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Abstract

Aspilia africana is a tropical plant that has recently gained relevance and popularity due to its ability to
effect changes in the reproductive system/functions both in males and females. Besides its roles in
fertility, it has been reported to possess antibacterial, antimicrobial, wound healing and anti-hemorrhagic
effect, the latter being the reason it is called the hemorrhagic plant. The objective of this study was to
assess the effect of graded dosages of aqueous extract of Aspilia africana flowers on the histo-
morphological profile of ovarian and uterine tissues of female Wistar rats. Twenty (20) female rats were
used for this study and were divided into four (4) groups of five (5) animals each. Control group (A) was
given distilled water which was used as vehicle, while groups B, C and D were administered 150mg/kg,
200mg/kg and 300mg/kg for 21 days through oral gavage. Thereafter, the ovaries and uterine tissues
were excised, weighed and put through routine histological processing. The results obtained from this
study revealed normal ovarian epithelium except in the group treated with 200mg of the extract, which
showed some degree of distortion, patchy areas of stromal degeneration, stromal congestion, atretic
follicles with pyknotic granulosa cells and degenerating follicles lacking oocyte, which was also a
prominent feature of all the follicles in the group treated with 300mg/kg body weight of the extract. The
uterine endometrium of extract-treated groups on the other hand showed thickening of lining epithelium,
mild to moderate endometrial hyperplasia, focal areas of ulcerations, and mild infiltration of
inflammatory cells. It can be concluded that the administration of aqueous flower extract of A. africana
produced distortive changes in the ovaries with increased follicular atresia in preovulatory follicles which
may impair ovulation and by extension, fertility potentials. It also caused disruptive effects on the uterine
tissues which can also lead to reproductive dysfunction.
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1. Introduction

Medicinal plants are recently being accepted globally for the ameliorative and curative effects
they portend towards cushioning the effects of ailments and diseases. The terms ‘organic’ and
‘botanical’ have also taken center stage as several individuals in our society have embraced
local products mostly made from plant materials to meet their healthcare, skincare, and even
nutritional needs. According to WHO M, any plant or plant material that when given to human
beings or Bplant. Medicinal plants are sources or precursors of most orthodox drugs as their
active principles are extracted and used in the production of drugs that are used by people all
over the world ™. The general perception that these plant products are less hazardous and/or
completely safe leads to indiscriminate use by a large population in our society without
recourse to the possibilities of adverse effects and/or fatalities. It is a common practice in
Nigeria that herbal products are administered over prolonged periods and by persons that have
little or no knowledge of science . The constituents of these recipes elicit varied
physiological activities. There has been a concern over adverse effects on reproduction or
systemic toxicity due to prolonged use of medicinal products 1.

Aspilia africana (Asteraceae) is a common herbaceous plant widely known for its
ethnomedicinal values. It is a perennial plant with a long history of Agricultural uses as
Farmers usually graze their cattle, sheep, and feed their rabbits and hares with it in most
African countries, especially in West Africa.
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It is also known as the iodine or hemorrhage plant as it is
commonly used to stop bleeding even from large arteries. In
eastern Nigeria, it is used in snail farming hence the name
‘oranjila’. It is polymorphic with at least 4 varieties occurring
on the wasteland of savanna & forested zones throughout
Africa Il

2. Methods

2.1 Experimental animals

Twenty (20) female Wistar rats weighing between 250-300g
were utilized for this study. The study animals were
purchased from the Central animal house facility of
Igbinedion University, Okada and were kept in the same
facility through the course the study. The animals were
housed in plastic cages under good hygienic conditions, and at
55+2% humidity 24+20°C room temperature, and 12/12 hours
light and dark cycles. Feed and water were available to the
animals ad libitum.

Experimental design

— Number of Dosage per
Groups | Description animals (n) Exposure body weight
A Control 5 Distilled water 2ml
B Treated group 5 Treated 150mg/kg
C Treated group 5 Treated 200mg/kg
D Treated group 5 Treated 300mg/kg

The above design was perfected by giving daily dosages of
the extract at 8am via oral gavage. The animals were weighed
at the start and end of the experiment and differences in the
initial and final body weights recorded for each group in
percentages. Administration of the extract lasted for three
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weeks only, after which the experimental animals were
sacrificed by cervical dislocation. The vital organs (ovaries
and uterine horns) were excised, weighed and fixed.
Permission to use animal models was sought and granted by
the Director of Animal house, Ighinedion University, Okada.

2.2 Tissue processing

The ovaries and uterine horns of the experimental animals
were weighed and fixed using Bouin’s fluid. Graduations of
alcohol was used for dehydration, while xylene served as a
clearing agent. The tissues were embedded in molten paraffin
wax and the resultant blocks sectioned at a thickness of
5microns. Routine Haematoxylin and Eosin were used for
staining, the slides so made were viewed using a microscope
with camera and photomicrographs were taken.

2.3 Statistical analysis

Statistical analysis was carried out by collating all the
respective data and inputting it into the IBM statistical
analysis package for social science version 20. The results
obtained were expressed as Mean * standard error of mean
(SEM). The relevant statistical significance was obtained
through the analysis of variance (ANOVA). Finally the
Duncan Post-hoc test was carried out to determine the
significant differences between the groups at p<0.05.

3. Results

3.1 Weight changes

Percentage body weight changes of the experimental animals
were assessed and are shown in figure 1, while the relative
organ weights of the ovaries and uterine horns are shown in
figure 2.
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Fig 1: Percentage body weight changes of experimental animals in group A (control), groups B- D (treatment groups) showing a dose dependent
significant (p<0.05) decreases in the treated groups relative to the control group
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Fig 2: Relative organ weights of the ovarian and uterine tissues of Group A (control), groups B-D (treatment groups) showing significant
(p<0.05) reduction in both ovarian and uterine weights compared to the control
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3.2 Histological studies

Plate 1: Control uterus showing, endometrial lining-A, endometrial Plate 4: Rat uterus given 300mg/kg of A. africana, showing focal
glands-B and normal endometrial stroma-C (H & E x 100). endometrial lining hyperplasia-A, and ulceration-B (H & E x 40).

Plate 2: Rat uterus given 150mg/kg A. africana, showing moderate

thickening of the lining epithelia-A, and patchy endometrial Plate 5: Rat uterus given 300mg/kg of A. africana, showing focal
ulceration-B and mild distortion of the myometrium-C. (H&E x 100) endometrial lining hyperplasia-A, and ulceration-B (H & E x 100)

Plate 3: Rat uterus given 200mg/kg of A. africana, showing mild Plate 6: Control ovary showing ovarian follicles at different stages
endometrial lining hyperplasia-A, mild stromal infilitrates of of maturation-A, and supported by a luteinized stroma- B (H& E x
inflammatory cells -B and focal area of ulceration-C (H & E x 100) 100)
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Plate 7: Rat ovary given 150 mg/kg showing distorted mature
follicles-A, patchy areas of stromal degeneration- B, corpus
atreticum- C and moderate stromal congestion-D (H & E x 100)

Plate 8: Rat ovary given 200mg/kg of A. africana showing follicles
at different stages of development, all degenerating with pyknotic
granulosa cells-A, and stromal degeneration-B (H & E x 100)

Plate 9: Rat ovary given 300mg/kg of A. africana showing
degenerating follicles at various developmental stages-A. No oocyte
(H & E x 100)

4. Discussion

Several researchers have investigated and reported the
effective use of various extracts of the Aspilia africana plant
to ameliorate the effect of some disease conditions. It has
been reported to have bactericidal, anti-inflammatory, anti-
fungal, gastro-protective, and wound-healing potentials [,

https://www.plantsjournal.com

The result obtained from the body weight assessment in this
study is in line with the results reported by [l. According to
them, weight gain in experimental animals that is higher than
that of the control group may be a result of increased food
intake induced in the experimental animals by the extract. An
increase in body weight may be associated with the presence
of trace elements in the extract, including magnesium, zinc,
and copper & 9 Whilst zinc is said to improve linear growth,
copper is implicated in high body weight gain. The above
elements are present in the aqueous extract of A. africana
flowers 1, and may have contributed to the weight gain
recorded in this study. This significant weight gain, therefore,
implies that the treatment with aqueous extract of A. africana
flower had no negative impact on the well-being of the
experimental animals.

One of the most sensitive and effective drug toxicity
indicators is the organ weight which oftentimes is altered
before changes in appearance, form, and shape become
evident M1, However, changes that are more or less significant
can occur between the extract-treated groups and the control
without any visible morphological alterations [ The weights
of the organs recorded showed significant decreases in the
treatment groups compared to the control. This is an
indication that the aqueous extract of A. africana flowers did
not have any toxic

The presence of inflammatory cells in the endometrial tissue
is an indication that aqueous flower extract of A. africana
may have been injurious to the endometrium and/or uteri as a
whole, thus causing the activation of the local immune
system. The above follows inflammation, which in this case
may be a result of the interaction between the
phytoconstituents of the extract and the body’s immune-
vascular system.

Endometritis is defined as inflammation of the endometrium
(uterine lining), the most common symptom being abdominal
distention or swelling %1, and is one of the key causes of
infertility. Inflammatory diseases are associated with
oxidative reactions and reduced antioxidant defense capacity,
resulting in tissue damage. Endometritis has been reported to
disturb fertility and hinder uterine involution 1, while uterine
diseases are known to impair conception 131, The findings of
this study are in line with the report of Emtenan and
colleagues, 81 who confirmed endometritis by the presence of
inflammatory cells in the endometrium. Again, endometrial
hyperplasia which is the abnormal or hyperproliferation of the
endometrium/endometrial lining was observed in the uteri of
the treated rats. Endometrial hyperplasia can either be
physiological or pathological when it is a result of hormonal
imbalance, especially the excessive production or secretion of
estrogen in the absence of progesterone, and is known to
precede uterine neoplasm in some cases. This finding is in
line with the work of some researchers, 7], who reported that
Gnetum africanum caused endometrial hyperplasia and
dilation of endometrial glands in the uteri of rats. The focal
areas of ulcerations that were observed in the endometrial
glands, suggest the erosion of epithelial tissue. It is therefore
suggestive that the aqueous flower extract of A. africana had
injurious effects on the uterine tissue which can lead to
reproductive dysfunction. The injurious effects may have
been exerted by the flavonoids and saponins present in the
extract as stated by previous Researchers.

Follicle-stimulating hormone (FSH) plays a key role in the
process of follicular maturation, part of which involves the
regulation of estradiol secretion, development of antral
follicles %1, and selection of the dominant follicle [*°1. The

~100~


https://www.plantsjournal.com/

Journal of Medicinal Plants Studies

maturation of the ovarian follicles determines their
developmental requirements. However, studies have shown
that FSH is required by the different cells of the different
stages of maturation . The expulsion of the mature or
preovulatory follicle at ovulation gives way for the other
growing follicles which were not selected as the dominant
follicle to begin the process of atresia, in which follicular cells
and oocytes undergo necrosis and are disposed of by
phagocytic cells 21, Granulosa cell death is an early feature of
atresia and the process is wusually marked by the
discontinuance of mitosis in the granulosa cells, detachment
of granulosa cells and eventual death of oocytes alongside the
granulosa cells. Granulosa cells near the antrum are sloughed
off into the antrum, and their death has features more
consistent with that of other cell types that undergo death as a
result of apoptosis 22

The result of the ovarian histological study is similar to that
that of a group of authors, that reported disintegration of the
antral follicle following treatment with Andrograhis
paniculata root extract in female albino rats 2%, Widespread
follicular atresia in the ovarian histology of rats treated with
amodiaquine has been reported 4. Typically, the proestrus
ovary is made up of degenerate corpora lutea, cytoplasmic
vacuoles, and the proliferation of fibrous tissue in the central
cavity. An atretic follicle represents degenerating follicle,
irrespective of its stage of maturation. Follicles degenerate
when the process of growth and differentiation is
compromised. Follicular atresia is an integral part of ovarian
function, but when there is an increase in the number of
atretic follicles with an attendant decrease in the population of
normal follicles, it then becomes pathological; as was the case
in this study. The increased atresia recorded in the present
study may have been due to the non-availability of the
required amount of the extra ovarian regulators- the
gonadotrophins 4 The extract may have acted on the
hypothalamus indirectly or on the pituitary gland; thus
making the follicular receptors less responsive to the available
gonadotrophins. The active principle in the extract may have
also compromised the intra- ovarian and intra- follicular
regulatory factors and in turn, hindered follicular growth in
the ovaries. Some of the histopathological changes that
oxidative stress can give rise to in the ovaries include atretic
follicles, bleeding, inflammation  (characterized by
inflammatory cell infiltration), vascular congestion, and
edema %1 261 271 |n the present study, some of these typical
features of oxidative stress causing changes [?81 were seen;
therefore, it is probable that some form of oxidative stress
may have been induced in the ovaries which resulted in
vascular congestion and other degenerative damages recorded
in the current study. Therefore, it can be concluded that the
administration of aqueous flower extract of A. africana
produced degenerative changes in the ovaries as it increased
follicular atresia in preovulatory follicles which may in turn
impair ovulation and fertility. The mechanism of action of the
extract may be through the depletion of hormones perpetuated
by the tannins in the extract as found in previous studies [?°1,

Conclusion

There was a clear demonstration in this study that the aqueous
flower extract of A. africana produced disruptive and
degenerative effects in the normal histology of the ovarian
and uterine tissues of Wistar rats. This is indicative of its
potential to impair fertility in female Wistar rats and if
consumption is not checked in humans may also elicit similar
effects. Investigations to elucidate the mechanisms of actions
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of isolated compounds of aqueous flower extract of A.
africana should be carried out.

Acknowledgment

We like to acknowledge the contributions of the Chief
Technologist of the Departments of Anatomy Igbinedion
University, Okada. Our gratitude also to the staff of the
histopathology laboratory of Igbinedion University Teaching
Hospital, Okada for assisting with slide preparation.

References

1. World Health Organization (WHO). General guidelines
for methodologies on research and evaluation of
traditional medicine. Switzerland; c2000.

2. Agbo KA, Adediwara AA, Jaiyesimi RP. Ethnobotanical
survey of plants used in the Management of Diabetes
Mellitus in Southwestern Region of Nigeria. Journal of
Medicine and Medical Science. 2000;2(1):20-24.

3. Ogbonnia SO, Nkemehule FE, Anyika EN. Evaluation of
acute and sub-chronic toxicity of Stachytarpheta
angustifolia extract in animals. African Journal of
Biotechnology. 2009;8(9):1793-1799.

4. Miller LG. Herbal medicines: selected clinical
considerations focusing on known or potential drug-herb
interactions.  Archives of Internal  Medicine.
1998;158(20):200-2211.

5. Okoli CO, Akah PA, Nwafor SV, Anisiobi Al,
Ibegbunam IN, Erojikwe O. Anti-inflammatory activity
of hexane leaf extract of A. africana C.D. Adams. Journal
of Ethnopharmcology. 2007;109(2):219-225.

6. Taziebou LC, Etoa FX, Nkegoum B, Pieme C, Dzeufiet
DPD. Acute and subacute toxicity of A. africana leaves.
African Journal of Traditional, Complementary and
Alternative Medicines. 2007;4(2):127-134.

7. Guyton AC, Hall JE. Textbook of Medical Physiology;
c2006. p. 1021.

8. Turin EM, Nagle CA, Lahoz M, Torres M, Turin M,
Mendizabal AF, et al. Effects of a copper-bearing
intrauterine device on the ovarian function, body weight
gain and pregnancy rate of nulliparous heifers
Theriogenology. 1997;47(7):1327-1336.

9. Bermudez L, Garcia-Vicent C, Lbpez J. Assessment of
ten trace elements in umbilical cord blood and maternal
blood: association with birth weight. Journal of
Translational Medicine. 2015;13:291.

10. Okwuonu CU, Njoya HK, Baxter-Grillo D.
Phytochemical, elemental and proximate constituents of
Aspilia africana flowers. Journal of medicinal plant
studies. 2017;5(4):22-27.

11. Yang ZWY, Guo L, Lin XH, Wang JS, Tong, Zhang GY.
Quantitative  (stereological) study of incomplete
spermatogenic suppression induced by testosterone
undecanoate injection in rats. Asian Journal of
Andrology. 2004;6(4):291-297.

12. Haslam E. Natural polyphenols (vegetable tannins) as
drugs: Possible modes of action. Natural Products.
1996;59(2):205-215.

13. Foldi J, Kulcsar M, Pecsi A, Huyghe B, De Sa C, Lohuis
JA, et al. Bacterial complications of postpartum uterine
Involution in cattle. Animal Reproduction Science.
2006;96(3-4):265-81.

14. Sheldon IM, Dobson H. Postpartum uterine health in
cattle. Animal Reproduction Science. 2004;82:295-306.

15. Emtenan M, Hanafi WM, Ahmed Sherein I, Abd El
Moez HH, El Khadrawy, Amal R. Effect of Clinical

~101~


https://www.plantsjournal.com/

Journal of Medicinal Plants Studies https://www.plantsjournal.com

Endometritis on Ovarian Activity and Oxidative Stress
Status in Egyptian Buffalo-Cows. American-Eurasian
Journal of Agriculture and Environmental Science.
2008;4(5):530-536.

16. Raji LO, Fayemi OE, Ameen SA, Jagun AT. The Effects
of Aqueous Extract of Allium sativum (Garlic) on Some
Aspects of Reproduction in the Female Albino Rat
(Wistar Strain). Global Veterinaria. 2012;8(4):414-420.

17. Udoh F. Evaluation of Pharmacodynamic effects of
ethanolic extract of the leaves of Gnetum Africana on the
uterine and ovarian tissues morphology of rats. Journal of
Natural Sciences Research. 2012;2(10):2224-3186.

18. Kumar TR, Wang Y, Lu N, Matzuk MM. Follicle
stimulating hormone is required for ovarian follicle
maturation but not male fertility. Nature Genetic.
1997;15(2):201-204.

19. Abel MH, Wootton AN, Wilkins V, Huhtaniemi I,
Knight PG, Charlton HM. The effect of a null mutation in
the follicle-stimulating hormone receptor gene on mouse
reproduction. Endocrinology. 2000;141(5):1795-1803.

20. Fauser BC, Van Heusden AM. Manipulation of human
ovarian function: physiological concepts and clinical
consequences. Endocrine Reviews. 1997;18(1):71-106.

21. Kreeger PK, Fernandes NN, Woodruff TK, Shea LD.
Regulation of mouse follicle development by follicle-
stimulating hormone in a three-dimensional in vitro
culture system is dependent on follicle stage and dose.
Biological Reproduction. 2005;73(5):942-950.

22. Junqueira LC, Carneiro J. Basic Histology Text and
Atlas.11th ed. New York, McGraw-Hill; c2005. p. 449-
67.

23. Palaniyandi K, Sivaranjani K, Rajeswari K, Kalaiselvan
D. Effect of Andrographis paniculata Wall. Ex Nees root
extract fractions on estrogen, FSH, LH and ocary of
female albino rats, Rattus norvegicus. Indian Journal of
Natural products and resources. 2013;4(1):42-47.

24. Gbotolorun SC, Osinubi AAA, Oremosu AA, Noronha
CC. The effect of amodiaquine on oestrus cycle, ovarian
histology and oxidative stress makers in regular cyclic
sprague-dawley rats. Agriculture and Biology Journal of
North America. 2011;2(4):630-637

25. Solomon T, Largesse Z, Mekbeb A, Eyasu M, Asfaw D.
Effect of Rumex steudelii methanolic root extract on
ovarian folliculogenesis and uterine histology in female
albino rats. African Health. 2010;10(4):353-361.

26. Coskun A, Coban YK, Ciralik H. Critical ischemic time
for the rat ovary: Experimental study evaluating early
histopathologic changes. Journal of Obstetrics and
Gynecology. 2007;35(2):330-334.

27. Guven A, Kayikci A, Cam K, Arbak P, Balbay O, Cam
M. Alterations in semen parameters of toll collectors
working at motorways: does diesel exposure induce
detrimental effects  on semen. Andrologia.
2008;40(6):346-351.

28. Halici Z, Karaca M, Keles ON, Borekci B, Odabasoglu F,
Suleyman H. Protective effects of amlodipine on
ischemiareperfusion. Injury of rat ovary: biochemical and
histopathologic evaluation. Jorunal of Fertility and
Sterility. 2008;90(6):2408-2415.

29. Okwuonu CU, Njoya HK, Baxter-Grillo D.
Phytochemical, elemental and proximate constituents of
Aspilia africana flowers. Journal of medicinal plant
studies. 2017;5(4):22-27.

~102~


https://www.plantsjournal.com/

