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ABSTRACT

The aphrodisiac activity of extracts of Cordia dichotoma Forst.f. fruits (300mg/kg body wt) was studied in albino rats
of Wistar strain. The extractions of C.dichotoma Forst.f. fruits were carried out using ethanol. This extract was
fractionated using petroleum ether, solvent ether, ethyl acetate, butanol and butanone in succession. These extracts
were studied for aphrodisiac activity using different components of copulatory behaviour viz. sniffing, genital
grooming, mounting frequencies and number of mating in albino rats. A significant increase in sexual activity was
observed in petroleum ether, ethyl acetate and butanol extracts of fruits of C.dichotoma Forst.f. The animals showed
improved responses, thus showing the efficacy of drug as an aphrodisiac and itsusein the traditional Indian system

of medicine. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

C.dichotoma Forst.f. aplant belonging to family
Boraginaceaeismedium sized treewith ashort, usualy
crooked trunk 3-4ft. in girthi¥. Thefruitsareglobose,
yellowish-brown, pink or black and pul py. The plant
growsinIndia, Sri Lankaand other warmer regions.
The medicinal attributes of C.dichotoma have been
known sincealongtime. Thefruitsof the plant areused
ascooling, astringent, emollient, expectorant, anthelm-
intic, purgative and diuretici?. A number of pharma-
cologicd propertiessuchasanagesic, antiinflammetory
and hepatoprotective have been reported®*. A survey
of literaturereveal ed that no systemic work has been
carried out to establishthe potentid of thefruitsinspite
of itsfrequent and reputed use against sexuality debil-
ity. The present work isan attempt to verify theclaims
madeinthetraditiona system of medicine.

MATERIALSAND METHODS

Prepar ation of plant extracts

Thefruits of C.dichotoma were purchased from
local market of Hubli and were authenticated by Prof
V.S.Huddar, Department of Botany, H. S. K Science
and S. K ArtsCollege, Hubli. Thecollected fruitswere
shadedried, reduced to coarse powder (2 kg) and sub-
jected to repeated exhaustiveextractionin batcheswith
ethanol in asoxhlet extractor. After compl ete extrac-
tionthea cohoalic extract (68 gm) wasthen suspended
inwater and further fractionated using petroleum ether
(8 gm), solvent ether (2 gm), ethyl acetate (4 gm) bu-
tanol (5.5gm) and butanon (2.5) in succession. These
extracts were vacuum dried and used for aphrodisiac
activity. Tween 80 (1%) was used as vehicleto sus-
pend the extracts.
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TABLE 1: Qualitative chemical examination of variousextractsobtained by successive solvent fractionation of the Cordia

dichotmaforst.f. fruits

S
no.

Pet. ether

Phytoconstituents fr action

Solvent ether
fraction

Butanol
fraction

Butanone
fraction

Ethyl acetate
fraction

Alkaloids
Carbohydrates
Phytosterols
Flavanoid
Tannins -
Proteins and amino acids

Saponins

+
+

NogakrwdpE
+

+

+
+

+
+

+
+

+
+
+ +

+ +

Phytochemical screening

All the extractswere subjected to phytochemical
analysisasper standard procedures® to know the na-
ture of phytoconstituents present (TABLE 1). Thema-
jor active constituentswerefound in extractsincludes
flavanoids, alkal oidsand saponins. Among all active
congtituentsflavanoi dswerefound to bein higher con-
centrations.

Animals

The experimentswereinitiated only after approval
Institutional Animal Ethical Committee. Albino mice
weighing 25-30 g and a bino rats weighing 150-200
gmwereobtained from centrd anima house, K.L.E.S’s
College of Pharmacy, Hubli, Karnataka. They were
maintained at standard housing conditionsand fed with
commercid diet (Hindustan Lever Ltd., Bangaore) and
water ad libitum during the experiment.

Acutetoxicity studies

Theacutetoxicity studieswere carried out as per
stair caseor “Up and down method™. Accordingly the
LD, of all extracts were found to be 3000 mg/kg
bodyweight. Onetenth of this dose was sel ected for
thestudy of aphrodisiac activity.

Experimental design for aphrodisiac activity

TheAlbinoratsof Wigtar strain aredivided into six
groupsof six animalseach. Group | served as control
whereasgroupll. 1.1V, V and VI wereadministered
with petroleum ether, solvent ether, ethyl acetate, bu-
tanol and butanonerespectively.

Sdlection of themalerats

Malesweretrained individual ly with norma adult
femalesin estrousin atransparent arena. Only such
mal es, which attempted to mount any femaeintroduced
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into the cages, were used for subsequent experiments.
To provide sexual experience, each malerat was al-
lowed 30 minutesexposureto astimulusfemaein be-
haviord estrous, severa daysbeforetesting for copu-
latory performance. Theanimdsweretested threetimes
over 21 days periodsfor copulatory behaviour.

Selection of femalerats

Adult femaeratswere ovariectomies. They were
allowed to recover from the effect of operationfor 10
days. Ovariectomisation and confirmation of estrous
were carried out according to standard procedure?.
After Ovariectomisation, theanima swerein diestrous
stage. To bring them to estrous, they were given 2ug/
kg of estrogens 48 hours before and 500ug/kg of
progestesterone 6 hours before copul atory test.

Evaluation of theefficiency of C.dichotoma

From 2 weeksprior to the screening testsuntil the
end of the study, theratswere housed individually at
25+2°C under reversed light and dark cycle (with light
from 11PM.tol1A.M.). Theratswere fed with com-
mercial pellet rats chow and water ad libitum.
TheLD,, of theused extracts were found to be 3000-
mg/kg body weight!®. The extracts of C.dichotoma
weregiventomaeratsorally inthedose of 300mg/kg
of body weight daily. Female ovariectomiesratswere
given 2ug/kg of estrogens 48 hours beforethe experi-
ments; 500g/kg of progestesteronewas also given 6
hours beforethe starting of the experiment. Six hours
after administration of progesterone, the ovariectomies
femal e rats were observed for estrous stage by ob-
serving thevagina smear of therat. Thefemalerats,
which werein estrous stage, were employed for the
study. Thehighly receptivefema ewasintroduced into
male’s cage and each male rat was observed for 30
minfor copul atory behaviour under dimredlight. Simi-
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lar procedurewasfollowed for al groupsand thefol -
lowing parameterswererecorded.

1. Sniffingat femalegenitals

Thisbehaviour of maerastowardsthefemaegeni-
talswas observed and recorded for afixed period of
time.
2.Malegenital grooming

Malerats chase the female and in between start
groomingitsown genitas, whichwascounted for afixed
period of time.

3. Number of mounts(Mounting frequency)

Number of mounting act carried out in aparticular
period of timewasrecorded.

4. Assessment of mating

For theassessment of mating, Sx maeswereplaced
individualy andfive estrousfemaeswereadmittedin
to each cage and they were cohabited over night. The
vagina smear of each femalewasexamined under a
microscopefor the presence of sperm. The number of
gperm positivefemal ewasrecorded ineach group. The
mating assessment study was carried out on 1%, 71",
14" and 21% days of treatment.

5. Effect on body weight

During thegphrodisiac study the body weight of all
the maleratswasrecorded beforethe experiment and
findly after compl eting the observationsbut before sac-
rifidngthem.

6. Deter mination of sperm motility

Onthe 21% days after the behaviourd observations
maleratsof al the groupswere sacrificed by cervical
didocation. The caudaepididymiswasidentified and
cut longitudinally into three segments. The compacted
spermatozoa were released from the cut tubules by
gentle pressure and were deposited on a clean pre-
warmed (37°C) microscopic dide. It was covered with
acover dip and ringed with petrolatum. Motility was
eva uated by scanning several fieldswith high dry ob-
jectiveuntil atotal of at least 100 spermatozoawere
observed. Itisessentid tofocusthroughtheentiredepth
of agivenfidd so astoindudenon-motilesperms, which
may have settled to the bottom of the medium. The
percentage of sperm showing actual progressive mo-
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tion wasrecorded.
7. Deter mination of sperm count

The sperm suspension remaining after themotility
determination was counted using a haemocytometer
chamber followinginitia dilutioninawhiteblood cdl
pipette. The sperm samplewas mixed thoroughly and
drawn an aliquot to the 0.5 mark on the pipette and
diluted till 11 markswith thediluting solution, which
was prepared by taking Sodium bicarbonate-5g. For-
mdin (neutral) 1 ml. and Distilled water 100ml. After
charging the haemocytometer chamber, 2 minwasal-
lowed for theimmobilized sperm to settle. The sper-
matozoain4 sg. mm (four large squares) were counted.
Thisnumber muiltiplied by 50,000 givesthe number of
spermatozoaper ml.

8. Effect on fertility

After the mating experiments, the sperm positive
fema eswereidentified by vagina smear observations
and werewatched for pregnancy and birth of offspring.
Number of maleand fema e pupswasrecorded ineach
case.

Satistical analysis

All theresultswerereported asmean+ S.E. Sig-
nificance of thedifference between “control”” and” drug
treated” were determined by the student “t” test

RESULTS

TheL D, of theextractswerefound to be 300mg/
kg body weight by Up and Down method and 1/10" of
the LD, i.e. 300mg/kg body weight was considered
astherapeutic dose. All theresultswere analysed by
student “t” test and level of significance was P<0.001.
1) Sniffing at female genitals- Therewassignificance
increasein sniffing- Onthe 14" daysin the petroleum
ether, ethyl acetate, butanol and butanone groups of
animals compared to the control group (TABLE 2).
Thistrend wasobserved on 21% daysa so. Onthe 21+
days sniffing was morethan doubl e of that of control
group. Thisresult showed significant increase (P<0.001)
insniffing. 2) Genital grooming- When observed onthe
21% day of adminigtration of thedrug reveded that there
wasincreasein thisparameter when compared to con-
trol group (TABLE 3), indicating the efficacy of drug.
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TABLE 2: Effect of C.dichotomafruitsextractson malerat sniffing at female genitals (hnumber of times)
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Group 1% Day 7" Day 14" Day 21% Day
Control 1.83+0.307 3.5+0.428 3.83+0.60 3.5+0.422
Pet. Ether 4.5 +0.619** 6.66 +0.333*** 8.5+ 0.420*** 8.66 £0.494* **
Sol. Ether 2.66 +0.499 3.66 +£0.333 4.16 +£0.470 4.66 +0.210
Eth.acetate 4.33 +0.557** 6.8 £0.307*** 8.66 + 0.333*** 8.33+0.494* **
Butanol 5.66 + 0.496*** 7.66 £0.421** * 9.5+ 0.422*** 10.33 £0.55***
Butanone 5.33 £ 0.660*** 7.5 +0.420*** 9.5 +0.423*** 10.16 £0.791***

The values are expressed as Mean = SE, The significance on comparison with control group is indicated by *mark, *** p<0.001 **
p<0.01

TABLE 3: Effect of C.dichotoma fruits extracts on male genital grooming (number of times)

Group 1% Day 7" Day 14" Day 21% Day
Control 1.5+0.223 2.5+0.223 1.5+0.223 2.3+0.210
Pet. Ether 2.66+0.494%** 3.16+ 0.307*** 4.66 + 0.494%** 5.16 +0.477***
Sol. Ether 2.040.258 3.33+0.210 3.63 +0.307*** 4.5 +0.428***
Eth.acetate 3.66+ 0.333 4.66 + 0.494 6.33 + 0.494*** 8.83+ 0.307***
Butanol 3.0+0.258 4.33+0.333 6.33+ 0.555 8.99+ 0.307***
Butanone 3.33 + 0.660*** 3.95 +0.420*** 5.96 + 1.16*** 7.66 + 0.333%**

The values are expressed as Mean = SE, The significance on comparison with control group is indicated by *mark, *** p<0.001 **
p<0.01

TABLE 4: Effect of C.dichotoma fruitsextractson mounting frequency (number of times)

Group 1% Day 7" Day 14" Day 21% Day
Control1 1.0 £0.258 15+0.223 2.33+0.210 2.83+0.307
Pet. Ether 2.68+0.107** 3.84+ 0.307*** 7.33+ 0.421*** 8.0 £0.577***
Sol. Ether 1.84 +0.307** 2.18 £0.210*** 2.58+ 0.730** 3.83+ 0.494***
Eth.Acetate 2.14 £0.307** 3.5+0.428** 5.0+ 0.730** 6.83+ 0.793***
Butanol 2.35+ 0.223** 3.67 £0.333** 5.33+ 0.730** 7.28+ 0.494***
Butanone 2.5+ 0.428** 3.84 +0.477** 5.0+ 0.577** 7.66 + 0.667***

The values are expressed as Mean + SE, The significance on comparison with control group is indicated by *mark, *** p<0.001 **
p<0.01

TABLE 5: Effect of C.dichotomafruitsextractson assessment of mating (number of sperm positivefemales) in rats

Group 1% Day 7" Day 14" Day 21% Day

Control 0.5+0.223 1.5+0.223 1.33+0.210 1.5+0.223
Pet. Ether 1.83+ 0.166%** 3.84+ 0.307*** 3.66+ 0.421%** 4.5 +0.427%%*
Sol. Ether 1.33+0.210 1.68£0.210%** 2.33+£0.421 3.33+1.03%**
Eth.acetate 1.33+0.333 3.55+ 0.428%** 4.5 + 0.494%%% 5.83+ 0.307%%*

Butanol 2.0+ 0.365%* 3.67+0.333* 4.2+ 0.524%* 4,95+ (.342%%*
Butanone 1.5+ 0.223%* 3.84 £0.477** 3.16 + 0.307 1%+ 4,66+ 0.4]13%%*

The values are expressed as Mean + SE, The significance on comparison with control group is indicated by *mark, *** p<0.001 **

p<0.01

Asfar amounting frequency isconcerned, significant
increase wasfound on 14" and 21 day in petroleum
ether, ethyl acetate, butanol and butanonetreated groups
when comparedto control group (TABLE 4). Similarly
asfar an assessment of matingisconcerned, significant
increase was found on 14" and 21% day in petroleum
ether, ethyl acetate, butanol and butanonetreated groups
when comparedto control group (TABLE5). Alsothere
was marked increasein body weight, sperm motility,
sperm count and fertility compared to control areindi-
cations of the effectiveness of drug asaphrodisiac. To
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attain maximum benefit, administration of thedrugfor a
monthispreferred.

DISCUSSION

Thedrug reported to be aphrodisiacin traditional
system of medicineand used for that purpose hasbeen
showninra’s significantly increased sexual activity. The
phytochemical study of fruits shows presenceof fla-
vonoids. Inthe present study, thefindingsreveal that
thetested extracts showed significant aphrodisiac ac-
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tivity. Thusfromtheresultsof thecurrent investigetionit
may beinferred that the petroleum ether, ethyl acetate,
butanol and butanone extracts of Cordiadichotoma
Forst.f. fruits possess potent aphrodisiac activity.
C.dichotomafruitisan essentia constituentintradi-
tiona medicinefor thetreatment of sexual impotence.
Itislikely that thiseffect reflectsthetonic, restorative
and adptogenic, propertiesreported. However, experi-
menta studieshaveindicated aspecific actionfor such
an effect. R.Hesham et a1 have shown that flavonoids
relax rabbit corpus cavernosum and it is effect medi-
ated by nitric oxide, rleased fromendothelid or neurd
cells. Theseendothdia and/or nitrogenic effectsof fla-
vonoidsininducing rel axation of thecarpus cavernasum
maly account for the aphrodisiac effect of C.dichotoma
fruits. Congigtently with thisnitric oxidelinked mecha-
nism, several recent studies have suggested that the
antioxidant and organ-protective actions enhanced ni-
tricacid. Further study regardingisolation and charac-
terization of active principa responsiblefor aphrodi-
Sacactivity iscurrently under progress.
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