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ABSTRACT

Petroleum ether, benzene and ethanol extracts of Pergularia daemialeaves
were administered intraperitoneally at the dose level of 100 and 200mg/kg
body weight to male albino ratsfor 30 days. The results shows decreasein
the number of spermatogonia, spermatocytesand spermatidsintestisalong
with sperm count in caudal epididymis. Biochemical observationsindicate
increased levels of cholesterol and significant reduction in protein and
glycogen content. The increased cholesterol content along with degenera-
tion of Leydig cellsindicates that inhibited steroidogenesis. The decrease
in the weight of a testis and accessory reproductive organs further at-
tributes low steroidogenesis. Out of three extracts tested, ethanol extract
was more potent and seems to be anti spermatogenic and antisteroidogenic
activities. When ethanol extract wastested inimmature rats for androgenic
activity, it showed its antiandrogenic potency as the weight of accessory
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sex organswere reduced.

INTRODUCTION

Search for maleantifertility agentsin natural prod-
ucts remains a potential area of investigation*.
Henshaw listed many plantsused by primitivepeoplein
different countriesto control fertility™®. Though many
indigenous plants have so far been investigated for
antispermatogenic activity*9. But effectivedrug, which
isfreefrom side effects, has come out till today. No
reportsareavailable on male antifertility activities of
plant Pergulariadaemia. However, attemptshavebeen
madeto bring out safe and effective plant preparations
asnove contraceptivefor males.

Pergularia daemia belongs to the family
Asclepidaceae and it iscommonly called asutran. It
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exhibits several medicinal propertieslikediarrhoea,
asthama, piles, andjoint pains. Inreferenceliterature
related to different system of medicinein Indiaismen-
tioned that itsusein gynecol ogica troublesisdescribed
asgood uterinetonic and it aso actsasasedative. Its
susceptibleusein treetment of snakebitesisestablished
henceit isconsidered asapromising herb among tradi-
tiona healers. Sadik et d., havereported asteroidal
and alkaloidal fraction of P.daemiahaving significant
antifertility activity infemaemicd23, Therefore, the
present investigation onthethree extract of theplant P.
daemia at different doselevel were used to evaluate
their effect onthereproductivefunctioninmaleratsis
undertaken.
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EXPERIMENTAL

The healthy and disease free fresh leaves of
P.daemia were collected from in and around the
GulbargaUniversaty campus during the month of June
and July 2006. A voucher specimen was deposited at
the herbarium of the Department of Botany, Gulbarga
University, Gulbarga, Karnataka, India. Theleaveswere
shade-dried, powdered and subjected to Soxhlet ex-
traction successively and separately non-polar to polar
solventsi.e., petroleum ether (B. P. 60-80°C), benzene
and ethanal (95 %). Thedecoctionsobtained eachtime
wereevaporated under reduced pressure bel ow 45°C.
Thedried masswas considered astheextract and indi-
vidually screened for antifertility activity inabinorats.
For administration to test animalsthe extracts were
macerated in Tween-80 (1%) and resuspended indis-
tilled water for their compl ete dissol ution. The pres-
enceof variouschemical constituentsin plant extracts
weredetermined by preliminary phytochemica screening
asdescribed by K okate and Harnborne™+19,

Adult, healthy and virgin Wistar strain maleabino
rats of 60-70 days old and 100-120g-body weight,
were selected from theinbred animal colony for ex-
perimentd use. Theanima sweremaintained under uni-
form husbandary conditionsof light and temperature
andweregiven pellet diet asprescribed by Centrd Food
and Technological Research Institute, Mysore, India
(CFTRI) and tap water ad libitum.

After prdiminary trids, 100mg and 200mg/kg body
weight doselevel were sel ected for eval uating the ef-
fectsof thecrudedrugs. Theanimalsweredividedinto
seven groups consisting of six animalsin each group
and treated with plant extract intraperitoneally every
day for 30 daysas shown below.

e Group-I: Control, received 0.2ml Tween-80 (1%)
intrgperitonedly.

e Group-1l: Received 100mg of P.daemialeavespe-
troleum ether extract /kg body weight in 0.2ml
Tween-80 (1%) intraperitoneally.

e Group-111: Received 200mg of P.daemia leaves
petroleum ether extract /kg body weight in 0.2ml
Tween-80 (1%) intraperitonedly.

e Group-1V: Received 100mg of P.daemia leaves
benzene extract /kg body weight in 0.2ml Tween-
80 (1%) intraperitonedlly.
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e Group-V: Recelved 200mg of P.daemialeavesben-
zene extract /kg body weight in 0.2ml Tween-80
(1%) intraperitoneally.

e Group-VI: Received 100mg of P.daemia leaves
ethanol extract /kg body weight in 0.2ml Tween-80
(1%) intraperitoneally.

e Group-VIl: Received 200mg of P.daemia leaves
ethanol extract /kg body weight in 0.2ml Tween-80
(1%) intraperitonedlly.

Sper matogenic/Antisper matogenic activity

Thecontrol and treated anima sweresacrificed 24
hour after thelast treatment. Thetestes, epididymis,
semind vesides, vasdeferenswere excised, blotted free
of blood, carefully madefreefrom the surrounding fat
and connectivetissue and weighed up to the nearest
milligram on an eectronic balance. Fresh tissuesfrom
testis, epididymisand vas deferenswere processed for
the estimation of protein, glycogen and cholesterol
(16181 Besides, they werefixed in Bouin’s fluid, embed-
ded in paraffin, sectioned at 5 pm and stained with
haematoxylin-eosinfor histologica examinaion™. The
micrometric measurements such astesticular and semi-
niferoustubular diameterswere made and cal cul ated
by the method described by Deb et al.?%. Spermato-
genic element count was made from randomly chosen
twenty round cross-sectionstaken from the middle part
of thetestig?. The caudaepididymal sperm suspen-
sion was prepared in normal saline and epididymal
sperm count was estimated by themethod of Kempinas
and Lamano Carvaho!?2,

Androgenic/antiandr ogenic activity

Among thethree extracts of P.daemialeavesthe
ethanalic extract showed maximum anti spermatogenic
activity. Thereforetheethanolic extract of P. daemia at
thedoseleve of 200mg/kg body weight wasused done
to test androgeni c/antiandrogenic activity. Wistar srain
immature rats of 25 days old weighing between 35-
40gmwereadministered intraperitoneally for 7 daysas
follows.

e Group-I: Control, received 0.2ml Tween-80 (1%)
intrgperitonedly.

e Group-1l: Received 20pg/animal of testosteronein
0.1ml dliveoil intraperitonealy

e Group-l1l: Received 200mg ethanol extract /kg body
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weight in 0.2ml Tween-80 (1%) intraperitonedlly.

All thethree groups of animalswere sacrificed on
day 8 by cervical dislocation and thetestes, epididy-
mis, seminal vesicles, vasdeferenswereexcised, blot-
ted freeof blood, carefully freed from surrounding fat
and connectivetissue and weighed up to the nearest
milligram and adjudged for androgenic/antiandrogenic
activity. Thedatawerestdigticaly anayzed by Student’s
ttest ‘p’ values <0.05 were considered significant!?.

RESULTS

Phytochemical screening (TABLE 1)

The petroleum ether, benzeneand ethanol extracts
of P.daemialeaveswere used for thepreliminary phy-
tochemical testis(TABLE 1). The petroleum ether ex-
tract showed positivetest for alkal oids, steroidsand
carbohydrates, benzene extract showed positivetest
for geroids, carbohydrates, glycos desand flavonesand
in ethanol extract showed positivetestsfor alkaloids,
steroids, carbohydrates, glycosidesand flavones.

Changesin testis
3.1.1. Gravimetricand histometric changes
Changesin thebody weight (TABLE 2)

Thebody weight of the petroleum ether extract of
both the doselevel treated animalswas significantly
(p<0.001) reduced, when compared to control. But
benzene and ethanol extracts of both the dose level
treated animals showed no comparable changeswith
control.

Changes in testes and accessory organs
(TABLE2)

Theweight of thetestiswasdecreased dightly in

both the dose level of al extract treated groups and
whichissignificant (p<0.001). Theweight of acces-
sory organs like epididymis was reduced in al the
treated groupsat both thedoselevel andwhichissig-
nificant. Theweight of vasdeferenswasreduced highly
sgnificantly withtheadminigration of boththedoseleve
of petroleum ether extract. But in benzene and ethanol
treated groups at both the doselevel showed dlight re-
duction of vas deferensweight and which issignificant
(p<0.01). Theweight of seminal vesiclewasreduced
indgnificantly inboththedoseleve of petroleum ether
and benzeneadminigration. Butit washighly sgnificant
reduction only in the ethanol extract treated group at
both the doselevel when compared to control group.

Biochemical changesin testis and accessory or-
gans(TABLES3and 4)

Thedecreasein theleve of protein and glycogen
content in testeswas slightly observed in petroleum
ether and benzene extractsat both the doselevel ad-
ministration. But, it wassignificantly decreaseandin
ethanol extract at both the doseleve of administration.
Thecholesterol content of thetesteswasincreasad highly
significantly (p<0.001) in both thedoselevel of ethanol

TABLE 1: Phytochemical screening of variousextracts of
P.daemialeaves

Plant constituents Petroleum Benzene Ethanol
ether
Alkaloids +ve -ve +ve
Steroids +ve +ve +ve
Carbohydrates +ve +ve +ve
Glycosides -ve +ve +ve
Amino acids & Proteins -ve -ve -ve
Saponins -ve -ve -ve
Flavones -ve +ve +ve
QOils & Fats -ve -ve -ve
Phenols and Tannins -ve -ve -ve
+ = positive, - = negative

TABLE 2: Gravimetric changesin thetestisand accessory or gansdueto administration of variousextractsof P.daemia

leaves
Group Treatment Body weight (mg) Testis Epididymis Vasdeferens Seminal vesicle
I Control (Tween-80 (1%)) 160.50+2.12 1.41+0.08 0.51+0.08 0.10+0.01 0.83+0.02
I Petroleum ether (100 mg)  107.50+3.50** 1.38+0.02 0.39+0.01 0.06+0.00* 0.49+0.06*
1l Petroleum ether (200 mg)  100.00+0.00** 0.97+0.07**  0.38+0.01* 0.05+0.00* 0.38+0.10*
v Benzene (100 mg) 133.33+11.5* 1.26+0.26* 0.41+0.06 0.07+0.01 0.55+0.20*
Vv Benzene (200 mg) 146.66+23.0 1.17+0.15* 0.39+0.04 0.06+0.00* 0.60+0.50
VI Ethanol (100 mg) 146.33+1.52 1.33+0.07 0.44+0.03 0.06+0.00* 0.43+0.06*
VI Ethanol (200 mg) 150.00+5.00 1.18+0.13*  0.34+0.08* 0.06+0.00* 0.31+0.06**

Duration: 30 days; organ weight: mg/100 gm body weight, Values are mean + S.E., Six animals were maintained each group,

*p<0.01, **p<0.001, when compared to control
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TABLE 3: Biochemical changesin thetestisdueto administration of variousextractsof P. daemialeaves

Group Treatment Protein (ng/mg) Cholesterol (ug/mg) Glycogen (ng/mg)

I Control (Tween-80 (1%)) 3.84+0.05 16.80+1.13 8.5+0.09

I Petroleum ether (100 mg) 3.22+0.08 20.70+£2.12 7.79£0.10
" Petroleum ether (200 mg) 3.10+0.02* 26.40+3.39* 7.59+0.19
v Benzene (100 mg) 3.28+0.00 19.60+0.50 7.991£0.19
Y Benzene (200 mg) 3.30+0.02 24.70+£3.50* 7.86+0.90
Vi Ethanol (100 mg) 3.00+0.16* 23.10+1.27* 7.00+0.28*

VIl Ethanol (200 mg) 2.88+0.00** 34.00+£3.90** 6.59+0.09*

Duration: 30 days; organ weight: mg/100 gm body weight, Values are mean + S.E., Six animals were maintained each group,

*p<0.01, **p<0.001, when compared to control

TABLE 4: Biochemical changesin theepididymisand vasdeferensdueto administration of variousextractsof P.daemia

leaves
Group Treatment Epididymis Vasdeferens
Protein (ng/mg) Cholesterol (ug/mg) Protein (ug/mg) Glycogen (ug/mg)

I Control (Tween-80 (1%)) 4.28+0.05 9.60+2.26 4.12+0.04 4.19+0.10

0 Petroleum ether (100 mg) 3.90+0.14 15.20+1.13* 3.92+0.14 3.86+0.19

" Petroleum ether (200 mg) 3.95+0.07 16.80+1.13* 3.84+0.05 3.59+0.37

v Benzene (100 mg) 4.08+0.00 12.80+2.26* 4.04+0.05 3.99+0.20

\Y Benzene (200 mg) 4.12+0.05 17.60+2.28* 4.00+0.00 3.93+0.09

\ Ethanol (100 mg) 3.68+0.05* 22.40+2.20** 3.76+0.07* 3.94+0.14
\Al Ethanol (200 mg) 3.64+0.00* 29.60+£1.18** 3.68+0.06* 3.38+0.02*

Duration: 30 days; organ weight: mg/100 gm body weight, Values are mean + S.E., Six animals were maintained each group,

*p<0.01, **p<0.001, when compared to control

TABLE 5: Micrometricand spermatogenic changesin thetestisdueto administration of variousextractsof P.daemialeaves

Diameter of Diameter of Sperm count

Group  Treatment testis (um) seminiferous Spermatogonia Sper matocytes Spermatids  (millions/

W tubule (um) cauda)

| Control 6150.006.20.00 308.62+3.91 103.60+5.30 162.70+6.30 102.80+2.50  2.80+0.28

(Tween-80(1%))

1 Petzcl"oe(‘)";‘qge)ther 6137.00£12.20 305.32+221 103.20:2.30  161.90:820 102.10£125  2.10+0.14
m Petzcz"oegmg)ther 61471060220 304.92+8.81 102.90+3.10  161.20+5.80 102.50+1.90 1.60+0.23*
IV Benzene(100 mg) 6097.00+10.50% 302.21+5.62  92.2142.18  158.21+4.29 92.91+521%  2.20+0.28
V  Benzene(200 mg) 5992.00421.80%* 296.95:0.73% 87.16+0.79%*  146.00+1.39% 80.80:4.55%*  2.00+0.36
VI Ethanol(100 mg) 5965.00+34.00%* 280.2646.31%% 82.29+:0.54% 132.18+2.41%* 72.86+6.91%% 1.80+-0.29*
VIl Ethanol (200 mg) 5750.08+77.39** 260.64+2.08%* 67.38+5.51%% 91.92+1.11%*% 51.64+3.42%% 1.30+0.14%*

Duration: 30 days; organ weight: mg/100 gm body weight, Values are mean + S.E., Six animals were maintained each group,

*p<0.01, **p<0.001, when compared to control

extract. But, it was slightly increase and significant
(p<0.01) intreated with both the doselevel of benzene
and petroleum ether extract administration. The epid-
idymisprotein content were decreased and cholesterol
content wasincreased in all thethree extract treated
groups, but, it wasonly significant in thegroup of etha-
nol extract administered at both thedoselevel. Invas
deferens the protein and glycogen content was de-
creased dueto administration of dl thethreeextractsat
both the dose level. But, in ethanol extract adminis-
trated group it wassignificantly decreased respectively.

Micrometric changes of testis

A micrometric measurement like diameter of testis
Isdecreased non-significantly with thetrestment of both
the doses of petroleum ether and benzene extracts of
P.daemia. Significant (p<0.01) reduction isobtained
withthetrestment of both thedosesof ethanol extract.
Smilarly thediameter of ssminiferoustubuleisnon-9g-
nificantly decreasedin al thetreated extract groups,
except the high dose of ethanol extract treated group
and whichisdecreased significantly (p<0.01).
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TABLE 6: Gravimetricchangesof thetestisand accessory or gansdueto administration of ethanol extr act of Pdaemialeaves.

Group Treatment(Dose) Testis Epididymis Vasdeferens Seminal vesicle
I Control (Tween-80 (1%) 452.8+4.68 113.5+5.78 26.3£1.32 173.2£4.60
0 Testosterone(10 pg/rat/day)  483.3+2.56** 175.145.95** 42.2+2.33** 238.1+4.41**
" Ethanol (200 mg/kg) 441.0£3.29 73.3+5.01** 14.242.73** 93.4+4.03**

Duration: 07 days; organ weight: mg/100 gm body weight, Values are mean + S.E., Six animals were maintained each group,

*p<0.01, **p<0.001, when compared to control
Spermatogenic changesof testis (TABLE 5)

Theprocessof spermatogenesisisimpairedinall
thegroupstreated with P.daemialeavesextracts. The
number of spermatogeni c elementslike spermatogo-
nia, spermatocyte and spermatidswere decreased; itis
significant (p<0.01) with low dose and highly signifi-
cant (p<0.001) with high dose of ethanol extract ad-
ministration. Non-significant reduction wasobserved
inthe spermatogenic dementswith thetrestment of both
the doses of petroleum ether and benzene extracts.

Sperm count (TABLED5)

The caudaepididyma sperm count was decreased
inall thethree extractstreated groups, but it wassig-
nificant dueto ethanol extract administration a boththe
doselevel.

Androgenic/antiandrogenic activity (TABL E 6)

Theadministration of testosteronetoimmature a-
bino ratscaused ahighly significant (p<0.001) increase
inthewet weightsof epididymis, vasdeferensand semi-
nal vesicles, but non-significant weight increaseintes-
tes. Administration of ethanol extract of Pdaemialeaves
at the dose level of 200mg/kg body weight was de-
creased thewet weight of accessory organslike epid-
idymis, vasdeferensand semind vesiclehighly signifi-
cantly (p<0.001), but non significant reductioninthe
testiswet weight, when compared to control.

DISCUSSION

Pergularia daemia leaves suppressed sperm pro-
duction, asevidenced by thereduction inthe number of
spermatogenic elementsand sperm count. Similar re-
sultswerefound by the administration of Crotalaria
junceal*® in rats and mice, Momordica charantial”
in rats, Hibiscus rosa sinensig® in rats and Melia
azedarchi®inrats. Theprincipa cdlsof epididymissyn-
thesize protein, which haveimportant rolefor matura-
tion of spermatozod?!. In the present study petroleum

ether, benzeneand ethanol extractsof P.daemialeaves
have reduced the weight of testes. The observed re-
duction of thetestosterone weight may be duetothe
dtered production of seminiferoustubular fluid®!, which
isunder the control of testosteroneand FSH?62, Tes-
tosteroneisknown to regul ate the growth and secre-
tory activity of accessory sex organg?3%. Therefore,
theresultsobserved in accessory sex organsweight in
the present study may be due the non-availability of
androgen. It iswell established that the LH leutinises
thecholesterol to produce pregnana onewhichissub-
sequently metabolized to progesterone®*2. Thein-
creased level of cholesterol inthetestesand accessory
sex organsin the present study may be duetotheal-
tered steroidogenesis, leading to reduced conversion
of cholesterol to androgens. Whether thisreductionis
medi ated through decreased avail ability of pituitary LH
or directly duetoitsantiandrogenic activity ontheac-
cessory organ has to be tested. The reduced protein
content may al so be another reason asthe content and
the androgen increase the protein anabolism and de-
crease the catabolism of amino acids so asignificant
reduction inthe androgen deficiency®l. Whilethere-
duction in glycogen content indi catesthelow energy
sourceof carbohydratesfor spermatogenesisinthetes-
tes, whichisdependent ontheavailability of estrogent®.
And it reflects decreased number of post-meioticgerm
cells. Which arethought to be the sitesof glucose me-
tabolism®, Astheadministration of leavesextractshas
caused reduction in the spermatogenesis, steroidogen-
esisand androgen production, it may ater the sexua
behavior and may cause antifertility. Out of thethree
extractstested, ethanol extract at 200mg/kg body weight
doseleve ismoreeffectivein causng antipermatogenic
and anti sterodogeni c activities. Theethanaol extract when
tested inimmature rats has shown antiandrogenic ef -
fects. Thiseffect may also lead to the antifertility po-
tency of theleaves extract of P.daemia.
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