Journal of Al-Nahrain University Vol.13 (4), December, 2010, pp.151-158 Science

EFFECT OF AQUEOUSAND ALCOHOLIC EXTRACTSOF COTTONSEED
ON SOME PARAMETERS OF SPERMSAND REPRODUCTIVE
PERFORMANCE OF ALBINO MICE.

Inaam Noori Ali"; Mohammad Bagir M.R. Fakhrildin™ and Sabah A.R.Al-Obaidi”"

"Water L aboratories Researches Centre, Environment & Water Res. & Tech. Directorate,
Ministry of Science and Technology.
"Department of Clinical Physiology, Institute of Embryo Research and Infertility
Treatment, Al-Nahrain Univer sity.

"Department of Biology, College of Science for Women, University of Baghdad.

Abstract

Two cottonseed extracts including alcoholic and aqueous at doses 20 and 40 mg/Kg/day were
oraly administered to male mice for 6 weeks to study their effects on some of sperm parameters.
Results showed that 20 and 40 mg/kg acoholic and agueous extract caused highly significant
(P<0.01) decrease in the sperm concentration, motility (%) and progressive sperm motility (%6).
While, Results of the abnormal sperm morphology (%) for two treated groups 20 and 40 mg/kg/day
of alcoholic and agueous extracts revealed a significant (P<0.05) increase after 6 weeks when
compared to the control group. Results revealed that the percentages of sperm agglutination were
highly significant (P< 0.01) increased in mice treated with 20 and 40 mg/kg/day of acoholic and
aqueous when compared to the control. The fertility (%) and percentage of males of new born
babies showed a significant (P<0.05) reduction in the treated mice as compared to female in the
same groups and to the control group. Meanwhile, a significant (P<0.05) increase in the recovery
time was showed with the increasing of doses of the two extracts when compared with the control

group.
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Introduction antifertility effects on reproductive endocrine
Cottonseed is crushed to produce tissues are observed at 1000-fold lower doses
cottonseed oil, cottonseed meal and hulls, it than its toxic effects in other tissues [7].
contains a fixed oil, which is about 2% Gossypol causes decrease or an inhibition
gossypol [1]. Whole cottonseed (WCS) and of sperm motility, decrease of sperm
cottonseed mead (CSM) ae vauable concentration, an increase in  sperm
feedstuffs, providing important sources of abnormalities and an inhibition of testicular
protein and energy for ruminant animals[2, 3]. steroidogenesis [8, 9]. The aim of the present
Cottonseed contains 7% moisture, 23% study was to investigate the effect of alcoholic
protein, 23% fat, 3% mineras, 24% fiber, and and agueous extracts on sperm function tests
20% carbohydrate [4]. Also, cottonseed such as sperm concentration, motility,
contains: phosphorus, calcium, iron, morphology and agglutination in addition to
potassum, magnesium, sodium, manganese, the reproductive capacity.
aluminum, silicq, sulphL_Jr, _ chlorine, ‘copper M aterials and M ethods
(trace), boron, zinc and iodine. In addition to Mature male Swiss albino mice were

vitamins such as B-complex A, D and E [9]. obtained from the animal house of the Ingtitute

Nine flavonol glycosides have been identified of Embryo Research and Infertility Treatment,
from whole cottonseed by-product, some of Al-Nahrain University. The average weight

them are dihydroxybenzoic acid, gallic acid, of mice was 24 + 1 g. They were kept in an

guercetin [6]. ar conditioned room (22-24 °C) with
The naturdl product (gossypol) has been an automatically controlled photoperiod of

used by fertile men in China as an effectiye 16 hours (hrs) light and 8 hrs darkness. Mice
male contraceptive agent for many years, its
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were fed with the standard balanced pellet diet
that prepared in the animal house of the above
Institute and given tap water ad libitum.

Preparation of cotton seed extracts
Cottonseeds (Ashourl, Lashata and Coker
310) were obtained from the general company
for industrial crops, Baghdad. Seeds were
cleaned, dried then powdered with a grinder.

Aqueous extract of cottonseed

Fifty grams of the dry powder of
cottonseed were mixed with 500 ml of cold
distilled water in a closed vessal and subjected
to a continuous mixing for 24 hr at 40 °C
using magnetic stirrer. The whole mixture was
filtered by a piece of gauze, and followed by
centrifugation at 3000 r.p.m for 15 min, then,
filtered through filter paper (Whatman No.1)
and dried by placing it in the oven under

40-45 °C for 24 hr. The dried materid
was weighed and stored in dark place
until use [10].

Alcoholic extract of cottonseed

Fifty grams of the dry powder of cottonseed
were extracted by ethyl acohol. These
cottonseeds were added to thumble tube in the
soxhlet apparatus with 500 ml of the ethyl
alcohol at concentration of 95%, then the
mixture was transfer to the rotary evaporator
under a reduced pressure a 60 °C for
evaporation of alcohol, and then dried by
putting it in the oven under 45 °C for 24-36 hr.
to obtain the dried extracted powder [11].

Experimental design

The experimental mice were divided
randomly into five experimental groups. Each
group consisted of 14 mice:

Group (1): served as control under similar
condition and orally administered
with 0.05 ml normal saline/animal
/day.

Group (2): ordly received alcoholic extract of
cottonseed (20 mg/kg b.wt), given
at 0.05 ml/animal/ day.

Group (3): oraly received alcoholic extract of
cottonseed (40 mg/kg b.wt), given
at 0.05 ml/animal/ day.

Group (4): ordly received agueous extract of
cottonseed (20 mg/kg b.wt), given
at 0.05 ml/animal/ day.
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Group (5): orally received agqueous extract of
cottonseed (40 mg/kg b.wt), given
at 0.05 ml/animal/ day.

Sperm Parameters.

Study of the mouse sperm parameters were
performed for 9 males per group after the end
of the experiment, using both left and right
epididymes of each male. They were collected
and washed with normal saline then put in a
small petri dishes containing about 1 mL of
sperm preparation medium the components of
the medium is shown in Table (1). Both
epididymes were minced with a microsurgical
scissor until getting a homogenized solution
which contains the spermatozoa suspension.
The obtained suspension was incubated at
37°C until examination [12], and the following
parameters were used: sperm concentration, it
estimated by [13]; sperm motility and progress
motility, they calculated according to [14],
sperm morphology, this method was prepared
according to [15]; sperm agglutination, it was
determine according to [16].

Reproductive capacity and recovery time:

Natural mating of each of five males per
group, mated with 10 fertile and healthy
females (2 females per each mae), had
achieved the evauation of reproductive
capacity of the mated males and the following
parameters were recorded: fertility percentage,
litter size, No. of pregnant females and sex
ratio.

Statistical Analysis.

Statistical anayss was performed
with the Statistical Package for Socia
Sciences Software (SPSS; version 14.0, USA).
Differences between groups were examined by
ANOVA test (analysis of variance of means)
with mean and standard error (S.E.). Pearson
Chi-square test was applied to calculate the
sex percentage and fertility parameters by
using Statistical Analysis System (SAS). P
vaue < 0.05 and 0.01 were considered as
statistically significant and highly significant
respectively.
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Table (1)
The content of Modified Earl’s medium
used in this study.

Ingredients Weights

0.884 ¢
0.008 g
0.001 g
0219
Upto 100 mL
280-290 mosmol/L
7.4
2310 25°C

Earl's salt
Ampicillin
Sodium pyruvate
Sodium bicarbonate

water
Osmolarity
pH
Temperature

Results

The acoholic and aqueous extracts of
cottonseed given orally using stomach tube at
doses of 20mg/Kg and 40mg/Kg caused highly
dgnificant (P<0.01) decline in the sperm
concentration after 6 weeks of treatment as
compared to the control group (G1) (Tables 2
and 3). Highly significant (P<0.01) reduction
was noticed in the percentages of sperm
motility and progressive sperm motility after
the 6 weeks of administration of acoholic and
aqueous extracts of cottonseed at doses of 20
and 40 mg/Kg/day as compared to the control
group (Tables 2 and 3).
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Results of the sperm abnormality (%) for
two treated groups 20 and 40 mg/kg/day of
alcoholic and agueous extracts reveded a
significant (P<0.05) increase after 6 weeks
when compared to the control group (Tables 2
and 3). Results of sperm agglutination
reveded that the percentages of sperm
agglutination were increased significantly
(P< 0.01) rather than the control in mice
treated with 20 and 40 mg/kg/day of acoholic
and agueous extract. Results of reproductive
capacity of treated males showed a remarkable
decrease in each of number of pregnant
females and new born babies in al treated
groups as compared to the control group. Also,
a significant (P<0.05) decrease was shown in
the litter size in dl treated groups as compared
with the control groups (Tables 4 and 5). The
same tables, the fertility (%) showed a
significant (P<0.05) reduction in all treated
groups when compared with the control.
However, percentage of males of new born
babies showed a sgnificant (P<0.05) reduction
in al treated groups as compared to female in
the same groups and to the control
group. Meanwhile, a dgnificant (P<0.05)
increase in the recovery time was showed
with the increasing of doses of the three
extracts when compared with the control
group (Tables4 and 5).

Table (2)
Parameters of epididymal sperm (Mean + S.E) for male mice received two concentrations
of alcoholic extraction of cottonseeds for six weeks.

Groups Alcoholic extract
Gl G2 G3
Parameters (control) (20mg/kg) (40mg/kg)

Sperm concentration |y 84,994 @ | 35004134 | 33.03+204 ¥
(million/mL)

Sperm motility (%) 68.46+1.26 * | 47.29+2.10" | 46.84+1.47"

FGEIES O SR e 6291218 * | 41.4021.72" | 39.49+ 188"
motility (%)

Alamarig) £ sErlh 207341342 | 37.804235° | 39.16+235°

mor phology (%)
Spenm aggl ”(E}O”)a“on 2554+096° | 39.20+051 | 39.70+0.82

Different |etters at the same row are significantly (P<0.05) different.
Different letters with * are highly significant (P<0.01) difference with contral.
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Parameters of epididymal sperm (Mean + S.E) for male mice received two concentrations of

Table (3)
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aqueous extraction of cottonseeds for six weeks.

Groups Gl Aqueous extract ||
Control G5
Parameters ( ) £ ehigie) (40mg/kg)
Sperm concentration | 4q04.0942  3616+1.54” | 345441.25"
(million/mL)
Sperm motility (%) 68.46+1.26% | 49.53+3.15" | 47.50+1.04"
Sl s e 62.91+2.18% | 44.49+3.14" | 42.95+1.94"
motility (%)
AIET k] S e 29.73+1.34% | 37.77+2.88 ° | 38.37+0.83 °
morphology (%)
Sperm agglutination(%) | 25.54+0.96% | 36.52+2.59" | 40.64+ 0.27%

Each value represents mean + S.E.

Means having different letters at the same row are significantly (P<0.05) different.
Means having different letterswith * are highly significant (P<0.01) difference with control.

Table (4)

Effect of the alcoholic extract of cottonseed (orally administered to mature male mice
for six weeks) on fertility parameters (Mean + S.E) after mating with female mice.

Groups o1 Alcoholic extract
Control G2 G3
Parameters 20mg/kg | 40mg/kg —E0 vl
Recovery time(Days) | 1.5 2 | 23 ® | 31 ° 1.024 *
Fertility (%) 100 2| 70 b1 70 P 7.556 *
No. of pregnant 10 - 7 i
females
Litter size 77 * 1529 °| 50 ° 1.667 *
Sex Male | 6493 ® | 4324 °| 4857 ° | 645 *
percentage
(%) Fe‘:a' 3507 ® |5676 °| 5143 ° | 6.052 *

No. of female for each group = 10.

Different letters at the same row are significantly (P<0.05) different.
Same letters at the same row are non significant (P>0.05) difference.
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Table (5)
Effect of the aqueous extract of cottonseed orally administered to mature male mice for six weeks
on fertility parameters (Mean + S.E) after mating with female mice.

No. of female for each group = 10.

Groups - Aqueous extract

Control G4 G5 LSD
Parameters 20mg/kg 40mg/kg value
Recovery time (Days) 1.5 2 |36 bl 58 ¢ 1.327 *
Fertility (%) 100 a1 80 b1 80 b 5.650 *

No. of pregnant females 10 8 8 -
Litter size 7.7 21563 P"| 513 ° 1.055 *
Sex Male 6493 2 | 6222 2| 4878 ° 6.388 *

percentage

(%) Female 3507 @ | 3778 * | 5122 ° 5.085 *

Different letters at the same row are significantly (P<0.05) different.
Same letters at the same row are non significant (P>0.05) difference.

Discussion

The present study revealed that there was a
sgnificant reduction in the epididymal sperm
concentration in mice after six weeks period of
cottonseed extracts treatment. One of the most
important explanations of this was investigated
by [17, 18], suggested that damage of the germ
cells, detachment of spermatogonia from
the basement membrane and shedding of
immature spermatid contributed to the low
spermatic density and sperm production in
both seminiferous and epididymal tubules in
cottonseed treated mice. Study of [19] showed
that the testis is the main target organ of
gossypol toxicity following repeated exposure,
which the reduction of sperm counts and
motility are time and dose-dependant.

The reduction in the sperm concentration
may be explained by the reduction of serum
testosterone, thus impaired spermatogenesis
associated with testosterone deficiency [20,
21]. Results of [22] showed that the reduction
of sperm concentration may related to direct
binding of gossypol with spermatozoal
membrane which lead to the loss of fluidity
and elasticity of membrane with facilitate the
cell destruction through increase fragility of
membrane in the bulls. The reduction in the
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sperm motility may be due to reduction of
mitochondrial activity under gossypol activity
[23, 24]. While [25] attributed the reduction of
rapidly moving sperms to impairment dynein-
ATPase system on microtubular dynein arms
so lead to restriction of dliding movement of
flagellar fiber. Gossypol may inhibits cAMP
formation which subsequently decreases sperm
motility characteristics [26]. Results of [27]
showed that there were a significant increase in
primary and secondary sperm abnormalities in
bulls fed with gossypol for 28 and 56 days, the
proximal droplets was significantly higher than
other defects.

Results of [28] appeared that when
gossypol was incubated with human sperm,
promote the formation of reactive Oxygen
species due to the presence of high proportions
of polyunsaturated fatty acids (PUFAS) in
the phospholipid fraction of spermatozoa
membrane. The PUFAs incresses the
susceptibility of cells to free radicals and lipid
peroxidation, which the cellular structure,
motility and metabolic functions of the
sperm can be impared as a result of
lipid peroxidation caused by ROS [29]. Also,
Study of [30] showed that the abnormal
morphological changes in spermatogenic cells



and spermatozoa induced by gossypol were
due to decreasing the amount of tubulin and
dynein in spermatocyte and spermatid and
inhibiting the transformation from round to
elongated head spermatid. An increase in
percentage of sperm agglutination as showed
in the present study may explained by
increasing in the production of antisperm
antibodies within the testicular secretions.
Decreasing of fertility rate in both human and
laboratory animals was associated with the
presence of antisperm antibodies in secretions
of reproductive organs and blood [31].

Also, percent of males were significantly
decreased in the offspring as compared to the
control group in the two extracts, which may
exert a significant estrogenic or antiandrogenic
activity [32]. However, other substances such
as flavonoid phytochemicals, present in the
cottonseed affect the sex ratio in favor of
male [33]. These results disagree with result
of [34] who showed that male rats treated
with gossypol had no effect on the outcome
of pregnancy, resorption, fetal growth,
or maformation rate. Low offspring sex
raio may be associated with endocrine
modifications [35]. While, [36] saw that the
sperm  morphology is an  important
characteristic of sperm for evauating male
fertility. Since this parameter was decreased in
the treated males, they were negatively related
to the fertility indices.
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