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Aim of the study: The study aims to review medicinal plants used for contraception in South Africa as potential
sources for the discovery and development of safe male and female hormonal contraceptives.

Materials and methods: A literature search was conducted on medicinal plants used for contraception in South
Africa by referencing textbooks and scientific databases such as Google Scholar, Science Direct, PubMed, North-
West University Institutional Repository, National ETD Portal, government policies and documents on contra-
ception, theses and dissertations, and other web sources such as records from SANBI and PROTA.

Results: A minimum of 25 medicinal plants were identified as being used for contraception in South Africa, and
these plants included local and exotic plants. Medicinal plants with contraceptive activity are Bulbine latifolia,
Pougzolzia mixta, Salsola tuberculatiformis, Securidaca longipedunculata, and Typha capensis. In vivo and in vitro
studies showed a decrease in mount, intromission and ejaculatory frequencies, inhibition of implantation,
contraceptive effect, displaced glucocorticoids, and prolonged diestrus or had negative effects on vitality, mo-
tility, and sperm production.

Conclusions: Some of the plants used for contraception in South Africa are toxic to both animals and humans.
Research is needed focusing on medicinal plants used by men for contraception and by women for postcoital
contraception in South Africa. Traditional healers must be included when drafting contraception policies and
interventions. Medicinal plants such as B. latifolia and P. mixta demonstrated that medicinal plants used for
contraception in South Africa are potential sources for the discovery and development of safe male and female
hormonal contraceptives.

1. Introduction

The initiation of pregnancy comprises two processes: fertilization
and implantation (Theron and Grobler, 1998). Contraception, on the
one hand, refers to the prevention of conception (fertilization), but
generally, it means the prevention of pregnancy (Pathak et al., 2005).
The target of contraceptive means is to prevent the release of sperms in
the reproductive tract of the male (ejaculation), release of egg from the
ovary (ovulation), union of egg and sperm in the oviduct (fertilization),
and attachment of embryo to the uterus wall (implantation). On the
other hand, abortion refers to termination of the developing embryo
from the uterus (Anand et al., 2015). Roux (1995) defined abortion as
“the expulsion of a living fetus with the express purpose of killing it.”

* Corresponding author.

The use of medicinal plants for family planning has been grouped
into different categories, namely, spermicides, contraceptives, and
abortifacients, to clearly define their role viz-a-viz the type of family
planning (Alade et al., 2018). Plants regarded as spermicides can de-
stroy viable sperms. Medicinal plants regarded as contraceptives are
those capable of preventing pregnancy by interfering with the normal
process of ovulation, fertilization, and implantation of a fertilized egg,
whereas plants regarded as abortifacients are those that disturb the
embryo that is already implanted in the uterine lining and cause pre-
mature termination of pregnancy (Namulindwa et al., 2015). Globally,
medicinal plants have been used as contraceptive agents in different
countries (Keshri et al., 2003).

Interventions (e.g. herbal decoctions) to avoid pregnancy after

E-mail addresses: 28102509 @student.g.nwu.ac.za (M.A. Moroole), Albert.Materechera@nwu.ac.za (S.A. Materechera), Wilfred.Mbeng@ump.ac.za (W.O. Mbeng),

Oladapo.Aremu@nwu.ac.za (A.O. Aremu).

https://doi.org/10.1016/j.jep.2019.02.002

Received 3 July 2018; Received in revised form 1 February 2019; Accepted 1 February 2019

Available online 04 February 2019
0378-8741/ © 2019 Elsevier B.V. All rights reserved.


http://www.sciencedirect.com/science/journal/03788741
https://www.elsevier.com/locate/jethpharm
https://doi.org/10.1016/j.jep.2019.02.002
https://doi.org/10.1016/j.jep.2019.02.002
mailto:28102509@student.g.nwu.ac.za
mailto:Albert.Materechera@nwu.ac.za
mailto:Wilfred.Mbeng@ump.ac.za
mailto:Oladapo.Aremu@nwu.ac.za
https://doi.org/10.1016/j.jep.2019.02.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jep.2019.02.002&domain=pdf

M.A. Moroole et al.

sexual intercourse already existed among women in precolonial Sub-
Saharan Africa (Agadjanian, 1999). Medicinal plants are used as con-
traceptives in Tanzania (Keele et al., 2005), Uganda (Ntozi and Kabera,
1991; Kabagenyi et al., 2016), Zimbabwe (Jaravaza, 2013), and South
Africa (Mothiba et al., 2012). It is presently generally accepted that
current modern fertility control methods are inadequate to meet the
varied and changing personal needs of couples at different times in their
reproductive lives and in the widely differing geographical, cultural,
and religious settings that exist worldwide (Sathiyaraj et al., 2012).

Globally, there is an urgent need to replace harmful and unreliable
modern contraceptives with safe and effective indigenous contra-
ceptives, especially those derived from medicinal plants (Kumar et al.,
2012). The current contraceptive options for men are not ideal (Cheng
and Mruk, 2010). There are concerns that vasectomy is irreversible
(Glasier, 2010). The failure rate of condoms is unacceptably high
(Cheng and Mruk, 2010), while early withdrawal is unreliable and al-
ways problematic (O' Rand et al., 2015). As a result, it is important to
identify a hormonal male contraceptive that is effective, reversible, and
safe (Wang et al., 2016).

On the other hand, National Contraception and Fertility Planning
Policy and Service Delivery Guidelines (2012) list access to contra-
ceptive service as one of the factors influencing contraceptive use in
South Africa (Department of Health, Republic of South Africa, 2012).
The location of a health facility and the operational hours are two of the
most important factors preventing pregnant women from using family
planning services (Molebatsi et al., 2013). Furthermore, there is a belief
that modern contraceptives have side effects such as hormonal im-
balance, hypertension, increased risk of cancer, weight gain, nausea,
headache, depression, cardiovascular disease, abdominal pain, heavy
menstrual bleeding, and genital infections (Oddens, 1999).

Medicinal plants are the most easily accessible health resource
available to many rural communities (Dar et al., 2017) and poses low
toxicity (Pradhan et al., 2012). The safety of many of the herbal drugs
used as contraceptives is only relative, but the population feels more
assured because of their long and widespread usage and their famil-
iarity with these plants (Ogbuewe et al., 2011). Where poisoning from
medicinal plants has been reported, it usually has been due to mis-
identification of the plants in the form in which they are sold or due to
incorrect preparation and administration by inadequately trained per-
sonnel (Nasri and Shirzad, 2013a, 2013b). Anecdotal data emphasize
the safety of medicinal plants used as contraceptives. Herbal contra-
ceptives may offer alternate ways for women who lack access to modern
contraception such as postcoital contraceptives. Herbal contraceptives
may also be of assistance to women who experience health problems
due to side effects associated with modern contraception (Anand et al.,
2015).

The capacity for vertebrates to reproduce is dependent on a func-
tional hypothalamic—pituitary—gonadal (HPG) axis (Maffucci and Gore,
2009). The HPG axis is a hormone system whereby the hypothalamus
secretes gonadotropin-releasing hormone (GnRH), which is transported
through the blood to the pituitary gland. In this gland, the GnRH in-
duces the production and secretion of luteinizing hormone (LH) and
follicle-stimulating hormone (FSH), which are, in turn, transported by
the blood to the ovaries and testes (Kong et al., 2014). A schematic
representation of male and female HPG axes is shown in Figs. 1 and 2,
respectively.

The mechanisms of action of hormonal male contraception are
based on the suppression of the secretion and production of the gona-
dotropins, both LH and FSH, from the pituitary gland by exogenous sex
steroids (androgens with or without progestins) or GnRH analogs.

Gonadotropin suppression results in a marked decrease in in-
tratesticular testosterone and suppression of spermatogenesis (Wang
et al., 2016). Medicinal plant extracts exhibiting reduced levels of tes-
tosterone, LH, and FSH are thus potential agents in developing male
contraceptives (Abdillahi and Van Staden, 2012).

The site of action of antifertility agents in females consists of the
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Fig. 1. Schematic representation of the male hypothalamic—pituitary—gonadal
(HPG) axis. (Adopted from Kong et al., 2014).

Female HPG Axis

i

/"; Hypothalamus
®
/

Anterior
pituitary

* ®
oI® @ @
* — Ovaries

\ A

Fig. 2. Schematic representation of the female hypothalamic—pituitary—gonadal
(HPG) axis. (Adopted from Kong et al., 2014).
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hypothalamus, anterior pituitary, ovary, oviduct, uterus, and vagina.
The hypothalamus controls the action of the uterus through FSH and LH
(Pradhan et al., 2012). LH and FSH travel through the bloodstream and
act on receptors in ovaries, thereby stimulating gametogenesis and the
secretion of estrogen and progesterone (MacManes et al., 2017). Es-
trogen and progesterone prevent the secretion of FSH and LH from the
anterior pituitary, and this indirectly affects the maturation of Graafian
follicles and the release of the egg through a negative feedback effect.
Plants with an estrogenic property can directly influence pituitary ac-
tion by peripheral modulation of LH and FSH, which decreases the
secretion of these hormones. The decrease in LH and FSH could explain
ovulation and estrous cycle blockage by some plant extracts (Pradhan
et al., 2012).

Medicinal plants used for contraception that show contraceptive
activity by influencing reproductive hormones without any signs of
toxicity such as mortality and morbidity are potential sources for the



Journal of Ethnopharmacology 235 (2019) 19-27

(28pd 1x2u UO panunuU0)

(1) eqeury ‘uasaIg
(0661) 030qeN A[[eI0 USR] ST UOTD0I3(J s1004 Ppa3sI 10N do “T‘MN ‘(A) nsadi 991 19[0IA seadeedA[od pIDNIUNpadiSuo] DIDPLINIAS
(0007) oL *95IN02I21UT 910J2q A[Ioys (A) o[oIMsnT prodirewt TIPYL X dzjuny
pue JAM uep  uaye) st jueld s[oym 9y} Jo uorsnjur uy Juerd sjoym Ppa3sI] 10N T ‘MN ‘(Z) emyemyny UBDIXIIAl JIem( seyisodwon (‘weT) pypuurd pLYNYYIS
‘uaUIOM ‘yasiog
(6961) ZALIRI Aq uaye) A[[eIo Ss}oenXd snoanby paymadsun UIIDUOD ISBIT ON punoj 10N  10M)[ES ‘I9MO[JIneD JeadRYIUBIRUIY SIULIOfIIDINIL2GM D]OSIDS
(0002) @PHD Aep (N npENYIST “(A) ysniq
pue YAM UBA B 92UO A[[BIO USYE) ST UOISnjul 1001 s1004 UIU0d 3BT T ‘MN ‘dD N ‘NZM ‘OquIapeyAOIN ‘(Z) sueapn -deog ‘emiau-deog QeadeInIN SWI[OS DIXTW DIZ]0ZNod
(8102) ()
NAM ueA pue AS[NH payradsun pagadsun Pa3IsI] JION payadsun souoqipeyeir] () peeiprodod] paamiouwy| seadeedA[od 1 20Jn214D Wnuo3joq
‘Kep
® S9WIT) 921} Uaye) s 1 Jo dnd e jrey
(¥102)  pue pajioq d1e DUDILYD YIS JO Ieq (A) eyAdANI “(Z) Tpoduogum
aueqn8N pue 19p\ 9p 9y} pue pIvIYID.LG DYdAIDIY JO 1001 Y], yeg UIIDUOD ISedT ‘NZI ‘emunpwn ‘(y) wooqsiop 901 a8esneg seaderuoudlg  ‘yluag (‘WeT) pupiLYD DS
,(T10T) uspels
ueA pue Iye[[Ipqy paygadsun pagadsun Pa1sI] JION OM ‘D QAT[O dUN 9B20BI[O ‘boer amuadspxa pa)0
(X) ewmnbup
,(2102) uspels ‘MN ‘dD TN ‘(S) 1reoOYION
ueA pue Iye[[Ipqy paymadsun payoadsun uIdUod IsedT  ‘NZM ‘Sd Od OM ‘(1) aremypon QAT[O PIIM E1=Eh1:E] (6 1 pando.ma 3]0
(€102) *A[rero uaye) (A) epemIN ‘ueaq-oreyng ‘ueaq
‘Te 19 sueseMUBA SI 9IMIXIW 3] pue ‘pa[loq 31k 5100y s100y4 UIIDUOD ISed] ‘W “T ‘dd ‘(A) epe[neyA 2114 ‘ueaq SIY-[[PH sesourunda I9yed D2IDLIOD DUNINA
spaas
(S102) ‘saABd] 1M 3p
Jord pue wakozq payradsun “Yregq Pa1sIT 10N ‘MN ‘N ‘dD ‘NZ) (Z) eursnin ‘oqoqn 9911 pes AYM Qesourwnga (‘wreT) pppyda’0ona] DUGDINIT
A[[eI0 UdYe) pue S70.L20UNYL
SNUIDYI04291(J JO SWa)s AJea] ysnq I91Souayl ooy (J1)
Pa3110q M PaXIW SI DUDU SHSOIPaY JO swals AJea] UIIDUOD ISBd] ON ‘D (*IJV) $0QI9)SOUdYI ‘S0QI)SOUI ysnq sorad0urgy seyisodwon $130.4220UIYL STUUDYI0LI1]
(4661) POOY  I19qn) payeq pue payood JO UOTII0IP YV 1aqny, UISDUOD ISedT ‘NZA ‘OM (V) 1e3ed 1on1g QoyIeY IaNIg 9B30B)IqININD ‘u8op pupU SPSOIpaY
A®ep © soWIT) 921Y) 10 OM] YUNIp () e3unpyniHn Lk ‘qoy "H ('A™00H)
(0661) 030qe] ST 1001 PI[Ioq 10 PIYeLOS JO UOISNJUI Uy s1004 UIIDUOD ISedT I T ‘NZA ‘(A) ezpninnjA  uosiod ‘es)-1a11q anjg seyisodwon wmpupLIAW WmuayIupuwAn
(S) ouo3uoxoN ua)sodueur
‘(1) 1quruy (Z) 1quiydun UBdLYY ‘BlUDIe] uosispuy
(0661) 030qeiN payradsun sj00y4 WIDDUOD ISLIT N TN ‘naofpueqolduin ‘(A) rqdrydniy S,9U0ISSUIATT QeddRISN[D) *1, 10u03s3U1A7) DIUIDIDD
o1hoy
(£002) nnqef, *9SIN0DISIUT [BNXAS 910Jo( Udleq s1004 Pa3sI] 10N NZ ‘N ‘d “T (S) sumeerynN ysnqg-£119q MMYM SeadeIUR[[AYd  ("PI[IMX°XqOY) DSO.1A DaS3an]]
(Z) oppqumuewry uud d L
‘NZI ‘(A) opquIouny ("puos) wmupjUOWSPIDUL
(0661) 03oqeN paymadsun payroadsun WISDUOD ISLIT “T ‘N ‘MN ‘dD (1) emsieypoN umpdyrur [eeasuer, apaoDI0dns wmAydo.a)Sug
(8002) Zumgps 13 puemq
SNAM UBA pUB UIM payadsun payadsun UIdDUOD ISBIT 0F ‘NZ) ‘N “T (X) o1028ug ure£ plIp UedLyY 9B20B2I0DSOIQ I (Ypuny|) eueadaip eaIodsoIq
(L66T) “(Z) 1ua[nyuIdse| ‘A113q
SIMAIg pue a1quIe) paymadsun s100y4 UIIDUOD ISedT W “TNZM -NAO[T ‘ewreAuWII[a-NAO[] ‘BMYepIS] -190neg ‘1adedpues seadeurdelog *qX0Yy DII0UOW DIPI0D
(6002)
‘Te 19 ISpuR[ydsINeg ‘uaye) st juerd sjoym a jo uoisnjuy Juerd sjoym Pa3sI] 10N ‘DM (V) YIpauuey] ansiy AJoH seyisodwon 1 (") DI2IPaUIq DaMDIUI)
(X) suempadur ‘90Te sse1d
(e6002) ueke[oyy "MN ‘1z ‘(S) ofjow-es-dreyas  Juerd A[9f winq ‘rey
pue nqnyex ‘paygadsun wasg PaISI[ 10N “T ‘I ‘Sd ‘NZ) ‘Dd ‘() nonyqy ‘(L) Ipew e[ owny S1BD ‘I9MO[J 9YRUS  9BIIBIOYLIOYIUBY Buaxds ('3'1) pyofuw] auiging
(9661) x 9078 pay
‘Te 39 sduryoiny ‘uawiom Aq A[[ero uaye) st des jea S9ARYT PaISIIION DM ‘NZ ‘Sd DH BRI (Z) BqeTYNI ‘(L) efeSyoT  ‘oofe def, ‘oo[e 1on1g  oesdesoyuoypuey  (paymadsun sarads) dds aopy
(Z) edIYeqePAn
(296 1) Mltmpuerg "Dd ‘dD ‘(1) «ePUNPOLIO[ESON,, puE saysniq pue
-19A31g pue 1epm “UNIp ST UOTII03P 1001 s100y4 Pa3sI] 10N ‘NZM ‘MN ‘N “T . AposIeuodyeAl, {(Z) ninpuadur)  Suo001q paAes[-11esHq seaderqioydnyg ssnexy pyap.Lq bydApIy
pa1e3nsaaug snjels uonnqruisip
S9OUISJIY uonensmwpy/uoneredaid /pasn yed UONBAIISUOD [euIAoId, (S)oweu Je[ndeUISA, sowreu uowwon Amureg sa10adg

21

M.A. Moroole et al.

*(/8107stpuedatyy mmm//:d13r) ISTT Jue[d YL SuIsn AJ[edIUIoUOXe) Pajepl[eA a1om sarads pue Afiureq ‘edLyy yInos ur uondadenuod 10j pasn syue[d [eUIDIPIN
1 9lqeL


http://www.theplantlist.org/

M.A. Moroole et al.

Table 1 (continued)

References

Preparation/Administration

Part used/

Conservation

status

Provincial

“Vernacular name(s)

Common names

Family

Species

Investigated

distribution

Philander (2011)

Unspecified

Rhizome

Least concern

NC, WC.

Tsila tsila (S)

Olifant foot

Xanthorrhoeaceae

Trachyandra muricata (L.f.)

Kunth
Typha capensis (Rohrb.) N.E.Br.

Mabogo (1990)

Least concern Roots Unspecified

EG, FS, GP, KZN, L,
M, NW, NC, WC.

KZN, FS, EC.

Ibhuma (Z), Motsitla (S)

Bulrush

Typhaceae

Devi (1996)

Unspecified

Leaves, bark,

roots

Least concern

Solanaceae Winter cherry Bofepha (S),

Withania somnifera (L.) Dunal

ubuvuma (X),

ubuvimbha (Z)

Afrikaans).

Venda, Z = Zulu, A

Xhoza, V

Tswana, X =

2 Vernacular names (S = Sotho, T

Y Provinces: EC (Eastern Cape, FS (Free State), GP (Gauteng), KZN (KwaZulu-Natal), L (Limpopo), (M) Mpumalanga, (NC) Northern Cape, NW (North West), WC (Western Cape).

¢ Secondary source referenced; primary source could not be found on /http://www.uwc.ac.za.
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discovery and development of safe male and female hormonal contra-
ceptives. In vivo, in vitro, and toxicity studies are included in the review
in the hope of identifying such plants. The study aims to review med-
icinal plants used for contraception in South Africa as potential source
for the discovery and development of safe male and female hormonal
contraceptives.

2. Materials and methods

The review began by conducting a literature search on medicinal
plants traditionally used for contraception in South Africa (Table 1) by
referencing ethnobotanical textbooks and scientific databases such as
Google Scholar; Science Direct; Scopus; EBSCO; North-West University
Institutional Repository; National ETD Portal-South African theses and
dissertations. Other web records from South African National Biodi-
versity Institute (SANBI), Plant Resources of tropical Africa (PROTA),
thesis, dissertations, and government documents and policies.

The following search terms were used: contraception, contra-
ceptives, prevention of pregnancy, traditional medicines, indigenous
contraception, medicinal plants, and herbal contraceptives. The iden-
tified medicinal plants included both indigenous and exotic species
reported to be used for contraception in South Africa. The search cri-
teria for medicinal plants used for contraception in South Africa in-
cluded plants that showed contraceptive activity when evaluated in vivo
or/and in vitro.

Medicinal plants given in Table 1 that were reported to show con-
traceptive activity when evaluated in vivo and/or in vitro locally were
grouped together in Table 2. Only published articles from research
conducted in South Africa were considered for in vivo and/or in vitro
studies (Table 2). Finally, information about the toxicity of each med-
icinal plant listed in Table 2 (plants that showed contraceptive activity)
recorded.

The Plant List (www.theplantlist.org) Version 1.1 (September 2013)
database was used to validate the scientific names of all species and
family identified. The South African National Biodiversity Institute
(SANBI) 2017 Red Data List version 2017.1 (http://redlist.sanbi.org/)
was used to evaluate the national status and criteria assessment of the
identified plants.

3. Results and discussion

In this review, a minimum of 25 medicinal plants were identified as
some of the plants used for contraception in South Africa (Table 1). This
review makes a distinction between contraception and antifertility,
family planning, birth control, and (early) abortion. Medicinal plants
referred to in literature as being used for family planning, antifertility,
birth control, or (early) abortion were excluded on the basis of the de-
finition of contraception made in this review. The number of medicinal
plants used for contraception in South Africa is therefore probably
higher than that identified in this review for two reasons: first, because
contraception as a concept is sometimes treated as a synonym to anti-
fertility, family planning, birth control, and early abortion, and second,
because contraception is embedded within and part of antifertility, fa-
mily planning, and birth control. Abortion is considered termination
and not prevention of pregnancy.

Exotic medicinal plants used specifically for contraception in South
Africa or that showed contraceptive activity when evaluated in vivo or
in vitro locally were included in the review. Exotic plants were included
in the review as an appreciation for the dynamic and evolutionary
nature of African traditional medicine (ATM), as well as to increase the
scope of potential plant candidates for the discovery and development
of safe male and female hormonal contraceptives in South Africa.

3.1. Ethnobotanical knowledge of contraception

National Contraception Clinical Guidelines (2012) recommend that
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traditional methods of preventing pregnancy include herbal mixtures,
although there has been very little research conducted to document
traditional methods used by the different cultural groups in South
Africa (Department of Health, Republic of South Africa, 2012). As re-
corded by Mothiba et al. (2012), the use of herbs to prevent pregnancy
was one of the methods used by the community of Capricorn district of
Limpopo province, South Africa. Ncube (2012) also reported the use of
herbs as contraceptives in Diepsloot, South Africa. Although the
Department of Health, Republic of South Africa (2012); Mothiba et al.
(2012) and Ncube (2012) reported the use of herbs as contraceptives,
the names of the herbs were not specified.

Table 1 illustrates that each of the nine provinces of South Africa is
home to at least one or more of the plants used for contraception. In
terms of distribution, KwaZulu-Natal had the highest number of plants
while Northern Cape was the least represented. Based on the Red List of
South African plants (South African National Biodiversity Institute
SANBI, 2016), there are no severe threats to most of the identified plant
species. Among the recorded plants, 9 have not been assessed and 11
are classified as least concern.

Plant parts of the plant used for contraception include root, leaf,
stem, tuber, rhizome, and whole plant (Table 1). The part of the plant
part mostly used was the root, while the seeds, tuber, and rhizome were
the least used. In South Africa, medicinal plants used for contraception
are often taken orally. Oral administration is not the only way medic-
inal plants are used for contraception in South Africa. For example,
women in Diepsloot, South Africa, reported that traditional healers
dipped a red string in a mixture of herbs and asked them to tie it around
the waist as a contraceptive (Ncube, 2012). Wood and Jewkes (2006)
also reported tying a rope containing traditional medicines around the
waist as a contraceptive in South Africa. As applicable in South Africa,
wearing of medicinal plants around the waist for contraception is well
practiced in other African countries such as Malawi (Maliwichi-
Nyirenda and Maliwichi, 2010), Nigeria (Jinadu et al., 1997), Uganda
(Ntozi and Kabera, 1991), Gambia (Bledsoe et al., 1994), and Mo-
zambique (Agadjanian, 1999).

Some of the medicinal plants used for contraception in South Africa
given in Table 1 are mixed with other medicinal plants and taken as
concoctions. For example, a decoction of cooked and baked tuber of
Kedrostis nana is mixed with boiled leafy stems of Dicerothamnus rhi-
nocerotis and taken as a contraceptive (Rood, 1994). Furthermore, the
root of Acalypha brachiata is mixed with the bark of Kigelia africana and
chopped. A handful of the chopped plant material consisting the root of
A. brachiata and the bark of K. africana is boiled with water just cov-
ering the plant material until water drops to the same level of the plant
material. The plant mixture is boiled until the water level drops to the
same level as the plant material, and cooled before straining. Half a cup
of the plant material is taken three times daily to induce lactation by a
new mother just after delivery (de Wet and Ngubane, 2014).

In Table 1, no medicinal plant was found to be used by men for
contraception in South Africa, including literature on the use of med-
icinal plants as contraceptives in general. The identified plants are ei-
ther taken by women or the gender was not specified. For example,
Hutchings et al. (1996) indicated that the sap from the leaves of various
Aloe species is widely used by Zulu women as an oral contraceptive.
Water extracts of Salsola tuberculatiformis are used by the San women as
an oral contraceptive (Swart et al., 2003). The discovery of plant-de-
rived male contraceptives that are both reliable and reversible will help
reduce the burden of unwanted pregnancies and risky abortions faced
by women (Handelsman, 2005).

In South Africa, herbs are mixed and taken orally for three months
before engaging in sexual intercourse so that a woman do not fall
pregnant (Mothiba et al., 2012). Traditionally, the Ndebele people of
South Africa commonly eat Flueggea virosa before intercourse as a
contraceptive (Tabuti, 2007). Therefore, the statement by Mothiba
et al. (2012) that medicinal plants in South Africa are taken “before
sexual intercourse” cannot be taken lightly. No plant was found to be
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used after coitus as an emergency contraceptive in South Africa.
However, Zimbabwean women drink the powdered roots of F. virosa
before sexual intercourse to prevent pregnancy (Maroyi, 2013). Pou-
zolzia mixta is taken orally by Zimbabwean women as an infusion or
decoction the morning after sexual intercourse to prevent pregnancy
and thus may possess postcoital antifertility activity (Sewani-Rusike,
2013).

Some of the identified plants listed in Table 1 as being used for
contraception are also used for conception. Among the VhaVenda, Se-
curidaca longipedunculata is prescribed to enhance sexual activity in
men (Van Wyk et al., 1997). The powdered root is used as an aphro-
disiac in the treatment of impotence in Venda (Arnold and Gulumian,
1984). Typha capensis is harvested to make decoctions to promote fer-
tility in women and libido in men (Watt and Breyer-Brandwijk, 1962;
Hutchings et al., 1996). Schkuhria pinnata is also used as an aphrodisiac
(Deutschlander et al., 2009).

No information pertaining to the traditional use of B. latifolia, T.
capensis, and Garcinia livingstonei as contraceptives was found. The
reason could be that focus or emphasis is placed on their aphrodisiac
properties. Hutchings et al. (1996) did not specify the Aloe species used
by the Zulu as an oral contraceptive. The contraceptive activity of Olea
europaea and Olea exasperate was reported on a university of Western
Cape website (http://www.uwc.ac.za.). No published article regarding
the contraceptive activity of Olea europaea and Olea exasperate could be
found.

The following plants were simply listed or mentioned as being used
for contraception, without any information pertaining to contraceptive
use: Dioscorea dregeana (Wink and Van Wyk, 2008); Englerophytum
magalismontanum (Mabogo, 1990); Leucaena leucocephala (Dzoyem and
Eloff, 2015); Withania somnifera (Devi, 1996); Trachyandra muricata
(Philander, 2011); Cordia monoica (Cambie and Brewis, 1997) and
Polygonum aviculare (Hulley and Van Wyk, 2018).

3.2. Medicinal plants that showed contraceptive activity when evaluated in
vivo/in vitro

This section is categorized as studies in males and females that
showed contraceptive activity when evaluated in vivo/in vitro in South
Africa. Table 2 shows medicinal plants that demonstrated contraceptive
activity when evaluated either in vivo or in vitro.

3.2.1. Studies in males

The root bark of S. longipedunculata severely affected human sperm
motility, sperm vitality, and sperm membrane integrity when evaluated
in vitro. At 2.5, 6.5, and 10 mg/ml body weight, ethanolic extract of the
root bark of S. longipedunculata exhibited a decrease in sperm motility.
Sperms were nonprogressive and/or moving in random directions.
Motility was greatly affected after 24 h of incubation at 2.5 mg/ml and
after 4 h at both 6.5 and 10 mg/ml doses. Sperm vitality and membrane
integrity were also inhibited (Rakuambo et al., 2006).

Yakubu and Afolayan (2009a) studied the effect of the water ex-
tracts of Bulbine natalensis stem on the sexual behavior of male rats.
Findings indicate that the water extract at 100 mg/kg body weight
significantly decreased mount, intromission, and ejaculatory fre-
quencies in male rats. Plant extracts at 100 mg/kg body weight de-
creased the serum testosterone and progesterone levels (Yakubu and
Afolayan, 2009a). The ability of B. latifolia to decrease the serum tes-
tosterone and progesterone shows contraceptive activity given that rats
with low or no sexual activity have lower progesterone and testosterone
levels than those displaying the highest sexual performance (Alvarenga
et al., 2010).

Henkel et al. (2012) investigated the effect of rhizome and leaf
extracts of T. capensis on sperm count, motility, and membrane in-
tegrity. Treatment of ejaculated human sperm with the water extract of
rhizome decreased the values of all sperm parameters measured. Even
though the extract showed significant antioxidative activity, a property
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Oral treatment with an extract dose of 300 mg/kg body weight of P.
mixta for 7 days before and for 10 days after confirmation of mating
exhibited postcoital contraceptive effects by inhibiting implantation in
female rats. No behavioral changes and no mortalities in all control and
treated mice at doses 2000 and 4000 mg/kg body weight extract doses
of P. mixta were observed during investigation of acute toxicity in mice
(Sewani-Rusike, 2013).

The median lethal dose (LD50) of S. tuberculatiformis ethanolic ex-
tract on rat was determined by administering the extract in-
traperitoneally in two phases: as 10, 100, and 1000 mg/kg and as 5, 20,
and 40 mg/kg. The crude ethanolic extract of S. longipedunculata pos-
sessed antinociceptive activity, but was a highly toxic extract in rats
after an intraperitoneal administration with an lethal dose (LDsp) of
14.14 mg/kg (Ngulde, 2013).

The aqueous root bark extract of S. longipedunculata was slightly
toxic to albino rats, and an lethal dose (LDsg) of 771 mg/kg was de-
termined when the extract was orally administered to rats in two
phases: as 10, 100, and 1000 mg/kg and as 250, 400, 600, 700, and
850 mg/kg. Pharmacologically, a median lethal dose (LDs) of 771 mg/
kg is an indication that the plant is slightly toxic to the experimental
model (albino rats) used (Auwal et al., 2012). However, the limit dose
of 5000 mg/kg S. longipedunculata did not cause any mortality or signs
of acute toxicity in any of the female mice tested in the short-term
(48 h) and long-term (14 days) observatory days (Etuk et al., 2006). No
acute toxicity study for T. capensis was found during the review.

4. Conclusions

The current review revealed that there is currently a lack of detailed
and comprehensive information about the use of medicinal plants as
contraceptives in South Africa. For example, data regarding the use of
plants as contraceptives in South Africa do not adequately address plant
gender specification, age restrictions, safety and efficacy, plant storage,
dosage, reasons for use, and, more importantly, mechanisms of action.
The reason could be that research on indigenous contraception in South
Africa lacks specialization, with most ethnographic studies focusing on
indigenous contraception in general.

Of the 25 medicinal plants identified, only five were found to have
contraceptive activity when evaluated in vivo/in vitro: B. latifolia had an
influence on male reproductive hormones; S. longipedunculata and T.
capensis influenced sperm parameters; and S. tuberculatiformis pro-
longed diestrus and P. mixta inhibited implantation. S. longipedunculata
and T. capensis, therefore, acted as spermicides, whereas B. latifolia, S.
tuberculatiformis, and P. mixta acted as contraceptives.

A literature gap exists on medicinal plants used in South Africa by
men for contraception and by women for postcoital contraception. In
this review, none of the plants were specified as being traditionally used
for male contraception. However, Table 2 details the use of three plants
for male contraception: B. latifolia, S. longipedunculata, and T. capensis.
B. latifolia is traditionally used for conception, whereas S. long-
ipedunculata and T. capensis are used for both contraception and con-
ception. B. latifolia and T. capensis showed contraceptive activity when,
in fact, the intention was to evaluate conception activity. B. latifolia and
T. capensis thus showed contrasting results.

Furthermore, no medicinal plants were specified to be used for
postcoital contraception in South Africa. However, Table 2 illustrates
the postcoital contraceptive activity of P. mixta when evaluated in vivo.
Therefore, although there is no evidence of medicinal plants being
traditionally used for male contraception or for female postcoital con-
traception in South Africa, experimental data show that medicinal
plants can act as male contraceptives and female postcoital contra-
ceptives.

In-depth ethnobotanical studies are needed in South Africa to in-
vestigate medicinal plants traditionally used by males for contraception
and by women for postcoital contraception. Documentation of the use
of medicinal plants as male contraceptives and as female postcoital
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contraceptives will assist in the preservation of indigenous knowledge
in the country and act as a reference guide for designing in vivo and in
vitro investigations on male and female contraception.

One methodological concern regarding in vivo and in vitro studies
observed is a constant evaluation of only one sex, i.e., either male or
female animals were evaluated but not both. An ideal experimental
design is one for which a plant (or concoction) is evaluated in vitro and
in vivo, precoitally for male animals and both pre and postcoitally for
female animals. The interchangeable use of the terminologies anti-
fertility, family planning, birth control, and contraception creates
conceptual challenges and concerns. Scientific identification and iso-
lation of active principles need to be paid attention.

Medicinal plants such as B. latifolia show contraceptive activity in
male rats by decreasing the serum testosterone and progesterone levels
and P. mixta that inhibit implantation in female rats without showing
any signs of toxicity are potential sources for the discovery and devel-
opment of safe male hormonal contraceptives and female postcoital
hormonal contraceptives. These plants can thus play a reproductive role
in addressing teenage pregnancy in South Africa, as well as offering
alternative contraception options for couples with health and accessi-
bility challenges associated with modern contraceptives.

However, some of the plants are reported to cause abortion and
death in animals or are known to be poisonous to humans. Teenagers
and couples wishing to prevent pregnancy through the use of medicinal
plants must therefore ensure that the traditional healer consulted is an
expert on the use of herbal contraceptives. In addition, traditional
healers need to be included when drafting government policies, in-
itiating research projects, revising the curriculum, and developing other
social or health interventions on family planning, birth control, and
contraception in South Africa. In vivo, in vitro, and toxicity studies are
needed to ensure that interventions in reproductive health using herbal
medicines is safe.
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