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Abstract

Semen samples of 90 asthenospermic patients were examined, then they were divided into three
main equal groups. In the first group, Oxytocin (OT) addition in three concentrations (2, 4, and 6
IU/ml) with sperm preparation medium (SPM) to the semen samples was investigated. Changes in
sperm function tests and seminal biochemistry was used as indicator of effect. Results indicated that a
significant increase in sperm grade activity in 2 [U/ml OT with a tendency for a decrease in this
motility parameter in higher OT concentration. Concentration 2 1U/ml of OT was applied with SPM
and without in the second and third groups, respectively. In presence of SPM, a significant increase in
the sperm motility characteristics (the percentage of sperm motility and sperm grade activity) was
observed. While when SPM was absent, non-significant change in these parameters was seen. These
findings indicate that OT at the concentration of 2 I[U/ml has got a stimulatory effect on sperm motility
characteristics. Using of SPM potentiated this effect of OT.

Tota protein (TP), cholesterol, calcium, creatine kinase (CK), and fructose were measured in the
seminal plasma and in the supernatant of sperm suspension of OT-treated and control samples.
According to the results, a high significant increase in cholesterol was found in the external medium,
this may be attributed to loss of cholesterol from the plasma membrane of the sperm. Also, OT may
modify cellular calcium transport across the plasma membrane, resulting in high intracellular calcium
concentration and a high significant decrease in level of calcium in the external medium. In addition to
ahigh significant decrease in fructose level of the external medium.
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I ntroduction substances such as pentoxifyllin®”, caffeine®,
Asthenospermia  indicates a significant cAMPO,

reduction in sperm motility which is an Oxytocin (OT) is produced, in the mae

important parameter in evaluating the fertilizing mammal, in similar quantities as in the female.

potential of the semen™. A number of factors Little is known about its physiology"’?. Magjority
may be responsible for reduced sperm motility of investigations was performed in vivo to study

such as. spermatozoal defects, genital tract the physiological role of this hormone in the
infection, partial ductal obstruction, spina cord male. For these reasons, we tried in this work to
injury, sperm agglutination, and antisperm study the effect of OT (as a natural product) on
antibodies'®®. For several decades attempts have human sperm activation and to explain the
been made to improve the motility of proposed mechanisms in which it affects. Such
hypokinetic specimens by using various means, an effect which is probably being a new concept
one of them is the addition of motility- will open the way for helping asthenospermic
stimulating agents to the gaculate prior to its patients to have their sperm activated using
use for artificial insemination. These agents naturally produced material.

include: hormonal compounds such as In this study we investigate the influence of
progesterone'?, human chorionic OT on semen parameters of asthenospermic
gonadotropin®, relaxin® non - hormonal patients, and exploring the best concentration of
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OT that harvests a maximal number of motile
spermatozoa.

Materialsand Methods

Semen samples were obtained from 90
asthenospermic patients attending the Institute
of Embryo Research and Infertility Treatment,
University of Al-Nahrain. All samples were
collected by masturbation after 3-4 days of
sexual abstinence, then they were placed in an
incubator at 37 °C, waiting for liquefaction.

The medicult sperm preparation medium
(SPM) was used for sperm activation in vitro.
Oxytocin (OT) used in this study was provided
in 50 ml vials (10 IU OT/ml). Normal saline
(0.9% NaCl) was used for preparation of three
concentrations of OT (2,4, and 6 1U/ml).

Seminal Fluid Analysis (SFA):

Seminal standard parameters following
World Health Organization guidelines™ were
determined on all samples which including
physical parameters (liquefaction time, pH,
volume) as well as using light microscopy to
determine sperm concentration, sperm motility
percent and grade of activity, sperm abnormality
percent, leukocytes and phagocytes
concentrations, and sperm agglutination.

Oxytocin and Sperm Function Tests:

Semen samples were mixed with OT and
SPM ™. For each concentration of OT (2, 4, and
6 1U/ml), a culture tube was prepared, and 0.4
ml of SPM was mixed with 0.1 ml of each
concentration, then 0.5 ml of semen sample was
added to each tube. After shaking the contents,
the tubes were incubated in 5% CO, incubator at
37 °C for 30 minutes, then a drop of the mixture
was aspirated by micropipette to be examined
under 40X objective lens to study the effect of
OT a these concentrations on the sperm
function tests. Ten semen samples were studied
for each concentration of OT. Each
concentration was compared with semen
samples treated with normal saline as control
(OT=0 IU/ml), so that the total number of
patients examined in this experiment was 30
(1st group).
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Based on the outcome of this experiment, OT
at 2 IlU/ml was tried, as shown above, with SPM
and without in the 2nd and 3rd groups,
respectively. Each group involved 30 semen
samples. The results were compared with the
control samplesin which normal saline was used
instead of OT.

The Seminal Biochemical Study:

Seminal plasma was obtained by
centrifugation of liquefied semen samples at
3000 rpm for 15 minutes, the sperm-free
seminal plasma was then aspirated and kept in a
clean tube until time of anayss. Following
examination of sperm suspension micro-
scopically, the samples were centrifuged at 3000
rom for 15 minutes, then the supernatant was
isolated and kept in a clean tube until time of
anaysis.

Five biochemical parameters were evaluated,
these are total protein (TP), cholesteral,
calcium, creatine kinase (CK), and fructose.
These parameters were measured in the seminal
plasma of sixty patients. Also, they were
measured after addition of OT a the
concentration of 2 1U/ml in the supernatant of
sperm suspension of control and OT-treated
samples. The biochemica parameters were
measured as the following:

1.Total Protein: Total protein was determined
according to the Biuret method reported by
Silverman et al.¥| Linear kit was used in this
colorimetric method.

2.Cholesterol: Cholesterol concentration was
determined according to the method of
Richmond™, Linear kit was used in this
enzymatic colorimetric method.

3.Calcium:  Cacium concentration was
estimated appl?/ing the method reported by
Baginski et al."?, kit of Giesse was used in
this colorimetric method.

4.Creatine Kinase: Kinetic determination
method was followed in estimation of CK
activity’®. Enzyme activity was assayed with
Syrbio kit.



Journal of Al-Nahrain University

5.Fructose. Fructose level was estimated
according to the method of Mann®".

Statistical Analysis

The statistical analysis was performed using
the Statistical Package for Socia Sciences
(SPSS), version 10.5, computer software. All
data were expressed as mean + SD. Statistical
comparisons between groups were made using
student’s-test and a P value of < 0.05 was
considered significant. Differences between
groups were analyzed using an analysis of
variance (ANOVA), the significance level was
set at P < 0.05"9,
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Results
Seminal Fluid Analysis:

The physical characteristics of the semen
samples (Table 1) revealed that mean of
liquefaction time was on the maximal side of the
normal value, while mean of semen volume was
on the minimal side of the normal vaue. All
semen samples had normal akaline pH, which
was within the norma limit. Sperm
concentration was within the normal limit, while
the percentage of motile sperm was below the
normal limit, also, mean of sperm grade activity
was below the normal range of Macleod scale.

The percentage of sperm abnormality was on
the maximal side of the norma limit. The
percentage of sperm agglutination was above the
normal limit. Regarding seminal fluid infection,
the results revealed that, the concentrations of
leukocytes and phagocytes were above WHO
normal limit.

Table (1)
Semen physical characteristics of the patients.

Semen Characters

Liguefaction time (minute)

Value (Mean = SD)

Normal Values

35.17+8.46

Semen volume (ml)

2.50+0.93

pH

7.84+0.15

Sperm concentration (million/ml)

44.20 + 20.53

Sperm motility (%)

34.66 + 11.32

Grade of activity (Macleod scale)

1.62+ 0.44

Sperm abnormality (%)

48.82 + 8.65

Sperm agglutination (%)

3.72+ 214

L eukocytes concentration (million/ml)

252+1.19

Phagocytes concentration (million/ml)

Effect of Oxytocin on Sperm Function Tests:
Results shown in (Table 2) indicated that
addition of OT at 2, 4, and 6 1U/ml did not cause
any significant change (P > 0.05) in al sperm
function tests except the grade of activity which
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2.86+1.44

rose significantly (P < 0.05) at the concentration
of 2 IU/ml in comparison with the control
samples.
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Table (2)
Effect of different concentrations of oxytocin (2,4, and 6 |U/ml) on sperm function tests.

Parameters

Sperm concentration (million/ml)

(lw/N1t)
pates 1}
-10
(lw/N19)
-10

petes 1)

Sperm motility (%)

Grade of activity

Sperm abnormality (%)

Sperm agglutination (%)

Leukocytes concentration (million/ml)

Phagocytes concentration (million/ml)

Number of samples

Values are means * standard deviation of means. * Significant difference (P<0.05).

Effect of Oxytocin on Sperm Function Tests
Addition of OT (2 IU/ml) to the semen
revealed that, in presence of SPM (Table 3),
there were a high sdSignificant decrease
(P< 0.001) in sperm concentration and a
significant increase (P < 0.05) in the percentage
of sperm motility and sperm grade activity after
activation for the control and OT-treated
samples as compared to their values before
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activation. The percentage of sperm motility and
sperm grade activity significantly improved
(P<0.05) after the application of OT (2 IU/ml) as
compared with the control samples. When SPM
was absence (Table 4), a high significant
decrease (P<0.001) was observed in sperm
concentration in the two groups as compared to
their values before activation. An increase
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(although it is not significant) was observed in
the percentage of sperm motility and sperm
grade activity only for the OT-treated samples.
When a comparison was made between
the same activation technique with or without
SPM, no dggnificant difference (P > 0.05)
was found in regard to sperm concentration
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between the two preparation techniques (Fig.1).
A significant improvement (P < 0.05) was
registered in the percentage of sperm motility
and sperm grade activity when SPM was used
(Fig. 2 and 3). While no significant differences
(P > 0.05) were observed in the other sperm
parameters as shown in (Figs. 4, 5, 6 and 7).

Table (3)
Effect of oxytocin (2 1U/ml) on sperm function tests following sperm activation with sperm
preparation medium.

Sperm function tests

Befor e activation

After activation

Sperm concentration (million/ml)

45.60 + 15.95

Control

32.30%"+13.20

OT -treated

32.93%"+12.82

Sperm motility (%)

30.93+12.17

37.70% + 14.49

40.78" +14.27

Grade of activity

1.61+0.41

2.06% +0.44

2.48" + 0.46

Sperm abnormality (%)

49.87 +9.70

48.83% + 11.32

48.66° + 11.36

Sperm agglutination (%)

382+284

3.24°+1.84

3.36°+ 1.54

L eukocytes concentration
(million/ml)

2.02+1.30

1.92°+0.84

1.82°+0.94

Phagocytes concentration
(million/ml)

233+142

2.16°+0.90

2.24° + 0.88

Values are means * standard deviation of means. * Significant difference (P < 0.05). ** Significant difference
(P < 0.001). Means carrying similar small letters indicate a non-significant difference (P > 0.05). Means carrying
different small lettersindicate a significant difference (P < 0.001).

Table (4)

Effect of oxytocin (2 1U/ml) on sperm function tests following sperm activation without sperm

preparation medium.

Sperm function tests

Befor e activation

After activation
Control OT-treated

Sperm concentration (million/ml)

43.53 + 14.95

31277 +12.38

31537 +12.73

Sperm motility (%)

30.00 *+ 12.36

30.07 + 10.69

31.66 + 11.54

Grade of activity

1.60 +0.43

1.63 +£0.56

1.72 £ 0.58

Sperm abnormality (%)

50.73 + 6.61

49.79 + 6.97

49.57 +6.20

Sperm agglutination (%)

342 +2.45

3.14+1.95

3.22 +1.85

L eukocytes concentration (million/ml)

2.23 +1.53

212+0.84

215+ 0.72

Phagocytes concentration (million/ml)

247 +1.38

242+0.92

Values are means * standard deviation of means. **Signiggant difference (P < 0.001).

2.48 +0.89
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n Presence Absence

Sperm preparation medium

Fig.(1) : Sperm concentration of the control and OT-treated samples following sperm activation
divided according to presence and absence of sperm preparation medium.

- Non-significant difference (P > 0.05) from cor responding group.

Bcontrol
BOT-treated

Sperm preparation medium

Fig. (2): The percentage of sperm motility of the control and OT-treated samples following sperm
activation divided according to presence and absence of sperm preparation medium.

- * Significant difference (P < 0.05) from corresponding group.

Presence Absence

Sperm preparation medium

Fig. (3) : Sperm grade activity of the control and OT-treated samples following sperm activation
divided according to presence and absence of sperm preparation medium.

- *Significant difference (P < 0.05) from corresponding group.
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B Control
BOT-treated

49.79 49.57

'k

Presence Absence

Sperm abnormality (%)

Sperm preparation medium

Fig. (4) :The percentage of sperm abnormality of the control and OT-treated samples following
sperm activation divided according to presence and absence of sperm preparation medium.

- Non-significant difference (P > 0.05) from corresponding group.

B control
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Sperm preparation medium

Fig. (5) : The percentage of sperm agglutination of the control and OT-treated samples following
sperm activation divided according to presence and absence of sperm preparation medium.

- Non-significant difference (P > 0.05) from cor responding group.

Presence Absence

Sperm preparation medium

Fig. (6) : Leukocytes concentration of the control and OT-treated samples following sperm
activation divided according to presence and absence of sperm preparation medium.

- Non-significant difference (P > 0.05) from corresponding group.
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(million/ml)
N
(6]

4

Presence

Phagocyte concentration

Sperm preparation medium

Control
B OT-treated

Absence

Fig. (7) : Phagocytes concentration of the control and OT-treated samples following sperm
activation divided according to presence and absence of sperm preparation medium.

- Non-significant difference (P > 0.05) from cor responding group.

Effect of Oxytocin (2 IU/ml) on The Seminal
Biochemical Parameters:

In presence of SPM (Table 5), al the
biochemical parameters significantly decreased
(P < 0.001) after sperm activation in control and
OT-treated samples as compared to their values
before activation. When these biochemica
parameters were compared between the OT-
treated samples and control samples, the results

revealed that there was no significant difference
(P > 0.05) in level of TP and CK in the OT-
treated samples versus the control samples,
while there was a high significant increase
(P < 0.001) in level of cholesterol, and a high
significant decrease (P < 0.001) in level of both
calcium and fructose in the OT-treated samples
versus the control samples.

Table (5)
Effect of Oxytocin (2 IU/ml) on the seminal biochemical parameters following sperm activation with
sperm preparation medium.

Biochemical parameters

Total Protein (g/200ml)

Befor e activation

4.62 + 0.65

After activation*
OT -treated

Control

285+ 0.34 2.92+0.39

Cholesterol (mg/100ml)

31.49 + 12.50

20.15+ 8.04 23.65 +8.75

Calcium (mg/100ml)

16.75+ 6.78

12.68 + 3.76 10.12" + 3.14

Creatine Kinase (1U/L)

218.23+ 48.44

164.20 + 39.56 165.20 + 39.38

Fructose (mg/100ml)

250.07 + 63.93

184.58 + 43.20 180.42""+ 43.16

Values are means * standard deviation of means. * Significant differences (P < 0.001) in all the biochemical parameters
between before and after activation. ** Significant difference (P < 0.001).
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In absence of SPM (Table 6), a high significant
decrease (P < 0.001) was also observed in al the
biochemical parameters in control and OT-
treated samples as compared to their vaues
before activation. Effect of OT on the
biochemical parameters was obvious as a dlight
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increase and a slight decrease(non-significant) in
levels of cholesterol and calcium, respectively,
of OT-treated samples as compared with control
samples. While level of fructose in the OT-
treated samples was significantly (P < 0.05)
lower than control samples.

Table (6)
Effect of Oxytocin (2 1U/ml) on the seminal biochemical parameters following sperm activation
without sperm preparation medium.

Biochemical parameters

Total Protein (g/100ml)

Befor e activation

4.80+0.74

After activation*

Control OT -treated

2.81+0.46 2.85+0.40

Cholesterol (mg/100ml)

31.86 + 12.85

20.54 +9.13 21.98 + 8.67

Calcium (mg/100ml)

17.27 +5.80

14.17 + 2.98 13.12 + 2.68

Creatine Kinase (1U/L)

22047 + 44,51

166.22 + 33.83 165.82 + 36.98

Fructose (mg/100ml)

253.80 + 50.83

188.22 + 45.22 184.71** + 43.31

Values are means * standard deviation of means. * Significant differences (P < 0.001) in all the biochemical parameters
between before and after activation. ** Significant difference (P < 0.05).

When a comparison was made between the
same activation technique with or without SPM,
non-significant differences (P>0.05) were found
in regard to levels of TP and cholesterol
between the two preparation techniques in
control and OT-treated samples as shown in
(Fig.8 and 9) respectively, while level of
cacium significantly decreased (P <0.05)
following the use of SPM in the two groups

(Fig.10). The results also revealed that non-
significant difference (P > 0.05) was observed in
regard to level of CK between the two
preparation techniques in the two groups
(Fig.11), while level of fructose significantly
decreased (P < 0.05) following the use of SPM
in the two groups (Fig.12).

Total protein level
(mg/100ml)

N N N N

o N  © w

Presence

Sperm preparation medium

B Control
B OT-treated

2.85
2.81

Absence

Fig. (8) : Level of total protein in the control and OT-treated samples following sperm activation
divided according to presence and absence of sperm preparation medium.
- Non-significant difference (P > 0.05) from corresponding group.
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B Control
B OT-treated

26 +

23.65

24 4
21.98
22 4

20.15

20 +

Presence Absence

18

Cholesterol level (mg/100ml)

Sperm preparation medium

Fig. (9): Leve of cholesteral in the control and OT-treated samples following sperm activation
divided according to presence and absence of sperm preparation medium.

- Non-significant difference (P>0.05) from corresponding group.

B Control
BOT-treated

14.17

Presence Absence

13.12

Calcium level (mg/100ml)

Sperm preparation medium

Fig.(10) : Level of calcium in the control and OT-treated samples following sperm activation
divided according to presence and absence of sperm preparation medium.

- *Significant difference (P<0.05) from corresponding group.

Bcontrol
BOT-treated

200 «
180 «

164.2 165.2 166.22 165.82

4 1 |

Presence Absence

Creatin kinase level (1U/L)

Sperm preparation medium

Fig.(11) : Leve of creatine kinase in the control and OT-treated samples following sperm
activation divided according to presence and absence of sperm preparation medium.

- Non-significant difference (P > 0.05) from corresponding group.
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195
190
185
180

175

B Control
B OT-treated

188.22

Fructose level (mg/100ml)

Presence

Sperm preparation medium

Absence

Fig.(12) : Leve of fructose in the control and OT-treated samples following sperm activation divided
according to presence and absence of sperm preparation medium.

- *Significant difference (P<0.05) from corresponding group.

Discussion

Regarding semen analysis of ninety
asthenospermic patients, the results indicate a
significant increase in liquefaction time
associated with a significant decrease in semen
volume as compared to the reported values in
the avalable literature™.  Inadequate
liquefaction of the semen may indicate a
deficiency of prostatic enzymes™®. Low semen
volume can be indicative of retrograde
gjaculation, eaculation duct obstruction, and
androgen deficiency®. The mean of sperm
concentration of the studied cases was within
normal limit, maority of them had sperm
concentration below the norma limit. The
decline in sperm concentration may be due to
the lifestyle risk factors such as. cigarette
smoking, alcohol consumption, chronic stress,
and nutritiona  deficiencies®. The low
percentage of sperm motility and sperm grade
activity of the semen samples in the present
study may be due to many factors such as:
spermatozoa  structural defects, genital tract
infection, antisperm antibodies, and partia
ductal obstruction®®?. The presence of abnormal
sperm forms in the studied cases might reflect
disturbancesduring spermiogenesis, spermiation,
and sperm passage during epididymis®.
Increase percentage of agglutinated sperm in the
semen of the studied cases may attributed to
infections of the male genital tract and presence
of antisperm antibodies in the seminal plasmaor
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to infections of the male genital tract. Mazumder
and Levine®” found that infections of the male
genital tract are associated with antisperm
antibodies formation and sperm agglutination.
Elevation of leukocytes and phagocytes
concentrations of the semen samples above the
normal limit stated by WHO™ can be due to a
variety of pathologic changes. The previous
reports showed that excessive presence of
leukocytes in semen of the infertile men can
interfere with the quality of the semen and more
importantly with the functional status of sperm
fertilizing ability® 29,

The significant increase in sperm grade
activity, when OT was added at concentration of
2 IU/ml and the tendency for a decrease in this
parameter with increasing OT concentration are
in agreement with a previous study*? who
suggested that 2 1U/ml of OT is the best dose
which exhibit varying degree of stimulation on
sperm grade activity. In presence of SPM, the
significant reduction observed in sperm
concentration after the incubation period in the
OT-treated and control samples may be due to
semen dilution during sperm activation. The
significant improvement observed in the
percentage of sperm motility and sperm grade
activity in both groups may be attributed to
presence of SPM which consists of a basic salt
solution and energy sources which cause an
increase in sperm activity®”. The results showed
that OT caused an increase in sperm motility



and sperm grade activity, this indicates that OT
has got a stimulatory effect on sperm movement.
In a previous study, Al-Abayachi “? concluded
that OT increases sperm progressive movement
(grade of activity) when proper artificia
medium is available after half an hour, while it
increases sperm  vigorous  (hyperactivity)
movement in activated sperm after 2-4 hours of
incubation. In absence of SPM, the results
showed lack of any clear statistically significant
change in all the semen parameter following the
incubation period in both OT-treated and control
groups except the sperm concentration which
reduced significantly. On the other hand, the
results showed that OT induced responses
(although non significant) in both sperm motility
and grade of activity as compared to the control.
These results can be interpreted on the ground
that sperm motility induced by OT require
essential nutrients in SPM which can not be
provided by norma saline aone. It is wel
known that hyperactive motility occurs when the
sperm were incubated in culture medium that is
a balanced salt solution containing energy
providing substances such as lactate, pyruvate,
glucose, and a protein such as albumin®®.
Regarding the effect of OT on the seminal
biochemical parameters, the results showed, in
presence of SPM, a significant reduction
observed in al the biochemical parameters after
incubation period in OT-treated and control
samples, this may be attributed to semen
dilution as a result of addition of SPM, OT, and
normal saline during sperm activation. The
results revealed no significant differences in the
level of TP between the OT-treated and control
samples, while cholesterol level in OT-treated
samples was significantly higher than the
control samples. This finding suggests that OT
may be caused loss of cholesterol from the
plasma membrane of the sperm, because we
found increase level of this component in the
external medium. It has been reported that when
sperm are incubated in a capacitating medium in
vitro, the sperm cholesterol content gradually
decreases®. A significant decreasein level of
cacium in the externa medium of the OT-
treated samples as compared with the control
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samples suggests that presence of OT
combination with SPM may modify cellular
cacium transport by incorporating into the
sperm cell plasma membrane and transporting
calcium across the plasma membrane, resulting
in high intracellular calcium concentrations due
to an influx of extracellular calcium. This
finding suggests that OT stimulates human
sperm motility at least in part by a mechanism
which  increased  intracellular  calcium
concentration. It has been reported that the
ability of the mature mammalian sperm to
maintain a coordinated and forward motility is
dependent upon intracellular free calcium®Y.
When the level of CK was compared between
the OT-treated group and control group, no
significant differences were observed between
the two groups. In a previous study, Huszar et
al.®? measured the value of sperm CK activity
in the initial specimens and in the swim-up
fractions of fertile and infertile men, they
demonstrated that CK activities in the self-
migrated sperm fractions were significantly
improved downward compared to the initid
semen specimens. Considering the fructose level
in the OT-treated and control samples, it is
obvious that it was lower in the former group
than in the later group. This finding may be
explaned on the ground that increased
utilization of fructose by the activated sperm in
the OT-treated samples as compared with the
control samples. This finding also indicated that
sperm of OT-treated samples were more active
than control samples because the more active
cells used more fructose®™. In absence of SPM,
a dight increase and a dlight decrease (non-
significant) in levels of cholesterol and calcium,
respectively were observed in OT-treated
samples as compared with the control samples,
while the level of fructose in the OT-treated
samples was significantly lower than that of the
control samples.

It is of great interest to note that these
findings provide another evidence for the role of
OT as a stimulating agent to improve the sperm
motility of the asthenospermic specimens. In the
same time, these data revealed indirectly the
importance of SPM in improving the motility
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characteristics of sperm since a comparison
between the two cases (presence and absence of
SPM) indicated that the most significant
changes were noted only when SPM was used.

Conclusions
Addition of OT (2 IU/ml) to semen of

asthenospermic patients caused a significant

increase in the percentage of sperm motility and
grade of activity, and presence of SPM was
found to have synergistic action on the
improvement of sperm motility characteristics.

The mechanism of action of OT on human

sperm and its stimulatory effect on sperm

motility parameters may be due to two
mechanisms:

a Increasing Ca®* transport across the plasma
membrane that increase intracellular calcium
concentration.

b. Modification of the cholesterol content of the
plasama membrane that cause loss of
cholesterol from the plasma membrane of the
sperm.
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