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ABSTRACT: Mucuna urens L, commonly called ox-eye beans, a well known @il consumed climbing herb in the Southern
and South-Eastern States of Nigeria was testeitisfapntraceptive effects in male albino rats. &lge-long claim by the locales
that consume this herb, that it reduces fertilityHe male, led to this investigation. A totakeEnty-four rats, twelve males and
twelve females were used for this study. Male albiats (Wister strain) were divided into four greugz: group |, group I,
group Il and group IV and treated with four - O fiag (control), 70mg/kg, 140mg/kg and 210mg/kg -ffedent dosages of
ethanol extract of the aerial partsMf urens respectively for 14 consecutive dayster the treatment period, female rats were
mated to the treated males at a ratio of 1:1. Eear{14) days after mating the treated male ramtieated females, the female
rats were sacrificed for the Induced dominant Liekhatation Assay (IDLMA). Results showed a signéfitt difference (P<0.05)
in the dominant lethal effect between the treatgd and the control. Mean life implants were 8.63%07.00+1.00, 4.33+3.70
and 0.00£0.00 for treatment groups |, Il, Il and while the mean dead implants were 0.00+0.00, £0(&¥, 4.00+2.64 and
7.67+0.57 respectively. The induced dominant leihdices calculated, were 0.0, 0.18, 0.50 and fo®@roups |, I, lll and 1V,
respectively. Photographs of tberpora leutea, were obtained using a digital camera (DCR-HC48BDAK). The results have
shown that the consumption of the ethanol seedaestrof Mucuna urens L could induce dominant lethal mutations in
spermatocytes and early spermatids in the maleyisgothe mutagenic effect of the seeds of the pMnturens and its
contraceptive effects on the male reproductiveesgst
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Introduction

Mucuna urens (L), is commonly found in many home gardens in the Seastern parts of Nigeria where it is
highly consumed as a soup thickener. It is a cligliierb that belongs to the sub-family Papilionaaag family,
Fabaceae. The fruits are usually legume pods, sutierior ovary containing mostly, three to fourdseéVNhen
fruits are mature, they split through dorsal sugufiehe seeds are black when dry with hard seed ewat the seeds
are usually without endorsperm. A seeming consergisis among the food scientists familiar witlucuna, as
well as with the recent developersMfticuna recipes, that the intoxication associated withregitlucuna seed is,
attributed to the high L-Dopa content of the rawdse
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It is,known across several South Eastern states as “llbaldaknown as “Yerepe” in the Yoruba speaking part
of Nigeria. Oxe-eye beans is usually sold in teal markets during its harvest season, which thénmonth of
January. In our locality, Oxe-eye beans is prepare@rious ways. It is used in stew (soup) prefiana, where it is
briefly dry-roasted (5-10 minutes) in a pot on finatil the seed becomes spotty brown. The roastedssare then
pounded, sieved (to separate the seed coats) ded &l a soup consisting of greens, vegetableandilsometimes
meat. The soup is then cooked for at least 30 miut is estimated that a cup containing abousedfils can feed
approximately 10 people. It is consumed in the savag as the seed of egusi (melon), an extremelylpop
ingredient in Nigerian cooking. Sometimes, the @ye-beans seedand egusi are mixed to prepare the soup (Elitta
and Carsky, 2003). Horse eye bean and devil bearmlacommon English hames fdtucuna urens. One of its
Sanskrit namesatmagupta, (“having hidden properties”), seemingly denotesimportance as a medicinal plant
while another,kapikachchhu (“monkey’s itch”), refers to the unpleasant chagastic of its many accessions
(Armstrong, 1998).

Mucuna has repeatedly impressed farmers and researahets dts high biomass production, weed suppression
and consequent beneficial impacts on main croplyielActive components Oxe-eye beans include pelypls or
tannins, which can bind with proteins, lowering efigibility (Siddhuraju and Becker, 2003). Mucuna however,
most of the tannins are seemingly located in thesl s®at, which is typically discarded in food pregian, rather
than in the endosperm (Ravindran and Ravindran8;1R®ry-Josephine and Janardhanan, 1992). Phyii; ac
component of all plant seeds, can reduce bioavkilabf certain minerals and reduces the digeétipdf proteins.
Several researchers have quantified phytic aciel$emMucuna seeds (Ravindran and Ravindran, 1988; Siddhuraju
and Becker, 2003; Lauremhal., 1994).

Cyanogenic glycosides liberate hydrogen aena well-documented toxin upon hydrolysis builydow to
zero levels of hydrogen cyanide have been fouriduouna (Ravindran and Ravindran, 1988; Laurehal., 1994;
Siddhuraju and Becker, 2003). Trypsin inhibitorivdty and L-amylase inhibitor activities have beéetected in
Mucuna (Del Carmenet al., 1999; Siddhuraju and Becker, 2003)Jucuna had thethird highest level of
oligosaccharides of seven legumes evaluated irPtiippines (Farnsworth, 1994). Contraception is tlse of
hormones, devices or surgery to prevent conceptidost of the existing contraceptives today argeted at the
women folk. Apart from condoms, withdrawal methodi asasectomy, effective male contraceptives alieustter
investigation (Wikipaedia, 2009). Mutagenesis cobkl harnessed as a tool for developing a safe eadily
reversible male contraceptive, thus, the investigabf the mutagenic effects of the hekliycuna urens (L) on the
sperm cells of male albino rats in order to essibiis contraceptive effects.

Among the various procedures proposed forinsgEssessing the mutagenic potential of drugsdtmainant-
lethal assay stands currently as one of the fets fes measuring mutagenic effects on germ celisy/@al., 2008).
Several dominant lethal indices can be employedwvexamining dominant lethals in mammals; theseauelpre-
implantation losses estimated basedamora |utea counts, dead implants per female, dead implatasfroplants,
females with one or more post-implantation lossms] females with two or more post-implantation ésss
(Chellmanet al., 1986). In this study, the pre-implantation losseamber of life and dead implants per female and
Induced dominant lethal mutation indices will beessed.

The objective of this research study was tegtigate the age-long belief by the locals (inaarevhere it is
consumed) that, Ox-eye beans affects fertility anm

Materials and M ethods

Twenty-four (24) albino rats (12 males andd®ales) were used as mammalian models for thidy/sThe rats,
weighing between 100g and 150g were housed in grofighree each in rubber cages and kept undemapti
laboratory conditions (ambient temperature of 2&t3®lative humidity, 50-55%, 12:12 dark: light g)cand given
food (commercial poultry growers mash from the Fegds LTD., Calabar) and watet libitum.

Preparation of ethanol plant extract:
The plant extract was prepared following dtad procedures. The dry seeds of Oxe-eye beapslfiwere
bought from a local market (Watt market) in CalaBauth Local Government Area of Cross River Staié a

identified by the Curator in the Department of Bgital Sciences, Cross River University of TechggldCalabar.
The seeds were washed under a flowing tap, chojpedgieces with a clean knife, air-dried for 3 dand then
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pulverized using a blender (Laprivia 3000 Model,ir@). The powdered sample (fig. 2) was then extddh a
Soxhlet apparatus using Ethanol as the extracthgst. 100g of the powdered sample was wrappdittén paper
(Whatmann’s No. 40) and placed in a thimble in ttein chamber of the Soxhlet apparatus. The soetxeactor
was placed on a flask containing 400ml 80% ethandlthen equipped with a condenser. The ethanohea®d to
reflux and the vapor travelled up a distillatiomato the chamber housing the thimble containing ©xg/e beans
powder. As the Soxhlet chamber filled up, the soiva@utomatically emptied into the distillation fkathrough a
siphon. This cycle was allowed to repeat for 72haair80°C. The ethanol extract was evaporated wsingt air
oven (STUARC scientific, England) for 24hrs at 50@he gramme (1g) of the paste extract was alswldisd in
10ml Corn oil (vehicle) to make up 100mg/ml concatibn which was the stock solution. This was kept
refrigerated at 4°C for later use (Siddhuraju, &etker, 2003).

Fig. 1: Intact dryseeds oM. urens Fig. 2: PulverizedM. urens seeds

Administration of extract

After an acclimatization period of two weeksiministration of the Oxe - eye beans extractsmented and
continued every day for 14 days. Three concentiat{doses) of the plant extract were fed to theematk while the
female rats were left untreated. These doses varg/kg BW (gp.l), 140mg/kg BW (gp.Il) and 210mg/RuV(gp.
[lI). The control animals (gp.l) were not fed anxtract (Omg/kg BW). The doses were computed basethe
initial body weights of the experimental animalfieTexperimental animals received the extract bafaie normal
chow every day. Administration was done by feediiity oral gavage tube.

Mating

At the end of the extract administratiore thale rats were mated with untreated virgin fes&de three days at
aratio of 1: 1 to examine the Dominant lethal paeters.
Mating was confirmed by examination of the vagipkig. The rats were then separated again and thalderats
observed closely for 14 days at the end of whidfiodethey were sacrificed by cervical dislocatemd thereafter,
dissected. The uterine contents were examined dereb the number of implants and life and dead gosbin the
corpora leutea for determining pre-implantation losses. Pictuvesre obtained using a digital camera (DCR-
HCA48E). Evaluation of Dominant lethal mutation veaslyzed using the formula (Odeigah, 1997):

1 - mean life implant in each trt.oGp
mean life implant in ¢

Statistical analysis

Results were reported in accordance with @R P798-024 Rodent Dominant Lethal Mutation Assay
guidelines (1978). The Completely Randomized De§@RD), with a one-way ANOVA, was used for the gsa
of all data collected. Dunnett t-test was useddamgare the means. Means were significantly diffeegrP<0.05
level. All evaluations were done with the aid of fRASW (18) statistical package.

305



NISEB Journal Volume 11, No. 4 (2011)

Results

The results of the Induced Dominant Lethakdfion Assay of male rats fed with ethanol extfcteeds of Ox-
eye beansM. urens) for 14 days are presented in Table 1. Photos etdhpora lutea, Figure 3(plates A-D) of
untreated female rats mated with treated malesigigestation, have also been presented. The idddoeminant
lethal indices observed were 0.0, 0.18, 0.50 a@d for groups |, II, lll and IV respectively. Medife implants in
theM. urens treatment group were 8.60.57, 7.00 + 1.00, 4.33 + 3.70 and 0.00+0.00 featment groups |, II, 1lI
and IV respectively while the mean dead implantsev@e00+0.00Q 2.00 + 0.57, 4.00 = 2.64 and 7.67 + 0for
treatment groups |, II, lll and IV respectively @ila 1). The Dunnett t-test showed a significantedénce (P<0.05)
in the dominant lethal effect &fl. urens between the control and the treated rats. Pearsomielation also gave a
significant (P<0.01) correlation between the lifel@ead implants.

C D

Fig. 3  Uterine horn of untreated female rats

L egend:

A — Uterine horn of female rat mated with contralenrat showing healthy implantations (arrowed)

B — Uterine horn of female rat mated with male feat 70mg/kg of Ox-eye beans extract showing de#atkb
arrow) and life (white arrow) implants.

C — Uterine horn of female rat mated with malefeat 140mg/kg of Ox-eye beans extract showing déatk
arrow) implants

D — Uterine horn of female rat mated with malefeat 210mg/kg of Ox—eye beans extract showing feaddblack
arrow) implants and no implantations(white arrow).
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Table 1

Induced dominant lethal mutation (IDLM) in rats fed ethanol extracts of M. urens

Treatment Daily treatment (mg/kg BW) Number of females Number of males Induced dominant lethal index
0 3 3 0.00

Oxe — eye beans

0.18

52}
(98]

( M. urens) 70
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Table 2: Average live and dead embryos in uterora of female rats

Treatment Treatment Average Live Embryo Average Dead Embryo
Dosage
(mg/kg bw)
Oxe-eye beans 0 8.67+0.57 0.00+0.00
(M. urens)
70 7.00 =1.03 2.00 £ 0.57
140 433 +£3.70 4.00 +2.64
210 0.00 £ 0.00 7.67 £0.57
Discussion

Amongst the various procedures proposed derin assessing the mutagenic potential of dringsdbminant-
lethal (D-L) assay stands currently as one of #ve tiests for measuring mutagenic effects on geilta geachance
and Reimann, 2003). In general, the animal treisteften a male because chemicals acting systemimalfemales
may interfere with hormonal status, possibly irgdrfg with the development of normal fetuses, @ ¢hemical
may act directly on the maturing oocyte, causingtideother than by a dominant lethal mutation (Madkwed
Newell, 1973). Dominant lethal mutations are al$mracterized by the presence of chromosome bridges
fragments between dividing nuclei in the embryam(@a and Smith, 1997). Thus, it can be concludet st
dominant lethality probably result from multipleromosomal breaks in the germ cells (WHO, 1992).

The results from this study, showed a dogeeddent dominant lethal effect caused by ethantvhetxof Ox—
eye beansM. urens L) administered to the rats (Table 1). The letlatif the mutation increased with increased
dosage of the extract. Partington and Jackson §18&& similar results when they treated male rath alkane
sulphoric esters. The induced dominant lethal nariat were highly significant (P<0.05). This aloise an
indication that the test substance, the ox-eye dextract had mutagenic effects in the experimeatdnals
(Maxwell and Newell, 1973). The mutations obsenasd pre-implantation losses and dead implants cbeld
attributed to damages in the sperm cells leadingfésior sperm quality as reported by Lister andldan (1997).

It is believed that the spermatids and sptrayées were arrested by components in the adraieidtOxe- eye
bean seed extracts causing an inability of the geglis to carry out their normal function of feddtion. The
decrease in average live embryo with increase sage administered (Table 2), also shows the dosendent
dominant lethal effect dfl. urens in the rats. This indicates that the extracts &fieicted germinal tissues of the
test species in accordance with reports of Ehdtreg, (1978) and the CFR Rodent Dominant Lethal MuteAssay
guidelines, (2002). Results of mating between mmats treated with high doses ®f. urens and the untreated
females is an indication of the dysfunction of ganetes of treated males caused by the inducechdatriethals.
According to Senod (1998) and Ratyal. (2008), this results could suggests that undertése conditions, the
ethanol extract of the seeds of Oxe — eye bellnsifens L) were genotoxic in the germplasm of the treatsd.r
This genotoxicity is also implicated as the causkethality in fertilized eggs or developing embr{@®harpe, 1993).
The sperm cells of the treated males must have bf#ented at some point in their formation resugjtin the
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observed pre-implantation losses in the uterinen tudrfemale rats mated with male rats treated \thh higher
doses of the extract (Figure 3).

The mean live embryo observed in tepora lutea also attests to the germinal lethality induced thy
administered extracts as there was a dose-relaecgtase in number of life implants(Table 2). Thiseas with
findings of Chellmaret al, (1986) and Ragt al, (2008). Since theorpora lutea is critical in hormone production at
the early stages of conception, its reduction imber will also reduce hormone production and mhgrefore be
implicated in the inability of the conceptus toystdive (WHO, 1992). At the highest dose (210 mdgady), mostly
dead implants were observed (Figure 3). This atsangly indicates pre-implantation losses due te @x-eye
beans extract administered to the male. Thusnitbeasurmised that at high doses, the ethanolaxfeOxe - eye
beans Mucuna urens L) inhibited implantation, hence conception, in urtieefemale albino rats.

Conclusion

This preliminary investigation allows the gegtion that the administered oxe — eye beansob)tead altering
effects on the germ cells in male rats. Thererisngt indication that the process of spermatogeriedise treated
male albino rats was disrupted in a dose-relatetheraby the administered ethanol extract. Revdityilstudies are
underway and it is believed, the results from theiseies will go a long way to establish our owmyvealatable
“Ibaba” as the first safe, available and affordainlele contraceptive of our time. Studies on effectiosages are
recommended for documentation and also, it is reeended that the antifertility components presethéethanol
extract be isolated and characterized using inkddpboratory techniques like High Performance Ldqui
chromatography (HPLC) for the purpose of furthrevivo tests in higher laboratory animals and also flasequent
human trials.
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