, Riyadh,
Saudi Arabia.
Sodium valproate (SVA) was obtained from a local pharmacy in Riyadh city, Saudi Arabia, nhame
Depakine.
Coenzyme Q10 capsules were obtained from a local pharmacy in Riyadh city, Saudi Arabia.
Other chemicals were obtained from Sigma Aldrich, USA.

18


https://cfas.ksu.edu.sa/ar/node/1777

Egypt. J. of Nutrition and Health Vol.18 No.1 January (2023)

Preparation of dried lemongrass (Cymbopogon Citratus) and agueous extract:

Lemongrass (Cymbopogon Citratus) was dried at shade after being washed and minced, then
dried in dessicators to remove moisture to up level. The water extract was prepared daily as tea by
putting 5 gm of lemongrass (Cymbopogon Citratus) leaves into the teapot, added 100ml of distilled
water, boiled for fifteen minutes and then filtered to insure better extraction according to Guleria and
Sehgal, [2020].The lemongrass (Cymbopogon Citratus) dried powder was used at dose (150 gm/ kg
diet) and lemongrass (CymbopogonCitratus) aqueous extract was given to rats orally at dose(150
mg/kg BW).

Estimation of antioxidant compounds of lemongrass (Cymbopogon Citratus)leaves:
The antioxidant compounds of the lemongrass (Cymbopogon Citratus) leaves were evaluated
according to Hertog et al. [1992] and Hakkinenet al., [1998].

Determination of phenolic compounds of lemongrass (Cymbopogon Citratus) aqueousextract:
Identification of phenolic compounds for lemongrass (Cymbopogon Citratus) aqueous extract
according to Chang et al. [2002] by comparison with the reference standard retention rate (RT/min),
mass spectrometry detection was carried out using an Agilent Mass Selective Detector system to
identify and confirm the components in chromatographic peaks. Analysis of phenolic compounds for
lemongrass (Cymbopogon Citratus) extract was held by HPLC method according to Shelbaya,[2016].

Animals

Forty-eight healthy adult male albino rats initially weighed around 210 + 5g, at age of 10-12
weeks were obtained from Laboratory of Animal Colony, College of Pharmacy, King Saud University.
Rat model were housed in stainless cages in Applied Medical Sciences, KSU. The experimental
protocol was conducted in ethical number (CAMS-001-3940), also animal care procedures were in
agreement with the National Institutes of Health (NIH).

Preparation of basal diet

Basal diet was prepared according to, Reeves et al., [1993]. It consists of 20% protein (as casein),
sucrose 10%, corn oil 4.7%, choline chloride 2%, vitamin mixture 1%, salt mixture 3.5%, fibers 5%, and
corn starch up to 100%.

Methods
Experimental design.

Experimental rats were fed on the basal diet for adaptation in a precisely calibrated setting for
7 days before beginning the trial (25 £ 2 °C temperatures, 55-60% humidity and a 12 h light/dark
cycle). Rats were divided randomly into 6 groups (n=8 rats), group 1 (normal control) animals were fed
on basal diet only. In accordance with Hamza and Amin, [2007], rats of groups (2-6)(n= 40 rats) were
fed on basal diet, and were given orally sodium valproate (SVA) at dose (500mg/kg/BW daily on the
final week)of the experimental duration(45 days) to induce reproductive toxicity.
Group (1): Fed on basal diet without treatment and assigned as normal control (-ve).
Group (2): Fed on basal diet with orally sodium valproate (SVA) (500 mg/kg/BW daily) on the final
week as reproductive toxicity control (+ ve)
Group (3): Fed on basal diet with were given orally coenzyme Q10(150mg/kg/BW)for the period of
experiment (45 days)+(SVA) (500 mg/kg/BW daily on the final week).
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Group (4): Fed on basal diet contains lemongrass (Cymbopogon Citratus) powder(150 gm/kg
diet)for the period of experiment (45 days)+ (SVA) (500 mg/kg/BW daily on the final week).

Group (5):Fed on basal diet were givenorally lemongrass (Cymbopogon Citratus) aqueous
extract(150 mg/kg/BW) for the period of experiment (45 days) + (SVA) (500mg/kg/BW daily on the
final week).

Group (6):Fed on basal diet with mixture of(coenzyme Q10+CP+CA) (50 mg/kg/BW + 50 gm/kg
diet + 50 mg/kg/BW, respectively) for the period of experiment (45 days)+ (SVA) (500 mg/kg/BW
daily on the final week).

Feed intake was recorded daily and the body weight gain assigned weekly, feed efficiency ratio (FER)
was estimated by equation FER = weight gain (g)/ feed intake (g)

Calculation of sexual organs relative weight were calculated by equation:

Organs relative weight = (organ weight / animal final weight) x 100

Biochemical analysis
Determination of serum lipid profiles:

Serum total cholesterol (TC) was performed according to Henry et al., [1974]. According to
Fossati and Prencie, [1982], Serum triglycerides (TG) was determined. Serum high density
lipoproteins cholesterol (HDL-c) was assayed according to Burstein, [1970]. Serum low density
lipoproteins cholesterol (LDL-c) and very low density lipoproteins cholesterol (VLDL-c) were calculated
according to Friedewald et al., [1972] as following:
LDL- ¢ (mg/dl) = total cholesterol —[HDL cholesterol - (TG/5)].
VLDL-c (mg/dl) = triglycerides (TG) / 5

Determination of serum liver enzymes:

Aspartate aminotransferase (AST) and alanine aminotransferase (ALT) concentration were
determined according to the method described by Young [1990], and Sherwin [1984], respectively.
Determination of antioxidant and lipid peroxidation biomarkers in testicular tissues of rats:

As illustrated by Sun et al., [1988];0Ohkawa et al., [1979] and Moron et al., [1979] determined the
activity of antioxidant and lipid peroxidation biomarkers in testicular tissues such as total antioxidants
capacity (TAC), superoxide dismutase activity (SOD), glutathione (GSH) and malondialdehyde (MDA)
were determined after weighing the genitalia, each testis was homogenized as described by Koracevic
et al., [2001] and Prathima et al., [2017] for previous biochemical analysis.

Determination of serum hormonal levels and sperm count:

According to the methods described by Maruyama, [1987] concentrations of serum testosterone,
follicle-stimulating hormone (FSH) and luteinizing hormone (LH) were estimated. The sperm count
determined according to Zambrano et al., [2005] by hemocytometer after sperm dilution, were
counted with a light microscope at 400x.

Statistical analysis:

Data were expressed as means + standard deviation. In order to compare the groups, Analysis of
Variance (ANOVA) test was used.Values at P<0.05 were considered to be statistically significant
according toSAS,[2006].
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Results

Antioxidant compounds of lemongrass (Cymbopogon Citratus)leaves:

Data presented in Table (1) recorded that, lemongrass “Cymbopogon Citratus” leaves contains some
important bioactive components expressed as total antioxidant activity (94.46%), total phenols
(12.89%) and flavonoids (3.88%), also contains tannins (39.16mg/100g) and chlorophyll
(2.69mg/100g).

Table (1):
Antioxidants compounds Contents in lemongrass (Cymbopogon Citratus)leaves.

Samples Totalaacr;it\ll(i)t;|dant Total phenols | Flavonoids Tannins Chorophyll
(%) (%) (%) (mg/100g) (mg/100g)
Lemongrass(Cymbopogon 94.46 12.89 388 2016 .
Citratus) leaves

Phenoliccompounds in lemongrass (Cymbopogon Citratus)aqueousextract:

Many active compounds were detected in lemongrass (Cymbopogon Citratus)extract as shown in
Table (2). The extract of lemongrass (Cymbopogon Citratus) contain of high amount as concentration
from caffeic acid, syringic acid, quercetin, catechin, gallic acid, epicatechin andvanillic acid as it
recorded 15.35, 12.31, 11.68, 7.85, 6.88, 6.54, 6.01mg/100 ml, respectively while the lowest amount
was dihydroxybenzoic acid at 2.15 mg/100 ml.

Table (2):
Phenolic Compounds in lemongrass (Cymbopogon Citratus)aqueous extract at Standard
Retention Rate(RT/min)and Concentration (mg/100 mL).

Compounds Standard Rete.ntion Rate Concentration (mg/100
(RT/min) mL)
Syringic acid 4.01 12.31
Dihydroxybenzoic acid 4.32 2.15
Gallic acid 5.2 6.88
Terpenes and terpenoids 5.85 5.23
Epicatechin 6.41 6.54
Catechin 8.05 7.85
Caffeic acid 8.99 15.35
Vanillic acid 9.32 6.01
3,7-dimethyl-2,6-Octadienal 20.35 4.61
Quercetin 29.33 11.68
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Effects of lemongrass (Cymbopogon Citratus)on feed intake, body weight gain and FER for
reproductive toxicity rats.

As presented data in Table (3), reproductive toxicity control group showed a significant
P<0.05 decline in feed intake; body weight gain and feed efficiency ratio compared to normal control
group. Contrarily, the all treated groups showed significant P<0.05 elevation in these parameters
compared to the positive control.
Table (3):

Effects of lemongrass (Cymbopogon Citratus)on feed intake, body weight gain and FER for
reproductive toxicity rats.

Parameter | Feed intake Body weight gain FER*

Groups (g/d) (9/45 days)

Normal control 2524+3.10° 94.73 + 2.41° 0.085 + 0.004*
Reproductive toxicity control 11.30 +1.02° 40.42 £1.32° 0.078 +0.005"
SVA+ Coenzyme Q10 (150 a b a
ma/kg BW) 19.53+4.11 81.14 +2.23 0.093 + 0.003
SVA+ CP (150 gm /kg diet) 21.46 +2.14% 85.27 + 4.33" 0.088 + 0.002°
SVA+ CA (150 mg/kg BW) 20.38+3.13° 77.09 +3.22° 0.085 + 0.003%
SVA+ (Coenzyme a ab a
Q10+CP+CA) 23.94+1.12 87.24+1.14 0.081 + 0.001

* FER= feed efficiency ratio
** \Values are expressed as mean + SD. n= 8 rats/group.
** | etters indicates the significant differences at P < 0.05 (DMRT)

Effects of lemongrass (Cymbopogon Citratus) on sexual organs relative weight for reproductive
toxicity rats.

Data expressed in Table (4) showed the impacts of lemongrass (Cymbopogon
Citratus)treatments on relative weight of testis, seminal vesicles, and prostate organs on reproductive
toxicity control group. The results showed reproductive toxicity control group were reduction
significantly (P<0.05) in the testis and seminal vesicles relative weight but not significant change in
prostate relative weight when compared with normal control group. Not withstanding, the groups
treated with coenzyme Q10, CP, CA and combination of (coenzyme Q10 + CP + CA) group were
shown significant P<0.05 relative weight improvement of some sexual organs (testis and seminal
vesicles) when compared with reproductive toxicity control group.
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Table (4):
Effects of lemongrass (Cymbopogon Citratus)on sexual organs relative weight for reproductive toxicity
rats.
Parameter Testis Seminal vesicles Prostate

Groups Relative weight of organs (%)
Normal control 3.545 + 0.20° 0.879 + 0.09% 0.419 + 4.02°
Reproductive toxicit

P y 1.990 +0.21 ¢ 0.521 + 0.03° 0.295 + 3.11%
control
SVA+ Coenzyme Q10

yme Q 2917+022° | 0758+005° | 0.381+3.09%
(150 mg/kg BW)
SVA+CP (150 gm /k
diet (150 gm /kg 2.994+028"| 0.781+0.17° 0.388 + 4.01 *
SVA+CA (150 mg/kg BW) | 2.784+0.13° | 0.727 +0.06 0.379+4.02 %
SVA+ (Coenzyme a a ab
3.082 +0.16 0.818 +0.11 0.395 + 4.02

Q10+CP+CA)

** Values are expressed as mean + SD. n= 8 rats/group.
** |etters indicate the significant difference at P < 0.05 (DMRT)

Effects of lemongrass (Cymbopogon Citratus)on serum lipid profiles for reproductive
toxicity rats.

The impacts of lemongrass (Cymbopogon Citratus)powder and aqueous extract on the serum
lipid profiles versus reproductive toxicity in rat model presented in Table (5). Rats received sodium
valproate (SVA)were shown significant P<0.05 increase in total cholesterol, triglycerides, LDL-C and
VLDL-C vice versa, for HDL-C, that decreased.Results showed the tested groups treated with
coenzymeQ10, CP and CA and group treated with combination of (coenzymeQ10+CP+ CA),were
shown significant enhance in lipid profile levels;that were elevated when rats received SVA.

Table (5):
Effects of lemongrass (Cymbopogon Citratus)on serum lipid profiles for reproductive toxicity rats.

Parameters TC | TG | LDL-c | VLDL-c | HDL-c
Groups mg/dl
120.22 + 105.13 + 83.00 * 21.09 + 58.26 +
Normal control . d c c a
413 2.88 3.43 2.62 3.12
. - 183.19 + 169.23 + 192.99 + 33.98+ 24.28 +
Reproductive toxicity control a a a a ¢
2.15 1.03 3.43 4.82 254
SVA+Coenzyme Q10(150 mg/kg 140.16 + 128.25 + 123.25 + 26.88 + 42.27 +
BW) 3.36" 1.95° 137" 3.02° 2.66°
SVA+CP (150 gm /kg diet) 137.24 + 3. 120.17 + 111.59 + 25.07 + 48.20 +
gm g 44" 3.80° 236" 234" 1.93°
146.42 + 139.24 + 131.94 + 27.95 + 4322+
SVA+CA (150 mg/kg BW) b b b b b
3.18 4.04 1.76 1.08 2.76
SVA+ (CoenzymeQ10+ 125.25 + 4. 110.15 + 96.86 + 0. 21.69 + b
. w . . 51.27 + 2.75
CP+CA) 01 2.77 37 1.45

** Values are expressed as mean + SD. n= 8 rats/group.
** | etters indicates the significant differences at P < 0.05 (DMRT)
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Effects of lemongrass (Cymbopogon Citratus) on serum liver enzymes (AST and ALT) for
reproductive toxicity rats.

The effects of lemongrass (Cymbopogon Citratus)powder and aqueous extract on serum liver
enzymes (AST and ALT)on reproductive toxicity rats presented in Table (6). Rats received sodium
valproate (SVA) were shown significant (P<0.05) increased in AST and ALT. While, the groups treated
with coenzyme Q10, CP and CA and group treated with combination of (coenzyme Q10 + CP + CA),
were shown significant improvement on liver enzymes levels when compared with reproductive toxicity

group.

Table (6):
Effects of lemongrass (Cymbopogon Citratus)on liver enzymes (AST and ALT) for reproductive toxicity
rats.
Parameter
AST (IU/L) ALT (1U/L)

Groups

Normal control 64.87 £ 1.29° 40.10 + 1.95°
Reproductive toxicity control 95.50 + 1.67% 82.67 + 3.54%
SVA+ Coenzyme Q10 (150 mg/kg BW) | 74.87 +2.24° 4952 +1.26°
SVA+CP (150 gm /kg diet) 71.99 + 2.82°° 47.38+2.18°
SVA+CA (150 mg/kg BW) 76.44 +157° 50.42 +0.08°"
SVA+ (Coenzyme Q10+CP+CA) 69.05+1.89° 45.25 +0.15™

** \alues are expressed as mean = SD. n= 8 rats/group.
**_etters indicates the significant differences at P < 0.05 (DMRT)

Effects of lemongrass (Cymbopogon Citratus)on testicular antioxidant and lipid peroxidation
biomarkers for reproductive toxicity rats.

The effects of treatment with lemongrass (Cymbopogon Citratus)on testicular antioxidant and
lipid peroxidation parameters presented in Table (7). Results showed the reproductive toxicity control
group were shown significant (P<0.05) decrease on testicular levels of total antioxidants capacity,
superoxide dismutase (SOD) and GSH, while significant increase in testicular malondialdehyde (MDA)
level when compared to normal control group. All groups treated with lemongrass (Cymbopogon
Citratus),coenzymeQ10and combination of (coenzyme Q10+CP+CA), were shown significant (P<0.05)
increase in total antioxidants capacity, superoxide dismutase (SOD) and GSH as compared to
reproductive toxicity control group, while significant decrease in testicular malondialdehyde (MDA) level
when compared with reproductive toxicity control group. The best findings were recorded in group
treated with combined (coenzyme Q10+CP+CA) followed by groups treated with lemongrass
(Cymbopogon Citratus)powder,coenzymeQ10and lemongrass (Cymbopogon Citratus)aqueous extract,
respectively when compared to reproductive toxicity and normal control groups.
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Table (7):
Effects of lemongrass (Cymbopogon Citratus)on testicular antioxidant and lipid

peroxidationbiomarkersfor reproductive toxicity rats.

Parameters | Total Antioxidants SOD GSH MDA
Groups capacity (Units/mg (umol /mg protein) (umol/mg
(Units/mg protein) protein) H ap protein)
Normal control 4.18+0.35° 192.33+8.77° 122.23+1.06 ° 7.63+1.34°
Reproductive toxicity control 1.33+0.46° 97.22+3.22° 59.36 + 0.76 ° 15.32 + 2.67°
SVA+ Coenzyme Q10 (150 b . b be
makg BW) 3.28+0.33 166.17 £ 7.74 94.32 + 0.40 9.66 + 1.06
SVA+CP (150 gm /kg diet) 358+042% 172.16 +9.03" 98.24+0.36"° 839+1.11°
SVA+CA (150 mg/kg BW) 3.11+0.29° 137.17+7.53° 83.33£0.45° 10.77 £1.14°
SVA+ (Coenzyme b b ab .
Q10+CP+CA) 3.78+£0.28 181.13+9.52 113.28 +0.38 7.98 +£1.31

** \Values are expressed as mean + SD. n= 8 rats/group.
**_etters indicates the significant differences at P < 0.05 (DMRT)

Effects of lemongrass (Cymbopogon Citratus)on serum sexual hormones and sperm count for
reproductive toxicity rats.

Table (8) demonstrated the reproductive toxicity control group showed significant (P<0.05)
reduction in levels of testosterone, LH and FSH when compared to normal control group. While,
significant  (P<0.05) improvement in these parameters occurred with treatments by
combination(coenzymeQ10+CP+CA) group;lemongrass (Cymbopogon Citratus) powder;coenzyme
Q10andlemongrass (Cymbopogon Citratus) aqueous extract respectively, when compared with
reproductive toxicity control group. Moreover, male rats received SVA caused a significant decrease of
sperm count when compared to normal control group, while all treated groups showed significan
increase of the sperm count and minimized toxic effects of SVA when compared to reproductive toxicity
control group.
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Table (8):
Effects of lemongrass (Cymbopogon Citratus)on serum sexual hormones and sperm count for
reproductive toxicity rats.

Parameter Follicle- Luteinizing sperm count
Testosterone Stimulating hormone (LH) P 6
Groups (20°/mL)
Hormone (FSH) mg/mL

Normal control 35.33 £2.9% 193.38 + 2.87° 6.25 + 1.82% 79.98+2.80°

Reproductive toxicity d d d d
control 18.15+1.99 110.18 +£1.88 296 £2.81 15.20 £ 3.75

SVA+ Coenzyme Q10 b b c b
(150 mglkg BW) 28.01+£2.99 180.71 £1.33 4.99 +2.99 65.88 £1.33

SVA+CP (150 gm /kg b be b b
diet 30.18 +2.81 182.76 £ 2.90 5.01+2.20 68.05 £ 3.22

SVA+CA (150 mg/kg c c c c
BW) 25.12+3.01 178.54 £ 3.52 4.80+1.25 55.75 £ 4.22

SVA+ (Coenzyme ab b b a
Q10+CP+CA) 31.89 £ 2.47 186.98 £ 2.75 5.85+2.07 75.53 £ 2.56

** VValues are expressed as mean * SD. n= 8 rats/group.
**_etters indicates the significant differences at P < 0.05 (DMRT)

Discussion

In this work, rat model received orally sodium valproate (SVA) resulted in reproductive toxicity,
the potential prevention role of both powder (dried) and aqueous extract of lemongrass (Cymbopogon
Citratus)with or without coenzyme Q10 and combination of (coenzyme Q10, CP and CA), were
examined.The results showed the groups treated with lemongrass (Cymbopogon Citratus)with or
without coenzyme Q10 were shown insignificant increase in feed intake, body weight gain when
compared with reproductive toxicity group. These agreed with Shimaa et al.,[2019] that reported the
rats fed on lemongrass (Cymbopogon Citratus) showed significant higher in feed intake (Fl), body
weight gain (BWG), body weight %.

Organs relative weight of testis and seminal vesicles were significantly reduced in rats which
received orally sodium valproate (SVA) versus normal control and may be attributed to testicular
toxicity induced by SVA. These effects were similar to those reported by Sveberg et al., [2001] they
reported a highly significant decrease relative weight of testis when treated by high dose of
SVA Results showed the groups treated with powder (dried), aqueous extract of lemongrass
(Cymbopogon Citratus)with or without coenzyme Q10, presented a significant improvement of some
sexual organs (testis and seminal vesicles) relative weight, but non-significant differences in relative
weight of prostate compared with reproductive toxicity control group , these results agree with the
results obtained by Brandsch et al., (2002) who reported that, treatment of coenzyme Q10 for rats
received SVA to induce reproductive toxicity does not produce any significant change in the relative
weight of prostate when compared with the negative and positive controls.

In our study, the results showed significant increase in serum total cholesterol, triglycerides,
LDL-C, VLDL-C, ALTand AST levels and a significant decrease in, HDL-C levels in reproductive
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toxicity of rats when compared to normal control. In the same line, the results showed significant
decrease on testicular levels of total antioxidants capacity, superoxide dismutase (SOD) and GSH,
while significant increase in testicular malondialdehyde (MDA) level for reproductive toxicity control
group when compared to normal control group. Moreover, the serum levels of sexual hormones and
sperm count were significantly decreased for reproductive toxicity control group. These results agreed
with Erglin et al., [2007] who found, increase the serum VLDL and total triglyceride levels were
statistically associated with low sperm motility and increased deleterious effect on the
spermatogenesis. Also, Hagiuda et al., [2014], reported that the sperm morphology has associated
with the level of serum triglyceride positively. Similarly,Liu et al., [2017] reported that, when the elevate
serum levels of lipid profiles and total cholesterol the sperm morphology changes were detected by
showing a low percentage of spermatozoa with smaller sperm perimeter and head area and intact
acrosomes. In addition, the reproductive toxicity control group showed significant reduction in levels of
testosterone, LH, FSH levels and decreased sperm count when compared to normal control group.
These agreed with Laxminarayana et al.,[2010] reported sloughing of rat's testis epithelial cells
induced by SVA has been observed and decreased levels of testosterone, FSH and LH, also reduced
sperm count and motility in male rats.

On another hand, when the reproductive toxicity groups were treated with lemongrass
(Cymbopogon Citratus)alone or combined with coenzyme Q10 showed significant decrease in serum
total cholesterol, triglycerides,LDL-C, VLDL-C, ALT and AST levels and a significant increase in, HDL-
C levels when compared with reproductive toxicity control. These results agreed with Nekohashi et al.,
[2014] and Morgado et al., [2015], they reported that flavonoids and tannins in lemongrass
(Cymbopogon Citratus)are the main responsible for the hypolipidemic effect and showed a correlation
between the consumption of polyphenols with a decreased risk of atherosclerosis due to its antioxidant
effect.Also,the potential role of flavonoids in lemongrass (Cymbopogon Citratus)inhibiting intestinal
cholesterol absorption and transport reported by [Nekohashi et al., 2014 and Ressurrei¢cdo,2022].
Moreover,quercetin inhibiting NPC1L1 so that reduced high blood cholesterol level and catechin, gallic
acid, and epicatechin also have hypercholesterolemic activity through their binding to the bile acids so
that reduced the cholesterol solubility [Ngamukote et al., 2011 and Nekohashi et al., 2014].

In the same line, the results as shown, the groups were treated with lemongrass
(Cymbopogon Citratus), coenzyme Q10 and combination of (coenzymeQ10 + CP + CA), were shown
significantly increased in testicular total antioxidants capacity, SOD and GSH levels, while the levels of
MDA were significantly decreased in treated groups when compared with reproductive toxicity rats.In
addition, the serum levels of sexual hormones and sperm count were significantly increased. These
results were confirmed with Hesham and Shaeru, [2002] they reported free radical scavenging
compounds content are high in lemongrass (Cymbopogon Citratus)leaves and could be considered as
a potential source of antioxidants.MDA and SOD activities as indicators for lipid peroxidation and
presence of free radical anions were restored near normal levels when treatment with
lemongrass(Cymbopogon Citratus) [Nakamuraet al., 2003]. Also, the results reported by Cheel et
al.,[2005] revealed that the presence of phenolic compounds in lemongrass (Cymbopogon Citratus)
are responsible for antioxidant properties of the leaves. The potential effect of lemongrass
(Cymbopogon Citratus)related to high probability of tannins and flavonoids [Morgado et al., 2015].
Studies showed lemongrass (Cymbopogon Citratus) extracts containing antioxidants such as phenolic
compounds and tannins that reduce the levels of lipid peroxide and prevent from the destructive
effects, radical scavenging activity, regulatory action on suppressing oxidative stress and stability,
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permeability of cellular [Saenthaweesuk et al., 2017]. In the same line, the action of lemongrass
(Cymbopogon Citratus)related to the its content from phenolic compounds as well as to the fractions of
phenolic acids, flavonoids, terpenoids and tannins [Avosehet al., 2015 and Ressurrei¢do,2022].
While, Nezhad et al., [2021] confirmed the coenzymeQ10 decreased the number of ROS.

The beneficial effects of lemongrass (Cymbopogon Citratus)on the rat reproductive system,
described herein, was similar to that disclosed byHanaa[2013], which concluded that lemongrass
(Cymbopogon Citratus) contains a qualitative phytochemical component that indicates the existence of
flavonoids which may be linked to its cytoprotective and antioxidant functions. Also, this may be
attributed to the presence of caffeic which have bioactive superoxide anion scavengers, that may
inhibit lipid peroxidation process [Cheel et al., 2005 and Ahda etal., 2022].Lemongrass (Cymbopogon
Citratus)have anticancer effect related to its content of phenolic compounds component
[Puatanachokchai et al., 2002].

Many phytochemical studies were shown, the lemongrass (Cymbopogon Citratus)extract has
anti-mutagenic properties,this because of phenolic compounds and antioxidant capacity such as caffeic
acid , quercetin and catechin the main phenolic compounds extracted from lemongrass (Cymbopogon
Citratus), mediated apoptosis death in several hematopoietic cancer cell lines [Dudai et al., 2005 and
Coelho et al., 2016].

Conclusion

Lemongrass (Cymbopogon Citratus)powder and extract alone or combined with coenzyme Q10
has a powerful protection benefits and antioxidant activity on rats against sodium valproate (SVA)
induced reproductive toxicity. The present study further justifies the use of the lemongrass
(Cymbopogon Citratus)to protect against testicular toxicity related to its source of antioxidant
capacity.Thus, the lemongrass (Cymbopogon Citratus)may be an alternative to treat male infertility.
Furthermore, the consumption of lemongrass (Cymbopogon Citratus)as functional food in the diet and
scientifically supports usage in pharmaceutical industry.

References

Ahda M.; Kusumaningtyas S. and Desy A. (2022) :
Total Flavonoid Content of Lemongrass Leaf (Cymbogoncitratus (DC.) Stapf) Extract and
Antioxidant Activity with Frap . Journal of Fundamental and Applied Pharmaceutical Science,
3(1)

Avoseh, O.; Oyedeji, O.;Rungqu, P.; Nkeh-Chungag, B. and Oyedeji, A. (2015):
Cymbopogon species; Ethnopharmacology,phytochemistry and the pharmacological
importance. Molecules; (20): 7438-7453.

Brandsch, C. and Eder, K. (2002 ) :

Effect of L-carnitine on weight loss and body composition of rats fed a hypocaloric diet . Ann.
Nutr. Metab., 6 (5) , pp. 205-210

28


http://www.ncbi.nlm.nih.gov/pubmed/?term=Cheel%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15796587
https://www.sciencedirect.com/topics/nursing-and-health-professions/caffeic-acid
https://www.sciencedirect.com/topics/nursing-and-health-professions/caffeic-acid

Egypt. J. of Nutrition and Health Vol.18 No.1 January (2023)

Burstein, M. (1970):
Rapid method for isolation of lipoproteins from human serum by precipitation with poly-anion.
The Journal of Lipid Research, 11: 583- 588.

Chang, C.; Yang, M.; Wen H.and Chern J. (2002 ) :
Estimation of total flavonoid content in propolis by two complementary colorimetric methods,
J. Food Drug Anal. 10, 178-182

Chaisripipat,W.; Lourith, N. and Kanlayavattanakul, M.(2015):
Anti-dandruff Hair Tonic Containing Lemongrass . Forsch Komplementmed.;22(4):226-229

Cheel, J., Theoduloz, C., Rodridguez, J., and Hirschmann, S. (2005):
Free Radical Scavengers and Antioxidants from Lemongrass (Cymbopogon
citratus Stapf). Journal of Agricultural and Food Chemistry, 53:2511-7.

Coelho, M. Rocha, C.; Cunha, L.; Cardoso, L.; Alves, L.; Lima, R. ;Pereira, M.; Campos, F. and
Pintado M. (2016) :
Influence of harvesting factors on sensory attributes and phenolic and aroma compounds
composition of Cymbopogon citratus leaves infusions Food Res. Int., 89 , pp. 1029-1037

Dudai, N., Weinstein, Y., Krup, M., Rabinski, T., and Ofir, R. (2005):
Citral is a new inducer of caspase-3 in tumor cell lines. Planta Medica, 71(5):484-488.

El-khadragy M. ; Al-Megrin W. ; AlSadhan N. Metwally D. ; Kassab R. and Abdel Moneim A.
(2020) :
Impact of Q1LOAdministration on Lead Acetate-Induced Testicular Damage in Rats", Oxidative
Medicine and Cellular Longevity, Article ID 4981386, 12 .

Fossati P. and Prencipel, L. (1982):
Determination of triglycerides,bicon diagnostics, made in germany. Clinical Chemistry, 28:
2077-2078.

Ergun, A. ; Kdse, S. ; Aydos, K. ; Ata, A. and Avci A. (2007) :
Correlation of seminal parameters with serum lipid profile and sex hormones. Arch.
Androl., 53 (1), pp. 21-23

Friedewald, W.; Levy, R. and Fredrickson D. (1972):
Determination of HDL. Clinical Chemistry,18(6):499-502

Guleria, K. and Sehgal, A. (2020):
Appraisal of antioxidant effect of fresh and dried leaves of lemongrass (cymbopogon citratus).
Plant Archives Vol. 20, Supplement 2, pp. 2554-2557

Hagiuda, J. ; Ishikawa, H. ; Furuuchi, T.; Hanawa, Y. and Marumo, K. (2014) :
Relationship between dyslipidaemia and semen quality and serum sex hormone levels: an
infertility study of 167 Japanese patients . Andrologia., 46 (2) , pp. 131-135

29


https://doi.org/10.1159/000432407

Maha M. Essam EIl-Din

Hakkinen, S.; Karenlampi, S.; Heinonen, I.; Mykkanen, H. and Torronen, A. (1998):
HPLC method for screening of flavonoids and penolic acids in berries. Journal of the Science
of Food and Agriculture, 77, 543-551.

Hamza, A. and Amin, A. (2007):
Apiumgraveolens modulates sodium valproate induced reproductive toxicity in male rats.
Journal of Experimental Zoology, 307(4):199-206.

Hanaa F., (2013):
Hepatoprotective effect of lemongrass (Cymbopogon Citratus) against oxyteracycline -
induced fatty liver in male rats.The New Egyptian Jouranl of Medicine, 3 Aug., ISSN 1110-
1946.

Henry, R., Cannon, D. and Winkelman, J. (1974):
Clinical Chemistry Principles and Techniques, Harper and Row. New York, pp:1440-1452.

Hertog, M.; Hollman, P. and Venema, D. (1992):
Optimization of a quantitative HPLC determination of potentially anticarcinogenic flavonoids in
vegetables and fruits Journal of Agricultural and Food Chemistry. 40, 1591-1598.

Hesham, R. and Shaeru, N. (2002):
Chemistry of bioflavonoids. Indian Journal of Pharmaceutical Education and Research,
36:191-194.

Koracevic, D.;Koracevic, G.; Djordjevic, V.; Andrejevic, S. and Cosic,V. (2001):
Method for the measurement of antioxidant activity. Journal of Clinical Pathology, 54, 356 —
361.

LaxminarayanaB. ; Vijay P. ; and Yeshwanth R. (2010):
Reproductive toxicity of sodium valproate in male rats. Indian Journal of Pharmacology, 42(2):
90-94.

Liu, C.; Chou, Y.,; Lin, S.; Wu, S. Cha, T.; Chen, H.and Tsao, C. (2017):
Serum lipid profiles are associated with semen quality. Asian J Androl., 19 (6) , pp. 633-638

Maruyama, Y. (1987):
Sex-steroid binding, plasma protein (SBP),testosterone, estradiol and DHEA in prepuberty
and puberty. Acta Endocrinologica, 114: 60-67.

Morgado, E.; Madariaga, Y.; Roman, R.; Toledo, D.; Machado, F. and Montalvan, C. (2015):
Evaluation of hypolipidemic potential of Cymbopogon citratus S. in a model of acute
hyperlipidemia. MedicentElectron, 19, 1-12.

Moron, M.; Depierre, J. and Mannervik, B. (1979):

Levels of glutathione, glutathione reductase and glutathione S-transferase activities in rat lung
and liver. BBA, 582 (1) , pp. 67-78

30


https://pubmed.ncbi.nlm.nih.gov/?term=Djordjevic+V&cauthor_id=11328833
https://pubmed.ncbi.nlm.nih.gov/?term=Djordjevic+V&cauthor_id=11328833
https://pubmed.ncbi.nlm.nih.gov/?term=Cosic+V&cauthor_id=11328833

Egypt. J. of Nutrition and Health Vol.18 No.1 January (2023)

Nakamura, Y.; Miyamoto, M.; Murakami, A.; Ohigashi, H.; Osawa, T.; and Uchida, K. (2003):
A phase Il detoxification enzyme inducer from lemongrass: identification of citral and
involvement of electrophilic reaction in the enzyme induction. Biochemical and Biophysical
Research Communications,3-14- 302(3):593-600.

Nekohashi, M.; Ogawa, M.; Ogihara, T.; Nakazawa, K.; Kato, H.; Misaka, T.; Abe, K. and
Kobayashi, S. (2014):
Luteolin and quercetin affect the cholesterol absorption mediated by epithelial cholesterol
transporter Niemann-Pick C1-Like 1 in Caco-2 cells and rats. PLOS ONE, 9, 97-109.

Nezhad,N. ; Vahabzadeh,Z. ; Allahveisie, A. ; Rahmani, K. ; Raoofi, A. J. Rezaie ; Rezaei, M. and
Partovyan M. (2021) :
The Effect of L-Carnitine and Coenzyme Q10 on the Sperm Motility, DNA Fragmentation,
Chromatin Structure and Oxygen Free Radicals During, before and after Freezing in
Oligospermia Men . Urol J., 18 (03) , pp. 330-336

Ngamukote, S.; Mékynen, K.; Thilawech, T. and Adisakwattana, S. (2011):
Cholesterol-Lowering Activity of the Major Polyphenols in Grape Seed. Molecules, 16, 5054—
5061.

Nhu-Trang, T.; Casabianca, H., and Grenier-Loustalot, M. (2006):
Authenticity control of essential oils containing citronellal and citral by chiral and stable-
isotope gas-chromatographic analysis. Analytical and Bioanalytical Chemistry, 386(7-8):2141-
2152.

Ohkawa, H., Ohishi, N. and Yagi, K. (1979):
Assay for lipid peroxides in animal tissues by thiobarbituric acid reaction. International Journal
of Analytical Bio-Science, 95: 351-358.

Oztopuz, O.; Hakan, T.; Basak, B.; Ozlem, C.; Muserref, H. and Metehan, U. (2020):
Melatonin ameliorates sodium valproate-induced hepatotoxicity in rats . Molecular Biology
Reports volume 47, pages 317-325.

Prathima,P.; Venkaiah, K.; Pavani, R.; Daveedu, T.;Munikumar, M.; Gobinath, M.; Valli M. and
Sainath, S.(2017):
a-lipoic acid inhibits oxidative stress in testis and attenuates testicular toxicity in rats exposed
to carbimazole during embryonic period. Toxicology Reports , volume 4 , pages 373-381.

Puatanachokchai, R.; Kishida, H.;Denda, A.; Murata, N.;Konishi, Y.;Vinitketkumnuen, U. and
Nakae, D. (2002):
Inhibitory effects of lemon grass (Cymbopogon citratus, Stapf) extract on the early phase of
hepatocarcinogenesis after initiation with diethylnitrosamine in male Fischer 344 rats. Cancer
Letters,183(1):9-15.

31


https://link.springer.com/article/10.1007/s11033-019-05134-6#auth-Ozlem-Oztopuz
https://link.springer.com/article/10.1007/s11033-019-05134-6#auth-Hakan-Turkon
https://link.springer.com/article/10.1007/s11033-019-05134-6#auth-Basak-Buyuk
https://link.springer.com/article/10.1007/s11033-019-05134-6#auth-Basak-Buyuk
https://link.springer.com/article/10.1007/s11033-019-05134-6#auth-Muserref_Hilal-Sehitoglu
https://link.springer.com/article/10.1007/s11033-019-05134-6#auth-Muserref_Hilal-Sehitoglu
https://link.springer.com/journal/11033
https://link.springer.com/journal/11033
https://www.sciencedirect.com/journal/toxicology-reports
https://www.sciencedirect.com/journal/toxicology-reports/vol/4/suppl/C

Maha M. Essam EIl-Din

Rahim, S.; Taha, E.; Mubark, Z.; Aziz, S.; Simon, K. and Mazlan, A. (2013):
Protective effect of Cymbopogon citratus on hydrogen peroxide-induced oxidative stress in
the reproductive system of male rats. Systems biology in reproductive medicine, 59(6), 329-
336.

Rauber, S.; Guterres, S. and Schapoval, E. (2005):
LC determination of citral in Cymbopogon citratus volatile oil. Journal of Pharmaceutical and
Biomedical Analysis,37:597—601.

Reeves P.; Nielson F. and Fahmy G. (1993):
Reports of the American Institute of Nutrition, Adhoc Wiling Committee on reformulation of the
AIN 93. Rodent Diet. Journal of Nutrition, 123: 1939-51

Ressurrei¢doS. ;Pedreiro S.; Batista M. and Figueirinha A. (2022) :
Effect of Phenolic Compounds from Cymbopogon citratus (DC) Stapf. Leaves on Micellar
Solubility of Cholesterol . Molecules, 27, 7338

Rossi, S. (2013):
Australian Medicines Handbook (2013 ed.). Adelaide: The Australian Medicines Handbook
Unit Trust. ISBN 978-0-9805790-9-3

Saenthaweesuk, S. ;Munkong, N. ; Parklak, W. ; Thaeomor, A. ; Chaisakul J. and Somparn, N. (
2017):
Tropical Journal of Pharmaceutical Research January 2017; 16 (1): 101-107

SAS.(2006):
Statistical Analysis System , SAS User’s Guide : Statistics . SAS Institute Inc. Editors , Cary ,
NC.

Shelbaya, L. (2016):
Effect of Ginseng (Panax ginseng) against Testicular Toxicity Induced by Sodium Valproate in
Male Rats. Bulletin of the National Nutrition Institute of the Arab Republic of Egypt, 47(2), 1-
25.

Sherwin, J. (1984) :
Liver Function In Kaplan. Clinical chemistry,theory, analysis and correlation.55(25): 420-438.

Shimaa, F.; Ghozy, E; Nanees Y. and Awad, A, (2019):
Chemical and Biological Studies on Lemongrass Leaves Against Nephrotoxicity in Male Rats.
Research Journal Specific Education, Faculty of Specific Education Mansoura University.
Issue 56, Page 263-278.

Sun, Y.; Oberley, L. and Li, Y. (1988):
A simple method for clinical assay of superoxide dismutase.Clin. Chem., 34 (3) , pp. 497-500

32


https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-9805790-9-3

Egypt. J. of Nutrition and Health Vol.18 No.1 January (2023)

Sveberg L.; Tauboll, E.; Berner, A.; Berg, K.; Aleksandersen, M., and Gjerstad, L. (2001):
Morphological changes in the testis after long-term valproate treatment in male Wistar
rats. Seizure.10:559-65.

Tabassu, N.(2020) :.
Therapeutic benefits of lemongrass and tea tree. Ann Civil Environ Eng.;4(1):027-029

Young, D. (1990) :
Effect of Drugs on Clinical Laboratory Tests .Third Edition 3(7):6- 12

Zambrano, E.; Rodriguez-Gonzalez, G.; and Guzman, C. (2005) :

A maternal low protein diet during pregnancy and lactation in the rat impairs male
reproductive development. J Physiol ; 563(1): 275-284.

33


https://doi.org/Nida%20Tabassum%20K.%20Therapeutic%20benefits%20of%20lemongrass%20and%20tea%20tree.%20Ann%20Civil%20Environ%20Eng.%202020;4%281%29:027-029.

Maha M. Essam EIl-Din

Gt e Jard <1058 a3 589 (Cymbopogon Citratus) gsedl 4ude
OlARN Z3lad (B 2533 gl ) g ulld Ly (AN Al el

ll alas dana Lgea

e ¢ 5al ¢ sla Raala ¢ i) SLaBYI ALK ¢ Aealal) o gle 5 A0 aud
4 gl Ayl ASladll ¢ e e ¢ Aglladl) 3 ganl) Aeals ¢ jiall SLaBY) ALS ¢ dankal) asle 5 Ayl aud

ol padlal)

lealiine s(Cymbopogon Citratus) oselll duie 5,05 (& smmayili sae il Candl 13 ¢l ) &
s 3 ) ) 23 b gl 5 0 Al gy Bl ) ) o105 w358 L (5305 gn
i Cune(de sana JSI 08 8 = () Do gane B S Jlsdie IS (aa 5 £ 210) siadl O3 e S5 Gem il Ll
Gl yls agilhel & (5-2)ce senall ¢(llad) dhlall) galie¥) sl Je Lidas &5 (1) de sanall JUIS agap
SanY (Las 45) Laill oy g gl JAT (8 ey Lagy aunll (5 (o/paS/pnke 500 4o a pill Giob (o a5 geall
500 4 e aill Gisb e asseall Sl lld L] ge sabie V) eliall e Lt & (2) e sanall AulasY) Gand
liallen 5 (3o panall( G sl Aol Yislat) el SsaYh a0 g sand JAL Lagy pusalls siefpaS/pala
Aalladd) &5 (4)ie sanall ¢ pgudseall g lld agillac) aa (mundl (335 / axS / pale150 ) 4c a1 058w sS alasils
Ao ganall ¢ o g gaall il g b agillac s (£330 (e S fan 150 ) 4e yas 31l JUail 3 (CP) ¢sadll dadie (3 samsas
¢ s gaall g s agillacl s (muall ()35 / aaS / aale]50) 4e ay(CA)o sadll fual Al Galiivalls Aalladl) i (5)
053 1 038 [ 431a50) ALl Lpaaliinnn s (5 oulll e 5355 5 ynna 010 5 23358 (o Il Aalladll 3 6 ) e yanal
5 5 8y o522 peall 58 agillae ) g (sl e pmal) (s / paS / ale50 + o1 a waS fan 5O + pusal
laliiin s Gsalll e G35l O 2n g 385, Al Lpaaliivny ¢ sadll dndie (31,5Y Al sadll LS all 5 32081 Slalias
Lagd IS 10 558 w3058 GBSy ¢ paalll e S5k o) il & pelil LS 32SY) Clilinn (e i sale e e (5 siny
1 L) 5 giann uand ) el S8 S e 8 dle(fpiall Byl il hn S (355 e U S
238 3 Lo i ) Ll ol Jm) Cjels 3y Gaulai¥) Gaandl Ll Caanall Ao penally £ jlie Al b i o
adlly 5auSSU saliadd) A gal) Cladlalls (Al 2y (5 s NS5 wally 2SI Clay s (A (5 sieseS s
A G Cle saaally gl Gl gall 2o IS5 ol (LH) s(FSH) 0sep 00 IS gsins O st sinill) (5 slnas
o Liallan o5 e panall o3 AeiasT0 5 w38 o (bl Leealiioney (s pall Aulie 5358 G pmmse ol Leinlen
el e gialen o5 3 e panall 251058 w3 Linllae &8 Te pand Loy ¢ pall) ke 55350 (3 sse
. Ahlan Y3 3 Gl e gamall Gy ) aliaay GOEAY) (&15 sl e oy sadl) uial Ll

a5y Daaal) dplady) dpand) Jilie 48 Alaa 21 gh 10 58 w3l sS ae sl o3 jia sl Lade of A jall xSl
O oSy )5 A g ed) iy ginnal) 5 Al sliae N ) um lan) (ol (550 (ol )z A a0 saall il g e
Aol 5 Baaadl Aplas¥) dpandl Gt o Jand 5 258300 5 Y 5l 5 52uSY) Globias o L g @lld aa

O Zalad A g0y eall il gl

dalidal) clalgl)
- 38y Gldlias =10 58 a3l S a g seall Gl ld - o) 6l 23l (Cymbopogon Citratus) o sedll e
Al Al

34



