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Abstract

The review provides updated scientific information of medicinal plants with proven female anti-fertility activity. The objective is to
highlight the fertility regulating agents from plant origin for females. This review is a result of conduction of a literature search from
different sources viz,, the library of our institution, pubmed, google search and other personal sources. A total of 317 references were
found using 204 plants for fertility regulation in females for the period of 68 years (1947-2015). The biological name, plant part, type of
extract, dose, mode of administration, animal model and pharmacological action of these plants have been reviewed in this study to
explore some of the ways in which phytotherapy may contribute and focus on research into potential herbal tools for population control.
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INTRODUCTION

Global population has severely disturbed the ecological
balance and has forced mankind to develop new fertility
regulating techniques. Although, considerable progress has
been madein thefield of chemically formulated contraceptive
methods but many of them have adverse effects. Therefore, it
is necessary to screen biologically active fertility regulating
agents which are safe. Plants have been used worldwide for
screening of various human ailments since ancient times.
About 325 extracts from 75 plants with anti-fertility actions
were screened by Garg et a/'. Kulshreshtha and Srivastava?
recognized anti-fertility action in 43 folkloric traditional plants.
The Task Force on Plants for Fertility Regulation set up by the
World Health Organization (WHO) identified approximately 30
plants with anti-implantational activities but none of these
have reached the stage of clinical examination®. Hence, the
detailed information including plants scientific name, part,
extract, dose, administration mode, animal model and
pharmacological action have been reviewed in this study
(Table 1).

The status of the plant products which have undergone
clinical trials and have shown promising results is briefly
reviewed.

Pippaliyadi vati: It has been used in combination of
powdered fruit berries of Embelia ribes, Pjper longum and
borax, as an ayurvedic contraceptive, since ancient times.
Phase | clinical trials have been completed at the Postgraduate
Institute of Medical Education and Research, Chandigarh, the
JIPMER, Pondicherry and at the KEM Hospital, Mumbai. The
trial was preceded in Central Council for Research in Ayurveda
and Sidha, Kolkata and Hyderabad and acute, subacute
toxicology and teratological examination carried out at the
National Institute of Immunology, New Delhi®. The researchers
concluded that /n utero exposure to pippaliyadi did not
exhibit any adverse effects on postnatal development and
reproductive performance of the F, progeny*.

Consap: Saponins (obtained from Sapindus mukorossi)have
spermicidal activity. Saponins caused alterations in the
glycoproteins associated with the lipid bilayer of plasma
membrane of spermatozoa, observed under scanning
electron microscope®. Plant extracts altered biochemical and
biophysical changes in the sperm membrane during sperm
maturation without changing the testicular and epididymal
morphology®. A contraceptive cream known asconsap
was developed under CDRI's contraceptive development
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programme. It has passed through phase |, Il and Il clinical
trials and proved to be an effective fertility regulating agent.
Hindustan Latex Limited, Mumbai licensed the cream to
market as non-hormonal herbal spermicidal contraceptive’.

Praneem: Praneem, combination of seed extract of
Azadirachta indlica, fruit extract of Sapindus mukorossi and
Mentha citrata oil has emerged as an intravaginal polyherbal
(PPH) cream and pessary at the National Institute of
Immunology, Delhi, India. The formulation was safe under
sub-acute toxicity studies in monkeys and has effective
contraceptive efficacy in rabbits and monkeys after
intravaginal application?. This has undergone phase Il clinical
trials® and was accepted by the study participants in a
phase Il safety and acceptability study done in Pune, India™.
Clinical trials were carried out in 3 centres in India, viz.,
Postgraduate Institute of Medical Education and Research,
Chandigarh; Safdarjang Hospital, New Delhi and Kamla Nehru
Memorial Hospital, Allahabad. No toxic effects were observed
on intravaginal use during clinical investigations'z. A
microbicide praneem polyherbal tablet has successfully
passed through phase llI clinical trials and licensed to M/s
Panacea Biotec.

Carica papaya: As a male contraceptive, a series of
experiments have been conducted by Lohiya and associates
with various extracts, fractions and sub-fractions with varying
dose and duration in male rats, rabbits and langur monkeys.
The chloroform extract exerted maximum antifertility activity
in rats and rabbits, mainly due to its mild estrogenic property.
The benzene chromatographic fraction of chloroform extract
produced inhibition of cauda epididymal sperm motility in rats
with reduced sperm density and morphological changes of
the spermatozoa and azoospermia in rabbits. The methanol
and ethyl acetate sub-fractions obtained from the benzene
chromatographic fraction also showed motility inhibition
properties in rats following 30-60 days of treatment and
azoospermia in rabbits within 15 days of treatment''4,

Apart from effective male contraceptive, it has been
equally screened as a fertility regulating agent in females.
Carica papaya seeds and fruits exerted abortion in women™.
In countries like Indonesia, Malaysia and Myanmar papaya
have been used indigenously as abortifacients'®'®. About 82%
of females avoided papaya consumption during pregnancy in
Tamil Nadu, India’®.

Extensive toxicological investigations have also been
carried out with Methanol Sub Fraction (MSF) of the benzene
chromatographic fraction of the chloroform extract of papaya
seeds following a single high dose administration or daily
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Table 1: Summary of plants with reported anti-fertility activity in female

Name of plant Plant part  Extract Animal model Dosage duration Observation References
Abroma augusta Rt pa by, ¢ A, Pakrashi et a/?
Rt e Rat 50 mg kg~" b.wt. A Maurya et a/*
Abrus precatorius Sd b, Rat, hamster 75 and 150 mg kg~ b.wt. A; Wadhwa?
Sd a, A, L Zia-Ul-Haque et a/®
PI e Mice A, Abu et al?’
Abutilon indicum m, Rat 500 mg kg~ b.wt. A, Maurya et a/*
Acacia leucophloea Rt a Rat 200 mg kg~ b.wt. As A, Ahirwar?
Acalypha indica PI Pas €3 Rat Pc; 600 mg kg~' b.wt. A, E, R, Hiremath et a/?
Acanthus montanus Lf m, Rat 250, 500, 1000 mg kg~' day~", Es Nana et a/*
Or; 6-15 day of gestation
Lf as Rat 62.5, 125,250, 500, 1000 mg kg~' day~! Fs Asongalem et a/*'
Achillea millifoleum Lf a, Rat A; Dalsenter et al*
Achrostichum aureum PI e Rat 50-200 mg kg~ Or; 5 days A, Dhawan et a/?
PI w, Rat Pc; 17 days P A Dhar et a/**
Achyranthes aspera St Bk b, Rat, rabbit, Mice 50 mg kg~" b.wt; 6 or 7 days pc; 10, 25 A, A, Pakrashi and Bhattacharya®
and 50 mg kg~" b.wt. 8 Pc
Mice Pakrashi et a/?
St Bk b, Rat A, E, Wadhwa et a/*®
St Bk Rat E, Kamboj*”
Rt e Rat 200 mg kg~ b.wt,; 1-7 days Pc A, A, ALE Vasudeva and Sharma3®
Lf m, Rat 5.5gkg™" bwt. A, A, Shibeshi et a/*
Adhatoda vasica Lf EN Mice, rat, guinea N, Ay U, Gupta et al*
pig, human
Lf ay A, Lal and Sharma*'
Lf I Rat 175 mg kg~' b.wt. A, Nath et a/*
Aerva lanata Ae Pl e Rat 400 mg kg~' b.wt. A Savadi and Alagawadi®
Ailanthus excelsa Lf, St Bk €5 Ps Rat 250 mg kg~" b.wt. Or; 6 days A A, Dhanasekaran et a/*
St BK h, Rat 200 and 400 mg kg~', Or; A, A, Ravichandran et a/*
Alangium salvifolium St Bk a;, C e, My, p,  Rat 100, 250, 500 and 1000 mg kg~ b.wt., 8 days Ayl Murugan et al*
Albizzia lebbeck Sd a; Rabbit As Gupta et al¥
Allium cepa Sd As Vohra et al*®
Tu e; Rat 300 mg kg~ b.wt. A, Thakare et al®
Aloe barbadensis Lf Iy A, Bhaduri et al*®
Lf e Rat 100 mg kg~ b.wt. A Maurya et a/*
Amaranthus spinosus PI e Rat 200 and 400mg kg~ b.wt. A, A, Gurumani and Balamurugan®'
Ammania baccifera PI e; Mice 100, 200 and 400 mg kg~ b.wt.; 18 days R, Dhanapal et al>
Ananas comosus Lf P4 by Rat A, Pakrashi and Basak®?
Andrographis paniculata Lf Mice 2 g kg™ b.wt,; Or; 20 days P A, Zoha et al**
Anethum graveolens PI, Sd A, a3 €3 Rat 0.045,0.45 and 0.5 g kg~!, Or; 10 days As, Cs, P3, Iy Monsefi et al>
Annona squamosa Lf a A, Saluja and Santani®®
Sd as Rat 300, 600 mg kg~', Or; 5 days of pregnancy A, Damasceno et al*’
Areca catechu Nut Py, ay, a3 Rat A Garg and Garg*®
Nut n, Rat A, Garg®
Aristolochia bracteolata Rt e; Rat 20 and 40 mg kg~" b.wt. A, Nataraj et a/*°
Aristolochia indlica Rt Mice 100 mg kg~' b.wt., Or A, Pakrashi and Shaha®'
Rt as Mice, rabbit Pakrashi and Chakrabarty®
Rt, Rt an, ps Mice 50 and 100 mg kg~ b.wt., 6 days, 50 mg kg™’ A, A, Pakrashi and Pakrasi®
Rt as Mice A; Pal et al%*
as Mice A, Ganguly et al®®
Artabotrys odoratissimus Lf b,, e; Rat A Ag Prakash and Mathur®®
Artemisia vulgaris Lf o Rat 300 and 600 mg kg~ b.wt. A, Shaik et al®’
Asparagus africanus Lf, Rt as e; Rat 300 mg kg~ b.wt., Or Al Tafesse et a/%®
Asparagus pubescens Rt Bk m, Mice, rat, rabbit 0.5 and 1.5 g kg™' b.wt., 4-14 days A, Nwafor et al®
of gestation
Aspilia africana Lf as | Rat 500 and 1000 mg kg~' b.wt. Gy, As Oyesola et al™
Azadlirachta indlica n, Rat A, Chandhoke”!
n, Rat Ivg A, Lal et al’?
Sd s; Rat 25 mcl; Ivg; 2-4, 4-6, 7-9 days for 3 min Ay, Rs Riar et al”
n, Rat lu; 100 pL, single dose B, Upadhyay et al’
SdandLf h, Rodents, primates Ag Mukherjee et al’s
Sd, ms, h Rat 3and 6 mg kg~ b.wt. day~", Or; 18 days F, Roop et al”®
Fl a Rat 1gkg™, Or; 3 weeks As Fy Gbotolorun et al””
Balanites roxburghii Fr G, dy, e ps Rat 300 and 600 mg kg~ b.wt. A A, Padmashali et a/’®
Bassia latifolia Bud m, Mice A, Bandyopadhyay”
Bougainvillea spectabilis Lf a; Rat A; Mishra et a/®
Bromelia pinguin Fr n; Rat Ip U, Matadial et a/®'
Butea frondosa Pe a Rat, mice Pc; 50 mg and 100 mg kg~" b.wt,, 15 days A Kapila et a/®?
Sd a, Rat Sc; 500 mg kg~" b.wt. A, Razdan et a/®
Butea monosperma Fl f, Rat A, Khanna et a/®
Rt, FI P4, G, My, A3 Mice 200 mg kg~" b.wt. A, Sharma et a/®
Sd Rat A, Kholkute et a/®
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Table 1: Continue

Name of plant Plant part  Extract Animal model Dosage duration Observation References
Sd Rat 5,10 and 20 mgrat™', 1-5 days, Or E, Bhargava®
Caesalpinia pulcherrima Lf e Mice 400 mg kg~' b.wt. A Kumar et a/®®
Cajanus cajan Sd m, Mice A; Bandyopadhyay”
Calotropis gigantea Rt Rat A, Khanna et a/®
Fl Rat A, Vohora et a/*®
Lf Rat A, Saksena et a/”'
Rt [ Rat A, Srivastava et a/*?
Calotropis procera Rt e; Rat 250 mg kg™ AL A, Kamath and Rana®
Cannabis sativa Lf a Rat 400 mg kg~" b.wt. A, Zade et al**
Careya arborea Rt m, A, Kalita er a/*
Rt m, Mice Haloi et a/*®
Carica papaya Un FrLx Se Rat P, Garg and Garg®®, Garg*, Devi and
Singh®”
Un FrPu a Rat A, Garg and Garg®®
Un FrPu f, Rat E, Garg®
Un Fr A, Garg et al!
Un FrPu Rat Pc;30 g rat™' 18 days Ay A; Gopalakrishnan and
Rajasekharasetty®®
Sd Rat 10, 20,30 mg kg~ rat=" 17 days A, P, Singh and Singh*
Sd as Rat 1 mg mL~" days~' rat™’' G Chinoy et al'®
Un FrLx l, Rat 200, 400, 800 mg kg, Or/Ip, 0-6 days N, Schmidt''
gestation, 6-15 days gestation
Sd a Rat A, Chinoy et a/'%
Sd G Rat 5mg kg~ b.wt,, 3 days E, S, V, Mishra et al'®
Fr ct Rat in vitro, 18-19 days pregnant uterine muscles, ~ Ts Adebiyi et al'*
0.2 mg mL™!
Sd a3 Rat 800 mg kg~ b.wt., Or; 1-10 days Pc A, Oderinde et al'®
Sd G Rat 25,50 and 100 mg kg~" b.wt. 2 weeks Pc, Dy, 15, Ry Raji et al'%
gestation period 2 weeks Pc and gestation
period
Ri Fr Ep; a3 Mice 1mgg~" bwt, day~, Or; days 10 of Pc Ry Ly Anuar et a/'”’
GrFrEp
Carum carvi as e Rat 30 days Or A ly Thakur et al'%®
Cassia fistula Fr a Rat A Bhardwaj et a/'*®
Sd a; Rat 100 and 200 mg kg~' b.wt., As, A, Uy, Py Yadav and Jain'"®
1-5 days of pregnancy
Sd Pa Rat 100 mg kg~' b.wt,, 1-5 days pregnancy; Or Ay E,Rs Chauhan and Agarwal'"
Cassia nigricus Lf m, Mice 0.25-0.75 g kg~' b.wt,, Ip; 4 days Ay, Ag Nwafor and Okwuasaba''?
Cicer arietinum Sd e Rat 1900 mg kg~" b.wt. A Maurya et a/®*
Cichorium intybus e Rat R, Prakash and Mathur'"
Sd e, Rat Or; days 1-10 Pc P Keshri et al''*
Fr e Rat 50 mg kg~" b.wt. A Maurya et a/*
Cimicifuga racemosa UnFrLx 8 Rat 5L-30 L, in vitro E, U, Cherian'"®
Rh a,, ip MCF-7 cells 100-1,000 pg mL™" A, Zierau et al"'®
Cissampelos pareira Lf m, Mice 250 and 450 mg kg~' b.wt, day~',Or; 21 days  Dj, Gy, I, Ps Ganguly et al'”
Lf m, Rat A 1y, Cs Ganguly etal'”
Pl e A, Samanta and Bhattacharya''®
Citrus hystrix FrPl A, G, Rat Or; 2-5,8-12 and 15-labour d Pc A, Uy Piyachaturawat ez a/'"°
Citrus limonum Sd P4y, a3 Mice 200 and 500 mg kg~' days~', 7 days Pc; Or Ay A Kulkarni et a/'°
Citrus medica FrPI e G A, Kachroo and Agrawal'?'
Sd ps Rat Ay As Patil and Patil'??, Patil et a/'®
Clerodendrum phlomidis Rt Root extract Rat 100, 200, 400 and 600mg kg~' b.wt. A, Kumar et al'**
Cnidoscolus aconitifolius Lf,Sd P, Se Rat 250, 500 and 1000 mg kg~" b.wt. As, A, Yakubu et a/'»
Coix lachrymal Sd as Rat 1gkg™" b.wt. A, Tzeng et al'*®
Combretodendron africanum Bk as Rat 50mgkg~';Ip A; Benie et al'?’
Commiphora mukul [N Rat 2 and 20 mg/100 g b.wt,; 7 days R, Amma et al'?
Corchorus olitorius Sd m, Mice 17 days Iy Ry lg Gupta et al'®
Coriandrum sativum Sd as Rat 250 and 500 mg kg~' b.wt,, Or; 5,12 and A, Al-Said et a/'3°
20th day of pregnancy
Costus speciosus Rh A, Singh et al'®!
Rh Rat 5-500 ug/100 g b.wt,, 15 days A, Tewari et a/'*
Crotalaria juncea Sd a Rat Pc; 300 mg kg~ b.wt. A, Rao et al'®
PI A Rao and Krishnaiah'*
Sd a, by, ps Mice 25mg/100 g b.wt. Iy Vijaykumar et a/'*
Sd e Rat 200 mg kg~ b.wt. for 30 days A Malashetty and Patil'*®
Crataeva nurvala St Bk as €3 Rat 300 and 600 mg kg~ b.wt. Ayl Rs Bhaskar et al'>
Croton roxburghii Bk [ Mice 18 days As A, Gupta et al'*®
Cuminum cyminum Sd ay, a3 Rat Pc; 100, 150 and 200 mg kg~ b.wt. A, Garg'*
Sd e Rat Ov; 50, 150 and 500 mg kg~ b.wt./alt.d; 42 days E, Kant et a/'*
Sd S6 Rat I, G Atkinson and Elftman'
Curcuma aromatica Rh e Rat 200 and 400 mg kg~' b.wt. A, Trishna et a/'*
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Table 1: Continue

Name of plant Plant part  Extract Animal model Dosage duration Observation References
Curcuma longa Rh Ps Rat Rs Garg and Garg*®
Rh P4 Rat, rabbit Ay N, Garg*®
Rh P4 a3 @, Rat 200 mg kg~ b.wt. A, Garg et al!
Rt as e Rat 200mg kg~ b.wt. As, As A Ghosh et al'*, Maurya et al**
Rh as €3 Rat Or A, Mishra and Singh'*
Cuscuta reflexa St m, Mice 17 days Iy R, Gupta et al'®
e Rat 800 mg kg~ b.wt. A Maurya et a/®*
Cynodon dactylon Lf as Rat 400 mg kg~ b.wt. A; Nayanatara et a/'%
Dalbergia saxatilis Rt t, Rat 200 mg kg~ b.wt. A, Uchendu et a/'®
Datura mete/ Sd Se Mouse 25gb.wt. A, Pandiarajan et a/'¥
Datura quercifolia PI S3 Rat 50 and 100 mg kg~" b.wt. I5 Chandhoke and Gupta'*®
PI Sy Rat Pc; 20 mg kg~' b.wt,, 17 days P, Chandhoke et al'*
Daucus carota Sd Ay, a3, Ps Rat Pc; 100 and 500 mg kg~ b.wt., 17 days Ay, AN, Garg and Garg*®
Sd Rat Garg and Mathur'®
Sd a Rat, mouse 60,80 and 120 mg mouse™", 46 days A, U, Sharma et a/™'
Sd Rat A, Kaliwal et a/'>
Sd a Rat Or; 50,150 and mg kg~ b.wt/alt.d, 42 days A, M, Kant et al'>
Sd e Rat 50,150 and 500 mg kg~ b.wt. A, Kant et al'*
Sd fs, s Mouse 15 days I, Ry, lg Majumder et al'>*
Dendrophthoe falcata Ae Pl h, Rat 4.55g kg~ bwt. A, Pattanayak and Mazumder's®
Derris brevipes Rt e Rat 200, 600 mg kg~' b.wt,, Or; day (17) of pregnancy A,, A, A, Badami et /'
Rt e Rat 600 mg kg~' b.wt. A, Govindaraj et al's®
Dieffenbachia amoena Lf a Rat 4 days ly De Pasquale et a/'>°
Dipsacus mitis e Hamster, rat Or; 150 mg kg™, days 17 and 110 Pc G Kitchlu et a/'®
Dodonaea viscosa Lf m, Rat 250 mg kg™ b.wt. A, Ramya et al'®'
Drosera burmannii vah! PI A, Madhavan et a/'®
Drynaria quercifolia Rh my, as Rat A, Das et al'®
Embelia ribes Be Rat, women Ay A Arora et al'*
e Rat Pc; 60 and 120 mg kg~ b.wt,, 17 days A Radhakrishnan and Alam'®
e Rat, rabbit A, As Rathinam et a/'%
Be ps, My, by, ¢ Rat 1,2 and 4grat”! P;, A, C, P, Kholkute et a/'®’
Rt as Rat Pc; 100 mg kg~" b.wt,, 17 days A, Garg etal!
Sd Rat A; Prakash and Mathur'e®
e A, Krishnaswamy and
Purushothaman'®'7°
Be e Rat E, Prakash'”!
e, A, Bhargava et al'”?
Be e Rat 10and 20 mg kg~ b.wt. A, Wango'”?
Ensete superburn Rat, mice,
Guniea pig, Ay A Dutta et a/'’
hamster
Ferula assafoetida Rs m,, h, fr, ¢, fr, Rat 200, 300 and 400 mg kg™’ A; Uy Keshri et al'”
m, fr b.wt., Or; 1-10 Pc
e, Rat 1-7 days I, g Keshri et al'’®
Ferula hormonis a Mice 3mg kg~" b.wt,, day~', 6 weeks, intragastric A, 1, Hy Homady et al'””
Ferula jaeschkeana Ae Pl h, Rat 25mg kg, Or A, Prakash et a/'’®
Ae PI, Rt Rat, mice 50 mg kg~" b.wt. for 30 and 45 days A Prakash and Jonathan'”’,

Prakash and Pathak'®,
Prakash and Sharma'®'

Ficus religiosa Fr f, Goat In vitro A, Sharma et a/'®?
Garcinia kola Sd Se Rat 200 mg kg~ b.wt. A, As, Fy Akpantah et a/'s
Gelidiella acerosa m, Rat 500/1000 mg kg~' b.wt., day~"; 1-7 of pregnancy A, 1, R; Ratnasooriya et a/'®

PI m, Rat 1000 mg kg~" b.wt., day~", 7-8 days of pregnancy R; Premakumara et a/'®
Geum elatum Ae Pl A, Garg'®
Globularia alypum Lf e Rat 800 mg kg~" b.wt., day~', 1-6 gd Rs Elbetieha et al'®

Intragastric ingestion for 30 days

Globularia arabica Lf e Rat 800 mg kg~" b.wt., day~', 1-6 gd Rs Elbetieha et /%
Gloriosa superba Tu h, Rat A, Latha et al'®’
Glycyrrhiza glabra Rt e Rat 250 mg kg~ b.wt. A Maurya et a/**
Gossypium herbaceum Sd g Rat A, Lin et al'®®
Gracilaria corticata m; Rat 500/1000 mg kg~' b.wt. day~'; 1-7 of pregnancy A, |, Rs Ratnasooriya et a/'#
Gualacum officinale Fl, sd as Rat 480.75 mg kg™’ A, Offiah and Ezenwaka'®
Guettarda andamni Ae Pl [ Rat Or; days 1-10 Pc P, Keshri et a/'*
Hagenia abyssinica Rt e Rat 120 mg kg~' b.wt. A, Maurya et a/?
Hibiscus rosa-sinensis Fl b, Rat A, Prakash et a/'*®

Fl b, Mice 250-1000 mg kg~' b.wt. A, Kabir et a/''

Fl b, 1-4 gd A, Pal et al'*?

Lf as Mice 100 mg kg~' b.wt., 1-6 days of pregnancy A, Nivsarkar et a/'*

Rt [ Rat 400 mg kg~' b.wt., Or A, U; Vasudeva and Sharma'®*
Hyptis suaveolens Lf a Rat Pc; 125 and 200 mg kg~ b.wt., 17 days A, Garg'*
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Name of plant Plant part  Extract Animal model Dosage duration Observation References
Lf E, Saluja and Santani'®
Hymenocardia acida St Bk Rat A, Hyacinth and Nwocha'®
Inula viscosa Lf as Pa, dy Rat Ip; 1-6 gd; 13-15 gd A A, Al-Dissi et al'”’
Indigofera trifoliata Lf Ay, a3, €4 C Rat 100,200 and 400 mg kg™ b.wt. A, Dabhadkar and Zade'*®
Jpomoea fistulosa Ae Pl a Rat Pc; 100 mg kg~' b.wt.,, 15 days A, A Mishra et al'®®
[schinochiton camptus as €3 Rat Ay A Dhar et a/*®
Ixora finlaysoniana Sp e Rat 250 mg kg~ Or; 17 Pc A Singh et a/?!
Jatropha curcas Fr dy, my, py Rat Different doses; Or; Varying period A, Rs Goonasekera et a/??
Jatropha gossypifolia Lf e Rat 250 and 450 mg kg~' b.wt. Py Jain et al*
Juniperus communis Fr e Rat 500 mg kg~" b.wt. A Agrawal et a/>*
Pl a; A, Aswal et al?%
Sd e Rat 200 mg kg~ b.wt. A, Maurya et a/*
Lagenaria breviflora Fr,Sd €, M, Rat 20 g kg~ b.wt,, Or A, A, Elujoba et a/?®
Lawsonia inermis Lf e Rat 134 mg kg~ bwt. A, Maurya et a/*
Rt Root extract Rat A, Agunu et a/?”
Lf Rat 3,30-300 mg kg~ b.wt. A, Munshi et a/?%®
Leonotis ocymifolium Lf, Rt e Rat 300 mg kg~', Or; 20 days A, Tafesse et a/*®
Lepidium capitatum PI e hy Mice, rats, golden 250 mg kg~ b.wt., Or; 1-5 Pc A, A, E Singh et al?'®
hamsters
Lepidium sativum PI e A, Aswal et al?®
Lobelia nicotianifolia PI a; A, Aswal et al?®
Lygodium flexosum PI a As Gaitonde and Mahajan?"'
Mallotus philippinensis Sd e, Rat 50, 75,100 mg kg~" b.wt., Or; 30 days R, Thakur et a/*'?
Malvaviscus conzatti Fl a Rat 25 days A, F, Dixit?'?
Fl m, Rat Ov; 1 gkg™" b.wt. days™', 12¢ G Banerjee et al?'*
Marsdenia tinctoria h, Rat, mice 300, 200 or 100 mg kg~ b.wt. A, Chowdhury et a/?**
Maytenus ilicifolia Lf e, Mice 1000 mg kg~' Or U, Montanari and Bevilacqua?'®
Melia azedarach Rt e Rat Or; 250 and 500 mg kg~ day~", days 1-10 Pc l, Keshri et al?'”
e, Rat 1-7 days I, g Keshri et al'’®
Sd h;, ms Rat 24 mg kg~' b.wt, day~', Or; 18 days F, Roop et al'’
Sd Se Rat Or; 5-20 mg kg~ b.wt., days 1-7 and 7-18 Pc Fy Rs Mandal and Dhaliwal?'®
Memecylon lushingtonii Ae Pl [N Rat Or; days 1-10 Pc P, Keshri et a/?'*
Mentha arvensis Lf a Rat A, Bodhankar et a/?"®
Lf a Rabbit As Kapoor et a/?*°
Lf P4 Rat Pc; 100, 500 mg kg~' b.wt,, 17 days A Garg et al!
u; Rat Sc; 1-10 day A, U, Kanjanapothi et a/?*'
Lf e Rat 100 mg kg~' b.wt. A, Maurya et a/?
Michelia champaca Lf h, Rat 100 and 200 mg kg~ b.wt. A Taprial et a/??
Mimosa pudica Rt m, Mice, rat 300 mg kg~" b.wt.,, day~", 21 days F, Gy, Ps Ganguly et a/*®
Momordica angustisepalia Rt as Mice, Guinea pig  Ip;3.5and 4 mL kg™ b.wt. A, Aguwa and Mittal?*
Momordica charantia Sd by, ¢, €5 ps Rat 25 mg/100 g b.wt,, Or 30 days As Sharanabasappa et a/?*
Sd m, Rat 25mg/100 g b.wt. A ly Ifeanyi et al?*®
Momordica cymbalaria Rt e Rat 250 and 500 mg kg~ b.wt., Or; 15 days A, As Koneri et al?’
Rat 250 and 500 mg kg~' b.wt Py Koneri et al??®
Montanoa fruitescens Lf as Rat lu; 5,50 mg; 4 gd A, Pedron et a/?*®
Lf as Rat uterus In vitro E, Perusquia et a/°
Montanoa tomentosa Lf as Women Or;to.and 1.4 gm kg™ b.wt,, U, Landgren et a/*
7 weeks gestation
Lf z, Rat, mice, hamster, Or; Ip; 1-6 gd and 4-6 gd A, Hahn et a/??
guinea pig
Lf a3 Rat lu; 11 gd; 50 mg and 100 mg; 11 gd R; Pedron et a/?*
Lf a, Rat uterus In vitro I Perusquia et a/*°
Guinea pig A, Uy, U, Waller et a/?*
Moringa coneanensis Rt a; Rat A, Shukla et a/#*
Moringa oleifera Rt € a3 Rat lu A Dhawan et a/°
Rt a, Rat 600 mg kg~' b.wt,, Or A, A, Shukla er a/?*
St Bk e, by, d, Rat 1-7 days A, Zade et a/**
Mucuna monosperma PI as A A, Dhawan et a/?*
Murraya paniculata PI ag A, Kong et a/*’
Musa paradisiaca St a3 a0, G, €3, P4 Rat 250 and 500 mg kg~' b.wt,, 5 days As, Ay As Soni et al?®
Nelumbo nucifera Sd P4 Mice 3mg kg~ b.wt, Ip; 15 days A; Mazumder et a/?°
Sd e Rat 0.5,1.0and 2.0 g kg~"in 1 mL of vehicle A; Mutreja et a/?*
Neriurn indicum Rt, Lf e Rat 250 mg kg~ b.wt. A Maurya et a/**
Nigella sativa PI a As Vohra et al*®
Sd h, Rat 2gkg™"' b.wt.day™",Or; 1-10 Pc A, Keshri et al?*!
Ocimum sanctum Lf, St Ps Rat 20, 200, 400 mg/100 g b.wt., 3 months R, Khanna et a/**
Lf as Rat A A AL A, Vohora et al*®
Lf by, ps Rat 1-5 days pregnancy A, Batta and Santhakumari 23
Ocimum gratissimum St ay Rat 100 mg kg~' b.wt. A; Sripriya et a/**
Oxalis corniculata PI e Rat 10 and 20 mg/100 b.wt. A Patil and Patil 2
Peganum harmala m, Rat 2.0,25,3.5gkg™" b.wt, day~', 30 days I, Ds Shapira et al?*®
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Name of plant Plantpart  Extract Animal model Dosage duration Observation References
Pergularia daemia St, Lf 3, €3, Ss Mice 100, 200, 400 and 600 mg kg~' b.wt. day™' A, A, Sadik et a/*47248
1-9gd and 12-16 gd
Perilla frutescens PI e Rat 50-200 mg kg~', Or; 5 days A, Dhawan et a/>
Phyllanthus amarus PI a, Mice 100 mg kg~' or, 45 days A, Rao and Alice?®
Physalis alkekengi PI an p; Rat 150 mg kg~' b.wt,, on day 1-5 of pregnancy AL A, Montaserti et a/*°
Physalis minima Lf ps Rat 1 g kg~ bwt, Or; 8 days ly Sudhakaran et a/®!
Phytolacca dodecandra Be a B, Stolzenberg et al>?
Piper betle Petiole e Rat 100 mg kg~" b.wt. A, Sharma et a/*3
Pinus ponderosa Needle Cattles A, Short et a/*?>> and Patil and Patil**
Piper longum Fr €3, hs, ¢ bs Rat 100, 200 mg kg~" b.wt., 1-7 Pc A, Lakshmi et a/?>¢
Piper officinarum Fr Ps Rat Pc; 200 mg kg~" b.wt., 17 days As Chandhoke et al'*
Pluchea lanceolata Ae Pl [ A, Aswal et al?%
Plumbago rosea Rt Rat 400 and 800mg kg~ b.wt. l; Lal et a/»’
St Bk an Rat 200 and 400 mg kg~ b.wt. A, A A, Sheeja et a/*® and Maurya et a/*
Rt m, Mice 400 and 800 mg kg™' A, Sattar et al*°
Lf Rat A, As Sheeja et a/*®
Plumbago indica Rt e Rat 200 and 400 mg kg~ b.wt. A Savadi and Alagawadi®
Plumbago zeylanica Lf A€ Rat 200 and 400 mg kg~ b.wt. A, Cs Edwin et a/*!
Rt a Rat 300 and 500 mg kg~ b.wt. A; Sandeep et a/**?
Plumeria rubra pods a Rat 50,100 and 200 mg kg~ b.wt. A, Dabhadkar and Zade?*
Podocarpus brevifolius Lf G A, Kholkute et a/?%*
Polygonium hydropiper Rt P4 a3 A, U, Garg et al!
Rt A, Rat AL Ay, AL A, Vohora et al*®®
Rt m, Rat 1gkg™" b.wt, day~' Or; 12 days E. Hazarika and Sarma2®*®
Rt e Rat 150 mg kg~' b.wt. A Maurya et a/®*
Portulaca oleracea Ae Pl [SH A Rat 250 and 500 mg kg~ b.wt,, 7 days A, A, Londonkar and Nayaka?®
Lf e Rat 250 and 500 mg kg~ b.wt. A, Nayak et a/2¢7
Pueraria mirifica Pl Monkey 10, 100 and 1000 mg day~"; for 3 mc; Or A, E, Trisomboon et a/?%®
Pueraria tuberosa Tu a Rat Pc; 125 mg kg~" b.wt., 17 days A Sharma and Shanmugasundaram?®
Tu a Rat Pc; 250 mg kg~' b.wt,, 12 days A, Chandhoke et a/?”®
Tu a;, b, ¢, Rat, mice, hamsters 150 mg kg~ b.wt. A, AL E, Prakash et a/?"!
hy, my, p,
Punica granatum Fr e Rat 1.82g kg™ b.wt. A Maurya et a/®*
Randia dumetonum Sd 0, Rat Pc; 100 mg kg~" b.wt., 15 days A; Pillai et a/*"?
Rhaptopetalum coriaceun St Bk m, Rat 350,700 and 1400 mg kg~' b.wt. A, Onu??
Rhazya stricta Lf as Rat 0.5,2,5and 8 g kg~" b.wt, Or; 1-15 gd F, F3 Rs Rasheed et a/?*
Ricinus communis Sd Se Guinea pig A, A, P5, R, R,  Makonnen et al.?’
Sd m, Mice 200 mg kg~ b.wt. A, Sani and Sule®
Rivea hypocrateriformis PI P4, Gy, dy, €5 Rat A, P, R, Shivalingappa et a/*’
PI e Rat 200 and 400 mg kg~ b.wt. A;, D, Shivalingappa et a/¥®
Rubia cordifolia Rt e Rat 250 mg kg~ b.wt. A Maurya et a/®*
Rumex steudeli Rt m, Rat 2.2-3 g kg~" b.wt,, intragastric, 21 days D; P5 R, R, Gebrie et al?®
Rt m, Guinea pig Ay AL A Gebrie et a/?*°
m, Rat 300 g kg™" b.wt. A Maurya et a/®*
Ruta graveolens St,Rt and Lf ¢, Rat Pc A, A, Kong et a/?®!
Rt, Ae PI as Pa, M, Rat, hamster Or; 1-10 Pc As Gandhi et a/?2
Salvia fruiticosa Lf e Rat 400 mg kg~' b.wt,, Or; 1-6 Pc A, A, Elbetieha et a/?5
[ Rat 200, 400 and 800 mg kg~' b.wt. A, Elbetieha et a/?*3
Sapindus trifoliatus Sd a, Rat A, Bodhankar et a/?"®
Sd a Rat Pc; 100500 mg kg~' b.wt,, 17 days A Garg et al!
Senecio vulgaris Pt m, Rat 1-10 Pc D, Tu et a/?*
Sesbania aegyptica Fl b, Rat Pc; 50 mg kg~' b.wt,, 16 days As Pakrashi et a/*
Sesbania sesban Fl Rat A Dhawan et a/°
Sd d, Rat 100, 250 and 400 mg kg~ days~", 30 days Hi AL A, Singh?
Sida carpinifolia Pl Ps A, Kholkute et a/?%*
Sida veronicaefolia PI a Rat 3mLkg~"Iv,32 mL kg~ Or; 15-17 gd A Lutterodt?®
Solanum crassypetalum AePI e Rat Or; day 1-10 Pc P Keshri et al'*
Spondias mombin Lf a, a; Rat 800 mg kg™, Ip, 1-4 gd As Uchendu and Isek?”
Stachys lavandulifolia Sd Mice 0,50, 100, 150 and 200 mg kg™’ A, Jafarzadeh et a/?%®
Striga lutea PI Pa Mice 50,100 mg kg™' A, Hiremath et a/?®
PI fy Rat 5-25mg kg~" b.wt. day~"; Or; 1-4 pregnancy A, A, Hiremath and Rao*®
Striga orobanchioides Sd, Pl e Rat 200 mg kg~ b.wt. A, E, Hiremath et a/?'
fy Rat 5-25mg kg~' b.wt,, Or 1-4 days Al Hiremath et a/*?
Striga senegalensis Fl e Rat 120 mg kg~' b.wt., Or A, Choudhury et al*?
Strumpfia maritima Fl a; A, Hsu et a/?*
Tabernaemontana divaricata F| my, Pa A, Mukhram et a/?%
Lf e; Rat 250 and 450 mg kg~' b.wt. Py Jain et a/?*
Tabernaemontana heyneana Rt [ Rat 30mg kg, Or; 1-4 gd AL E Mehrotra and Kamboj?*’
Fr E; Rat U; Srivastava et a/*®
Tambul patrabrint Lf St a Rat 50 mg kg~" b.wt. for 3 and 10 days A, D, Tewari et a/?**
Terminalia arjuna St Bk a, Rat A, Yadav et a/>®
Terminalia bellirica e Rat 250 mg kg~ b.wt. A, Maurya et a/?
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Bk e Rat 25mg/100 g b.wt. A, Vishwanatha et a/*"'
Thespesia populnea PI o Mouse 15 days Ry Ce lg Kavimani et a/>%

Sd a1, €4 Ps Rat 50,75,90 and 110 mg kg~' b.wt,, 7 days A Ghosh and Bhattacharya®”
Tragia involucrata Ae Pl h, A, Joshi and Gopal***
Trianthema portulacastrum  St, Lf, Rt a Rat 100, 200 and 400 mg kg~" b.wt. A, Pare et a/>»
Trichosanthes cucumerina e Rat 200 and 400 mg kg~ b.wt. i ly Kage et al*%
Trichosanthes kirilowif Tu Mice D, F, Ng et a/>”
Trigonella foenum graecum ~ Sd S Rat 100 mg day~', 12 days A, Yadav3®

Sd Se Rat As A, Sharma and Bhinda*®

Sd Ps Rabbit Pc; Or; 20 days Fy lo Kassem et a/*'°

Sd m, Rat 200 mg kg~ b.wt. A, Dande and Patil 3"
Uraria lagopodioides PI a Rat Or A, Khanna et a/®
Urtica diocia e Rat 250 mg kg~ b.wt. A, Maurya et a/?*
Valeriana officinalis PI e Rat 2.79gkg~'day',0Or; 1-8 and 8-15gd N, Yao et a/>"?
Vicoa indlica PI as Women 15 g day', 3 days, 3 cycles A, Dhall and Dhogra®'?

PI p, Bonnet monkey days 1-14 and 9-14 of mc P, Rao et al*™
Woodlfordiia fruticosa Fl as Rat Pc; 50 mg kg~' b.wt., 16 days AL Ay Pakrashi et a/*"

Fl a Rat 100 mg kg~ b.wt. A, Khushalani et a/>'¢
Wrightia tinctoria St Bk e Rat 250 mg kg~" dose on days 1-7 Or; 1-5 Pc A, Keshri et a3V
Xeromphis spinosa FrPu a Rat A, P, Saluja and Santani®®
Zizyphus jujuba Bk e, Mice A, Gupta et al'®

a;: Alcoholic extract, a,: Alcoholic extract (arjunalone), as: Aqueous extract, a,: Abridin, as: Aristolic acid, a: Alkaloid, a,: Alkaloid (aroborinine), ag: Alkaloid (binsindole), as: Alkaloid (vasicine),
a,0: Acetone, b;: Benzene extract, b,: n-butanol extract, bs: Butanol fraction, c;: Chloroform extract, ¢,: Chloroform extract (chalepensin), c;: Coumarin, ¢,: Coronaridine hydrochloride, c;: Crude
fraction, d,: Distilled water extract, d,: Dichloromethane, e,: Embelin, e,: Ether extract, e;: Ethanolic extract, e,: Ethyl acetatem, f,: Fruit oil, f,: Flower extract, fy: Flavones (apigenin and luteolin),
f,: Flavones (acacetin and luteolin), fs: Fatty acids, g;: Gossypol, g,: Glycosides, h,: Hexane extract, h,: Hydroalcoholic extract, hs: Hexane fraction, ip: Iso-propanolic extract, |: Leaf juice, |,: Latex
extract (aqueous), m;: Methanolic extract, m,: Methanolic extract (andrographolide), ms: Montanol, m,: Methanol:methylene chloride 1:1, ms: Methanol fraction, n;: Nut oil, n,: Neem oil, n3:
Non-proteinaceous extract, o,: Oleoresin (acidic fraction), o,: Oleonolic acid,;-B Glucoside, p;: Plant extract, p,: Phenol and flavonoids, p;: Physalinx, p,: Petroleum ether extract, ps: P-coumaric,
pe: Powder, ry: Resin, s;: Saponin fraction, s,: Steroidal extract, s;: Steroidal lactone (dq), s,: Steroidal lactone, ss: Steroidal fraction, s, Seed extract, s;: Seed oil, t,: Triterpenoid glycoside, u,:
Uterotonic fraction, w;: Water soluble fraction of ethanolic extract, x,: Xylohydroquinone, z,: Zoapatanol, A;: Anti-implantation, A,: Abortifacient, A;: Anti-oestrogenic or interrupt oestrous cycle,
A, Antifertility or 100% sterility or inhibited fertility, As: Anti-ovulatory, As: Abrogate pregnancy (10%), A;: Alteration in reproductive organ weight, Ag: Anti-conceptive, Ag: 100% Activity, A,q: Anti-
zygotic, B;: Blocked pregnancy (pre-implantation block), B,: Blocked the uterotropic responses of exogenous estrogen, B;: Blastocidal, C;: Cyclicity disrupted in virgin, C;: Changes in biochemical
profile of ovary and uterus, C;: Completely annulled the biological potency of hCG, C,: Complete inhibition of chorionic gonadotropin, Cs: Cycle length prolonged, Cy: Cholesterol, ascorbic acid
of ovary s elevated, C;: Contraceptive efficacy, D,: Decrease in fertile mating and number of offspring, D,: Decrease no. of graafian follicle and corpora lutea, D;: Decrease inlitter size, E,: Estrogenic
activity or oestrogenic or estrogenicity, E,: Encouraging antifertility activity, Es: Estrogen induced alkaline phosphatase activity in the endometrium of immature rabbits, E,: Enhanced uterine
contractibility, Es: Embryotoxic perinatally, F,: Follicular degeneration, F,: Reduction in No. of viable fetuses, F5: Fetal toxicity, G;: Altered gonadotropin release and estradiol secretion, H;:
Histopathological changes in the ovary and uterus, |;: Inhibition of progesterone production (abortifacient), I,: Implantation sites decreased, I;: Increase in uterine, cervical and vaginal weights,
l;:Irregular oestrous cycle, I5: Influences the sexual maturity of immature female rats, ls: Inhibited the action of hormone in hCG, I;: Inhibition of uterine activity, lg: Inhibition of delta 5, 3- B hydroxy
steroid dehydrogenase and glucose-6-phosphodehydrogenase, lg: Inhibition of heat, |,,: Increased progesterone concentration, |;;: Inhibited uterine contractility, L,: Lower plasma level of
oestradiol, L,: Lowerbody weight of pups, M;: Mild oestrogenic activity, N;: No effect, N,: No effect on progesterone response of uterus, P,: Prevent or protected or inhibit or interrupt pregnancy,
P,: Partial to complete vaginal cornification, P5: Prolonged diestrous phase (prolonged oestrus cycle ), P,: Pregnant mare’s serum gonadotropin, Ps: Post-coital contraceptive efficacy, R;: Resin-
Rs: Reversible on withdrawal of treatment, R,: Reduction in weight of ovaries, uterus and cervix, Rs: Resorption of implants, R,: Reversible on exogenous administration of hydroxy progesterone,
Rs: Reduction in fertility index, S;: Significant increase in body weight, Ts: Tetanic spasm, U;: Uterotonic, U,: Uterine stimulant, U;: Uterotropic activity, V;: Vagina open, showed cornified and
epithelial cells, Pl: Whole plant, Ae PI: Aerial plant part, Rt: Root, St: Stem, Lf: Leaves or leaf, Bk: Bark, Rt-Bk: Root bark, Bk: Stem bark, Rt Xy: Root xylem, Ep: Epigeal part, FI: Flowers, Fr Pl: Fruit peel.
Pe: Petals, Be: Berries, Fr: Fruit, Ri Fr: Ripe fruit, Ri Fr Ep: Ripe fruit epicarp, Gr Fr Ep: Green fruit epicarp, Un Fr Pu: Unripe fruit pulp, Un Fr Lx: Unripe fruit latex, S| Fr: Stale fruit, Sd: Seed, sp: Serial
part, Rh: Rhizome, Rg: Bulb, Bu: Resinous gum, Tu: Tuber, Ct: Crude papaya latex, Pc: Post-coitally, Ivg: Intravaginal, lu: Intrauterine, Sc: Subcutaneous, Or: Oral, Ov: Overiectomised, b.wt.: Body
weight, Ip: Intraperitoneum, d: Days, ¢: Cycle, gd: Gestation day, mc: Menstrual cycle

administration upto 10 times of contraceptive dose for a  alterations?'. Moreover, oral administration of Methanol Sub-
period of 28 and 90 days and long-term daily administration Fraction (MSF) of benzene chromatographic fraction of the
upto 10 times for a period of 52 weeks and 2 years in rats  chloroform extract of papaya seeds had no lethal effect when
indicated no associated health hazards. The study suggested administered at 20x CD (Contraceptive dose) for 5 consecutive
that MSF was administered at doses of 50, 100, 250 and days in albino rats and rabbits?.

500 mg kg™' b.wt., day~" for 4 weeks had no developmental

toxicity and teratogenicity during implantation and CONCLUSION

gestation?. The MSF treatment at various dose regimens did

not show significant changes in body and organs weight, The review showed that study for female fertility
feeding habit and pre-terminal deaths. Chromosomal  regulationisbeing carried out onalarge numberof plants and

aberrations were investigated in spermatogonial cells of  derived products. Consap as a spermicide has been licensed
albino rats and rabbits, following oral administration of to the Hindustan Latex Limited, Mumbai to market the
Methanol Sub Fraction (MSF) of papaya seeds. The product. Clinical trials are on going with pippaliyadi vati. A
chromosomal fragments, rings, dicentrics, exchanges, microbicide praneem polyherbal tablet (PPHT), as a
damaged chromosomes and total chromosomal aberrations ~ contraceptive and for management of abnormal vaginal
in MSF treated rats and rabbits did not showed any  discharge syndrome hasbeen licensed to M/s Panacea Biotec.
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Carica papaya products may take a great lead as a dual
contraceptive which has been found effective for both sexes.
At last, for developing a contraceptive from a natural source,
a well defined time-bound approach should be adapted.

SIGNIFICANT STATEMENT

The ancient literature described how plant and their
derived products contributed in regulating fertility in
females

In this review, status of research on plant derived agents
is highlighted

The plant kingdom stills an essentially unused source of
new fertility regulating agents
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