CHAPTER-I

PHARMACOLOGICAL STUDY FOR THE ANTIFERTILITY

ACTION OF CARICA PAPAYA SEEDS
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ABSTRACT

An attempt has been made to standardize the antifertility

inducing fraction of Carica papaya seed extract and then the

active principle, vis-a-vis biological activity against rats.
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INTRODUCT 10N

Carica papaya Linn, (Papaya, Papau tree) belongs to

the family Caricaceae and is sub-herbaceous tree native of

tropical €entral Anvuazrir:a.'1

It generally grows to a height of 10-25 ft, with a
crown like large deeply lobed leaves giving a palm like
appearance. Plant is normally dioecious but occasicnally
monoecious; hermaphrodite flowers have also been recorded.2

The fruits are borne near the top of trunk, closely packed

at the bases of the leaves,

Presently tree is grouwn in all tropical and subtropical
regions of India: and its parts like lsaves, truits and seeds

are uytilized for medicinal purpose.3

The leaves have anthelmintic and febrifuge properties.

They are used in beri-beri.4

The green fruit is laxative, diuretic, while its juice
acts as an emmenagogue and in largs dose as ecbolic.3 The
latex of green fruit has been reported to posses oxytocic
activity of high order. Pulp extract af petroleum ether

exerts significant antifertility activity in female slbino

rats.5

Ripe fruit is alternative, digestive and antiscorbutic:
and a cure for chronic diarrhaea,., It is a rich source aof

. ; L . . o . . .1
Vitamin A, thiamine, riboflavine, nbcin and ascorbic acid.
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Seeds of Carica papaya are black in coloyr and posseas

a cress-like odour, They are anthelmintic and carminative;
1
and alsg considered to be powerful emmenagogue, The seeds
are shoun to decrease fertility of albino mice but the activity

has been conjectured for toxicity.6

Chemical analysis of finely powdered C, papaya seeds
have shown to yield hentriacontane, f-sitosterol and free
glucose.7 Also the presence of benzylthiourea has been notaed

which has been hegld responsible for anthelmintic action.7’8

Although isclate concerning antifertility has not bsen
traced so far, yef a recent observation by Prof, N,J. Chinoy
and co-workers on C. papaya seed extract was guite interesting,
They have shpown that the aquesous extract of crushed seeds
induces antifertility amongst male rats (personal communication).
Accordingly it was decided to undertake collaborative work
and initial studies on 70% ethanolic extract of seeds which

exhibited antifertility activitywas undertaken,
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PRESENT WORK

A 707 ethanélic aqueous extract of crushed papaya seeds
was suspended in watsr and divided into fractions of upgraded
polarity by successive partitioning with light petroleum
ether, solvent sther, ethyl acetate and n-butanol (saturated
with water) (Fig. 1), These fractions were individually tested
for antifertility by oral administration in aqueous ethanol,
Readings uere_noted in terms of sperm motility, total implan-

tation sites and percentage fertility Table-1(R) .

However, efficacy data showed distribution of activity,
Since subfractions were less active than that of the parent
fraction, it was decided to locate the point of distribution

by evaluating rtesidual portions left after sgach solvent extra-

ction Table-1 (B) . This led to two important observations.

1. Replicate experiments of lipophilic fractions often

showed ununiformity in bioefficacy data,

2. Polar portion (solvent ether -R) was more efficacious

(Table-1, B).

The former paradox could be partly removed by standardizing
the metnod of administration in propylene glycol solution, which
provided a bettsr medium witn respect to solubility. The latter
resuylt dictated further systematic chromatography of polar cuts

of ethylacetate and n-butanol.,
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Fig. 1: Fractionation of 7% ethannlic extract of
C. papaya seed powder
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Table 1, Bicassay of 704 ethanolic extract of
€. papaya seeds & its various fractions

(8)

. Sperm ‘?Dregnant/ Total number Ferti-
Entry  Fraction motility @ Mated of implanta- lity
tinn sites rate(®)

1 Control 62.2 5/6 © 63.0 85.0
2 70% Ethanolic extract 19,9 n/6é 0.0 g.0
3 Petroleum ethsr 10.35 2/4 13.0 50,0
4 Solvent ether 17.06 2/4 1.0 50,0
5  Ethyl acetate 9.56  1/4 11.0 25.0
6 n-Butanol 28.0 1/4 3.0 25.0
(8)
7 Pet ether-R | 18,5 3/4 30.0 75.0
8 Solvent ether-R 16.38 n/4 0.0 0.0
9 Ethyl acetate-R 11.6 1/4 14.0 25,0
10 n-Butanol-R 9.6 1/4 9.0 25.0

*
a) Dose - 5 mg/kg b.w,, oral administration in prooylene
glycol
b) Results are averages of replicate experiments,
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Ethyl acetate extract

Above extract when chromatographed on silica gel
furnished methyl oleate and oleic acid (direct comparison
with the authentic samples)., p-fydroxybenzoic acid could
be isolated only after rechromatography of subfraction by
flash elutionj which was further subjected to bioassay,

Replicate experiments showed variable results (Table 2.)

n~-Butanol extract

The only isclable compound from this extract was ethyl
glucaside (=~ 14%) and proved to be an artifact formed during
initial ethanolic extraction, Agqueous extract of crushad ssede,

however, was devoid of ethyl glucoside,

Jut of the two possible anomers of ethyl gluconside, the
one isolated was thermodynamically more stable f-anomner. This
cyuld be concluded by careful examination of 1H—NMR spectrum
(COC1,) of acetate derivative which showed subtle resonence
neak of annmeri& protan, The characteristic unfield shift
(axial proton doublet, 4,528 ) and large value of spin-soin
splitting {3 = 8 Hz) due to anti-conforcmational relatisnsnio with
vicinal praton made the assignment completely unambigquous.
Moreover correlation with syathetically prepared $ -etnyl
glucoside as acetate derivative by C0O-5LC cocrobgrated the

result (Ry : 4 min. 10% DCAf,: column-200°C, F1D-270°C).
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i

Bioassay of éthyl glucoside showed reducticn in sperm
motility from 62.2 to 16.6 (Table-2)., Tharefore other three
alkyl glucosides differing in carbon chain uere prepared as

the mixtures ofdlandﬁ3anomersg and tested {Table-2).

Methyl glucoside was found to be the most potent and caused
further reductian in sperm motility to zers and hence exhibited
no fertility. However, n-propyl gluceside had toxic effect,
Dissection showed dead foetii in many replicates, Further
inqrease in cargon chain nad detrimental effect aon activity and

bioassay of n-butyl glucoside recordea 50% rertilicy.

In all the above cases dosaje remained at 5 mq/kg body
weight and could not be reduced further due to loss of activity
at lower levals, This meagt that some other minor constituent
might have proqdunced activity or might act synergistically with
$ -ethyl glucoside Witn this aim in view, solvent ether asxtrzct
was alsoc rapidly analyzed,

Solvent ether extract

Column chromatography of solvent ether extract afrorded
) -
bsnzylthiourea."8 Efficacy data of this compound showed toxicity
(Table 2), Number of foetii in treated animals wers below

normal and in some cases resorbad foetii were observed,



240

Table 2., Bioassay of isolates and synthetic
glucosides

. Sperm @¥Pregnant/ Total number Fertility
Entry Compound motility @ mated of implantat- rate(®)
ion sitss

1 p-Hydroxybeﬁzoic

acid 21.8,26.6, 2/6,0/6, 19,0,4 33,7,16.6
. 31,4 1/6
' * *
2 Benzylthiourea 18.5, 23,7 3/6,4/6 31 ,44 50, 66

3 g+ P)-Ethyl ‘
glucoside 16.6 3/8 18 37.5

4 {L+P )—Methyi— ,
glucoside 23.5 0/6 0 0

5§ (L +8)-n-Praopyl- *
glucoside 0,21 0/6,4/6 0,38 a, 66

o

(<+$)-n-Butyl-
glucoside 26,4 3/6 34 S0

Foetii below normal or resorbed or ectopic,

However, it should be mentioned here that the results
of biological systems 1n all the above cases were found to be
variable. In order to resolve this discripancy many attempts
like segregation of animals, improvement in administrative
methods & changing strains of rats together with refined
fractionations of sxtracts (counter current separation) proved
fFutile, Thus it seems that bipassay needs further standardization

and hence wark has been discontinued till tnen,



EXPERIMENTAL

For Ganerai_methadology refer to Chapter-1,

Ethanolic extract of C. papaya seeds

Dry C. papaya seaeds procured from Village
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Development

Unit, £,0, Premnagar, Dist, Dehradun, Uttar Pradesh, India

were powdered in pulverizer and sieved through 18 mesh sieve,

Fine Pouder (1.0 kg) was soaked in 70% ethanol in water (70 EtOH:

30 H2

(30-35°C) ror 48 hr, the extract was withdrawn (900ml).

operation was repeated by adding

0, 3 L) and after letting it stand at room temperature

The

appropriate quantity of fresh

solvent as in Table 3, Extracts thus obtained were pooled

together snd freed of sglvent to

a dark brown gummy mass,

Table 3. Extraction of

furnish 95.0 g of extract as

€. papaya s=eds

) Time Solvent Salvent Weight (q) Remarks
Extraction hr, recovdred added (ml) of extract
{m1)
1 48 880 100 yield:9,5%
5 64 700 100 w,T.t,
k seed
3 46 ‘ 8no 100 95,0 poudar
4 72 1060 100

5 72 980

100
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Partitioning of 706 ethanclic extract

Ethanolic extract {95 g) was suspended in demineralized
water (450 ml) and then partitioned successively with light
petroleum ether, solvent ether, ethyl acetate and n-butanol
(saturated with water) as shoun in Table 4. At the same time
aliquots aof the aéueous portion left after sach sglvent
extraction were freed ftrom watsr under rsgduced pressure on
rotary svaporataor (60°C/90 mm). ®Pet, ether-R, solvent ether-R,
ethyl acetate-R and n-butanol-R, thus obtained (Table 1) uere

evaluyated for bioefficacy together with organic solvent extracts,

Table 4, Solvent extraction of ethanclic extract

Solvent Voluma {ml) Weight of Percentage
i . tractions (g) by weight

1 Pst, ether 6 x 300 19.0 20.9
2 Solvent ether 6 x 300 .75 0.8
3 Etnyl acetate 6 x 300 1,43 1.5
4 n-Butanol ‘5 x 300 6.2 6.5

Column chromatography af ethyl acetats axtract

The ethyl scetate extract (5,1 g) was chromatographed
an silicza gel column {127 g, 66 x 2.2 cm) after adsorbing on

si1lica gel (17 g). as follous:
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Chromatogram -1

Frac, Solvent system Volume(ml) UWeight(g) Remarks
1 Pet ether 3000 : -
2 20% Benzene in pet ether 3 x 250 1.3618
3 ~-dg- 17 x 250 1.3035¢Methyl oleate
: 0.5
£
4 40 ~-do- 16 x 250% N.0370 |{(5% EtoAc in
pet ether)
5 60% -do- 6 x 250
6 BOA -do- 8 x 250 0.02124
7 Benzene 2 x 250 1.0439
8 Benzene 3 x 250 N.1346 Qleic acid
9 Benzene 17 x 250 1.,3531 R.: 3.4
10% EtUAC/
( pet ether
10 3L EtQAc in benzene 15 x 250 0.4001
11 6h E£t0Ac in benzene 10 x 250:{4 N.34%4
12 10% EtQAc in benzene B x 250
13 3g0F Et0Ac in benzene 4 x 250 0.5134 4. p-0OH-8enzaic
acid
14 60%k Et0OAc in benzene 6 x 250 0.3824 {major)
15 R EtnAc in benzene 6 x 2510 n,2558
16 Ethyl acetate 6 x 250 0.4800
17 504 MenH in ethyl acetate 4 x 250 1.4414

5.0528 Recovery
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Analytical data of frac., 3 and Frc., 8 was identical with
the authentic samples of methyl oleate and oleic acid in all
respects, Fraction 13 (0.5 g) was rechromatoqraphed on silica gel
(29 g9, 35.5 x 0.5 cmy by flash elution, Fraztion was adsorbed on
7.5 g of silica gel and eluted at a flow rate of 25 ml/3 min

as noted in Chromatogram-1I1.

Chromatogram I1

Frac, - :
olvent system Volume (ml Weight Y Remarks
(Pooled) . y of each(ﬁrlc. ? (g,
1.2 Yegnzene 50 -
3.4 # EtOAc in banzene 50 -
5.11 & EtQAc in benzene 25 0.1048  Fairly pure
12-20 8% Et0Ac in baznzene 25 =
21-27 9% EtDAc in benzne 25
28-31 11% EtDAc in benzens 25 |, N.1696 —p-Hydroxy-
pbenzoic
i acid
32-47 11% EtoAc x.rn benzene 25 Rpt 0,25
43-52 12% EtpAc in benzane 25—~J 605 EtoAc
in benzene
53-.55 15% EtDAc in benzene 25
56-60 304 Et0DAc inbenzne 25 N.2100

0.4844 Recovery

Isoclated p-hydroxybenzoic acid was compared with the

authentic sampls by mixed malting point (?1208); 1H-N!"IR and IR,
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Column chromatography of n-butanol extract

Broad cut separation of n-butanol extract (5.72 g),
adsorbed on 12 g silica gel,uas carried out on silica gel
column {115 g, 73 x 2.3 cm) by flash chromatography {flow rate-

25 ml/min) as follous,

Chromatogram IT1

Frac., Solvent system Volume (L) Ueight{(g) Remarks

1 Ethyl acetate 2 7.6452

2" 5% MeO4 in EtQAc 2 1.7720 Rechromnato-

agraphy

3 -do- 2 0.9622

4 20% MeOY in EtOAc 4 1.3606

5 - do - 1 50,1338

6 57 M=20H in EtpnAc 1 - 0.2250

7 Ethanol 1 N.1447

8 n-Butanol 1 0.,0869

4,3304 Recovery

Fraction 2 (1.75 g) frrom the above Chromatography was
rechrimatographad on silica gel (34 g, 22.5 x 2.2 cm) as

given in chromatogram IV,
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Chromatogram IV

Fre. Solvenf system Volume{ml) Weight(g) Remarks
1 Chloroform 100

2 25% EtQAc in CHC13 250

3 5T EtOAc in CHCI, 250

4 75% EtOoAc in CHC13 250

5 Ethyl acet%te 2 x 100 7.0435

6 Ethyl acetate 5 x 100 1.2101

7 Ethyl acetate 10 x 190 N.2768

8 Acetone 4 x 119 10,0331

1.5635 Recgvery

Fraction 6 from the abovs chromatography was rschromatographed

on silica gsl to afford $ -ethyl glucoside,

Chramatojram V

Wt, of rraction: 1.2 g, 8102~gel Ffor adsorption: 1.5 g

SiDz—gel for column bed: 139,90 g column dimensions: 32x 1.6 cm

Frac, Solvent system Val (ml1) . Wt,{(g) Remarks

1 50% EtoAc in pet ether 200 - -

2 8% ~do- 400 - 43-ethyl glucoside
RF: g.7%5

3 -do- 5 x 100 D.731 14
MeOH:EtDAc:CHCl3

4 ~-dg- 3 x 190 0.1121

5 Ethyl acetatsg 100 - 5:5:10

1.9032 Rescgvery
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Acetylatiogn of Fractign 3

TLC pure fraction {0.1049 g) was acetylated with

pyridine (1 ml, distilled over KO4Y) and acetic anhydride (1 ml,
freshly distilled), The reaction mixture was stirred at room
temperature EUOC) for 14 hr, Excess reagents were strioped off
at reduced pressuée (GDOC/QO mm), the product taken in ether
(30 ml) washad thoroughly with water (3 x 10 ml) till neutral,
then with brine (; x 10 ml) and dried over anhydrous NaQSUA
to afrord tetraacétate (0.1383 g). Solid thus obtained was
crystall:zed imTCCla to furnish fine needles which melted at
108-109° (Lit. U'm.p. 101—10800), showed no depression iam.p.
wnen mixed (1:1) Qith the authentic samplejand co-injscted at R, =
a min. (10% DCOF,: Col. 200°, FID -270°).

Authentic sample Yor this purpose was prepared by acetylation
of anomeric mixture of ethyl glucosid89 tollowed by usual

separation on silica-gel column,

Ret 8 ~Ethyl glucosids- 0,21 (3% EtoAc in pet, ether)

!

Preparation of alkyl glucosides (<C+ B, animeric mixtures):

Methyl glucoside, ethyl glucoside, n-propyl glucoside and
n-butyl glucoside were prepared as andmeric mixtures by Fischer's
procadure as given in reference 9, Neutiralirzatiosn by silver
carbonate/ion exchange and further purification by passags through

silica coluwn furnished pure glucosides with Rfs as given below,
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Methyl glucoside : 0,34; Ethyl glucoside: 0.37

n-Propyl glucoside: 0.443; n-Butyl glucoside: 0.47,

Solvent systams CHClS: Et0Ac: MeDH
<10 ¢ 5 :+ 5

Spray: 10% HNO @n conc. H,50,.

Chromatogranphy of solvent ether extract

Solvent ether extract {10.0 g) was chromatographed on
silica gel {250 g, 76 x 3.3 cm) in petroleum ether with

increasing percéntaqe of ethylacetate,

Chromatogram VI

Frc, Sdlvent system Upl, collected Weight (g) Remarks
1-8 Pet. ather 8 x 200 -
9-10 5% Et0Ac in pet.ether 10 x 100
j 77,4724
11 15% Et0Ac in pet.ether 5 x 50
3
19-21 15% EtoAc in pet. ether 15 x 50 0.0300¢Benzylthiburea
|
22-29 - do- 8 x 250 0.4000 RF:D.ES
3IN-37 30% ~do-
0% ° fox 230 1.000 (507 Etnac

in pet. ether)
38-42 5% -do- 5 x 250

————

B8.8024 Recovery

Part of the pooled fraction (19-21) was recrystallized from

30% EtnAc in petroleum ether and then rrom chloroform to furnish
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colourless crystals (m,p. 1630C). It was identified as

1

benzyltniourea (Lit.? : m.p. 165°C).

BIOASSAY

All the biocassay evaluations incorporated in this
Chapter were carried aut at
Department of Zoology,
University School of Sciences
Gujarat University, Ahmedabad, Gujerat India

through the courtsy of Prof, N,J. Chinoy and co-workers.
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