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HISTOLOGICAL EFFECTS OF AQUEOUS LEAF EXTRACT
OF CHAYA (CNIDOSCOLUS ACONITIFOLIUS) ON THE TESTES

AND EPIDIDYMIS OF ADULT WISTAR RATS
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Abstract

The histological effects of aqueous leaf exdtract of Chaya [(Cnidoscolus aconitifoling) on
the testss and epididymis of adult wister rats were studisd. The rats were
acclamatized fur two weeks, weighed and assigned to four groupe (A—D) of six rats in
each group. The leaf extract was administered by gavage to each animal in treatment
groups B, C and D) at a dose of 1.5g/Kgbwt for two, four and eight weeks respactivaly.
Group A served as control and hed 1ml of sterile water by gavage duaily. At the end of
each study perlod, animals were sacrificed and the testes and epididymis were
diagected out for histological studies. The tissues were weighed and then fixed in
Boin's fluid, processed and stained with haemetoxylin and eosin, Results showed
significant decrease ([P<0.05) in mean testicular and left epididymal weights for
groups C and D enimals with mild to severe disruption in the architecture of the testes
and epididymis in all the treatment groups. There was also progressive disruption in

the spermatogenic cell serlas with early release of iImmatrre sperm cells into the

seminiferous tubules and epididymis.

Introduction

The paired testes are the male ponads which
producs spsrmatozoa and secrets the sex
hormones (testosterone and estrogen).
However, thess two products come from
different regions of the testss.' The region of
the teates that produces spermatozoa are the
seminiferous tubules. Each testes has 250 to
1,000 seminiferous tubules. When
unravelled, the seminiferous tubules are
seen to begin blindly or by anastomotic
loops. The tubules in rats ere described as
clozed loops, opening at both ends into the
tubuli recti.**

The seminiferous tubules consist of a tunic
of fibrous connective tissue, a well-defined
basal lamina, and a complex germinal or
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seminiferous epithelium. The seminiferous
epithellum consists of two types of cells.
The sertoli or supportive cells and cells that
constitute the spermatogenic lineage. These
later cells are stacked in 4 — B layers and are
rasponsible for producing spermatozoa.’

Interstitial cells of Leydig secrste the
hormones, testosterone and cestrogen. In
the adult testes, Leydig cells occur as
isolated or clustered cells in the spaces
hetween sgeminiferous tubules in
association with connective tissue, nerves,
blood and lymphatic vessels.’

In most species, there are two generations of
leydig cells; a foetal generation and an adult
generation. ** The foetal peneration ia
stimulated by chorionic gonadotropin to
sacrete testosterone during gestation.® The
epididymis temporarily stores spermatnzoa
produced in the testes before it is conducted
to the female reproductve tract.
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Cnidoscolus aconitifolius is commonly
called Chaya or tree Spinech. It is a
perennial shrub of the family Euphoblaceae
commonly found in the tropics. It is a
nutritlous leafy wvegetable crop
domesticated in precolonial times and
continues to be used today as food,
medicine, a living fence post and
ornamental plant by at lsast ten Maya
groups as wall as many Mexican and Meso-
american Peoples.’ It is one of the most
productive green vegetables eaten in south
western Nigeria where it is called Iyana
Ipaja.” It is also eaten by the inhabitants of
south eastern Nigeria where it is called
“Hospital too far”.

Studies have shown that fresh Cnidoscolus
Aconitifoliug leaves contain per 100gram
components including meoisture (72.1 to
83.0), protein (4.17 - 6.82), fat (1.72 —2.87),
crude fibers (2.47 - 3.84), total
carbohydrates (8 — 13), ash (2.5 — 2.8).
Others are calcium (141 - 497mg),
phosphorus (69— 98mg), Iron (2.4 — 4.7mg],
- Carotene (10- 18mg), ascorbic acid [23?
—318mg), hydrogen cyanide (27 — 42.mg]
thianin [[J Zmg), riboflavin (0.4mg}, niacin
(1.6mg).”

More recent studies have shown the
presence of alkaloids, saponina, tannina
and cyanogenic glycosides. This sams
studyunnﬁnnadthaprasanuaofacytotmdc
component in the hot alkeloid fraction
(AFH) of theleaf of Cnidoscolus aconitifolius.™

A wide variety of clalms have been made a8 to
themedlmnalafﬁcacyofﬂhayuaaahmhnant
for numercus ailments, ranging from the

ahilitytnstrengthenﬁngamaﬂs and darken
grey hair, . It has also been associated with

antl-contraceptive properties.™

Inspite of these medicinal claims, more
recent studies have shown that alcohol
exiract of Cnidoscolus aconitifolius is toxic
and caused bons marrow destruction in a

dose dependent pattern.” The ethanol leaf
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exiract has also been shown to exhibit
cytotoxic activity.” The present research
was gimed at evaluation of the sffect of the
plant on the testes and epididymis and its
potential on male fertility.

Materials and Methods

Frech leaves of Cnidoscolus aconitifolius
were collected from the premisss of the
Department of Biochemistry, University of
Benin, Benin City and were identified and
authenticated at the Forestry Research
Institute, Ibadan, Nigeria and registered as
FHI 109528 in the Herbarium. The ageous
leaf extract was preparsd according to the
method of Salahdeen, 2006." The dose
used for this study was 1,500mgkg/body
weight (mg/Kg.bwt} which was less than
the calculated LD., value for Cnidoscolus
aconitifolius,™

Twenty four adult male wistar rats
waighing 250- 300g bred in the animal
house at the Department of Anatomy,
University of Benin were used for this
study. Animals were acclimatized for two
weeks, weighed and assigned inte four
groups (A — D). The rats were fed with
standard rat chow (Bendel Livestock Feed,
Edo State, Nigeria.) and had free access to
water throughout the period of the
expsriment.

Group A served as control. In addition to
the normal feed and water, they had 1ml of
sterile water daily by gavage to serve as
control for stress of administration while
groups B, C, and D represented two, four,
and eight weeks treatment groups
respectvely. The study rats received
1.5grams/kg.bwt of the aqueous leaf extract

daily by gavage.

At the end of each study period, the rats
were anaesthetized with chloroform. The
testee and epididymis were sxposed
through a wventral midline abdominal
incision and dissected out. The organs were
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fixed in Boin's fluid, processed and stained
with Hasmatoxylin and Eosin. The slides
were examined under a trinocular
microscope with camera device (Procam
D588E, Ningbo Guangbo Digital
Technology Co. Ltd., China.] and
photographe were taken at X400
magnifications and preparsd as

photomicrographs for study of histological
changes.

Resulis

Weightofrats

Figure I showed the initial and final weight
of rats in both the control and treatment
groups. There was progressive increase in
weight in all ths groups throughout the

period of experiment.

Testicular and Epididymal weight

Table I showed comparison of the right and
left testicular weights of rats between the
treatment and control groups while table IT
showed comparison of right and left
epididymal weights of rats in the different
treatment groups and control. There were

statistically significant differences
[P<0.001) in the mean right and left
testicular weights, and left epididymal
waights between the control and treatment
rats. However, there was no statistical
differsnce (p=0.535) bstween the right
epldidymal weight of all groups studied.

Seminiferous tubules

Figure Ila showed a section of seminiferons
tubule of control rats with normal
architecture and the spermatogenic cell
series arranged sequentially. The lumina
ara filled with tufts of tails of spermatozoa.
Figure Illa showed mild disruption of the
epithelium and sequential arrangement of
the cells of the spermatogenic series. The
gsaction also showed tufty tails of
spermatozoa in the lumen of ths
seminiferous tubule.

Figures IVa and Va showed severe
disruption of the epithelia and sequential

arrangement of u&lls of the togenic
series in the seminiferous ﬂm &

Figure IVa showed mamly immature
spermatogenic cells in the lumen of the

secton while figure Va showed the lumen to
be empty.
Candal epididymis

ints o canic ke TVes opitifosal
epldidymis Tats. epi
tubule demonstrated normal architecture
and was lined by pseudostratified columnar
epithelium of the ciliated variety and their
lumina are filled with spermatozoa.

IIIb showed section of the caudal
epididymis for two weeks treatment group.
The section showed normal architecture
similar to that of the control but with widened

between the contained spermatozoa
inthe lumen and the epithelialllnrng.

Figure IVb showed sections of caudal
containing clump of immature

cells of the spermatogenic series. The
uIm appears with a widened

space between it and the luminal content while
ﬁgum?bshnwedmetaplamoftheca]lsofﬂm

epithelium with an empty lumen.

Discussion

This study showed that the oral
administration of the aqueous extract of
Cnidoscoulua aunniﬂfu]ius for two, four and
eight weeks at :g;;shﬂ of 1.53-’kgbw1t:hrasultﬂg
in sive weight increases in the teste
rats. ﬁe increase may be due to poasible
nutritional value of the plant.”™* It may also
be as a result of natural growth phenomenon.

Observations frem the testicular and
epididymal histelogical studies showed
progressive disruption in the architecture of
the seminiferous tubules and in the

tial arrangement of the spermatogenic
cell series in the epithelium of the treatment
ratsmgrnu 8 B, C and D. By the fourth and
eight weeks of the experiment, the
dlsruptmns had become quits severe with
clumps of immature spermatogenic calls in
the lumen of both the seminiferous tubules
and epidid at four weeks and empty
lumma at eight weeks.
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Appendix
= MITIAL WEIGHT OF RAT (grams]
400 ® FINAL WEISHT OF RAT [grams) 5
350 - 3375

i} =
= =

MEAN WEIGHT OF RAT {g)
et
=

Figure [ MEAN INITIAL AND FIMAL WEIGHT OF RATS [group & (contrel}, group B, Cand D [treattnent grolips at two,
feur and eight weeks respectively}

Table ) Comparison of the right and left testicular weights of the rats between the
treatment groups ahd control

Group A Group B Group C Group D p-vahue

Right

Testenlar po.n 5D 153+008 162+007 1.18+007 050+0.03 <0.001

Left
Testicular

Mean+SD 153+013 159+0.06 121+0.04 0.80+002 <0.001
welght
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Table II: Comparison of Right and Left Epididymal weights of rats in different treatrnent
groups and control

Group A Group B Group C Group C p-value

Right

2‘;1?‘“1 Mean+SD 0.20+022 018+002 015+001 011+001 0535

Left Mean+5D 020+001 018+001 014001 010001 <=0.001
Epididymal
weight

Figure lla: Photomicrogragh of seminiferous whule of Control Figure llb: Photomicroeragh of caudal epididymis of control
rats (HEE Xa00): i. Primary spermatocyte (i Spernatogonium i rats [HE&E X40) i Spermatozoa i: Mucleus of the epithelial
Spermatid iv: Spermatozea v: tufty tails of spermatozoa vi: lining of the epididymis iii. Space between the epithelium
Peritu bular [Myoid) cell vii: Sertoli cell and the luminal content iv: stecocillia of the wall of the

epith elium
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Figure Illb: Photomicrogreph of epididymis after 2meeks
treatment with Cnidascalus acanitifalivs [HE&:E X400 i
Spermatazas in the lumen af epididymis ii: Stereacilia iii:
Mucleus af the epithelium af the epididymis iv: Space between
the epithelium and the luminal cantent

Figure llla: Phatamicragraph af seminiferaus tubules after
2weeks treastment with Cnidascalus acanitifalius [H&E X400)
shawing mild disruptian in the sequential arrangement af the
zells af the spermatagenic series: i Tufty tails of Spermatazaa
ii: Spermataraa iiic Primary Spermatacyte iv: Interstitial Cells af
Leydigw: Sertali Cell vi: Spermatid vii: Spermatagania.

Figure IWa: Phetemicregraph of seminifercus tobules after Figure IVB: Phetomicregraph of cudal epididymis after
dweeks treatrent with Cnidesolus acenitifelios (HEE %400 dweeks treatment with Cnid escelus acenitifelius [HEE X400)
shewing i Spermatezea ii: Spermategeniom i Clump of early shewing i: Clump of immature speematogenic ol i
spermagenic cells in the lumen ef the seminifersus tubule v Epididyrmal lumen iii. Epithelial [ning of the epididymis.

Lerteli cell v, Bleod vessel vi. Interstitial [Leydig) Cells
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Figure Va: Fhototnicrograph of seminfercus tubu les after
Aweeks treattment with Chid cscolus aconitifolivs [(HEE X000 0
lutren of epididymis i imtmature spermatogenic cell iii. prirary
spermatooyte

Figure Vh: Photomicrograph of caudal epididyenis after Sweeks
treattment with Chidescolus aconitifolivs [HEEXASD) showing i
Mucleus of the epididyrmal epithelium ii. Epididytmal lumen i
cohnedive tissue in the interstitiv r of epididymis

There was progressive decrsass in
testicular and epididymal weights for all the
treatment rats when compared with the
control rats. The decreass for groups C and
D rats were significant. A similar study has
reported that extracts from different parts of
Cuarica Papaya dscreased the testicular
weight of wistar rats when administered
orally for eight weaks.™

The present study has shown that
Cnidoscolus aconitfollus iz not only
associgted with progressive decrease in
testicular weight but slso in spididymal
weight which wers both duraton of
treatment dependent. The histological
photomicrographs of group C rats showed
early releass of rounded and elongated
spermatids into the lumen of the
seminiferons tubules and the presence of
these cells in the epididymis (Fig IVa and IVb)
Figure Va and Vb representing seminiferous
epithelium and epididymis of sight weeks
treatment showed arrest of spermatogenesis
with failure of spermiogenesis.
Consequeantly the lumina of tha
seminiferous tubules and epididymis were

empty and devoid of spermatozoa, round or
alongated spermatids. Previous studies
have shown that luteinizing hormone (LH],
through specific receptors found on the
gurface of Leydig cells controls the
production and secretion of testosterone. ™
Several phases of germ cell development
are known o rely on androgen action. The
progreasion of germ cell development from
gpermatogonia throupgh toc the meijotic
spermatocytes can occur in the absence of
androgens. However, the survival of the
pachytene spsrmatocytes (meiosis II)
during the long meiotic prophase and eniry
into the final meictic division require

androgen action,®*

Therefore, in. ths sbsence of androgen
gignaling via sertoli cells, sparmagl;ﬂrtes
cannot complets meiatic divisions ng
haploid round spermatids are produced.
The progression of haploid spermatids
through spermatogenesis also relies on
androgens and in the absence of androgens,
dpermalugenesis arrests at stepa 7 -8 due to
efects in round spermatids survival and in
the ability of the newly elnn%ated
srmatids to adhere to sertoli cells.”
ﬁFJ‘:al release of spermatids during t]:|.a
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process of spermiation i3 also sensitive to
androgen and gonadotropin inhibition®™
gince germ cells do not contain androgen
receptors in the somatic cells. Many
functions of the sertoli cells are known to be
androgen dependent such as the
maintenance of tight junctions at the blood
teates barrer ™ ~ ™ and the }.)mducﬂml of
gdmgen respoufaive mRNA" ara hkal:,;atﬁ
TIACesEary supporting germ
e el i g
O indi present
study, in which round and ted
8 tids werse prematurely released inta
seminiferous tubules and epididymis
and thess cell lines became absent at later

stages (figurss Va and Vb).

Conclusion

The findings of this ressarch. show that
Cnidoscelus aconitifolins caused
disruption in ths architecturs of the testes
and epidid: with reduction in testicular
and epididymal weights as well as caused
progreasive disruption in the
slgen:natoganicce]lsarisswith early ralease
of immature sperm cells, These effects may
subsequently lead to azoospermia, since the
seminiferous tubules amr apididyrmis of
treated rats at eight weeks were devoid of

spermatogenic in their lumina.
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