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ABSTRACT

Introduction: The potency of plants is largely due to the presence of phytochemicals contain in
them. Plant-derived chemicals influence endocrine activities in animals and humans have received
affluent attention due to their possible adverse effects or benefits, especially on sex hormones.
Aim: This study is aimed at evaluating the effect of hydromethanolic leaf extract of Cnidoscolus
aconitifolius on sex hormones in streptozotocin induced-diabetic wistar rats.

Materials and Methods: Thirty (30) wistar rats with an average weight of 230 grams, were
randomly assigned into five groups of 6 (six) animals each. Group 1: served as negative control
(non-diabetic) and received normal animal chow and water ad libitum, group 2: served as positive
control group and received 10 mg/kg bw of glibenclamide, groups 3, 4 and 5 served as
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experimental group and received 100 mg/kg bw, 150 mg/kg bw and 200 mg/kg body weight of C.A
orally for 28 days after being induced with diabetics using streptozotocin.

Results: Phytochemical screening of extract revealed the presence of a highly abundant level of
alkaloids and flavonoids, with moderate levels of tannins, phlobatannins, saponins, free
anthraquinones, combined anthraquinones, terpenes, cardiac glycoside and cyanogenetic
glycoside. Administration of the extract of C.A shows significant (P<0.05) decrease in LH,
testosterone, estradiol, whereas that of serum prolactin concentration was significantly increased.
Conclusion: The biologically active phytochemicals in the hydromethamelic leaf extract of
Cnidoscolus aconitifolius may disrupt the endocrine system, thus inducing hormonal imbalance or
disorders in hormone deponent organ, infertility and contraception. Cnidoscolus aconitifolius might
be a promising contraceptive agent and an excellent alternative natural remedy in reproductive and

gynaecological studies.
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1. INTRODUCTION

The potency of plants is largely due to the
presence of phytochemicals contained in
different parts of plants. These phytochemicals
provides varied physiological effects and
potential therapeutic properties of plants in the
treatment of illnesses. Some of these plants are
known to possess anti-fertility effect through their
action on hypothalamic-pituitary-gonadal axis or
direct effects on hormones resulting in inhibition
of ovarian steroidogenesis [1]. Herbal plants are
being increasingly utilized to treat a wide variety
of clinical diseases [2], and some causing very
great danger unknowingly to mankind. Many
drugs commonly used today are of herbal origin,
higher plants source of medicinal compound
continuance to play a dominant role in the
maintenance of human health since antiquities
[3]. Many phytochemicals have been identified as
components of food and more are still being
discovered [4]. Some of the phytochemicals of
greater importance are plant steroids, flavonoids,
tannins, saponins, alkaloids and glucosides. Sex
hormones are a group of steroids hormones that
regulate  the reproductive functions. In
reproduction, however, the primary endocrine
glands are the anterior pituitary gland which
secretes the luteinizing hormones (LH) and the
follicle stimulating hormones (FSH). The gonads
(testes and ovary) which secrete testosterone,
estrogen and progestin etc. [5]; the secretory
functions of these glands are under the control of
the arcuate and preoptic areas of the
hypothalamus that secrete the gonadotropin-
releasing hormones (GnRH) [5]. Diabetes is a
metabolic disorder in which the body does not
produce or properly utilize insulin. It causes a
disturbance in carbohydrate, protein and lipid
metabolism and some complications. Diabetes
mellitus has become a common disease, very

prevalent in the world affecting all ages in
developing and developed nations [6]. The
prevalence of diabetes mellitus in some countries
has reached 2-3% of the total populations and in
Africa, especially in Nigeria, it is on the increase

[7].

Cnidoscolus aconitifolius is a perennial shrub of
the family Euphorbiaceae commonly found in the
tropics. It is commonly eaten as a vegetable in
soup condiment in south western Nigeria, where
it is called “iyana ipaja” and “efo Jerusalem”, in
the Niger Delta region of Nigeria, it is referred to
as ‘hospital too far” due to its multifaceted
traditional uses. It has been demonstrated to
contain phenols, saponins, cardiac glycosides,
and phlobatannins [8]. Chaya consumption has
become popular among the Hispanic population
in southern Texas Florida. The nutritional value
of chaya is very rich when compared with other
common vegetables [9,10]. The plant which is
also called spinach tree has great potential to
alleviate deficits in a population of developing
countries as it is rich in essential amino acid,
vitamin and minerals [11,12] and [13]. High fibre
content and antibacterial activities of Cnidoscolus
aconitifolius have been reported [14]. Apart from
the antibacterial activities, the ameliorative effect
of the Cnidoscolus aconitifolius on anaemia and
increased erythrocyte osmotic fragility induced by
protein energy malnutrition (PEM) has also been
reported [15]. While it's antidiabetic property has
also been elucidated.

Cnidoscolus acontifolus is a food plant; it has
been used therapeutically for a number of
ailments such as diabetes [16], arteriosclerosis,
gallstone and high cholesterol. It is also believed
that Cnidoscolus aconitifolius cleans the
circulatory system, stimulates lactation, improved
eyesight, strengthens nails, improves digestion



and is a diuretic and laxative agents [17], despite
these array of uses of Cnidoscolus aconitifolius
scanty literature is available on its effect on sex
hormones in streptozotocin induced-diabetic
wistar rats. Hence, this study, therefore, aims at
scientifically ~ evaluating the effect  of
hydromethanolic leaf extract of Cnidoscolus
aconitifolius on sex hormones in streptozotocin
induced-diabetic wistar rats.

2. MATERIALS AND METHODS
2.1 Plants Materials and Authentification

Fresh leaves of Cnidoscolus aconitifolius were
obtained from a garden at Seventh Day Adventist
Church, Choba, Port Harcourt, Rivers State and
were correctly identified by Dr. N.E Edwin-Wosu
of the Department of Plant Science and
Biotechnology, College of Natural and Applied
Sciences, University of Port Harcourt, Choba,
Rivers State, Nigeria with reference number:
UPH/PSB/015.

2.2 Extraction of Plant

The fresh leaves were air dried and pulverize
with the electric grinding machine into minute
pieces weighing 150 g. Hydromethanolic (1/4,
v/v) extraction was carried out with Soxhlet
extractor (Model no. 3567, Austria). The extract
obtained was filtered using Whatmann no 1 filter
paper. The filtrate was concentrated under
reduced pressure in vacuum at 45°C using
rotator evaporator (Gallenkamp, UK).The
resulting residues were then transformed to a lot
oven where they were dried to a constant weight
at 45°C, the extract was stored at 4°C.

2.3 Experimental Design

Thirty (30) wistar female rats with an average
weight of 230 gram were randomly assigned into
five groups of six (6) animals each. Group 1:
served as negative control (non-diabetic) and
received normal animal chow and water ad
libitum, group 2: served as positive control group
and received 10 mg/kg bw of glibenclamide;
group 3, 4 and 5 served as experimental groups
and received 100 mg/kg bw, 150 mg/kg bw and
200 mg/kg bw of Cnidoscolus acontifolius leaf
extract respectively orally for 28 days after been
induced with diabetes using streptozotocin
(STZ). Principles of laboratory animals care (NIH
publication no. 85, revised 119, 1985), were
followed as well as specific national laws were
applicable [18]. At the end of extract
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administration, animals were anaesthetized using
25% urethane (Ethyl carbamate) at the dose of
0.6 ml/100 g bw intraperitoneally; blood samples
collected for laboratory determination of serum
sex hormones level.

2.4 Induction of Diabetes in Rats

After two weeks of acclimatization, diabetes was
induced with a single intraperitonial injection of
streptozotocin (STZ) at a dose of 60mg/kg body
weight after 18 hours fast according to the
method described by [19]. The STZ was freshly
dissolved in citrate buffer (0.01M, p 4.5) [20].
The injection volume was prepared to contain 1.0
ml/kg [21]. After 12 hours blood glucose level w
measured and animals with a concentration of
more than 230 mg/dl were classified as diabetic
and used for the experiment.

2.5 Phytochemical Screening
Preliminary phytochemical analyses of the

hydromethanolic extracts were performed as
described by [22], seeking to highlight the major

group of secondary metabolites. It was
evaluated, the presence of alkaloids [23]
canthracyamines coumarins, anthracene

derivatives, flavonoids [24], lignans, mono, and
diterpenes, naphthoquinones [25] saponins [26]
steroids [27] and terpenoids were revealed.

2.6 Hormonal Assay

Determination of follicle stimulating hormone
(FSH): The FSH quantitative test is based on a
solid phase (ELISA). A method described by
Uotila M et al. [28].

2.7 Determination of Progesterone

The progesterone EIA is based on the principle
of competitive binding between progesterone in
the test tube and progesterone-HRP [29].

2.8 Determination of Prolactin

The prolactin quantitative test is based on a solid
phase linked immunosorbent assay (ELISA)
[29].

2.9 Determination of Estradiol

Extradiol is based on the principle of competitive
binding between E2 in the test specimen and E2-
HRP conjugate for a constant amount of rabbit
antiestradiol [29].



2.10 Determination of
Hormone (LH)

Luteinizing

The luteinizing hormone quantitative test is
based on a solid phase enzyme-linked
immunosorbent assay (ELISA) [28].

2.11 Statistical Analysis

The result was expressed as the mean of 6
replicates + standard error of the mean (SEM)
and were analyzed, using the Statistical Package
of Social Sciences (SPSS) version 20.0. One
way analysis of variance (ANOVA) was
performed to test the effect of each dose on the
parameters under evaluation at 95% level of
confidence. Values were considered statistically
significant at (p<0.05) [30].

3. RESULTS
Phytochemical constituents of Cnidoscolus
aconitifolius as shown in Table 1. The

lyke et al.; JPRI, 23(4): 1-8, 2018; Article no.JPRI.35367

phytochemical screening of  Cnidoscolus
aconitifolius revealed highly abundant levels of
alkaloids and flavonoids, with ~moderate
levels of tannins, phlorotannins, saponins,
anthraquinones, terpenes and cardiac glycoside.

Table 1. Results of phytochemical
constituents of hydromethanolic leaf
extract of Cnidoscolus aconitifolius

S/N  Phytochemicals Inference
1 Alkaloids ++

2 Tannins +

3 Phylobotannins +

4 Saponins +

5 Flavonoids + +

6 Free anthraquinones +

7 Combined anthraquinones +

8 Terpenes +

9 Cardiac glycoside +

+ Moderately abundant, ++ highly abundant

Table 2. Effects of hydromethanolic leaf extract of Cnidoscolus aconitifolius on some sex

hormones

Groups Sex hormones

LH(miu/ml) FSH(miu/ml)  Estradiol(pg/ml)  Prolactin(ng/ml)
Non Diabetic Group  1.09+0.24 1.80+0.23 8.2310.44 0.23+0.05
(Negative control)
Glibendamide 1.2340.03* 1.1940.04 7.55+0.70* 0.26+0.03*
(Positive control)
(100 mg/kg of CA) 1.83+0.23* 1.80+0.05 8.28+0.13 0.25+0.03*
(150 mg/kg of CA) 1.58+0.26 1.50+0.01 8.03+0.25 0.33+0.05*
(200 mg/kg of CA) 0.4+0.27 0.39+0.01 7.80+0.18* 0.35+0.05*

All values are expressed as mean +S.E.M. n=6, P<0.05 = statistically significant when compared to the negative
control

M LH (mIU/mL)
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ok, N b
1

aconitifolius on LH and FSH
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Glibenclamide

Effects of hydromethanolic leaf
extract of Cnidoscolus

100mg/kg CA

Study Groups

M FSH (mIU/mL)

*

150mg/kg CA 200mg/kg CA

Fig. 1. Effects of hydromethanolic leaf extract of Cnidoscolus aconitifolius on serum LH and
FSH levels
N/B: * = Significant compared to Negative control at P<0.05
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Fig. 2. Effects of hydromethanolic leaf extract of Cnidoscolus aconitifolius on Testosterone
level
N/B: * = Significant compared to Negative control at P<0.05

A statistically significant (P<0.05) increase was
recorded in the serum LH concentration level of
group 2 and group 4 animals for which there is
no statistical significance in FSH serum level in
all groups. Estradiol recorded a statistically
significant (P<0.05) decrease in group 2
(glibenclamide and group 5 (200 mg/kg bw of
C.A).

Paradoxically, a statistically significant (P<0.05)
increase was recorded in the serum prolactin
level of group 2, 3, 4 and 5 respectively in a
dose-dependent manner.

4. DISCUSSION

The result of the present study indicates that the
hydromethanolic leaf extract of Cnidoscolus
aconitifolius possesses possible strong effect on
the regulation of the oestrous cycle, conception
and reproduction [31]. However, a study is on
going to microscopically assess vaginal smear
and confirm the regulatory potency of the extract
on the estrous cycle. Alkaloids and flavonoids
have been shown to reduced serum
concentrations of luteinizing hormone, estradiol
and follicle stimulating hormones [29]. Therefore,
the presence of these phytochemicals may
account for the alteration in the levels of
circulating sex hormones in a diabetic state
observed in this study. Luteinizing hormones
stimulates secretion of sex steroids from the
gonads, therefore, the reduction in the serum LH

levels may be explained by an inhibitory effect of
the extract on the release of LH which may
trigger disruption of ovulation [28]. This may
result in impairment of oestrous cell; hamper
conception and normal reproduction [31].

Follicle stimulating hormone is the focal hormone
of mammalian reproduction, important for
gonadal development and maturation at puberty
as well as gamete production during fertile life
[32]. It acts on the receptors located on the

granulosa cells to stimulate growth and
maturation of ovaries follicle. The non -
statistically ~significant reduction in follicle

stimulating hormone by the hydromethanolic leaf
extract of  Cnidoscolus  aconitifolius in
streptozotocin induced diabetic wistar rats may
disturb folliculogenesis and delay maturation of
the follicle in the preovulatory phase [33]. The
secretion of FSH is regulated by the
gonadotropic releasing hormone secreted by the
hypothalamus, the reduction could be that the
extract may have exerted its effect on the
hypothalamic-pituitary axis. Reduction in this
hormone may negatively affect conception in
female animals, this corresponds with the work of
Beme et al. [34] where administration of
Afromosia laxiflora, plerocarpus erinaceous and
cola nitida stem bark deceased the release of the
gonadotropisms. The possible mechanism of
action could be the effect of flavonoids on the
sertole cells of the somniferous tubules in males
and in the granulosa cells of the ovarian follicles



in the females to secrete inhibin that specifically
inhibits the anterior pituitary’s secretion of FSH
without affecting the secretion of LH [35].

Estradiol stimulates the growth of the uterine
lining, causing it to thicken during the
preovulating phase of the cycle [35]. It is well
established that estradiol is directly responsible
for the growth and development of reproductive
organs [36]. In synergy with FSH, estradiol
stimulates granular cell proliferation during
follicular development [28]. The fall in estradiol
secretion in women can be useful in the
treatment of endometrioses. In this condition,
ectopic endometrial tissue from the uterus
(dependent on estradiol for growth) is found
growing outside the uterus. The significant
decrease in estradiol in this study is an indication
that Cnidoscolus aconitifolius may ameliorate
uterine fibroids (leiomyomas) non-malignant
growth [36] Prolactin helps to initiate breast
development by inducing lobuloalveolar growth
of the mammary gland. It stimulates
lactogenesis. The enhanced level of prolactin
observed in this study may be attributed to the
effect of the extract probably acting as a
dopamine antagonist.

High prolactin levels tend to suppress the
ovulating cycle, by inhibiting the secretion of both
follicle stimulating and gonadotropic-releasing
hormone (GnRH). The increased level of
prolactin in this study justifies the folkloric use of
Cnidoscolus aconitifolius in stimulating lactations.

5. CONCLUSION

The biologically active phytochemicals in the
hydromethamelic leaf extract of Cnidoscolus
aconitifolius may disrupt the endocrine system,
thus inducing hormonal imbalance or disorders in
hormone deponent organ, infertilty and
contraception. It also shows the possible potency
of ameliorating endometriosis and uterine fibroid,
owing to it's thus, hydromethanolic leaf extract of
Cnidoscolus aconitifolius might be a promising
contraceptive agent. Further collaborative studies
are ongoing with the Department of Obstetrics
and Gynaecology, College of Health Sciences,
University of Port Harcourt, Rivers State, Nigeria
on human subjects to compare with the findings
of this study.

CONSENT

It is not applicable.

lyke et al.; JPRI, 23(4): 1-8, 2018; Article no.JPRI.35367

ETHICAL APPROVAL
It is not applicable.
COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Shibeshi W, Makonnum E, Debellea A,
Zesiluin L. Phytochemical, contraceptive
efficacy and safety evaluations of the
methanolic leaves extract of Achyranthes
aspera L. in rats Pharmacol. 2006;3:217-
224,

2. Gupta M, Mazumder U, Kumar T, Gomathi
P, Kumar R. Antioxidant and
hepatoprotective  effects of Bulimia
acemosa against paracetamol and carbon
tetrachloride induced liver damage in rats.
Ban J. Pharmacol Therapy. 2004;3:12-30.

3. Suffness M, Dewos J. Current stating of
the NGI plant and Animal product program.
Journal of Natural Prod. 1982;45:1-4.

4. Ajali U. Chemistry of Bio-Compounds.
Ryce Kerex publishers. Enugu. 2004;81-
161.

5. Robert M. Berne, Mathew N. Levy. Third
Edition; Physiology. A mosby imprint of
Mosby year Book, Inc. 1993;897-899.

6. Amos AF, McCarty DJ. The rising global
burden of diabetes mellitus and its
complication estimates and projection for
the year, 2010. Diabetic Medicare. 1997;
14:57-59.

7. Mbaya JC, Bornice F, Nagati K. Guidelines
for the management of NIDDM in Africa in
a Consensus Document, NOVO, HOR disk
A/S Voluliagment, Greece. 1996;1-37.

8. Kuti JO, Kuti HO Proximate composition
and minimal content of two edible species
of cnidoscolus (tree spmacB) plants food
Hum Nutri. 1999;53(4):275-283.

9. Ranhotra GS, Gelorth JA, Leinen SD,
Vinsa MA, Lorenz KJ. Nutritional profile of
some edible plants from Mexico. J Food
Composition and Analysis. 1998;11(4):
298-304.

10. Booth S, Johns T, Lopez Palacious CY.
Factors influencing the dietary intake of
indigenous leafy greens by Kekchi people
of Alta Verapaz, Guatemala. Eiol Food
Nutri. 1993;31:127-145.



1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bolth S, Breesani R, Johns T. Nutrient
content of selected indigenous leafy
vegetables consumed by Kekchi people of

Alta Verapaz Guatemala. J Food
Conpoxtion and Analysis. 1992;31:127-
145.

Yang YH. Tropical home gardens as
nutritional intervention in: Inglett GK,

Charalambous G (Eds) tropical foods:
chemistry and nutrition. Academic Press.
1979;417-436.

Oyagbami AA, Odetoal AA, Azeez OL.
Ameliorative effects of Cnidoscolus
aconitifolius on anaemia and osmotic
fragility induced by protein energy
malnutrition. African Journal of
Biotechnology. 2008;7(11):1721-1726.

Awoyinka AO, Balogun [0, Ogunmowo
AA.  phytochemical screening and
in vitro bioactivity of Cnidoscolus
aconitifolius (Euphorbiacaea). Journal of
Medicinal Plants Research. 2007;19130:
063-065.

Kuti JO, Torres ES. Potential nutritional
and health benefits of tree spinach
(Cnidoscolus chayamansa) program in
New Crops, American Society of
Horticulture Science Press; 1996.

Diaz Belio J. La chaya planta maravillosa-
alimenticay medicinal. Crouca
Etnobotanica. Gobiernode Quintana Rio,
Mexico; 1974.

National Institute of Health (NIH). Guide for
the care and use of laboratory 343
animals. DHEW Publication Office of
Science and Health Reports, Bethesda,
344 USA,; 1985.

Bonner-Weir S, Trent DF, Honey RN, Weir
GC. Responses of neonatal rat Islet to
streptozotocin - limited B-cell regeneration
and hyperglycemia. Diabetes. 1981;30:64-
69.

Ozsoy-Sacan O. Effect of Chard (Beta
vulgaris L. Varcida). Extract on pancreatic
B-cells in STZ diabetic rats: Morphological
and biochemical study. J Ethnopharmacol.
2000;73:251-259.

Murali B, Upadhyaya UM, Goyal RK. Effect
of chronic treatment with Eniscostemma
littorate in non-insulin dependent diabetic
(NIDDM) rats. Ethnopharmacol. 2002;81:
199-204.

Wagner H, Bladt S. Plant drug analysis: A
thin layer chromatography Atlas. 2
Edition. New York: Springer; 1996.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

lyke et al.; JPRI, 23(4): 1-8, 2018; Article no.JPRI.35367

James CS. Analytical chemistry of food.
Chapman and Hall, New York; 1995.

Trease GE, Evans WC. A text book of
pharmacognosy 12" ed. Bailliere —Tindall
Ltd; London. 1983;343-383.

Awe IS, Sodipo O. A purification of
Saponin of root Blighia sapida. KOENIG-
HALL. Nig J Biochem and Mol Biol
(Proceeding Supplement). 2001;16:201s-
204s.

Sofowora A. Medicinal plants and
traditional medicine in African 2" ed.
Spectrum Books Limited (publisher),
Ibadan, Nigeria. 1993;134-156.

Yakubu MT, Akanji MA, Oladiji AT,
Olatinwo AWO, Adesukan AA, Yakubu
MO, Owoyele BV, Sunmonu TO, Ajuo. MS.
Effect of Cnidoscolus aconitifolius (Miller)
IM Johnson leaf extract on reproductive
hormones of female rats. Iran J. Reprod.
Med. 2008;6:149-155.

Bohan BA, Kocipal-Abyazan R. Flavonoids
and condensed tannins from leaves of
Hawaiian Vaccinium reticulatum and V.
calycinum. Pacific Sci. 1974;48:458-463.

Uotila M, Ruoslathi E, Envall E. Two-site
sandwich enzyme immunoassay with
monoclonal antibodies to Human alpha
fetoprotein. J Immunol Methods.
1981;42:11-15.

Tietz NW. Clinical guide to laboratory
texts. 3 ed. W.B Saunders Company,
Philadelphia. 1995;1-997.

Mahajan BK. Significance of difference in
means: In method in biostatistics for
medical and research workers, 6" Edn,
JAPEE Brothers Medical Publishers New
Delhi. 1997;130-155.

Shivalingappa H, Satyanaranyan ND,
Purohit MG, Sahranabarappa A, Patit SB.
Effect of ethanol extract of Rivea
hypocretriformis on the estrous cycle of the
rat. J Ethnopharmacol. 2002;82:11-17.
Sinioni M, Nieschlag E. FSH in therapy:
Physiological basis, new preparations and
clinical use. Reprod med Rev. 1995;4:163-
177.

Kumar TR, Wang Y, Lu N, Matzuk MM.
Follicle stimulating hormone is required for
Ovarian follicle maturation but not for male
fertility. Nature Genetics. 1997;15:201-204.
Benie T, Duval J, Thieulant ML. Effects of
some ftraditional plant extracts on rats
Oestrous cycle compared with clonid.
Phytother Res. 2003;17:748-755.



lyke et al.; JPRI, 23(4): 1-8, 2018; Article no.JPRI.35367

35. Stuart Ira Fox. 11" Edn. Human Aloe buettrieri, Justicia insularis, Hibiscus
physiology, McGraw Hill Companies Inc. mucranthus, Dicliptera verticillata on
USA. 2009;702-716. some physiological and biochemical

36. Telefo PB, Moundipa PF, Tchana AN, parameters of reproduction in immature
Tchouanguep Dzickotze C, Mbiapo female rats. J Ethnopharmacol. 1998;63:
FT. Effect of an aqueous extract of 193-200.

© 2018 lyke et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/26154




