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Effect of cottonseed oil on reproduction performance of
male mice.
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Abstract:

Oil extract of cottonseed was orally administered to male mice at doses 0%,
20% and 40% daily for 6 weeks to study their effects on male reproduction
performance. The results showed that testicular weight was significantly (P<0.05)
decrease, highly significant (P<0.01) decrease in the diameters of seminiferous and
epididymal tubules and thickness of proliferated of spermatogenic and epithelial cells
layers were revealed highly significant (P<0.01) decrease as compared to the control.
Administration 20% and 40% cottonseed oil to male mice for 6 weeks caused a
significant (P<0.05) and highly significant (P<0.01) decrease respectively in serum
testosterone concentration as compared to the control. Dose 20% oil caused
significant (P<0.05) reduction in the level of serum FSH and LH, while 40% oil
caused highly significant (P<0.01) decrease in the level of serum FSH and LH.
Finally, cottonseed oil caused histological changes in the testicular tissues which
comprise different grades of degenerations in the spermatogenic layers, large numbers
of germ cells were detached and sloughed in the lumen and absence of sperms from
some of seminiferous tubules in addition to widening of interstitial spaces due to
presence of edema and congestion of blood vessels. Objective of the present study
was to knowledge the effect of cottonseed oil on male reproduction performance of
mice which comprise different parameters such as measurement of reproductive
organs weight, diameters of seminiferous and epididymal tubules, reproductive
hormones and histological changes.
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Introduction:

Cottonseed oil has a mild, nut like
taste. It is generally clear with a light
golden color, but like most oils, the
degree of color depends on the amount
of refining [1]. Refined and deodorized
cottonseed oil is one of the purest
available food products. Unlike some
oils, it does not revert rapidly in flavor
when used at high temperatures [2].
Gossypol is a pigment found in
cottonseed oil, the levels of most of
cottonseed pigments are reduced
during the normal processing of oils to

give them acceptable color, flavor and
stability [3,4]. Cottonseed also
contains another pigment,
gossyverdurine which is more toxic
than gossypol and may be responsible
for the finding that signs of cottonseed
toxicosis in the feed [3]. Gossypol has
been used by fertile men in China as an
effective male contraceptive agent for
many years. The antifertility responses
are both dose and time dependent [5].
Study of [6] indicated that the
fertilizing ability of bull spermatozoa
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can be inhibited by the excessive
consumption of diets containing
cottonseed. Also, Results of [7]
showed that the testis is the target
organ of gossypol with the thickness of
tunica albuginea, cluster of
spermatogenic cells and reduction in
the number of spermatozoa. The
processes of sperm production and
maturation are regulated by integrated
endocrine control. Study of [8] showed
that gossypol impaired the
spermatogenesis through inhibition of
steroidogenesis. Secretion of
testosterone was decreased by effect of
gossypol, which was attributed to the
inhibition of adrenergic receptor in the
hypothalamus, this inhibition might
decrease  gonadotropins  releasing
hormone (GnRH) and leads to decrease
of LH- testosterone [9].

Materials and Methods:
1. Animals:

Healthy mature male mice of
Swiss albino strain at an age (7-8)
weeks were obtained from the animal
house at the Institute of Embryo
Research and Infertility Treatment/ Al-
Nahrain University. Sixty mature male
mice weighing (24+1g) were housed in
plastic cages measuring  about
(29x15x12) cm. Floors of cages were
covered with soft crushed wood
shaving; all cages were washed two
times per week with 70% alcohol
throughout the period of the study.
2. Preparation of cottonseed oil and
experimental design:

Fifty grams of the dry
powder of cottonseed were dissolved
in 700 mL of 95% of hexane alcohol
by using soxhlet apparatus for 7-8 hrs.
Then the solution was evaporated in a
rotary evaporator under a reduced
pressure at 60 °C. The oil was
collected, put in glass containers and
stored at 4 °C until used in the study
[10]. In the present work, sixty male
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mice were divided into 3 major groups
(20 &/ group) depending on different
doses of cottonseed oil (0%, 20% and
40%). The period of the experiment
was unified for each major group
during 6 weeks. Orally route of
administration was used for treatment
with cottonseed oil. Each major group
was subdivided into four minor groups
(58/ group) distributed according to
the type of test (5 & mice for FSH, 5 &
mice for LH, 5 & for testosterone and
5 & mice for histopathological study).
3. Body weight and reproductive
organs weight:

At the end of treatment,
animals were weighed, using a
mechanical balance, anesthetized by
exposure to amount of diethyl ether,
and reproductive organs (testes and
epididymes) were obtained and
weighed by sensitive electric balance
after being cleaned from the accessory
connective and adipose tissues. Organ
weight was calculated as in the
following equation: Organ weight
to body weight ratio = Organ wt
(mg) / Body wt (Q).

4. Collection of blood for hormonal
assay:

Blood samples were drawn
directly by cardiac puncture using 2
mL syringes, and then serum for
hormonal assay was obtained by
centrifugation of the collected blood
samples for about 10 minutes at 2500
rpm and kept at -4 °C until time of the
analysis [11]. Then the reproductive
hormones  (FSH, ICSH) and
testosterone were assayed by using
prepared kits (Immunotech Company,
France) through Radio immuno assay
(RIA) technique: LH and FSH values
were measured by miU / mL, while
testosterone, values were measured by
Pg/ mL.

5. Histological sections:

At the end of treatment,
reproductive  organs  (testes and
epididymes) were excised and cleared
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off from the attached debris (fat and
connective tissue). Histological
sections were prepared according to
[12] for histological changes. The
diameters were measured by using
ocular and stage micrometer at power
40. Vertical and horizental diameters
of round seminiferous tubules were
measured and means were taken. For
each animal, 20 seminiferous tubules
diameters were measured [13]. Also,
the thickness was measured by using
ocular and stage micrometer at power
40. For each animal, 20 seminiferous
and epididymal tubules were measured
[14].

6. Statistical analysis:

Means and standard error of
mean  were  determined  using
descriptive statistical methods. The
data were statistically analyzed by
analysis of variance (ANOVA) to
compare among different means of
groups using  special statistical
computerized package SPSS (statistical
Package of Social Science version 14)
[15].

Results:

In the present work, testicular
weight was significantly (P<0.05)
decrease as compared to the control

(Table 1). The diameters of
seminiferous and epididymal tubules
were highly significant (P<0.01)

decrease when compared with the
control (Table 2 and 3). Also,
thickness of proliferated of
spermatogenic  cells  layers and
epithelial cells layers were highly
significant  (P<0.01) decrease as
compared to the control (Tables 2 and
3).

In this study, administration
20% and 40% cottonseed oil to male
mice for 6 weeks caused significant
(P<0.05) and highly significant
(P<0.01) decrease respectively in
serum testosterone concentration as
compared to the control (Figure 1).
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Dose 20% oil caused significant
(P<0.05) reduction in serum FSH and
LH concentration as compared to the
control (Figures 2 and 3). However,
administration 40% oil to male mice
for 6 weeks caused highly significant
(P<0.01) decrease in serum FSH and
LH concentrations (Figures 2 and 3).
Microscopical examination of
testicular tissues from control mice
showed normal cytoarchitecture and
maturation of germinal epithelium
(Figure 4). Testicular tissue of mice
administered oil extract of cottonseed
(20%/d/day) showed different grades
of degenerations in the spermatogenic
layers. Some cells were completely
degenerated and others were partly
affected, in addition to large numbers
of germ cells were detached and
sloughed in the lumen and absence of
sperms from some of seminiferous
tubules (Figure 5). While,
administration 40% oil extract of
cottonseed caused degeneration in the
seminiferous tubule, reduction in the
diameter of seminiferous tubule and
destruction of Leydig cells (Figure 6).
Also, other changes include widening
of interstitial spaces due to presence of
edema was seen and congestion of

blood vessels.

Table (1): Weight of body and reproductive
organs of male mice received two
concentrations of oil extract of cottonseeds
for six weeks period.

Qil extract

Groups Gl
. G2 G3
Weight (Control) (20% oil) (40% oil)
Body (g) 25.80+0.31° | 25.44%0.33 ° 205'32223
Testes (mg /g 6.45 +0.23 & 6.12+ 0.20 @ 5.87+0.17
b.wt) D e b
Epididymes 2804012 & 278 +0.11° 2.62+0.12
(mg/g b.wt) T T 2
Each value represents mean =+ S.E.

Means having different letters at the same row
are significantly (P<0.05) different.
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Table (2): Diameters of the seminiferous
tubules and thickness of proliferated
spermatogenic cells for male mice received
two concentrations of oily extract of
cottonseeds for six weeks period.

Qil extract
Groups Gl
G2 G3
Parameters (control) (20% /3) (40% 13)
Diameter of the | g5 6.9 60 | 171.3141.37 | 16424+
seminiferous a b~ 233°¢
tubule (n) )
Thickness of
proliferated 55.58+1.27 44.65+1.15 43.78+1.41
spermatogenic a b b
cells (n)

Each value represents mean + S.E.Means
having different letters at the same row are
significantly (P<0.05) different.
Means having different letters with * are
highly significant (P<0.01) difference with
control

Table (3): Diameters of the epididymal
tubules and thickness of epithelial cells layer
for male mice received two concentrations
of oily extract of cottonseeds for six weeks.

Oil extract

Groups

Parameters Gl G2 G3

(Control) (20% /3) (40% /3)

Diameter of

the 124.80+1.71
epididymal 2
tubule (n)

115.26+2.85 104.42+1.04
b* c*

Thickness of
epithelial cells
layer (p)

26.37+0.92 22.85+0.58 20.56+0.77
a b* c*

Each value represents mean + S.E.Means
having different letters at the same row are
significantly (P<0.05) different.
Means having different letters with * are
highly significant (P<0.01) difference with
control

O Control  B@20% oil  E40% oil

Mean testosterone
concentration
(pg/mi)

o B N W M OO

Groups

Fig. (1): Effect of oily extract of cottonseed
on level of serum testosterone concentration
of mature male mice.

Each value represents mean * S.E.

* Significantly (P< 0.05) different as compared to control

group.

** Highly significant (P< 0.01) difference as compared to
the control.
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[ Ocontrol  B20%o0il __ E@40%oil |

84
82

78 **

76
74
72
70

(mIU/ mi)

Mean FSH
concentration

Groups

Fig. (2): Effect of oily extract of cottonseed
on level of serum FSH of mature male mice.

Each value represents mean + S.E.

* Significantly (P< 0.05) different as compared to control.
** Highly Significant (P<0.01) difference as compared to
control

Mean LH
concentration
(mIU/ ml)

Groups

Fig. (3): Effect of oily extract of cottonseed
on levels of serum LH of mature male mice.
Each value represents mean + S.E.

* Significant (P< 0.05) difference as compared to control

group.
** Highly Significant (P<0.01) difference as compared to
control

from the control group of mice, shows

normal structure appearance of
seminiferous tubules with presence of
sperms inside the lumen (SP). (H &E 200
X).
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N NG
section of testicular tissue

Fig. (5) Cross
from mice treated with 20 %/J/day oil

of cottonseed shows extensive
(DE), sloughing of

extract
degeneration

spermatogenic cells (SL) and absence of
sperms from several of seminiferous tubules
(AB) (H & E 200X).

Fig. (6) Cross section of testicular tissue
from mice treated with 40 % /J/day oil
extract of cottonseed shows necrosis
(NE),edema (ED), congestion (CO) and
destruction of Leydig cell (DS) (H & E
200X).

Discussion:

The results in this work
appeared non significant decrease in
the weight of body and epididymes
among G2 and G3 as compared to the
control. The significant decrease in the
weight of testes of the treated mice
may be attributed to the positive
relationship between the decrease in
testicular weight and the decrease in
body weight [16]. The reduction in
testicular weight may be attributed to
an impairment of germ cell
multiplication that normally stimulated
by FSH and testosterone [17]. Also,
the reduction of reproductive organs
weight may be explained to the
degeneration of spermatogenic cell,
shrinkage  of  seminiferous and
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epididymal tubule with absence of
sperms in the lumen [18].

In this study, the histological
preparations of testes and epididymes
were showed significant reduction in
the diameter of seminiferous and
epididymal tubules as compared with
the control group, also there were a
significant reduction in the thickness
and height of the epithelial lining cells
of  seminiferous  tubules and
epididymes, respectively. The
reduction in seminiferous tubular
diameter may reflect the tubular
shrinkage, which may be due to
spermatogenic cell death or sloughing
of epithelial cells [19].  Another
explanation of that reduction was due
to diffusion of edematous fluid among
semeniferous tubules leading to
shrinkage of them. Result of [20]
showed that bulls receiving cottonseed
or cottonseed meal exhibited large
lumen diameters of seminiferous
tubules with reducing in their wall
thickness. The reduction in diameter of
seminiferous tubules was assessed to
the reduction of testosterone level.
Since testosterone has an important
role in the development and growth of
male reproductive ductus and epithelial
cells of seminiferous tubules in
vertebrates [21]. However, that the
epididymis is an androgen dependent
organ, and in the absence of androgen,
a dramatic decrease occurs in the size
of tubules and epithelium layers of
epididymis [22; 23].

The presence of blood vessels
congestion as shown in the present
study may be due to the destruction of
cell membranes of blood vessels which
lead to increment the infiltration of
blood cells from the blood vessels to
the interstitial tissues of the testis [24].
While, the presence of cell debris in
the lumen of the epididymal lumen is a
reflection of degenerating testicular
lesion observed in the treated mice
which was passed to the epididymes
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via the ductuli efferent [25].
Furthermore, there was reduction in
the number of spermatozoa and an
increase in the area of Leydig cells of
mice treated with gossypol for 3 weeks
[7; 26].
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