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Fertility Enhancing Potentials of Alchornea cordifolia on Albino Rats
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Abstract: This research investigated the effect of leaf extracts of Alchornea cordifolia on fertility hormones
in albino rats. The dried leaf extracts were prepared with deionised water and ethylacetate. Chemical analyses
of the extracts were performed using standard methods. The effects of the extracts on male and female
reproductive organs were investigated in 90 rats placed in groups (1 – 9). Group 1 acted as normal control while
groups 2 and 3 acted as positive controls for male and female groups respectively. Groups 4, 5 and 6 (females),
received 200, 400 and 800 mg/kg body weight of aqueous and ethylacetate extracts while groups 7, 8 and 9
(males) received 200, 400 and 800  mg/kg  of  aqueous  and  ethylacetate  extracts.  In  the  hormonal  studies,
the testosterone, FSH, LH and progesterone in the treated group (800 mg/kg) were significantly higher (P<0.05).
From the results of this study, it can be concluded that aqueous and ethylacetate extracts of A. cordifolia have
potential to improve infertility associated with low spermatogenesis through its chemical contents.

Key words: Alchornea cordifolia  Fertility  Follicle stimulating hormone  Luteinizing hormone
Progesterone and Testosterone

INTRODUCTION glands. It is the principal male sex hormone and an

Medicinal plants are plants that have been used in part in the growth and maturation of male testicles and
human   disease   treatment  for  ages  because  they male prostate reproductive tissues as well as enhancing
contain  compounds  that  possess  therapeutic  values. secondary sex characters which includes increase muscle
The increased material worth of medical treatment and activity, increased bone mass and the growing of hairs on
their strong physiological or chemical effects, contribute the body. In addition, testosterone prevents osteoporosis
to the reason why individuals make use of herbal therapy and is   important   for   overall  good  health  in  males.
[1]. The increasing demand of plant extracts to be used in On average, in adult males, levels of testosterone are
the cosmetic, food and pharmaceutical industries about 7–8 times as great as in adult females, but, as the
suggests that systematic studies of medicinal plants are metabolic consumption of testosterone in males is greater,
very   important   in   order  to  find  active  compounds the daily production is about 20 times greater in men.
and their use as a medicine for curing various diseases [2]. Females are also more sensitive to the hormone.
In developing countries, it has being observed that Testosterone is observed in most vertebrates. Fish make
making use of herbal remedies is a common practice to a slightly  different  form  called  11-ketotestosterone.
maintain good health [1]. In addition, the use of traditional These ubiquitous steroids suggest that sex hormones
medicine in the developed societies have been recognized have an ancient evolutionary history [3].
as the basics for the chemical analysis and development Follicle-stimulating hormone (FSH) is one of the
of different forms of drugs even those used for hormones produced and circulated in the  anterior
chemotherapy from medicinal plants that are traditionally pituitary gland by the gonadotrophs and is found in
used as herbal remedies [2]. Testosterone is a steroid humans and other animals. It is  needed  to  develop,
hormone from the androgen group and is found in grow, for pubertal maturation  and  reproduction
humans and other vertebrates. In humans and other processes  in  the  body.  Both follicle stimulating
mammals, testosterone is secreted primarily by the hormone and luteinizing hormone (LH) work together
testicles of males and, to a lesser extent, the ovaries of reproductively to show an obvious effect higher than the
females. Small amounts are also secreted by the adrenal effect of each of them put together.

anabolic steroid [3]. This androgenic hormone play a vital
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FSH modulates the enhanced growth, development, Animals Used: Albino rats used in this study were Wistar
maturation during puberty and reproduction processes in strain with average weight of 120-160 g obtained from the
the body of human beings. Follicle stimulating  hormone Animal House of the Faculty of Biological Sciences,
acts as a stimulant for both females and males in the University of Nigeria, Nsukka (UNN) and acclimatized for
growth and development of  the  spermatozoon  and seven days in the Animal House of the Department of
ovum. In   males,   FSH  induces  Sertoli   cells   to   secrete Biochemistry, Ebonyi State University, Abakaliki. 
androgen-binding proteins (ABPs), regulated by inhibin's
negative feedback mechanism on the anterior pituitary [3]. Methods
In females, FSH initiates follicular growth, specifically Extraction of Leaves of Alchornea cordifolia: The fresh
affecting granulosa cells. With the concomitant rise in
inhibin B, FSH levels then decline in the late follicular
phase. This seems to be critical in selecting only the most
advanced follicle to proceed to ovulation. This is
important in choosing the most suitable follicle that is
matured to travel onwards in  time  for  ovulation.
Towards the end of the second half of the  menstrual
cycle after ovulation, when the corpus luteum secretes
progesterone which prepares the endometrium for
implantation of an embryo, a little increase in follicle
stimulating hormone level is needed to start the next
ovulatory cycle [3].

Luteinizing  hormone   is   another  gonadotrophic
cell hormone    synthesized   in   the  anterior  pituitary
gland. A significant increase in luteinizing hormone in
females activates the process of ovulation and maturation
of the yellow endocrine tissue that forms in a ruptured
graafian follicle following the release of an ovum; it
degenerates after   a   few  days  unless   pregnancy   has
 begun (corpus luteum). Interstitial cell-stimulating
hormone is another name for luteinizing hormone in males
because it acts as a stimulant for Leydig cell to produce
testosterone [4].

Progesterone is another gonadotrophic hormone
which exerts a non genomic signalling effect on male
spermatozoa as they pass via the fallopian prior to the
physical union of the sperm  and  ova  occurs.  However,
an individualized description of a particular mechanism in
which sperm respond to progesterone is still unknown but
biological reactions like intracellular calcium transients
that maintain changes and slow down calcium oscillations
could be a possibly link to the regulation of sperm motility
[5].

MATERIALS AND METHODS

Collection of Plant Materials: Alchornea cordifolia
leaves were collected from Ndiagu Ogba in Ohaukwu
Local Government Area of Ebonyi State. The leave was
identified and authenticated by a plant Taxonomist at
Enugu state University of Science and Technology,
Enugu (ESUT). 

leaves were washed and dried under ambient temperature
before they were ground into fine powder using manual
grinder and stored in an air tight container.

Preparation      of Deionized        Water       Extract:
The homogenized sample (250 g) was soaked in 500 ml of
deionised water for 48 hours. The solution was filtered
using a muslin cloth. The aqueous filtrate was evaporated
to dryness using a rotary evaporator.

Preparation of Ethylacetate Extract: The homogenized
sample  (250  g) was soaked in 500 ml of ethylacetate for
48 hours. The solution was filtered  using  a  muslin  cloth.
The  ethylacetate  filtrate  was  evaporated  to  dryness
using   a   rotary  evaporator  and  stored   in   air-tight
container.

Experimental Design: The albino rats used for the study
were acclimatized in separate cages inside the animal
house of Biochemistry/Biotechnology Department of
Ebonyi State University for two weeks before the
commencement   of   the  administration  of  the  extracts.
All the rats in both test and control groups were allowed
free access to feed and water, throughout the experimental
period.

A total of 45 albino rats were used for the study and
were divided into 9 groups each having 5 rats per cage.
Group 1 received deionized water and acted as normal
control. Group 2 received 50 mg/kg of clomifene citrate as
standard drug for female fertility treatment while Group 3
received 25 mg/kg of proviron as standard drug for male
fertility treatment respectively. Groups 4, 5 and 6
containing female rats only received 200, 400 and 800
mg/kg body weight of aqueous and ethylacetate leaf
extracts respectively while Groups 7, 8 and 9 containing
male rats received 200, 400 and 800 mg/kg each of
aqueous and ethylacetate leaf extracts. At the end of the
21days treatment period, the animals were sacrificed under
light anesthesia. The blood was drawn from the animals
by puncturing the ocular median-camtus vein of the rats
with the aid of cappilary tubes, into non-heparinized
tubes. After centrifugation at 2500 rpm for 10  minutes the
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serum was then separated and used for hormonal analysis done based on the principle of competitive binding
of follicle stimulating hormone, luteinizing hormone, between progesterone in the test samples and
progesterone and testosterone. progesterone-HRP  conjugate for a  constant  amount of

Serum Testosterone Analysis: Determination of the rabbit IgG-coated wells were incubated with 25 µl
concentration of testosterone was done according to the progesterone patient samples, controls, standards, 50 µl
manufacturers protocol version (2001) methodology. The of rabbit anti-progesterone reagent and 100 µl
procedure for the assay consisted of three major reaction progesterone-HRP conjugate reagents at room
stages between the antibody with homogenate temperature   between  18  to  25 °C for 90 minutes. The
testosterone and testosterone label, magnetic solid phase principle of competitive binding underlying this reaction
separation step and color development step which was is that a fixed amount of HRP-labeled progesterone
based on a direct assay of a limited type following competes with the endogenous progesterone in the
immunosorbent assay (ELISA) as described by [6], using quality control serum, the standard and the  samples for
serozyme 1 serone (Diagnostic Freiburg, Germany). The a given number of attachment sites of the  specific
homogenate testosterone concentration was obtained by progesterone  antibody.  Thus  the quantity of
correlating the absorbance of the test sample at 550 nm progesterone peroxidase conjugate bound
with the corresponding absorbance on the standard immunologically to the well gradually reduces with
curve. increase concentration of progesterone in the test

Serum Follicle Stimulating Hormone (FSH) and is unbound are removed by washing the wells. Addition
Luteinizing Hormone (LH) Analysis: The quantitative of  TMB  Reagent  solution  and  its incubation  at  room
follicle stimulating hormone Test Kit rely on the principles temperature  for  20  minutes resulted in blue color
of   a   solid    phase    enzyme-linked    immunosorbent development. Finally, a stop solution was used to stop
assay as described by [7]. The procedure set up makes the color development and the absorbance was measured
use of a polyclonal anti-FSH antibody for solid phase at 450 nm. A plot of the concentration of the standard
(microtiter wells) immobilization and a mouse monoclonal versus the absorbance was used to determine the
anti-FSH antibody in the antibody-enzyme conjugate standard curve. The progesterone level in the samples
solution. The test samples were allowed to react and controls run concurrently with the standards and was
simultaneously with the antibodies, which resulted in calculated using the standard curve.
follicle stimulating molecules being sandwiched between
the solid phase and enzyme-linked antibodies. After 60 RESULTS
minutes of room temperature incubation, the wells were
washed with deionized water to remove unbound labeled The   result   of   effect  of  extracts  on  testosterone
antibodies. Addition  of  TMB  solution  and  incubation in Figure 1 showed that there was no significant
for  20  minutes,  results  in  a  blue  color  development. difference (P  0.05)  in  the  level  of  testosterone  in  the
The addition of 2N HCl stopped the color development rats treated with the both extracts as compared to the
which resulted in a change of color to yellow and was control.
measured at 450 nm using a microtitre reader within 15 The result of the effect of extracts on follicle
min. The color intensity of the test sample is directly stimulating    hormone    in    Figure     2     revealed    that
proportional to the concentration of follicle stimulating the   was   a     significant     difference      (P       0.05)    in
hormone. the levels   of   FSH  hormone   in   female   rats   treated

Determination of Luteinizing Hormone concentration with the both extracts at the highest doses as compared
was also based on the principle of a solid-phase enzyme to both the control group (normal control) and the
immunosorbent assay  similar  to  that  described  by  [7], standard drug (positive control) for treatment of female
for FSH except that the LH standard was used instead of infertility.
FSH standard. The result in Figure 3 of male rats treated with both

Serum Progesterone Analysis: The determination of level of FSH as compared to the control and standard
serum   concentration   of  progesterone  EIA  (2013)  was drug.

 rabit  anti-progesterone.  During   incubation, goat anti-

samples.  Then  progesterone  peroxidase  conjugate that

extracts revealed no significant difference (P<0.05) in the
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Fig. 1: Results of the Effect of Aqueous and Ethylacetate Extracts on Male Testosterone Level in Albino Rats. 
* Implies Significant Difference (P<0.05) when Compared to the Control. Plotted Values are mean of three

Determinations ± SD. 

Fig. 2: Results of the Effect of Aqueous and Ethylacetate Leaf Extracts on the Follicle Stimulating Hormone Level in
Female Albino Rats. 
* Implies Significant Difference (P<0.05) when Compared to the Control. Plotted Values are mean of three
Determinations ± SD. 

Fig. 3: Results of the effect of Aqueous and Ethylacetate Extracts on Male FSH Level in Albino Rats.
* Implies Significant Difference (P<0.05) when Compared to the Control. Plotted Values are mean of three
Determinations ± SD. 
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Fig. 4: Effect of Aqueous and Ethylacetate Leaf Extracts on Lutenizing Hormonal Level in Albino Rats. 
* Implies Significant Difference (P<0.05) when Compared to the Control. Plotted Values are mean of three
Determinations ± SD. 

Fig. 5: Progesterone Levels of Aqueous and Ethylacetate Leaf Extracts in Female Albino Rats. 
* Implies Significant Difference (P<0.05) when Compared to the Control. Plotted Values are mean of three
Determinations ± SD. 

The result of effect of the extracts in Figure 4 revealed that Research have shown that women using the
the was a significant difference (P  0.05) in the level of LH clomiphene citrate drugs to enhance ovulation had better
in the rats treated with the both extracts at highest doses chances of ovulation when vitamin C is taken together
as compared to the control group. with the drug [9]. Clomiphene citrate is a fertility

The results of the hormonal analysis in Figure 5 enhancing drug but they are not always effective in every
revealed a significant increase in the level of progesterone woman, however supplements of vitamin C can increase
for rats  treated  at  the  highest  dose  of  aqueous  extract the  effectiveness  of  the  drug  in  every  woman  [10].
and   ethylacetate  extract  as  compared  to  the  control Vitamin C improves fertility and helps with iron absorption
group. while vitamin E, B , folic acid and vitamin D increases the

DISCUSSIONS infertility [11]. 

The medicinal plant Alchornea cordifolia studied in progesterone, follicle stimulating hormone (FSH) and
this work is a rich source of biologically important luteinizing hormone (LH) after treatment with the extracts
elements and may play a part in enhancing fertility [8]. is   indicative   of   fertility  enhancing  potentials  of  the

12

amount of healthy sperm deficiency contributes to

The significant increase P<0.05 in the level of



Middle-East J. Sci. Res., 24 (5): 1802-1808, 2016

1807

extracts. Follicle stimulating hormone stimulates the 2. Neuwinger, H.D., 2000. African Traditional Medicine:
growth and maturation of ovarian follicles in females via A Dictionary of Plant Use and Applications.
direct action on the receptors. This promotes Medpharm Scientific, Stuttgart, Germany, pp: 589.
steroidogenesis in the follicles located on the grannulosa 3. Fowler,   P.A.,   T.    Sorsa-Leslie, W.   Harris   and
cells which also stimulates the production of luteinizing H.D.    Mason,   2003.    Ovarian   Gonadotrophin
hormone [12]. The luteinizing hormone synthesized then surge-attenuating Factor (GnSAF): where are we after
binds with  the  theca  cells  to  stimulate  steroidogenesis. 20 years of Research. Journal on Reproduction,
As follicular maturation increases, production of 126(6): 689-699. 
intraovarian estradiol also increases there upon 4. Jiang, X., H. Liu,  X.  Chen,  P.H.   Chen,   D.   Fischer,
stimulating high receptor activity and FSH follicular V. Sriraman, H.N. Yu, S. Arkinstall and X. He, 2012.
binding [13]. In supporting ovarian recruitment and "Structure of Follicle Stimulating Hormone in
maturation in women, follicle stimulating hormone, Complex with the entire Ectodomain of its Receptor".
luteinizing hormone and estradiol are intimately related, Proceeding National Academy of Science U S A,
controlling the growth and reproductive activities of the 109(31): 12491-6. 
reproductive organs [14]. 5. James, P.J., J.G. Nyby and G.A. Saviolakis, 2006.

The hormone progesterone is a 21 carbon atom "Sexually Stimulated Testosterone Release in Male
steroid that is biosynthesized from circulating cholesterol. Mice  (Mus  musculus):  Roles  of  Genotype  and
In biosynthesis of progesterone, cholesterol is converted Sexual Arousal". Journal of Hormonal Behaviour,
first to pregnenolone which is further transformed 50(3): 424-31. 
through a joined dehydrogenase and isomerase enzyme 6. Tietz, N.W., 2000. Fundamental of Clinical Chemistry.
reaction to produce progesterone [15]. The major sites of W.B. Saunders Company, London, pp: 102-162.
synthesis are the adrenals, the ovaries and the placenta 7. Radu,   A.,   C.   Pichon, P.   Camparo,  M.   Antoine,
during pregnancy. The liver metabolizes this steroid to Y. Allory, A. Couvelard, G.  Fromont,  M.T.  Hai  and
pregnanediol which enter into glucuronide conjugation N. Ghinea, 2010. "Expression of Follicle Stimulating
and subsequent   excretion  through  the  kidneys  [16]. Hormone Receptor in Tumour Blood Vessels".
The basic function of progesterone is made apparent by England Journal of Medicine, 363(17): 1621-30.
the reproductive system. Progesterone remains at a 8. Glenville, M., 2012. How to Improve your Fertility.
constant  level  in  females  all  through   the   follicular http//www.marilyngleville.com/the.
phase   of   menstruation   cycle.   Following   ovulation, 9. Agboola, A., 1999. Textbook of Obstetrics and
the concentration raises rapidly and remains increased for Gynaecology for Medical Students. Heinemenn
4 to 6 days and reduce after 24 hours before menstruation Educational Books Nig. Plc, University Educational
starts to its original level. publishers limited, P.M.B. 5205, Ibadan, pp: 171-187.

This correlates to [13], which says that the 10. Watcho,    P.,   E.   Ngadjui,  P.A.  Nkeng-Efouet  and
production of FSH and LH is according to the body need A. Kamany, 2009. Reproductive Effects of Ficus
and that the body only absorbs a particular quantity it asperiofolia (moracea) in Female Rats. Journal of
needs. Also progesterone remains at a constant in females African Health Science, 9(1): 49-53.
all through the follicle phase and increases during 11. Ratnasooriya, W.D. and M.G. Dharmasiri, 2000.
ovulation. From the analysis, there was an increase in the Effects of Terminalia Catappa Seeds on Sexual
level of serum progesterone in the test groups in a dose Behaviour and Fertility of Male Rats. Asian Journal
dependent manner as compared to the normal control and of Andrology, 2: 213- 219.
positive control. This is because progesterone functions 12. Agarwal, A. and R.A. Saleh, 2002. Role of Oxidative
in the production and maturation of the ovary [17]. Stress in Male Infertility: Rational, Significance and

REFERENCES 29(4): 817-827.

1. Sofowora,   A.,   1993.   Medicinal    Plants   and Plants used by the Masango.
Traditional Medicine in Africa. Spectrum Books LTD, 14. People in Gabon. Journal of Ethnopharmacology,
Ibadan. 41(3): 193-200.

Treatment. International Journal on Clinical Urology,

13. Akendengue, B. and A.M. Louis, 1994. Medicinal



Middle-East J. Sci. Res., 24 (5): 1802-1808, 2016

1808

15. Conditions      that       Affect       Fertility,      2009. 17. Jones, T.H. and F. Saad, 2009. "The Effects of
(On-line: letter. Testosterone on Risk Factors for and the Mediators

16. Fonseca,   E.B.,   R.E.   Bittar,   M.H.   Carvalho   and of the Atherosclerotic Process". Atherosclerosis,
M. Zugaib, 2003. "Prophylactic Administration of 207(2): 318-27. 
Progesterone by Vaginal Suppository to Reduce the
Incidence of Spontaneous Preterm Birth in Women at
Increased Risk: A Randomized Placebo-controlled
Double-blind Study". American Journal of Obstetrics
and Gynecology, 188(2): 419-24. 


