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Abstract

Objective: Cisplatin has been established to cause reproductive dysfunction; Cochlospermum planchonii is
globally used in folklore medicine and has numerous therapeutic benefits. This study focused on fertility
enhancing activities of Cochlospermum planchonii (Cp) on cisplatin-induced reproductive dysfunctions.
Materials and methods: Total of 30 male and 30 female adult Sprague-Dawley rats were used for this
study. The male rats randomly assigned into Group A (control) was given normal saline 2 ml/kg, Group B,
C, D and E rats received(single dose of 8 mg/kg Cisplatin (i.p.) on the first day), (500 mg/kg body weight
(bwt) of Cponce once daily for 14 days), (single dose of 8 mg/kg Cisplatin (i.p.) on 1st day followed by
500 mg/kg bwt of Cp once daily for 14 days) and (single dose of 8 mg/kg Cisplatin on first day followed
by 50 mg/kg vitamin C for 14 days). Parameters tested include reproductive hormones, testicular
histology, testicular antioxidants, semen parameters and fertility test.

Results: Histological profile of the testes revealed derangement of the testis cytoarchitecture;
Seminiferous epithelium, body, testes, accessory sex organs weight and sperm parameters, were
significantly reduced (p <0.05). Hormonal assay showed significant changes in testosterone (p< 0.05)
while luteinizing hormone and follicle stimulating hormone remained unchanged following cisplatin
administration and a marked improvement was observed after Cochlospermum planchonii
administration. Similarly, Cochlospermum planchonii improved the reduction of antioxidant parameters
(SOD, CAT, GPx and GSH) and the increased MDA caused by cisplatin ingestion.

Conclusion: Cochlospermum planchonii may thus offer protection against free radical mediated
oxidative stress of rats with cisplatin induced reproductive dysfunction.
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Introduction issues in medical sciences (1). Male factors, including
Infertility is one of the most controversial health hormonal problems, decreased sperm quality and
quantity are the cause of 30% of cases reported of
Correspondence: infertility (2). Several diseases, such as coronary
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may be altered by these diseases (3). Cisplatin is an
established chemotherapeutic substance commonly
used in the treatment of cancer (4) or diverse types of
solid tumors (5). Cisplatin has been successfully used
to treat lung cancer, squamous cell cancer of the head
and neck, and especially testicular cancer (6, 7).
However, Cisplatin has some side effects; High
dosage of cisplatin can lead to nephrotoxicity and
hepatotoxicity (8). Cisplatin can induce placental
hypoplasia and pass through the placental barrier in
pregnant rats (9). Moreover, cisplatin can cause
haemodynamic changes and lesions to myocardial
cell mitochondria through oxidative  stress,
inflammation, and apoptosis in rats (10). Despite the
improvement in quality of life of cancer patients; the
use of cisplatin was restricted clinically by its major
side effects including testicular toxicity (11, 12). In
adult men, fertility can be preserved by spermatozoa
cryopreservation and  intracytoplasmic  sperm
injection; however, these methods are not feasible
options for pre-pubertal patients (13). Besides, in
adults, the freezing and thawing of semen can reduce
the sperm quality (14). Interestingly, growing
evidences revealed that combination therapy can be
beneficial to overcome this special reproductive
toxicity (15, 16). Male reproductive toxicity rises
from targeting rapidly growing testicular cell types
such as Leydig, Sertoli, and germ cells (17). Cisplatin
adversely impairs non target tissues via increased free
radical generation and depletion of antioxidants;
which results in inhibition of protein synthesis and
DNA damage (11, 18). Oxidative stress is an
important process that is involved in multiple
conditions like infertility and inflammation (19).
Therefore, these diseases are controlled in people
receiving antioxidant supplements (20). Antioxidants
are regarded as significant agents, which contribute to
the overall health of the organism. Polyphenols, as
dietary antioxidants, are associated with redox
activities and have beneficial effects on health (20).
Cochlospermum planchonii (Cochlospermaceae)
is a bushy plant that is widespread in the savannah
and shrub land of West Africa with bright yellow
flowers of about 2.5- 3 m in height. The plant is a
common traditional medicine in Burkina Faso,
Cameroon, Gambia, Ghana, Guinea, Ivory Coast,
Nigeria and Senegal (21). In Nigeria, it is called “N’
Dribala” (Fulani), “Rawaya” or “Kyamba” (Hausa),
“Abanzi” (Igbo) and “Gbehutu or Feru” (Yoruba).
The root decoction is most frequently used for
treatment of infertility, premenstrual pain, gonorrhea
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(21) and diabetes mellitus (22) and the leaves are
used to treat jaundice, malaria (23) and diarrhea (24).
The leaf, stem bark and root bark of Cochlospermum
planchonii have been reported to have strong
antifungal effect against Colletotrichum capsici (25).
In Northern Sierra Leone, the root decoction has been
reported to be effective in the treatment of gonorrhea,
whereas the stem decoction is used in the treatment of
menstrual disorders (26). The trypanocidal activity of
chloroform extract of the stem bark of
Cochlospermum planchonii had been reported (27).
Bioactive compounds of the methanolic root extract
of Cochlospermum planchonii are reported to cause
central nervous system (CNS) depression, possess
analgesic, anti-inflammatory and anti-diabetic
activities (28).

Present study focused on Fertility enhancing
Activities of bioactive component of Cochlospermum
planchonii Rhizomeon Cisplatin-induced reproductive
dysfunctions in Sprague Dawley rats.

Materials and methods

Chemicals and Drugs: Cisplatin  (Medrel
pharmaceuticals, India) and vitamin C (Emzor
Pharmaceuticals, Nigeria) were obtained from the
Department of Pharmacy of the State Specialist
Hospital, Akure, Ondo State Nigeria, immunoassay
kit obtained from Randox United Kingdom and all
other chemicals were of the highest purity and
analytical grade.

Plant Material: Plant materials were collected
from the Research Farm, Faculty of Agricultural
Sciences, LadokeAkintola University of Technology
(LAUTECH) Ogbomoso, Oyo State, Nigeria.
Samples of Cochlospermum planchonii roots were
identified and authenticated by Prof. A.T.J.
Ogunkunle of the Department of Pure and Applied
Biology and sample of the plant voucher deposited
for reference purpose.

Extraction of plant material: The roots were
thoroughly washed in sterile water and air dried
under shade for two weeks to a constant weight in the
laboratory. The air-dried roots were weighed using
CAMRY (EK5055, Indian) electronic weighing
balance and were milled with automatic electrical
Blender (model FS-323, China) to powdered form.
Five hundred grams of the milled plant sample was
later soaked in 1000 ml of phosphate -buffered saline
(PBS) for 48 hours (29) at room temperature, and was
later filtered through cheese cloth and then through
What man #1 filter paper (30), the filtrate was
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concentrated using a rotary evaporator (Rotavapor®
R-220) at 42- 47°C.

Phytochemical screening: Qualitative phytochemical
analysis of the extract of Cochlospermum planchonii
roots was done in accordance with Soni and Sosa (31).

Animals: Male and female Sprague-Dawley rats
were procured from the Experimental Animal House
Department of Anatomy, Ladoke Akintola University
of Technology, Ogbomoso, Nigeria. The animals
were kept in cages and allowed to acclimatize for a
period of two weeks before the commencement of the
experiment. The rats were maintained under standard
natural photoperiodic condition of twelve hours of
darkness and twelve hours of lightness (D:L; 12:12h
dark/light cycle) at room temperature (25-32°C) and
humidity of 50-55% (32). Their cages were cleaned
every day. The rats were fed with standard rat chow
at a recommended dose of 100 g/kg daily as advised
by the International Centre of Diarrheal Disease
Research; Bangladesh (ICDDR, B).Drinking water
was supplied ad libitum. The weight of the rats were
documented at procurement, during the period of
acclimatization, at commencement of administrations
and once a week throughout the period of the
experiment, using an electronic analytical and
precision balance CAMRY (EK5055, Indian).

Experiment design and animal grouping: A total
of 30 male and 30 female healthy adult (12-14 weeks
old) Sprague-Dawley rats weight 200 + 20g were
used for this study. The male rats were randomly
divided into four groups (A, B, C, D and E) of six
(n = 6) rats each. Group A which served as control were
given normal saline 2 mi/kg each daily for 14 days.
Group B, C, D and E rats were administered with
(single dose of 8 mg/kg Cisplatin (i.p.) on the first day),
(500 mg/kg body weight of Cochlospermum planchonii
once daily for 14 days), (single dose of 8 mg/kg
Cisplatin (i.p.) on the 1% day followed by 500 mg/kg
body weight of Cochlospermum planchonii once
daily for 14 days) and (single dose of 8 mg/kg
Cisplatin on the first day followed by 50 mg/kg
vitamin C as stardand drug for 14 days). Female rats
were used to copulate with the control and treated
male rats to test for fertility after the administration.
At the end of the treatment, rats were weighed, blood
samples were collected through orbital venous sinus
of live animals with microhematocrit tubes within the
hours of 7:00 am and 8:00 am and immediately
centrifuged at 3000 xg for 10 minutes for serum
separation to estimate reproductive hormone.
Thereafter, animals were euthanized and the
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reproductive organs were immediately removed,
cleaned from the adhering tissue, and weighed. The
epididymal content for each rat was instantly
collected for semen analysis. Furthermore, the left
testis was fixed in Bouin‘s fluid for histological
procedure. Whereas, the right testis was decapsulated,
homogenized in 0.05 M potassium phosphate buffer
(pH 7.4), and processed for the estimation of
oxidative satures. All samples were stored at -80°C
until analysis.

Measurement of sperm parameters: The rats
were anaesthetized with diethyl ether. A scrotal
incision was made to exteriorize the testis and
epididymides. The caudal epididymis was carefully
removed, blotted free of blood and then placed in a
prewarmed Petri dish containing 2.0 ml of medium
Ham's F-10 medium (Sigma, USA) containing 0.5%
bovine serum albumin. After 5 minutes of incubation
at 37°C (with 5% CQO2). Several incisions were made
on it to allow sperm swim out. Semen analysis was
carried out immediately using the new improved
Neubauer’s haemocytometer counting chamber for
determination of the concentration of spermatozoa.
Sperm motility was also assessed immediately by
counting both motile and immotile spermatozoa per
unit area at the magnification of 40x according to the
World Health Organization (33) method. Sperm
viability was assessed using eosin-nigrosin test. The
percentages of unstained (live) and stained (dead)
spermatozoa were calculated by counting 200
spermatozoa per sample. Morphological appearance
of normal and abnormal spermatozoa was determined
by examining stained smears under the oil immersion
(100x) and their percentages were calculated.

Hormone determination: The serum levels of
Testosterone (TT), Follicule stimulating hormone (FSH)
and Leutenizing hormone (LH) were measured using
commercially available enzyme-linked immunoassay
kit (Diagnostic automation Inc, CA)obtained from
Randox Laboratories Ltd., Admore Diamond Road,
Crumlin, Co., Antrim, United Kingdom, according to
the manufacturer’s instructions.

Biochemical estimations: Testicular homogenate
was divided into 3 aliquots, where the first one was
used for estimation of malondialdehyde (MDA) (34).
The second aliquot was deproteinized with 5%
sulfosalicylic acid, centrifuged at 1000 xg for
15 minutes and the obtained supernatant was used for
the estimation of reduced glutathione (GSH) (35).
The third one was centrifuged at 4000 rpm for
15 minutes at 4°C and the resultant supernatant was
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used for the assay of superoxide dismutase (SOD),
catalase (CAT) and glutathione peroxidase (GPx),

Testicular histology preparation: The histology
of the testes was done by modification of method
reported by Kayode et al. (36). The organs were
harvested and fixed in Bouin‘s fluid for 24 h after
which it was transferred to 70% alcohol for
dehydration. The tissues were passed through 90%
and absolute alcohol and xylene for different
durations before they were transferred into two
changes of molten paraffin wax for 1 hour each inan
oven at 65-C for infiltration. They were subsequently
embedded and serial sections cut using rotary
microtome at 5 microns. The tissues were picked up
with albumenized slides and allowed to dry on hot
plate for 2 min. The slides were dewaxed with
xyleneand passed through absolute alcohol
(2 changes); 70% alcohol, 50% alcohol and then to
water for 5 min. The slides were then stained with
haematoxylin and eosin. The slides were mounted in
DPX. Photo micrographs were taken at a
magnification of x100

Morphometry: Morphometric analysis was done
using Leica DM750 microscope (Germany) in the
Department of Anatomy, college of Medicine,
University of Lagos, Nigeria. The primary aim was to
estimate the volumes of seminiferous tubule epithelium
(seminiferous epithelium) and interstitium in the testis.
This was done in accordance with Howard and Reed
(37) and Baines et al. (38). Four sections per testis, and
six microscopical fields per section, were randomly
chosen for analysis. Fields were sampled as images
captured on a Leica DM750 bright field microscope
(Germany) via LAZ software. Volume densities of
testicular ingredients were determined by randomly
superimposing atransparent grid comprising 35 test
points arranged in a quadratic array. Test points falling
on a given testis and its ingredients were summed over
all fields from all sections. The total number of point
sitting on a given ingredient lumen (EL), epithelium
(EE), interstitium (EI), divided by the total number of
points hitting on the testis sections (ET) multiplied by
100, provided an unbiased estimate of its % volume
density/volume fraction.

Fertility Test: The fertility test was done by
modification of method reported by Ligha et al. (39).
Each male rat was isolated and paired with a pro-
oestrous female rat in the first hours of oestrous cycle
determined by vaginal smear examination and placed
in a single cage with each male rat’s 1:1. On the
following day, the female rats were checked after

» Journal of Family and Reproductive Health

mating to detect spermatozoa in their vagina by
microscopic examination of the vaginal fluid.
Females in which spermatozoa plug were detected the
following morning after mating represented day one
of gestation. The fetuses were removed by ventral
laparotomy on the 21% day of gestation. The foetus
was counted.

Ethical considerations: All experimental procedures
followed the recommendations provided in the “Guide
for the Care and Use of Laboratory Animals” prepared
by the National Academy of Sciences and Published by
the National Institute of Health (40).

Data presentation and statistical analysis: Data
were expressed as Meant SEM. Statistical
differences between the groups were evaluated by
one way ANOVA, followed by Newman-Keuls
Multiple Comparison Test. Differences yielding
p < 0.05 were considered statistically significant.
Statistical analyses of data were performed using
Graph Pad Prism 5 Windows (Graph Pad Software,
San Diego, California, USA).

Results

Phyto chemical screening: Qualitative analysis of
Cochlospermum planchonii root revealed bioactive
constituents present in the extract such as flavonoids,
Saponins, Steroids, Terpenoids, Tannins, and
Glycosides (Table 1).

Table 1: Qualitative phytochemical analysis of the ethanolic
extract of root extract of Cochlospermum planchonii

SIN Phytochemicals Results
Flavonoids +
Saponins
Steroids
Terpenoids
Tannins
Cardiac glycosides

Phlobatannins -
Alkaloids -
Quinones -

10 Coumerins -

© ©® N o U s wWwN R
+ + + + +

http://jfrh.tums.ac.ir

+ Present and — not present

Change in body and organs weight: There was no
significant change in body and organs weight
between the control rats and those which received
Cochlospermum planchonii alone and cisplatin plus
vitamin C at the selected doses.
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Table 2: Activities of root extract of Cochlospermum planchonii on body and reproductive organ weights of cisplatin-

induced reproductive dysfunctions in Sprague—Dawley rats

Parameters A(control)

B(Cisplastin)

D(Cisplastin +
C.planchonii )

E(Cisplastin +

C(C.planchonii) Vitamin C)

Initial body weight (g) 211.4+386 2128+292 209.3+294 2116+ 1.65 211.1+3.03

Final body weight (g) 2715+538 2165+0.91" 270.7 +£6.78" 268.6 £ 4.63* 259.3 +1.88*
Absolute Testes weight () 1.98 £0.05 0.50 +0.04" 1.89+£0.06 1.92 £ 0.05¢ 1.09 +0.14%¢
Absolute Epididymis weight (g) 0.39+0.023 0.12+0.026° 0.36+0.017 0.37£0.022*  0.25+0.016"*
Absolute ventral prostate weight (g) 042+0.028 0.18+0.011" 0.48+0.019 0.45+0.020*  0.39 +0.010"¢
Absolute seminal vesicle weight (g) 049+0.024 0.21+0.017° 0.55+0.028" 0.54 + 0.026* 0.43 £ 0.020*
Absolute vas deferens weight (g) 0.15+0.008 0.10+0.006" 0.15+0.009 0.16 £ 0.010° 0.14 + 0.006*

Values are expressed as Mean + S.E.M; n = 6 in each group; * represent significant different from control; * represent significant different

from group B at p < 0.05; One-Way ANOVA.

Administration of Cochlospermum planchonii alone
significant (p < 0.05) increased absolute weight of
seminal vesicle (0.55 + 0.028) in comparison with
control (0.49 * 0.024), also there was significant
(p < 0.05) increased in body and organs weight in all the
treatment group when compared with the group B that
received single dose of 8 mg/kg Cisplatin (i.p.) on the
first day. However a significant decreased in body as
well as absolute reproductive organs weight was
observed as a result of cisplatin administration
compared to control group. Also the weight of testis,
cauda epididymis, prostate, seminal vesicle and vas
deferens were significantly decreased after cisplatin
exposure when compared to that of the control group
while administration Cochlospermum planchonii and
vitamin C restored the reproductive organs weight
(Table 2).

Sperm parameters: There was significant
(p < 0.05) decreased in mean value of sperm motility,
count and viability of cisplatin treated rats
(35.20 £ 4.10, 36.73 + 4.06, 37.02 + 4.93) and an
increased in sperm abnormalities (61.21 = 1.06)
compared to the corresponding values of the control
group (80.14 + 5.39, 84.61 + 4.07, 81.88 + 4.30) and

(12.72 + 1.01). Treatment with Cochlospermum
planchonii and vitamin C alleviated the changes in
motility, count, viability and sperm abnormalities
meanwhile, Cochlospermum planchonii
administration significantly increased sperm count,
motility and reduced sperm abnormalities in
comparison with cisplatin group. Also the extract
caused significant (p < 0.05) increases in sperm
motility, sperm count and viability of extract treated
rats. Furthermore, the percentages of abnormal sperm
cells (morphology) in Cochlospermum planchonii
and vitamin C treatment groups were not significantly
different from the control but significant (p < 0.05)
dissimilar from the cisplatin treated group
(Table 3).

Antioxidant Levels (CAT, SOD, GSH, GPx) and
MDA Levels: As showed in table 4, the mean value
of tMDA levels in the cisplatin group significantly
(p < 0.05) increased (18.40 = 1.36) compared with
the control group (6.03 £ 0.78) but decrease in
Cisplatin + Cochlospermum planchonii, Cisplatin +
vitamin C and Cochlospermum planchonii group
(843 £ 0.77, 1192 + 0.80) and (5.51 £ 1.07)
compared to the cisplatin group (18.40 + 1.36).

Table 3: Activities of rootextract of Cochlospermum planchonii on sperm parameters of cisplatin-induced reproductive
dysfunctions in Sprague-Dawley rats

Parameters
" - Morphology (%)
Sperm motility (%)  Sperm court (x 105/ml) AAEL IWACZ)) Normal Abnormal
A (control) 80.14 +5.39 84.61 +4.07 81.88 +4.30 87.28+1.03 12.72+£1.01
B (Cisplastin) 35.20 +4.10" 36.73 +4.06 37.02+493° 38.79+3.21" 61.21+1.06"
C (C.planchonii) 76.91 +4.05¢ 83.84 + 4.30* 79.39+4.44* 8535+1.73* 14.65+2.04
D (Cisplastin + C.planchonii) 75.82+3.83* 75.36 = 5.08* 7592 +545* 8394+1.75* 16.06 +1.62*
E (Cisplastin + Vitamin C) 54.24+3 45" 57.10 +3.33" 50.18 +5.81" 7524+235* 2476+1.82"

Values are expressed as Mean + S.E.M; n = 6 in each group; * represent significant different from control; ® represent significant different
from group B at p < 0.05; One-Way ANOVA.
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Table 4: Activities of root extract of Cochlospermum planchonii on testicular antioxidant levels and lipid peroxidation levels

inrat
Parameters

A(control)

B(Cisplastin)

C(C.planchonii)  D(Cisplastin + E(Cisplastin + Vitamin

tMDA (nmol/min) 6.03+0.78  18.40%1.36"
tSOD (U/g protein) 1211+210 5.43+0.93"
tCAT (Imol/mg protein)  17.50 + 2.08 7.28+1.33"
tGSH (Imol/min) 10.37+1.13  451+0.76"
tGPx (Imol/min) 6.17 £ 0.97 2.43+0.63"

C.planchonii ) C)
5.51+1.07¢ 8.43+£0.77¢ 11.92 + 0.80"*
11.55+1.41¢ 10.83 £ 1.20* 8.37 £1.53
1438 +£1.18¢ 13.46 £ 1.77¢ 10.34 + 1.42"
10.43 £ 1.52¢ 9.68 + 0.89* 6.21 £ 0.76
7.74+£0.81" 5.19 £ 0.62° 4.00 £ 0.50

Values are expressed as Mean = S.E.M; n = 6 in each group; " represent significant different from control;  represent significant different

from group B at p < 0.05; One-Way ANOVA.

The anti-oxidant levels (tCAT, tSOD, tGSH and
tGPx) (7.28 £ 1.33, 543 + 0.93, 451 + 0.76 and
2.43 + 0.63) decreased significantly in cisplatin group
(p < 0.05) compared to the control group
(1750 £ 2.08, 12.11 + 2.10, 10.37 + 1.13 and
6.17 + 0.97) but the tCAT, tSOD, tGSH and tGPx
levels in Cisplatin + Cochlospermum planchonii
Cisplatin + vitamin C and Cochlospermum planchonii
group decreases compared to the control group.

Hormonal assay and Morphometric
(stereological) analysis: Compared with the control,
animals in the Cisplatingroup had significantly
reduced TT, LH and FSH (p < 0.05) levels. In the
Cisplatin + Cochlospermum planchonii, Cisplatin +
vitamin C and Cochlospermum planchonii group, TT
levels as well as FSH and LH levels were not
significantly different from the values of control
(Table 5). At the end of this study the volume density
of the germinal epithelium of group A had a
significant difference with group B. Also, there was a
significant increase in groups C, D and E when
compared to groups A and B. The lumen density
significantly decreased in group B compared to group
A. The interstitium had a significant increase in group
B compared to group A. There was also a significant
decrease in the interstitium of groups C, D and E

compared to group B (Table 5).

Fertility Test: In group B treated with single dose
of 8 mg/kg Cisplatin (i.p.) on the first day observed to
have adverse effect on the fertility potentials of
treated male rats since the female rats proven
infertility copulated with the treated male rats did not
pregnant. Whereas in group D co-treated with
Cisplatin and Cochlospermum planchonii was found
not to have negative effects on fertility potentials of
treated male rats since all the female rats mated with
the treated male rats got pregnant and produced at
least six fetuses. There was significant decreased in
number of fetuses produced in group E treated with
Cisplatin+ vitamin C (p < 0.05) when compared with
the control group. In experimental group treated 500
mg/kg body weight Cochlospermum planchonii
extract produced more number of fetuses compared
with group B and group E (Table 6).

Testicular Histology: Sections of the seminiferous
tubules of the control rats were moderately circular or
oval in outline with normal stratified seminiferous
epithelium showing cells of the spermatogenic series
and spermatozoa within the lumen also the
seminiferous tubules illustrating all the stages of
spermatogenesis from spermatogonia to mature
sperm cells.

Table 5: Activities of root extract of Cochlospermum planchonii on testosterone level, FSH and LH and morphometric

parameters of testis

Parameters

A(control)

B(Cisplastin)

Testosterone (ng/ml) 4.95+0.37 2.10+0.36"
FSH (mlu/ml) 360+032  1.58+0.14"
LH (miu/ml) 32.21+342  19.08 +1.93"
Germinal epithelium (%) 64.60+1.30 60.50+1.18"
Lumen (%) 14.67 £0.42  10.17 £0.28"
Interstitium (%) 20.14+1.02 25.49 +1.84"

Groups
- D(Cisplastin +  E(Cisplastin + Vitamin

C(C.planchonii) Csplar?chonii) (Cisp )

4,71 £0.29¢ 4.85 + 0.40* 3.96 + 0.42

2.95 £ 0.30* 2.92 £0.18% 2.68 £0.17¢

39.04 £ 3.55¢ 19.47£1.94 19.18 +1.92"
70.29+0.88" 69.38 +£0.78" ¢ 70.84 +1.78" ¢

11.98 £ 0.52* 11.52 + 0.32" 10.99 + 0.50"

17.70 £ 0.74* 15.87 £ 0.76 18.20 £ 0.72

Values are expressed as Mean + S.E.M; n = 6 in each group; " represent significant different from control; @ represent significant different

from group B at p< 0.05; One-Way ANOVA.
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Table 6: Fertility test in female rats

E (Cisplastin + Vitamin C)

6.00 6.00 4.00

No. of pregnancy 6.00 0.00

Parameters
A (control) B (Cisplastin)
No. of fetus 9.00 + 0.97 0.00 £ 0.00"

10.17 £ 0.95¢

8.33+0.07° 2.83+0.95™*

Values are expressed as Mean = S.E.M; n = 6 in each group; " represent significant different from control; ¢ represent significant different

from group B at p < 0.05; One-Way ANOVA.

Testicular sections of the cisplatin group revealed
severe degeneration in the seminiferous tubules,
shrinkage in germ cell layers and disruption of
spermatogenesis, hypocellularity in the interstitium,
congestion in blood vessels and widening of tubular
lumen, tubular atrophy and decreased spermatozoa in
tubular lumen. Group C, D and E showed normal
cellular composition with no obvious aberrations
compared to group B that showed marked depletion
of spermatogenic cells with a widened and a hypo-
cellular interstitium (Figure 1).

administration. showing the
seminiferous  tubules  containing cells of the
spermatogenics eries (SS) and the lumen (L) containing
spermatozoa; yellow arrow represents
spermatogonium; P represents primary spermatocytes;
blue arrow represents spermatids and spermatozoa.
Group B (Cisplatin) showing hypocellularity and
reduction in cellsof the spermatogenic series (SS).
Group C-E showing normal cellularity in germinal
epithelium, lumen filled with sperm cells andinterstitial
cells of Leydig in the interstitium in groups C (500 mg/kg
body weight of Cochlospermum planchonii), D (Cisplatin
+ 500 mglkg body weight of Cochlospermum
planchonii) and E (Cisplatin + 50 mg/kg vitamin C).

Group A (control)

Discussion

The qualitative  phytochemical screening  of
Cochlospermum planchonii root extract revealed
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bioactive constituents present in the extract such as
flavonoid, terpenoids, saponin, tannins, steroid and
cardiacglycoside which are antioxidant agent against
factors causing inflammation, diabetes, cardiac
failure, hypertention, bacterial infection, cancercells,
diarrhea, scurvy and membrane lipid perioxidation as
shown in Table 1 and reported by Vaidya et al (41).
The above phytochemical findings provide
information on the protective functions of
Cochlospermum planchonii root extract against
factors that might have implicated the testes to cause
cell damage. Spermatogenic cells are quite
susceptible to deteriorating effects of
chemotherapeutic drugs and they can lead to
infertility by causing irreparable damage in stem cell
colonies (42). It has been reported that apoptosis
induced in germ cells depend on the dose of
administered cisplatin  (43). Cisplatin treatment
interfered with maturation process of cells in
spermatogenic series, reduced the spermatogenesis,
and influenced fertility by causing azoospermia (43).
Azoospermia and long-lasting testicular atrophy are
common adverse consequences of cancer treatment
and chemotherapeutic agents may  disrupt
spermatogenesis by targeting various testicular cell
types (Leydig cells, Sertoli cells, and germ cells) and
by activating numerous molecular pathways involved
in germ cell life-and-death decision making (44). In
this study administration of cisplatin significantly
decreased the body and absolute reproductive organs
weight of the cisplatin treated animalsin comparison
with the animals in control group, this is in line with the
report of Dilek and Seren, (42) and Ahmed et al. (16).
However administration of Cochlospermum planchonii
root extract markedly increased body weights and
reproductive organs of the animals. This is
inconsonance with findings by Abu et al. (45).
Androgens regulate the weight, size and secretory
function of testes, epididymes and accessory organs
(46). Cochlospermum planchonii root extract
increased cellular activity in the testes. This support
the findings of Shittuet al. (47) that says increased
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cellular activities are key factor to be considered in
the evaluation of organ weights.

At the end of our study, cisplatin significantly
reduced sperm count, sperm motility, viability and
increased abnormal sperm morphology by subjecting
the spermatozoa to increased oxidative stress-induced
damage because their plasma membranes contain
large quantities of polyunsaturated fatty acids
(PUFAs) (48) and their cytoplasm contains low
concentrations of scavenging enzymes (49).
Increased formation of reactive oxygen species
(ROS) has been correlated with a reduction of sperm
motility (50). The link between ROS and reduced
motility may be dueto a cascade of events that result
in a rapid loss of intracellular ATP leading to
axonemic damage and sperm immobilization (51). Co-
treatment of cisplatin and Cochlospermum planchonii
root extract prevented the ravaging effects of cisplatin
on sperm count, sperm motility, viability and
decreased abnormal sperm morphology. The finding
from this study has shown that Cochlospermum
planchonii is rich in antioxidant constituents such as
flavonoid, terpenoids, saponin, tannins, steroid and
cardiac glycoside. This is in concordance with reports
of Abu et al. (45). Therefore, it is plausible deducing
that the rich antioxidant Cochlospermum planchonii
boosted the testicular non-enzymatic and enzymatic
antioxidants to effectively scavenge the free radicals
preventing lipid peroxidation. The consequence is
hereby reflected in the increased sperm count, sperm
motility, sperm viability and decreased abnormal
sperm morphology. This finding is in concordance
with the reports by Rodrigues et al. (52).

It was also observed that malondialdehyde (MDA)
a by product of lipid peroxidation (49) was increased
in the animals treated with single dose of 8 mg/kg
Cisplatin (i.p.) on the first day. This depicts an
increase in lipid peroxidation. This study further
showed that an increased lipid peroxidation elicited
an increased production of superoxide dismutase to
neutralized the effects of the free radicals. The excess
lipid peroxidation in the cisplatin treated groups as
measured by the formation of thiobarbituric acid-
reactive substances (TBARS) in the present study
corroborates these findings. As a result, MDA level
used to measure the degree of peroxidative damage
sustained by the spermatozoa was significantly
increased in these groups (Table 4) leading to
impaired sperm function, decreased sperm motility
(50, 53) and ultimately increased number of non-
motile/dead spermatozoa as observed in the present
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study. Indeed, loss of motility has been highly
correlated with the lipid peroxidation status of the
spermatozoa (54).

In addition, the antioxidant enzymes and lipid
peroxidation levels can be used to predict the severity
of cisplatin induced testicular damage. Antioxidants
enzymes such as SOD, CAT, GSH and GPx
dependently act in the metabolic pathways that
involve free radicals. Therefore, decrease in the level
of SOD, CAT, GSH and GPx in the testis suggests
the toxic effects of cisplatinon testicular functions but
the administration of Cochlospermum planchonii can
counter the activities of cisplatin on testicular cells
thereby blocking the decreased antioxidant levels.
Since it was proved that the significance of GSH in
the detoxification of chemically reactive metabolite
in drug induced toxicity after decreased in GSH)
(55, 56, 57) then we can deduce that increased
oxidation and decrease synthesis of GSH causes
decrease in GSH levels. Therefore increase in
antioxidant enzyme activities levels (SOD, CAT,
GSH and GPx) after Cochlospermum planchonii
extracts administration might contribute to the
ameliorating effects of oxidative stress.

The observed decrease in testosterone, luteinizing
hormone and follicle stimulating hormone in the
groups treated with single dose of 8 mg/kg Cisplatin
(i.p.) on the first day in this study is in consonance
with the report by Kilarkaje et al. (58). Cisplatin is
known to adversely affect the production of
testosterone by disrupting the hypothalamic-pituitary-
testicular axis (59) through oxidative stress and
inducing cellular toxicity (60). The suppression of
LH led to the observed decrease in serum testosterone
concentration and in turn decreased sperm
concentration in the Cisplatin treated groups, the
decrease in testosterone level might be the cause of
decrease sperm count, motility, viability and increase
abnormal morphology because testosterone is the
principal hormone responsible for development of the
spermatogonia stem cells to mature sperm cells
(61, 62). The effect of cisplatino n FSH was however
cushioned by 500 mg/kg body weight of
Cochlospermum planchonii extracts; this may have
also contributed to the improved sperm concentration
observed in the cisplatin groups treated with
500 mg/kg body weight of Cochlospermum
planchonii extracts. The exogenous antioxidants
present in Cochlospermum planchonii may have
largely contributed to the improved FSH level and
sperm concentration level in the cisplatingroup
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treated with 500 mg/kg body weight of
Cochlospermum planchonii extracts.

Our study revealed histological abnormalities in
testicular tissue of animals in cisplatin treated group
such as sloughing and shortening of seminiferous
epithelium leading to reduction in cells of the
spermatogenic series. Observed degeneration and
atrophy of seminiferous tubules leading to reduction
in volume density of the germinal epithelium, this is
concert with study of Donmez and Bozdogan (4) and
Ahmend et al. (57) who reported histological
abnormalities in the testicular tissue of cisplatin
treated animals. For decades, it has been made clear
that testosterone which is produced by the interstitial
cells of Leydig is a necessary prerequisite for the
maintenance of established spermatogenesis (63).
The reduced cellularity of the interstitium in testis of
animals treated with only cisplatin would
consequently lead to a decrease in testosterone
resulting in the poor spermatogenesis observed.
Cochlospermum planchonii root extracts maintained
histoachitecture of the testis, increased the
proliferative  activity of spermatogonia and
maintained the volume density of the interstitium
compared to the control animals. From our
observation, when Cochlospermum planchonii root
extracts was co-administered with cisplatin; it
protected the testis from the pernicious effects of
cisplatin. This protective nature of Cochlospermum
planchonii is enhanced by some of its phyto chemical
constituents. It is plausible that the antioxidants
militated against the ravaging effects of cisplatin on
the testis. Moreover, Aitken and Roman (64) reported
that flavonoids promote spermatogenesis. Hence, the
increase in the volume density of the germinal
epithelium of animals administered only with
Cochlospermum planchonii is a consequence of the
positive effects of its multivitamins and
phytochemicals. In conclusion, cisplatin damage the
germinal epithelium and depleted Sertoli cell, caused
widening and hypo cellularity of the interstitium.
Cochlospermum planchonii however, did not only
promote germinal epithelial growth but protected the
cyto architecture of the testis from the damaging
effects of cisplatin. Hence, Cochlospermum
Planchoni root augments spermatogenesis and
attenuates cisplatin-induced oxidative stress through
an antioxidant system of activities.

Furthermore, co-administration of vitamin C and
cisplatin in this study as standard drug also
ameliorates the toxic effects of cisplatin on testis but
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not as effective as Cochlospermum planchonii root
extract as observed in our results since vitamin C is
also a potent antioxidant (65), essential for humans
and certain other animal species as a nutrient for a
range of key metabolic reactions. Additionally,
testicular environment contains vitamin C (66) and a
number of other antioxidant molecules/systems for
the maintenance of redox balance which is critical for
optimal testicular function (67, 68) and this may
explain the protective and beneficial effects of the
vitamin in the testis. In this study, the inhibition of
cisplatin-induced testicular toxicity by vitamin C may
be due to its antioxidant property. We therefore
suggest that the effects of cisplatin may be due to
direct deleterious effects to the seminiferous tubules,
probably via alteration of the oxidative status of the
testicular milieu.

Moreover, cisplatin significantly interfere with
development and maturation of male reproductive
system, the rats in cisplatin treated group could not
impregnate female rats when copulated with them.
However the improvement of fertility in the groups
co-administered with (cisplatin and vitamin C) and
(cisplatin and Cochlospermum planchonii root
extract) shows that vitamin C and Cochlospermum
planchonii root extract as powerful antioxidant
protect against the oxidative stress induced by
cisplatin but Cochlospermum planchonii root extract
is more effective. We therefore deduced from our
findings that Cochlospermum planchonii improved
sperm and hormone profile and also it has been
reported that administration of Cochlospermum
planchonii and vitamin C in rats improved sperm
profile (45, 69) which is consistent with our findings.

Conclusion

Cisplatin  induced reproductive dysfunction at
standard therapeutic dose levels can be protected by
Cochlospermum planchonii. Concurrent
administration of cisplatin and Cochlospermum
planchonii could be encouraged to reduce the adverse
reproductive effects of cisplatin when it is required
for treatment of cancer in male.

Conflict of Interests
Authors have no conflict of interests.

Acknowledgments

The authors express their gratitude to Prof. A.T.J
Ogunkunle for the identification and authentication of
the plants used for this study and to the traditional

Journal of Family and Reproductive Health 4



Cochlospermum P and Reproduction

medicine practitioners in Oja Oba market Akure
Nigeria for openly sharing their knowledge and staff
of animals’ house of Faculty of Basic Medical
Sciences, Ladoke Akintola University of Technology,
Ogbomoso, Oyo state Nigeria for providing necessary
facilities for conducting the research.

References

1. World Health Organization, Progress in Reproductive
Health Research, World Health Organization, 2003, No 63.

2. Chia SE, Lim ST, Tay SK, Lim ST. Factors associated
with male infertility: acase-control study of 218
infertile and 240 fertile men. BJOG 2000; 107:55-61.

3. Shalaby MA, Mouneir SM. Effect of zingiberofficinale
roots and cinnamon zeylanicum bark on fertility of
male diabetic rats. Global Veterinaria 2010; 5:341-7.

4. DonmezDB, Bozdogan S. Effect of Sodium Selenite on
Testicular Damage Induced by Cisplatin in Adult Male
Rats. Biology and Medicine 2014; 6:209.

5. Amin A, Buratovich MA. New platinum and ruthenium
complexes-the latest class of potential
chemotherapeutic  drugs-a  review of  recent
developments in the field.Mini Rev Med Chem 2009;
9: 1489-1503.

6. Bae WK, Hwang JE, Shim HI, Cho SH, Lee KH, Han
HS, et al.Multicenter Phase Il study of weekly
docetaxel. Cisplatin and S-1 (TPS) induction
chemotherapy for locally advanced squamous cell
cancer of the head and neck. BMC Cancer 2013;
13:102.

7. Hotta K, Takigawa N, Hisamoto-Sato A, Ichihara E,
Kudo K, Uchida K,Yanase-Nakamura K, et al.
Reappraisal of short-term low-volume hydration in
cisplatin-based chemotherapy: results of a prospective
feasibility study in advanced lung cancer in the
Okayama Lung Cancer Study Group Trial 1002. Jpn J
Clin Oncol 2013; 43:1115-23.

8. Ozkol H, Musa D, Tuluce Y, Koyuncu |. Ameliorative
influence of Urticadioica L against cisplatin-induced
toxicity in mice bearing Ehrlich ascites carcinoma.
Drug Chem Toxicol 2012; 35:251-7.

9. Furukawa S, Hayashi, S, Usuda K, Abe M, Hagio S,
Ogawa |. Effect of cisplatin on rat placenta
development. Exp Toxicol Pathol 2013; 65:211-7.

10.El-Sawaihi MM, Ahmed LA. Exploring the protective
role of apocynin, a specific NADPH oxidase inhibitor,
in cisplatin-induced cardiotoxicityin rats. Chem Biol
Interact 2014; 207:58-66.

11.Beytur A, Ciftci O,0gquzF, YilmazF. Montelukast
attenuates side effects of cisplatin including testicular,

» Journal of Family and Reproductive Health

http://jfrh.tums.ac.ir

spermatological, and hormonal damage in male rats.
Cancer Chemother Pharmacol 2012; 69: 207-13.

12.Fung C, Vaughn DJ. Complications associated with
chemotherapy in testicular cancer management. Nat
Rev Urol 2011; 8: 213-22.

13.Rezvanfar MA Rezvanfar MA, Shahverdi AR,Baeeri
M, Mohammadirad A, et al. Protection of cisplatin-
induced spermatotoxicity, DNA damage and chromatin
abnormality by selenium nano-particles. Toxicol Appl
Pharmacol 2013; 266: 356—65.

14.Maines MD, Sluss PM, IscanM. Cis-Platinum-
Mediated Decrease in Serum Testosterone is
Associated with Depression of Luteinizing Hormone
Receptors and Cytochrome P-450scc in Rat Testis.
Endocrinology 1990; 126: 2398-06.

15.Narayana K, Al-Bader M,Mousa A, Khan KM.
Molecular effects of chemotherapeutic drugs and their
modulation by antioxidants in the testis. Eur J
pharmacol 2012; 674: 207-16.

16.Ahmed EA, Omar HM, ElghaffarS, Ragb SM, Nasser
AY.The antioxidant activity of vitamin C, DPPD and
L-cysteine  against  Cisplatin-induced  testicular
oxidative damage in rats. Food Chem Toxicol 2011; 49:
1115-21.

17.Boekelheide K. Mechanisms of toxic damage to
spermatogenesis. J Natl Cancer Inst Monogr 2005;
(34): 6-8.

18.1lbeyYO, Ozbek E,CekmenM,SimsekA,OtunctemurA,
SomayA. Protective effect of curcumin in cisplatin-
induced oxidative injury in rat testis: mitogen-activated
protein kinase and nuclear factor-kappa B signaling
pathways. Hum Reprod 2009; 24: 1717-25.

19. DragstedLO.Antioxidant actions of polyphenols in
humans. Int J Vitam Nutr Res 2003; 73:112-9.

20.Scalbert A, Manach C, Morand C, Remesy C, Jimenez
L. Dietary polyphenols and the prevention of diseases.
Crit Rev Food Sci Nutr 2005; 45:287-06.

21.Burkill H. The useful plants of West Africa, Royal
Botanical Gardens,2nd ed, 1985: 386—7.

22.1goli SO, Ogeji OG, Tor-Anyiin TA, Igoli NP.
Traditional medical practice amongst the Igede people
of Nigeria. Journal of Traditional, Complementary and
Alternative Medicines 2005; 2: 134-2.

23.Benoit-Vical F, Valentin A, Da B, Dakuyo Z,
Descamps L, Mallié M.N'Dribala(Cochlospermum
planchonii) versus chloroquine for treatment of
uncomplicated Plasmodium falciparum malaria. J
Ethnopharmacol 2003; 89: 111-4.

24. Anthony JP, Fyfe L, Smith H. Plant active components,

Vol. 12, No. 3, September 2018 157


https://www.ncbi.nlm.nih.gov/pubmed/10645862
https://www.ncbi.nlm.nih.gov/pubmed/20205631
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baeeri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23260366
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baeeri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23260366
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohammadirad%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23260366

Adelakun et al.

a resource for antiparasitic agents. Trends Parasitol
2005; 21: 462-8.

25.Nduagu C, Ekefan EJ, Nwankiti AO. Effect of some
crude plant extracts on growth of
Colletotrichumcapsici(Synd) Butler &Bisby, causal
agent of pepper anthracnose. Journal of Applied
Biosciences 2008; 6: 184-90.

26.Mann A, Gbate M, Nda-Umar A. Medicinal and
Economic plants of Nupeland. Jube-Evans Books and
Publications, Bida, Nigeria 2003:64.

27.Atawodi SE. Comparative in vitro trypanocidal
activities of petroleum ether, chloroform, methanol and
aqueous extracts of some Nigerian savannah plants.
African Journal of Biotechnology 2005; 4: 177-82.

28.Anaga AO, Oparah NO. Investigation of the methanol
root extract of Cochlospermum planchonii for
pharmacological activities in vitro and in vivo. Journal
Pharmaceutical Biology 2009; 47: 1027-4.

29.lweala EJ, Okeke CU. Comparative study of the
hypoglycemic ~ and  biochemical  effects  of
Catharanthusroseus(Linn) g. apocynaceae (Madagascar
periwinkle) and chlorpropamide (diabenese) on
alloxan-induced diabetic rats. BIOKEMISTRI 2005;
17:149-56.

30.Khan MRI, Islam MA, Hossain MS, Asadujjaman M,
Wahed MII, Rahman BM et al. Antidiabetic Effects of
the Different Fractions of Aqueous Extracts of Ocimum
sanctum in Normal and Alloxan Induced Diabetic Rats.
Journal of Scientific Research 2010; 2:158-68.

31.Soni A, Sosa S. Phytochemical analysis and free radical
scavenging potentialof herbal and medicinal plant
extracts.Journal of Pharmacognosy and
Phytochemistry 2013; 2:22-9.

32.Yakubu MI, Akanji MA, Oladiji AT, Olatinwo AO,
Adesokan AA, Yakubu MO, et al. Effect of
Cnidoscolousaconitifolius (Miller) 1.M. Johnston leaf
extract on reproductive hormones of female rats. Iran J
Reprod Med 2008; 6:149-55.

33.World Health Organization. Laboratory Manual for the
Examination of Human Semen and Semen-Cervical
Mucus Interaction.4  edNewYork:  Cambridge
University Press,4th Edition 1999.

34.Erdingler DS, Seven A, Inci F, Beger T, Candan G.
Lipid peroxidation and oxidant status in experimental
animals: effect of aging and hypercholestrolemic diet.
Clin Chim Acta 1997; 265: 77-84.

35.Beutler E, Duron O, Kelly BM. Improved method for
the determination of blood glutathione. J Lab Clin Med
1963; 61: 882-8.

36.Kayode O, Olusegun J, Adesanya A, Idowu O, Josiah
S, Tolupe O. Effects ofcrudeethanolic extract of

158  Vol. 12, No. 3, September 2018

http://jfrh.tums.ac.ir

Garciniacambogia on the reproductive system of male
wistar rats (Rattusnovergicus). African Journal of
Biotechnology 2007;6:1236-8.

37.Howard V, Reed M. Unbiased Stereology: Three-
DimensionalMeasurement in  Microscopy,Advanced
Methods, Second edition, Abingdon:
GarlandScience/BIOS Scientific, 2005.

38.Baines H, Nwagwu MO, Hastie GR, Wiles RA,
Mayhew TM,Ebling FJP. Effects of estradioland FSH
on maturation of the testis in the hypogonadal (hpg)
mouse. Reprod Biol Endocrinol 2008; 6: 4.

39.Ligha AE, Bokolo B, Didia BC. Antifertility potential
of Mentronidazole in Male Wistar Rats. Pak J Biol Sci
2012; 15:224-30.

40.U.s.department of health, Human Services Public
Health Service, National Institutes Of health. Guide for
the Care and Use of Laboratory Animals: National
Institutes of Health Publication, revised, 1985.

41.Vaidya AB, Sirsat SM, Doshi JC, Antarkar, DS.
Selected medicinal plants and formulation as
hepatobiliary drugs: An overview .Indian J Clin
Pharmacol Ther 1996; 17:7.

42.Dilek BD, Seren B. Effect of Sodium Selenite on
Testicular Damage Induced by Cisplatin in Adult Male
Rats. Biol Med 2014; 6:209.

43.Zhang X, Yamamoto N, Soramoto S, Takenaka |.
Cisplatin- induced germ cell apoptosis in mouse testes.
Arch Androl 2001; 46: 43-9.

44.Boekelheide K. Mechanisms of Toxic Damage to
Spermatogenesis. J Natl Cancer Inst Monogr 2005:
(34):6-8.

45.Abu AH, Ochalefu DO, Ibrahim A.Aqueous ethanolic
extract of Cochlospermum planchonii  rhizome
enhances spermatogenesis in male albino rats. African
Journal Of Biotechnology 2012; 11: 11636-9.

46.Choudhary AK, Steinberger E. Effect of a-reduced
androgen on sex accessory organs initiation and
maintenance of spermatogenesis in the rat. Biol Reprod
1975;12: 609-17.

47.Shittu LAJ, Bankole MA, Oguntola JA Ajala O, Shittu
RK, Ogundipe OAet al. Sesame leaves intake improve
and increaseepididymal spermatocytes reserve in adult
maleSpragueDawley rat. Scientific Research and Essay
2007; 2: 319-24.

48.Alvarez JG, Storey BT, Differential incorporation of
fatty acids into andperoxidative loss of fatty acids from
phospholipids of human spermatozoa. Mol Reprod Dev
1995; 42: 334-46.

49.Saleh RA, Agarwal A. Oxidative stress and male
infertility: from researchbench to clinical practice.

Journal of Family and Reproductive Health 4


https://www.tandfonline.com/toc/iphb20/current
https://link.springer.com/journal/12958

Cochlospermum P and Reproduction

J Androl 2002; 23:737-52.

50. Armstrong JS, Rajasekaran M, Chamulitrat W,Gatti P,
Hellstrom WJ, Sikka SC. Characterization of reactive
oxygen species induced effects on humanspermatozoa
movement and energy metabolism. Free Radic Biol
Med 1999; 26: 869-80.

51.de Lamirande E, Gagnon C. Impact of reactive oxygen
species onspermatozoa: a balancing act between
beneficial and detrimental effects. Hum Reprod 1995;
10 Suppl 1:15-21.

52.Rodrigues HG, Diniz YS, Faine LA, Galhardi CM,
Burneiko RC, Almeida JA, et al.Antoxidant effect of
Saponin: potential actionof a soybean flavonoid on
glucose tolerance and risk factors foratherosclerosis. Int
J Food Sci Nutr 2005; 56:79-85.

53.Agarwal A, lkemoto I, Loughlin KR. Relationship of
sperm parameters with levels of reactive oxygen
species in semen specimens. J Urol 1994; 152:107-10.

54.Gomez E, Irvine DS, Aitken RJ. Evaluation of a
spectrophotometric assay from the measurement of
malondialdehyde and 4hydroxyalkenals in human
spermatozoa: relationships with semen quality and
sperm function. Int J Androl 1998; 21:81-94.

55.Trush MA, Mimnaugh EG, Gram TE. Activation of
pharmacologic agents to radical intermediates.
Implications for the role of free radicals in drug action
and toxicity. Biochem Pharmacol 1982; 31, 3335-46.

56. Zhifei L, Yingbiao S, Li S, Yifan S, Shibo K, xuhong C
et al. Effects of cisplatin on testicular enzymes and
Sertoli cell function in rats. Fundamental Toxicological
Sciences 2015;2: 137-5.

57.Ahmed HE, Noha FA, Ola MA, Hala MF, Ezz-EI-Din
SE. Captopril and telmisartan ameliorate cisplatin-
induced testicular damage in rats via anti-inflammatory
and antioxidant pathways. International Journal of
Scientific and Research Publications 2016; 6: 408—-20

58.KilarkajeN, Mousa AM, AL-Bader MM, Khan KM.
Antioxidants enhance the recovery of three cycles or
bleomycin, etoposide, and cisplatin-induced testicular
dysfunction, pitutary-testicular axis, and fertility in rats.
Fertil Steril 2013; 100:1151-9.

59.Adejuwon SA, Femi-Akinlosotu OM,Omirinde JO.
Cisplatin-induced testicular dysfunction and its
amelioration by Launaeataraxacifolia leaf extract.

» Journal of Family and Reproductive Health

http://jfrh.tums.ac.ir

Andrologia 2015; 47: 553-9.

60.Salem EA, Salem NA,Maarouf AM,Serefoglu
EC,Hellstrom WAJ. Selenium and lycopene attenuate
cisplatin-induced testicular toxicity associated with
oxidative stress in Wistar rats. Urology 2012; 79:
1184.e1-6.

61.Guyton AC, Hall JE. Textbook of medical physiology,
11th edition, Elsevier saunders, Amsterdam; 2006.

62.Joensen UN, Jgrgensen N, Rajpert-De Meyts E,
Skakkebaek NE. Testiculardysgenesis syndrome and
Leydig cell function. Basic Clin Pharmacol Toxicol
2008; 102:155-61.

63.Zirkin BR. Spermatogenesis: its regulation by
estosterone and FSH. Semin Cell Dev Biol 1998; 9:
417-21.

64.Aitken RJ, Roman SD.Antioxidant systems and
oxidative stress in the testes. Oxid Med Cell Longev
2008; 1:15-24.

65.Padayatty SJ, Katz A, Wang Y, Eck P, Kwon O, Lee
JH,et al. Vitamin C as an antioxidant: Evaluation of
its role in disease prevention. J Am Coll Nutr 2003;
22: 18-35.

66.Colagar AH, Marzony ET. Ascorbic acid in human
seminal plasma: Determination and its relationship to
sperm quality. J Clin Biochem Nutr 2009; 45: 144-9.

67.Agarwal A, Sharma RK, Nallella KP, Thomas Jr,
Alvarez JG , Sikka SC. Reactive oxygen species as an
independent marker of male factor infertility. Fertil
Steril 2006; 86: 878-85.

68.Turner TT, Lysiak JJ. Oxidative stress: A common
factor in testicular dysfunction. J Androl 2008; 29:
488-98.

69. Aprioku JS, IbeachuC, ljeomahMA. Protective Effect
of Ascorbic Acid on Cimetidine-Induced Reproductive
Toxicity in Male Wistar Rats. Journal of Pharmacology
and Toxicology 2014; 9: 46-54.

Citation: Adelakun SA, Akinola BK, Akingbade GT.
Fertility Enhancing Activities of Bioactive
Components of Cochlospermum  planchonii
Rhizomeon Cisplatin  Induced Reproductive
Dysfunctions in Sprague-Dawley Rats. J Fam
Reprod Health 2018; 12(3): 148-59.

Vol. 12, No. 3, September 2018 159


https://www.ncbi.nlm.nih.gov/pubmed/16019317
https://www.ncbi.nlm.nih.gov/pubmed/16019317
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roman%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=19794904

