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Abstract

Chronic alcohol consumption has been implicated in male infertility, whereas Carica papaya (CP) ripe fruit possesses anti-
oxidant activity. This study investigated histomorphological and hormonal effects of ripened CP in alcohol experimental
model. Thirty Wistar rats were divided into six groups of five animals each as follows; groups 1, 2 and 3 received distilled
water 2 ml, 40% ethanol 5 ml, and 40% ethanol 5 ml + 50 mg Clomiphene citrate/kg body weight, respectively, while groups
4, 5 and 6 received 40% ethanol 5 ml + CP 500, 1000 and 1500 mg/kg body weight, respectively. Sperm counts and motility
were significantly decreased (p < 0.05) in group 2 compared to group 1. Testosterone significantly increased (p < 0.05) in
CP-treated groups, and luteinizing hormone was significantly reduced (p < 0.05) compared to the control. Group 2 showed
spermatogenic cell distortions which were ameliorated in the CP-treated groups. CP exerted testicular protective potential

against ethanol-induced testicular toxicity plausibly via its antioxidant mechanism.
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Introduction

The consumption of alcohol represents the third largest risk
factor for disease burden in high-income countries, behind
smoking and hypertension, both of which are also associated
with alcohol misuse [1, 2]. Alcohol consumption has been
associated with a reduction in seminiferous tubular diameter
and germinal epithelium, sperm concentration, percentage
of spermatozoa with normal morphology and motility, in
addition, to a decrease in serum levels of testosterone [3].
World Health Organization defines infertility in women
as the failure to achieve a clinical pregnancy after 12 months
or more of regular unprotected sexual intercourse [4], while
infertility can also be the inability of a sexually active, non-
contraceptive couple to achieve spontaneous pregnancy in
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1 year [5]. It is undeniable that good quality semen is essen-
tial for reproductive success.

The testis is a male gland important for both reproduc-
tive (exocrine) and secretory (endocrine) functions [6]. They
produce male gametes or sperms and they secrete hormones,
primarily testosterone, which is responsible for the growth of
male genitals and sperm production [6]. It is a paired, ovoid
organ that sits in the scrotum, and has an average volume of
25 ml with 3.5-5 cm length by 2.5-3 cm in both widths [7].
Microscopically, testicular tissue contains interstitial con-
nective tissues and lobule of glandular tubules interspersed
with reproductive tissue cells [8, 9].

Carica papaya (CP) is a giant herbaceous plant resem-
bling a tree, but not woody, in the family Caricaceae,
found in Africa, believed to originate from South Mex-
ico and/or in Central America [10]. Studies have linked
papaya leaf extract with health benefits, such as the heal-
ing of wounds [11], reducing cardiovascular disease risk
[12], anti-inflammatory activity [13], anti-tumor activity,
alleviating allergic disorders and serving as an immune-
adjuvant for vaccine therapy [14]. C. papaya have been
shown to contain many active components that can
increase the total antioxidant power in blood and reduce
lipid peroxidation level, such as papain, chymopapain, cys-
tatin, a-tocopherol, ascorbic acid, flavonoids, cyanogenic
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glucosides and glucosinolates [15]. It has been used to
treat intestinal worms as well as warts, sinusitis, eczema,
cutaneous tubercules and hardness of the skin [16]. Papain
ointment is commonly made from fermented papaya flesh
and is applied as a gel-like paste as documented in an anti-
ulcer study [17]. Papaya seeds have been reported to pos-
sess possible female contraceptive effect on human [18].

Clomiphene citrate (CC) available as Clomid 50 mg, is
an orally administered, nonsteroidal ovulatory drug which
has estrogenic and anti-estrogenic properties and increases
steroidogenesis [19]. It is a medication that is commonly
used for the treatment of infertility both in females and in
males [20]. This selective oestrogen receptor modulator
increases gonadotropin levels, and ultimately stimulates
testosterone and sperm production [21].

This study investigated the ameliorative potential of
ethanolic extract of C. papaya ripe fruit on some male
reproductive parameters and testis histomorphology in an
alcohol toxicity model in Wistar rats.

Materials and methods

Plant collection, authentication and extract
preparation

Five Cuban species of ripe C. papaya fruit weighing
2.5-3.2 kg were collected from a local farm in Nduetong
Oku, within Uyo metropolis in the month of April, 2017,
and authenticated by the Department of Botany, Univer-
sity of Uyo. A specimen voucher number of C. papaya
(herbarium number UUPH18a) was obtained from Fac-
ulty of Pharmacy herbarium with taxonomic identified.
Fresh fruits were washed and epicarp peeled off, seeds
removed, and the flesh blended with a fruit blender to pulp
as reported by Bhardwaj and Pandey [22]. The freshly
blended fruit was wet macerated in 70% ethanol and kept
for 72 h, and then filtered initially with cheese cloth and
later with Whatman No. 4 filter paper. The extract was
then concentrated by evaporating to dryness in a water
bath at 45-60 °C, and crude extract obtained (330.05 g)
was closed in a glass container, and refrigerated at 2—8 °C
until use.

Phytochemical screening of Carica papaya

Phytochemical screening of the plant extract to test for
alkaloids, saponins, phenol, cardiac glycosides, flavonoids,
terpenes, phlobatannins, anthraquinones, tannins and carbo-
hydrates was performed according to methods described by
Sofowora [23] and Trease and Evans [24].
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Determination of acute toxicity of Carica papaya
fruit

Acute toxicity testing (LDs) of the fruit extract was carried
out according to modified Lorke’s method [25]. Determina-
tion of the medial lethal dose (LDs) guides the selection of
the low, middle and high dose (10, 20 and 30% of LDs) of
the extract according to Okokon et al. [26].

Animal care and use

Thirty (30) adult male albino Wistar rats obtained from the
Faculty of Basic Medical Sciences Animal House, Univer-
sity of Uyo, weighing 150-220 g were used for the study.
The animals were allowed to acclimatize for 2 weeks and
given humane care in accordance with the Principle of
Laboratory Animal Care and Use [27]. The animals were
randomly selected into six groups of five animals each, and
housed in well ventilated wooden cages and kept under con-
trolled environmental conditions of temperature 25+5 °C
and 12 h light/dark cycle. The rats were given standard
chow, and water was provided ad libitum throughout the
course of the study. All the studies conducted were approved
by the Department of Anatomy and Faculty of Basic Medi-
cal Sciences Research and Ethics Committees.

Experimental design

The thirty experimental animals were weighed and then ran-
domly divided into six experimental groups of five animals
each as shown in the Table 1. The administrations were by
oral gavage once daily at specific time between 7:00 and
8:00 am.

Body weights of the animals were recorded weekly and
final body weight taken at the end of the treatment period,
and then sacrificed 24 h after the last administration. Ani-
mals were anaesthetized with chloroform, and their thoraco-
abdominal walls dissected to access the heart, epididymis

Table 1 Experimental design

Group Treatment Dosage/kg b.w  Duration
(weeks)
Distilled water (control) 2ml 4
40% EtOH alone Sml

40% EtOH + clomiphene citrate
40% EtOH + C. papaya
40% EtOH + C. papaya
40% EtOH + C. papaya

4
5 ml+50 mg 4
S5ml+500mg 4
5ml+1000 mg 4
S5ml+1500 mg 4

AN AW N =

CCclomiphene citrate, EtOH ethanol, CP Carica papaya, b.wbody
weight



Toxicol Res. (2020) 36:149-157

151

and testis. Blood was aspirated from the heart through car-
diac puncture, centrifuged and serum collected for hormo-
nal assay. Immediately after, both testes were collected and
gross morphometric assessments were performed. Caudal
epididymis were dissected out and minced for semen analy-
sis. The testes were thereafter fixed in 10% buffered formalin
for 7 days, for tissue processing and histological studies.

Semen parameters: estimation of sperm motility

Caudal epididymis was incised to expose fluid. 5 pl of the
epididymal fluid was collected with a micro pipette, and
delivered onto a glass slide and covered with a 22 X 22 mm
cover slip. Glass slide was taken to light microscope and
viewed at magnification at X400. Motility estimation was
then carried out at room temperature between 24 and 28 °C.
Microscopic field was scanned systematically and each sper-
matozoon encountered was assessed. Motility was recorded
in percentage and classified as progressively motile, non-
progressively motile and non motile. Procedure was repeated
and average taken [28].

Estimation of sperm count and concentration

Harvested epididymis was cut with an anatomical scissors
and minced in a petri dish. 50 pl of epididymal spermato-
zoa was diluted in 950 pl diluent. Well mixed solution was
pipette into both chamber of hemocytometer. Hemocytom-
eter was placed on the stage of the microscope. Objective of
the microscope was adjusted to x40 magnification. Hemocy-
tometer was viewed and counting was done. Values of counts
were recorded. Counting was repeated in each chamber and
average count documented. Average number of cells, cell
density, dilution factor, and cell concentration was then cal-
culated for by applying the formula as described for a similar
reproductive toxicity study [29].

Gross morphometry
Testicular weight and volume

Testis was extracted from the animal while the blood and
connective tissue were cleaned off. Testis was then placed
on the weighing balance with a setting to measure in grams.
Weight of both testes was recorded, and average weight
documented.

Fluid (water) was put into a measuring cylinder to a
marked point on it scale. Testis was then introduced into
the cylinder with fluid. Change in volume of the fluid in the
cylinder was observed. Volume of testis was then recorded
by the expression.

Volume of testis = final volume of fluid in cylinder — ini-
tial volume of fluid in cylinder.

Major testicular axis

Testis was extracted from the animal while the blood and
connective tissue were cleaned off. Cleaned testis was
placed in a petri dish. Jaws of the digital vennier caliper
were extended to touch both pools of the right and left testis.
Values were observed and recorded.

Testicular diameter

Testis was extracted from the animal while the blood and
connective tissue were cleaned off. Cleaned testis was place
in a petri dish. Jaws of the digital vennier caliper were
extended to touch the circumference of both the right and
left testis at the equatorial pool. Values were observed and
recorded.

Determination of reproductive hormones

The serum levels of Luteinizing hormone (LH), follicle stim-
ulating hormone (FSH) and testosterone were determined
using AccuBind ELISA Microwells kits (Monobind Inc.,
Lake Forest, CA, USA) with catalog numbers: 425-300,
625-300 and 3725-300 for FSH, LH and total testosterone,
respectively, in accordance with manufacturer’s protocol.

Sacrifice and tissue processing

At day 25, rats were humanely sacrificed under chloroform
inhalation and the testis dissected out, blotted dry, fixed,
processed and stained using haematoxylin and eosin method
[30]. The slides were viewed under light microscope for his-
tological changes.

Statistical analysis

Data obtained from this study were analyzed using Graph-
pad 6 version II (San Diego, CA) system package. Results
were expressed as mean + standard error of mean. One way
ANOVA and multiple comparism and T Test were employed
with the significance level at p < 0.05.

Results

Median lethal dose of ethanolic extract of C. papaya
ripe fruit

No mortality was observed with an increasing dose of the
extract up to 5000 mg/kg body weight. At this point the
process was discontinued and the medial lethal dose of C.
papaya ripe fruit was estimated to be over 5000 mg/kg body
weight.
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Phytochemical analysis of ethanolic extract of C.
papaya ripe fruit

Phytochemical analysis showed that C. papaya ripe fruit
ethanolic extract has the presence of saponins (0.94 g),
cardiac glycoside (0.0987 g), flavonoid (0.98 g), deoxy-
sugar, terpenes and steroids, phlobatannins (0.46 g), alka-
loids (0.76 g), anthraquinone and carbohydrates. However,
tannins and phenols were observed to be absent, since
there were no significant expression of their presence by
testing (Table 2).

Effect of ethanolic extract of C. papaya ripe fruit
on testicular morphometry

Analysis of the different gross morphometric parameters;
testicular length (right and left), testicular volume (right
and left), testicular weight (right and left) and testicular
diameter (right and left) show no significant differences in
all groups when compared to the control. However, there
was significance decrease (p < 0.05) in the diameter of the
right testis (TDR) of the group 4 and 5 (40% ethanol + C.
papaya 500 mg/kg and 40% ethanol + C. papaya 1000 mg/
kg) as compared to the group 2 administered 40% ethanol
(Table 3).

Effect of ethanolic extract of C. papaya ripe fruit
on semen parameters

Analysis of the sperm activities showed a significant increase
(» <0.05) in sperm count in groups 5 and 6 administered
with 40% ethanol + C. papaya (1000 and 1500 mg/kg)
respectively compared to the 40% ethanol group, but signifi-
cant decrease (p < 0.05) in sperm count in groups 2 (40%
ethanol) and 3 (40% ethanol + clomiphene citrate) compared
to the control group. There was also significant increase
(p < 0.05) in sperm motility in the same groups 4, 5 and 6
compared to the group 2, but significant decrease (p <0.05)
in sperm motility in the groups 2 (40% ethanol) and 3 (40%
ethanol 4+ clomiphene citrate) compared to the control group
(Table 4).

Effect of ethanolic extract of C. papaya ripe fruit
on reproductive hormones

The result of hormonal assay showed a significant
increase (p <0.05) in testosterone in the ethanol + C.
papaya (500 mg/kg) (group 4) compared to the animals
that received 40% ethanol alone (group 2), and a signifi-
cant decrease (p < 0.05) in the luteinizing hormone in the
groups 3, 4, 5 and 6 administered with 40% ethanol + clo-
miphene citrate, 40% ethanol + C. papaya (500, 1000, and

Table 2 Phytochemical analysis of the ethanolic extract of C. papaya ripe fruit

Test Observation Inference Intensity Qnty (g2 g
of dry
extract)

Saponins 0.94

(1) Frothing test Stable foam formed Present +++
(2) Na,CO; test A brown precipitate formed Present +++
(3) Fehling’s solution test A brick red precipitate formed Present ++

Tannins (5% FeC;) No blue black precipitate formed Absent - -

Cardiac glycosides Reddish-brown ring at the interphase formed Present +++ 0.0987

Flavonoids Crimeson color formed Present +++ 0.98

Deoxy—sugar Violet ring at the interphase Present +++ -

Terpenes/steroids Formation of pink color at the interphase Present +++ -

Phlobatannins Bulky precipitate formed Present +++ 0.46

Phenol No bluish-black color formation Absent - -

Alkaloid 0.76

Dragendroff”s test No reddish precipitate formed Absent -
Hagger Reagent A white precipitate formed Present +
Mayer’s Reagent No brown precipitate formed Absent -
Anthraquinones Pink violet color seen Present ++ 0.3822
Carbohydrate
(1) Molisch’s test Formation of violet ring at the junction Present +++ -
(2) Benedict’s test Orange-red precipitate formed Present +++ -

+=lowly present, ++ =moderately present, +++ =highly present, —=absent
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Table 3 Effect of ethanolic extract of Carica papaya ripe fruit on testicular morphometry

Group TWR (g) TWL (g) TVR (ml) TVL (ml) TLR (mm) TLL (mm) TDR (mm) TDL (mm)

1 1.16+0.054 1.18+0.049 1.52+0.153 1.46+0.129 18.4+0.389 18.7+0.609 10.8+0.332 10.5+0.338
2 1.27+0.048 1.24+0.042 1.34+0.103 1.28+0.177 18.4+0.432 18.7+0.390 11.2+0.372 10.7+£0.447
3 1.20+0.085 1.22+0.079 1.38+0.175 1.28+0.165 18.1+£0.211 18.3+0.543 10.4+0.286 10.1+£0.160
4 1.26+0.047 1.27+0.076 1.13+0.125 1.25+0.144 18.2+0.313 18.3+0.600 10.1£0.226° 10.0£0.151
5 1.19+0.069 1.18+0.059 1.13+0.054 1.20+0.122 18.4+0.422 18.2+0.217 9.61+0.276° 9.77+£0.272
6 1.17+0.097 1.15+0.057 1.18+0.118 1.13+0.125 17.3+0.314 18.2+0.656 10.5+0.125 9.38+0.388

Values are expressed as mean +SEM

TWR testicular weight right, TWLtesticular weight left, TVR testicular volume right, TVL testicular volume left, TLR testicular length right, TLL

testicular length
ap < 0.05 relative to control

5p < 0.05 relative to 40% ethanol treated group (group 2)

Table 4 Effect of ethanolic extract of Carica papaya ripe fruit on
semen parameters

Group Sperm count (x 10® cells/ ~ Sperm motility (%)
ml)
1 61.7+9.18 79.8+£5.54
2 49.4+7.54* 13.0+2.55%
3 53.0+6.78* 18.8+10.5%
4 65.2+7.50 63.8+8.98"
5 81.8+6.43" 67.0+7.00°
6 84.6+5.23" 67.5+£7.22°

Values are expressed as mean+SEM; N=5
4p < 0.05 relative to control
°p < 0.05 relative to 40% ethanol treated group (group 2)

Table 5 Effect of Carica papaya ripe fruit extract on reproductive
hormones

Group Testosterone (ng/ml) FSH (mIU/ml) LH (mIU/ml)
1 1.77+0.376 9.8+4.67 37.6+4.55
2 0.73+0.074* 15.4+3.96* 29.5+10.90
3 1.16+0.324 9.1+1.96 15.2+3.98*
4 2.27+0.073° 14.1+£4.47° 7.6+1.70°
5 1.76 +0.305° 11.1+0.52 10.1+0.49°
6 1.64+0.095 11.4+3.52 19.3+5.78%

Values are expressed as mean+SEM; N=5

FSH follicle stimulating hormone, LH luteinizing hormone
ap < 0.05 relative to control

°p < 0.05 relative to 40% ethanol treated group (group 2)

1500 mg/kg) compared to the control. However, there were
significant increase (p < 0.05) in the follicle stimulating
hormone in the groups 2 and 4 compared to the control
(Table 5).

Histological observations

The photomicrograph of transverse section of the testis from
group 1, showed a normal histoarchitecture and arrange-
ments of spermatogenic cells, and presence of interstitial
cells of Leydig and basal germinal cells. No degeneration
was observed in the seminiferous tubules, and dividing sper-
matocytes with numerous spermatids and migrating sper-
matozoa toward the central parts of the seminiferous lumen
were observed and tubules are well distinct (Fig. 1G1).

The photomicrograph of transverse section of the testis
from group 2, presented an abnormal histo-arrangement of
the spermatogenic cells. Interstitial connective tissue were
degenerated, spermatogonia cells were scanty and scattered.
It also had few abnormal spermatids and disruption of basal
layer of germinal cells. Seminiferous tubules were degener-
ated (Fig. 1G2).

The photomicrograph of transverse section of the testis
from group 3, showed a normal seminiferous tubular his-
toarchitecture and arrangement of the spermatogenic cells.
Normal seminiferous tubules, presence of interstitial cells
of Leydig and basal germinal cells were observed. Cells of
seminiferous tubules demonstrated regenerations, but with
few dividing spermatocytes and spermatids with migrating
spermatozoa (Fig. 1G3).

The photomicrographs of transverse section of the testes
from groups 4 and 5, demonstrated a normal histoarchitec-
ture and arrangement in spermatogenic cells. Distinct pres-
ence of the interstitial cells of Leydig and basal germinal
cells were observed. There were also numerous dividing
spermatocytes and spermatids with migrating mature sper-
matozoa towards the central part of the seminiferous lumen
(Fig. 1G4 and GS).

The photomicrograph of transverse section of the tes-
tis from group 6, presented a normalizing seminiferous
histoarchitecture and arrangement of spermatogenic cells.
Seminiferous tubules were distinct, but indicated reduced
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Fig.1 G1-G6 The photomicrographs of transverse section of the matozoa, st sertoli cells, SL seminiferous lumen, sc spermatocytes, Ec
testis of each group (1-6) at X100 stained with H&E. Ict interstitial eroded cells, Dc cellular degenerations, Dct interstitial tissue degen-
connective tissue, Lc leydig cells, Spc spermatogenic cells, sp sper- erations

interstitial connective tissue cells. There were presence of  Discussion

interstitial cells of Leydig and basal germinal cells. Sper-

matids were fewer than normal, and there were migrating This study was to determine the protective effect of C.
spermatozoa towards the central part of the seminiferous papaya tipe fruits against ethanol induced toxicity to
lumen (Fig. 1G6).
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testicular tissue. Fertility impairment caused by alcohol
consumption has been on a rise, and different measures
have been employed to counter these effects. Ethanol and
its derivatives have been reported to cause testicular injury
[2]. The consequences of long term alcohol ingestion may
include gynecomastia, impotence, testicular atrophy, and
loss of libido [31]. Antioxidant capacity of juice (fruit
blends) has been linked to in vivo protection from oxida-
tive stress and the scavenging of free radicals [32]. The
antioxidant activity may be explained by the phytochemi-
cals and vitamins present [33].

The result of C. papaya fruit on acute lethal toxicity
test showed there was no mortality at up to 5000 mg/kg
body weight Wistar rats. This result verifies the fact that C.
papaya is very safe for consumption and does not pose any
health threat even at high concentration.

Phytochemical screening of ethanolic extract of C.
papaya ripe fruit showed the moderate presence of alkaloids
and anthraquinone, rich in saponins, flavonoids, cardiac gly-
cosides, deoxy-sugar, phlobatanins, and carbohydrate. The
screening also indicated the absence of tannins and phe-
nol. The absence of phenol correlates with the findings that
phenol increases in immature C. papaya and decreased at
mature and ripened stages [34]. The various biological activ-
ities of C. papaya are believed to be influenced by their phy-
tochemical constituents. One of the important phytochemical
is the flavonoid. Bioflavonoids are a group of natural benzo-
g-pyran derivatives, and are found to possess strong antioxi-
dant activities [35, 36]. Bioflavonoids widely distributed in
fruits and vegetables, are reported to exert multiple biologi-
cal effects including free radical-scavenging activity [37].
Pharmacological activities of flavonoids have been reported
for its anti-toxicity, anti-inflammatory and antitumor prop-
erties [38]. Saponins have cytotoxic and anti-tumor activi-
ties [39], and plants containing saponins have been used for
medicinal purposes since ancient times [40]. Carbohydrate
presence in C. papaya gives reasons for the high level energy
availability from the plant. Other phytochemicals such as
phlobatannins, alkaloids, terpenes and steroids have also
been documented to possess cytoprotective properties.

Morphometric study of the testicular parameters
showed no significant difference in the testicular weight,
length and volume in both right and left testes. The sig-
nificant decrease observed in the right testicular diameter
of the rats administered C. papaya 500 mg/kg and C.
papaya 1000 mg/kg +40% ethanol may be influenced by
the absence of any testicular inflammation as compared to
the animals given 40% ethanol. Ethanol is experimentally
reported to induce inflammation of tissues [2]. Hepatic and
renal inflammations by ethanol have been documented,
and testis is also prone to this effects. However, this find-
ing shows that the extract may not have had any significant
influence on the testicular weight, testicular length and

testicular volume, and may not have significantly inter-
fered with genetic factors influencing these parameters.

The sperm activities investigated were observed to
show significant increase in sperm count and motility in
the groups administered with 500 mg/kg, 1000 mg/kg and
1500 mg/kg C. papaya +40% ethanol when compared to
the group 2 given 40% ethanol. This supports the fact that
the extract promotes spermatogenic activities compared to
the standard drug. The significant decrease observed in the
group given 40% ethanol may be as a result of oxidative
stress induced by ethanol on the spermatogenic cells [2].

Furthermore, spermatozoa are particularly susceptible
to oxidative stress-induced damage due to their plasma
membranes containing large quantities of polyunsaturated
fatty acids (PUFAs) present in the plasma membrane and
low concentrations of scavenging enzymes in the cyto-
plasm [41-43]. Mitochondria produce ATP required for
the movement of the flagella of sperm cells. Hence, a
reduced or impaired mitochondrial function will impede
sperm motility [43] as observed in the ethanol treated
group in this study. This explains the antifertility property
of addictive consumption of ethanol, and the deposition
of cytotoxic radicals which causes deleterious effect to the
testicles and spermatogenic cells. The decrease in activi-
ties of spermatozoa by 50 mg Clomiphene citrate + 40%
ethanol may explain a slower cyto-corrective potency of
Clomiphene citrate to testicular tumor induced by ethanol
as compared to C. papaya. C. papaya proves to be a good
source of nutrient that boost these sperm activities and
protect them from cytotoxic agents.

Testosterone is observed to be significantly increased
by C. papaya, as evident in the group administered with
500 mg/kg C. papaya +40% ethanol compared to the
group given 40% ethanol alone. The mechanism in which
C. papaya raises testosterone level is not known, but
could be linked to the abundance of flavonoids, which is
an effective oxidative radical inhibitor found in C. papaya.
It is also known that the normal method of physiological
response to reduced primary spermatogenesis is to rela-
tively elevate blood gonadotropin level [28]. These find-
ings also suggest that the release of follicle stimulating
hormone into the blood were not influenced by any fac-
tor. The mechanisms responsible for the rapid increase in
luteinizing and follicle stimulating hormone, upon admin-
istration of 40% ethanol alone as evident in group 2 were
not clear. These finding correlates with the findings of
the hormonal changes in Cisplatin induce testicular toxic-
ity as reported by [28]. With constant administration of
40% ethanol alone for 28 days, the level of testosterone in
the peripheral blood decreased while lutenizing hormone
increased. It may be explained from the fact that Leydig
cells and withdrawal of the controlling effects of the ger-
minal epithelium on the LH-Leydig cells axis could bring
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about the changes in serum hormone levels as corrobo-
rated by other studies [28, 44].

Histopathological findings in this study (Fig. 1) confirmed
ethanol toxicity in the animals as shown by extensive cellu-
lar necrosis, degeneration of seminiferous tubules and defo-
liation of spermatocytes, which correlates with findings in
other studies [2, 31, 43]. The photomicrograph result corre-
lates with the hepatoprotective and testiculo-protective prop-
erties of unripe fruit of C. papaya [45]. The ethanol adminis-
tered tissue shows cellular swellings, depleted seminiferous
epithelium, exfoliated germ cells, degenerated intertubular
connective tissue and reductions in spermatogenic cells is
similar to the degenerations and effects in testicular histol-
ogy reported by [2] in a research study. These effects may
be influenced by free radical activities induced by ethanol
methabolism in vivo. Free radicals attack all major classes
of biomolecules, mainly the polyunsaturated fatty acids of
cell membranes. The oxidative damage of PUFA, known
as lipid peroxidation is particularly destructive, because it
proceeds as a self-perpetuating chain reaction [46]. It was
also observed that there were indications of regenerating
cells and normalizing germinal epithelium in the rats admin-
istered with Clomiphene citrate +40% ethanol as compared
to the control. It is evident that Clomiphene citrate also has
a cytoprotective potency which may be due to hormonal
mechanism, but this potency may be achieved faster with
total withdrawal of ethanol intake. However, the protective
ability of Clomiphene citrate to testicular cyto-structure is
not as effective as that of C. papaya. It is, however, observed
that the testicular effect by C. papaya 1500 mg/kg admin-
istration is similar to those effects in Clomiphene citrate
treatment. This may suggest that higher dose of C. papaya
may also affect the antioxidant property of the plant, or also
deposit radical, due to the inability for the body to com-
pletely metabolize the C. papaya, hence also causing oxi-
dative stress on the tissue, as against the dose of C. papaya
500 mg/kg and 1000 mg/kg.

Conclusions

The supplementation of ripe C. papaya fruit exerts strong
testicular protective potential against ethanol-induced tes-
ticular toxicity in Wistar rats in a dose dependent manner,
which may be attributed in part to the bioavailability and
bioactivity of antioxidant like flavonoids in vivo.
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