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ABSTRACT

In recent years, population is facing many healtbbfems like chronic non-communicable diseases Gikacer,
Stroke, Diabetes, Cardiovascular disorders and Rdpctive disorders fro very early age. Urbanizatiand
mechanization have changed the life style of thelevipopulation which has resulted in greater expesto
pollution, high consumption of salt and fat contag)food, low physical activity and stress. Witteamhay be
having antioxidant property; protecting male repumtive organs from ROS and can avoid infertilitheToverall
findings may be helpful to the population not dolyreat infertility but also to maintain normabagal life.

Keywords: Withania Somniferaintioxidant, Ashwagandha

INTRODUCTION

In recent years, population is facing many heatibbjems like chronic non-communicable diseases Glamcer,
Stroke, Diabetes, Cardiovascular disorders and drieptive disorders fro very early age. Urbanizatiamd
mechanization have changed the life style of the@levtpopulation which has resulted in greater expodo
pollution, high consumption of salt and fat containfood, low physical activity and stress.

Reproductive failure is observed to be a commoiblpra in young generation due to stress. Sterility Bmpotence
in males is characterized by dramatic change inrg@&rous epithelium that leads to decrease inrsp#rgenesis
and steroidogenesis [1] and regression of teshis i§ termed as reproductive aging which is calsethcrease in
oxidative stress, due to overproduction of Readiixggen Species (ROS).

Now a days, people are becoming more and more aofattee use of antioxidant from plants and vegetsitib
avoid oxidative stress and related health hazdrus.antioxidants are reported to prevent oxidagivess caused by
reactive oxygen species by interfering with thedation process by reactive with ROS, Chelating eatlytic
metals and also by acting as oxygen scavengerdjg}.rich in antioxidant supplements help to resluisk of
cellular damage due to free radicals. Onions, lesdibage, lettuce, parsley, etc. are rich in flauds) a class of
antioxidants [3].

Apart from these plants, there is presence of nmeglicinal systems to treat infertility of which Ayedic system
of medicinal plants is well accepted since longnWMayruvedic plants like Shatavari, Brahmi, Amlastiwagandha
are widely used for their antioxidant properties§46].
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In the present investigation, it is decided to gttlte antioxidant effect of ethanolic extractWfthania somnifera
(Ashwagandha) on spermatogenesis of oxidativegsstrd mice. Oxidative stress will be induced bgargd a low
dose of D-galactose to male albino mice [7].

Medicinal properties of plants have been investigahroughout the world since long. Recently tHeas been an
upsurge of interest in the therapeutic potentiafl glants, as antioxidants in reducing oxidativendge. Suzuki and
Sofikitis 1999 [8] have proved that administratiofi antioxidants enhanced the testicular functieEdidymal

sperm motility and fertilizing ability in varicodekd rat. Antioxidants have wide range of differdmblogical

activities including antibacterial, antithromboti@sodilator, antibacterial, anti-inflammatory aatti-carcinogenic
[9]. Flavonol glycosides of Quercetin, Kaempferadda_utieolin have four times more antioxidant pai@nthan

vitamin E. These are suggested to protect agais&ldénces of myocardial infarction [10], DNA clegea[11, 12]

and cognitive deficits [13]. These antioxidants alpendant in red cabbage, Cherries, Parsley ariddeet

Thus, apart from the vitamins A, C, E and minethig act as antioxidants, it has been proved byymesearchers
worldwide that use of antioxidant rich fresh fruegetables and plants definitely help to lowertisk of oxidative
damage in the cells.

India has a proud history of use of Ayurvedic ptatiheir crude extracts and squash to treat mamnithand acute
illnesses. Extensive studies have been carriedtmstudy medicinal properties &acopa monniergBrahmi),
Asparagus recemosyShatavari)Emblica officinalis(Amla), Oscimum sanctur(iTulsi), etc. [14, 15]. Brahmi is
well known as brain tonic and extensively usedréait various mental illnesses [16, 4, 5]. Brahns ko been
proved to be effective spermatogenic in inducediagie [17]. Aphaleet al, 1998 [18] also stated the importance
of phytochemicals present Withania somniferaas its effect is well studied in female reproduectract.

The problem of infertility in men is increasing dhy day. It has become a source of global concEne. factors
such as smoking, drinking of alcoholic beveragesl ase of restricted drugs, stress, poor nutriiad lack of
exercise play important role in this problem. Aganjury to the testes, blockage in the vas defgrercessive heat
to the testes, vitamin deficiencies and varicobelee also been associated with infertility in men.

Though, there are various treatments for infeytilinany diagnostic methods are quite embracindi¢opiatients,
which again affect the sexual activity. Scientiséve deviced different ways of alienating the peoband one of
the easy and cheapest options is herbal mediditerbs have been in use since long time to treabwsidiseases
[19].

Withania somniferdas commonly known as Ashwagandha. It is widelydus® improve strength and stamina in
various ayurvedic preparations [20]. It containsivecalkaloids in the form of withanoloids. Ashwagtha was
traditionally used to increase vital fluids, bloadd lymph. It helps to counter act chronic fatigweakness, loose
teeth, thirst, premature aging emaciation and deseance and muscle tension.

Despite many applications o the plant, there ig liemited or no information about its efficacy infertility. Hence,
the study is targeted at investigating the effdatthanolic extract oWithania somniferan testicular function in
stressed mice.

MATERIALS AND METHODS

1. Preparation of Plant Extract: Fresh leaves dlVithania somniferas obtained washed with distilled water and
blotted with blotting paper. They were shade daed crushed to make fine powder. The powder opthst leaves
soaked in distilled alcohol for 72 hours, filteraxd evaporated in the vacuum evaporator (Buchi)tyfiee extract
was obtained in the form of thick paste. It wademed in glass bottle and stored ¥4

2. Preparation of groups of male albino miceMus musculus as follows
Healthy male mice of 5-6 months age weighing 403r8® will be selected and distributed in three gsolgach
group will have 4 animals.

Group I: Control group, will receive sterile wat@b ml subcutaneously for 15 days.

Group IlI: Stress induced group, will receive 5 %g8lactose in Sterile water subcutaneously for A5.da

Group llI: Extract co-treated group, will receivé®2extract olWithania somniferalong with D-galactose as group
Il.
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After completion of dosage the animals will be gaed by cervical dislocation and testes and apjidiis will be
excised out to perform

A) Lipid peroxidation [21]:

a. Total Lipid peroxidation: The testis and epididymis were weighed, thawesp@ry and homogenized in
reaction mixture (2 mg tissue/ml reaction mixturéniformly homogenized mixtures were used as sasnfie
determination of MDA.

b. Mitochondrial peroxidation: The tissues were homogenized in 0.25 M sucrosé amM EDTA.
Centrifugation was carried out at 3000 rpm for 1i@.rat 10C. The supernatants were again centrifuged at 00,00
rpm. For 10 min. at IC. The supernatants thus obtained were discardtharpellets were resuspended in 0.2 ml
20% Triton X-100 and 0.8 ml distilled water and &#nged at high speed (10000 rpm for 10 min. alC)0The
pellets obtained after high centrifugation werepsugled in reaction mixture and used as samplebdogstimation

of mitochondrial peroxidation. After additions thées were placed in boiling water bath for 10 naind cooled.
After cooling, the samples were read at 532 nm.

Calculations:

Ex 3x 6

0.156 x 0.2

Where,

X=amounts of MDA in homogenate n mol/mg tissue

E=absorbance value measured at 532 nm.

3= volume of samples taken for photometric measargrim ml.

0.156= absorbance for 1 n mol solution of MDA meadun 1 cm. thick cell at 532 nm.
0.2= volume of supernatant liquid sample for theedmination of MDA in ml.

B) Spermatogenic studies:

1. Sperm count [22]: The sperm count was carried out by using HaemoogtemHaemocytometer is generally
used for RBC as well as WBC count. It is provideithwhe pipettes for the dilution of the blood sdegpand
Neaubaur’s slide with special type of ruling. Thoiating is done in the ruled squares on the slide.

The epididymis was removed and placed in a prdechiPetri-plate. 2 ml. of 0.9% saline was added tnd the
epididymis was gently minced with the help of sheapor. This sample was used for the sperm courg.smple
was pipette out with the help of pipette providedhe Haemocytometer. A clean and dry cover slip kept on the
Neaubaur’s ruling. The ruling was loaded with thenple by touching the tip of the pipette to théeliThe slide
was kept on a bench for 2 min. to allow the speionsettle down. The sperms were counted in fouasgpiat the
corner of the ruling covering an area of 4 sq. rander high power objective. The spermatozoa witdhend tail
were counted.
2. Calculation:
Sperm count
Total sperm count/epididymis= X 1000
X 0.1

3. Histology: To study the histological structure, the testid apididymis were fixed in 10% NBF for 24 hours.
The tissues were washed under running tap wate24dnours and dehydrated through alcohol gradesyetl in
xylene and embedded in paraffin wax. The sectidrs micron thickness were cut on a rotary microtoieese
sections were mounted on albumenized slides antheby stained with Heamatoxylin-Eosin (HE).

RESULTS

1. Lipid peroxidation:

a. Total lipid peroxidation: Total lipid peroxidation in the form of Malondiatyde (MDA) n mol/mg tissue wet
weight is described in table 1 of testis and epjidis of all groups.

b. It was observed that injection of D-galactose imsexl the MDA level in both testis and epididymis
(23.42+£39.60 & 18.30+0.47 n mol MDA/mg tissue) whiwas about two fold more compared to the controlig
(9.54+0.34 & 9.30+0.25 n mol MDA/mg tissue). Aftadministration ofWithania somnifergplant extract, the
peroxdation was reduced in testis and epididynis4@+0.43 & 9.47+0.26 n mol MDA/mg tissue).
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c. Mitochondrial peroxidation: Table 2 describes the mitochondrial peroxidationestes and epididymis of all
the study groups.

Peroxidation in mitochondrial fractions of testiedaepididymis was significantly increased in D-gibse
(4.231£0.085 & 5.10+0.048 n mol MDA/mg tissue) ird group as compared to control one (2.90+0.0025 &
3.10+0.10 n mol MDA/mg tissue). The treatment cémntl extract showed decreased peroxidation in testis
epididymis (2.40+0.043 & 2.67+0.025 n mol MDA/mgsgue).

2. Spermatogenic studies:

a. Sperm count: Sperm count of all the groups is summarized inl@&The sperm count was significantly
decreased (5.345+0.0612 x°pididymis) in D-galactose induced aged mice (PSp.as compared to control
(6.136+0.0835 x 1%epididymis) and it was found increased in the \Afiila administered mice as compared to the
galactose treated group (5.520+0.0715 Yefididymis).

b. Histology: The testis of D-galactose induced mice showedmirgéive changes in the seminiferous epithelium.
Layers of spermatocyte and spermatids were disfualpel ultimately resulted in decreased number efrap (SP)

in the lumen of seminiferous tubules. Leydig cellsre observed scattered in the interstitial spécesThus, the
overall structure of seminiferous tubules was fobtighly disorganized (Plate 1, Fig. 2) as compdeedontrol one
(Plate 1, Fig. 1)

The epididymis of galactose injected mice also sfwlteration. The epithelial lining of epididymitiowed
ruptured cells and very few sperms (SP) in the lu(iate 1, Fig. 5) as compared to control onet¢PlaFig. 4).

The sections of both testis and epididymis recegiWvithania somniferaalong with D-galactose did not showed
much degeneration compared to D-galactose. Theasitfound normal with no change in the epithelismell as
layers of spermatocyte and optimum spermatozooapitidymal lumen (Plate 1, Fig. 3 & 6)

Table 1: Effect of Withania somnifera extract on Total Lipid Peroxidation of Testis & Epididymis of D-galactose induced aged mice (n
mol MDA/mg tissue)

Sr. No. Study Group Testis Epididymis Statistical ignificance
1 Control (5) 9.54+0.34 9.30+0.25
5545 | 1:2| 33.08
2 D.G. (5) 23.42+39.60  18.30+0.47 p<0.001 p<0.001
) ; . 24.09 | 2.3 | 13.78
3 D.G.+Withania somniferg5) | 12.42+0.43 9.47+0.26 p<0.001 p<0.001

Number in parenthesis denotes number of animals
Values are Mean#S.D.
P<0.001 highly significant
D.G.: D-galactose injected group
D.G.+ Withania somnifera: Plant extract along wlthgalactose injected group

Table 2: Effect of Withania somnifera extract on Mitochondrial Lipid Peroxidation of Testis & Epididymis of D-galactose induced aged
mice (n mol MDA/mg tissue)

Sr. No. Study Group Testis Epididymis Statistical gnificance
1 Control (5) 2.90+0.0025 3.10+0.10
24.67 . 18.45
2 D.G. (5) 4.23+0.085| 5.10+0.04 p<0.001 1:2 p<0.001
. . . 89.56 . 60.87
3 D.G.+Withania somniferg5) 2.40+0.43 2.67+0.027 p<0.001 2:3 p<0.001

Number in parenthesis denotes number of animals
Values are Mean1S.D.
P<0.001 highly significant
D.G.: D-galactose injected group
D.G.+ Withania somnifera: Plant extract along withgalactose injected group

Table 3: Effect of Withania somnifera on Sperm Couhof D-galactose induced Aged mice
(Sperm count in x 16/epididymis)

Sr. No. Study Group Sperm Count Statistical Signifiance
1 Control (5) 6.136+0.0835
1:2
2 D.G. (5) 5.345+0.612 6.30 p<0.05
. . . 2:3
3 D.G. +Withania somniferg5) | 5.520+0.0715 280 p<0.05

Number in parenthesis denotes number of animals

Values are Mean1S.D.
P<0.05 significant

D.G.: D-galactose injected group
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D.G.+ Withania somnifera: Plant extract along withgalactose injected group

PLATE — |

Fig. 5

PLATE —I Demonstration of Testicular Cells
Fig.1: Control group of Testis stained with Eosinetdatoxylene x 128
Fig.2: D-galactose group of Testis stained with iBeslematoxylene x 128
Fig.3: Extract of Withania somnifera along with dgctose injected group of testis
Fig.4: Control group of Epididymis stained with EosHematoxylene x 128
Fig.5: D-galactose group of Epididymis stained wibsin+Hematoxylene x 128
Fig.6:Extract of Withania somnifera along with Digetose injected group of Epididymis

DISCUSSION

In the present investigation there was increagheéntotal as well as mitochondrial peroxidatiorbth testis and
epididymis of D-galactose stressed mice as comp@rexntrol one. Song DU and his colleague 2003 [28e
reported the peroxidative effect of D-galactoseniite. As a reducing sugar, it is capable of regctivith
macromolecules such as proteins, DNA and lipidheut any enzymatic intervention. Due to accumulatid
AGE’s formed during Maillard reaction initiation afactive oxygen species that lead to formationlifufi
peroxides [24]. Increase in rat of glycation reactby galactose may be the cause for lipid perdixida25].
Increase in total lipid peroxidation may be dugtdyunsaturated fatty acids present in testis gndidymis [26].
Accumulation of AGE in tissue further lead to gextEm of ROS which ultimately resulted in increasedel of
TBARS in the form of MDA.
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On the other hand mitochondrial membrane and DNlap asuffer the attack by ROS, due to which the
mitochondrial structures get disorganized. The atxi& damage to mitochondrial DNA is well knowndocur in

all aerobic cells rich in mitochondria. The presené high level of NADPH oxidase [27] and glucosef®sphate
dehydrogenase activity [28] leads to NADPH synthelsi spermatozoa [29] in close proximity to sperm
mitochondria, this lead to production of super exahion and KD, [30]. All these events results in the production
of highly toxic oxygen free radicals- hydroxyl radis [31].

D-galactose treated mice showed highly signifiéaotease in the mitochondrial peroxidation in botgans, which
leads to change and disorganized mitochondria. Sutdthondria as well as cellular products in te#scfind their
way to lysosomes. The excessive generation of RO®ases production of lipid peroxides making theminrane
to lose their fluidity and integrity [32, 33].

Ethanolic extract ofVithania somniferaalong with D-galactose reduce the level of lipiergxidation compared
with D-galactose treated group of mice. Withaniaraditionally used to increase vital fluids, mufet, blood,
lymph and cell production. It helps to counteraltonic fatigue, weakness, dehydration, bone weakriesse
teeth, thirst, impotency, rejuvenating the reprdidecorgans [34]. It neutralizes the free radicahfation to reduce
MDA formation, as it contains many flavonoids anthi@o acids. It also contains active ingredients. viz
withanoloids [20].

Reproductive aging is associated with regressedodejptive organs like testes. Seminiferous tubwhewed

altered appearance and an arrest of germ cellreliffation [35]. The similar results were observedhe present
work of D-galactose administered group. In tesdisuctural deformities were observed along withrease in
number of sperms in the lumen. The Leydig cellsfauad disrupted and spread all over intercellsfzaces. Many
investigators described about persistence of Leydills in aged testis by transforming into dedé#fetrated

Mesenchymal elements. Instead, light and electr@rascopic observation of testis, it was revealegk t_eydig

cells were undergone degeneration and dissoluB6h As PUFA are rich in testis and epididymis @tidn of lipid

takes place faster by producing toxic reactionspermatozoa [37], thus for production of functiosgermatozoa,
protection should be provided in the form of aniti@ats. The group of mice received leaf extracWithania

somniferain the present investigation shows protective peapance of structural deformities took place iriea
group received D-galactose only.

CONCLUSION

Thus from above discussion Withania may be havimigogidant property; protecting male reproductivgyans
from ROS and can avoid infertility. The overalldings may be helpful to the population not onlyriat infertility
but also to maintain normal sexual life.
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