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ABSTRACT

Three groups of male mice, ten mice each, were treated by gossypol acetic acid
for (38) day by oral rote successively: group one treated with normal saline served as
control, group two treated with 20 mg/Kg. BW. and group three treated with 40 mg/Kg.
BW. The treated males were direct faced individually with adult males for aggressive
behavior lests, and virgin female diestrus for sexual behavior tests. The results were as
follow: the group twe and three did not mice show any copulation activities during the 3-
hour of observation, group two as well as three mice had less initiative in attacking their
opponents and tended to avoid any longer contacts in combating, Afterward group two and
three mice got significant body weight changes compared with group one (control).
Therefore, the suggested conclusion of the study was gossypol tended to reduce the
aggressiveness and sexual activity, but morcover body weight of the male mice was

decreased.

INTRODUCTION

Gossypol is one of the substances recommended for controlling fertility in
men= In fertile men, gossypol was found to suppress effectively the testicular
functions, especially in lowering sperm concentration associated with impairment
steroidogencesis and spermatogenesis (1). The question then is whether gossypol is
sife enough in short-term duration and has no side effect when aimed for
contraception in men. This question is assumed to disrupt the hypothajamic-

pituitary- Leydig cell axis, by direct or indirect mechanisms. First, the inhibition of
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the Gonadotropin, Leutinizing hormone and testosterone production will cause
further consequences in sexual male performance. Sccond, testosterone has an
important role in controlling sexual as well as aggressive behavior. A positive
correlation between testosterone concentration and the sexual as well as aggressive
behavior was revealed in many species of animal including man. Third, sexual
activilies can be assessed by using many parameters, some of which are latency of
copulation (L¢) (2) frequency of copuiation (Fc), and duration of copulation (De) (3
and 4). A similar approach can also be applied to aggressive behavior, One of the
paraﬁlelers of the determination of aggressivencss are latency (La), frequency (Fa),
duration {Ixa), and initiative of atack {5).This stedy was designed to find out the
effects of gossypol on the some sexual and aggressive behavior using parameters

mentioned above as well as the body weight changes in male mice.
MATERIALS AND METHODS

Experimental designs
Three groups of young-adult male mice, ten mice cach, were used in current
study. Mice in group one were treated by placebo as a control group. Group two

mice were (reated by gossypol (20 mg/Kg BW) per day individually, while mice in

GTOLE-p three were treated with gossypol (40 mg/Kg BW) per day. The treatments

were given daily for (38) days (one spermatogenesis cycle). During the experiment
each mouse were reared individually in a plastic cage Shocbox (29 x 15 x 12} em,
one side has glass window  lor monitoring  and maintained under unilorm
environmental condition; temperature (25 —30) C°, (12) hours light and fed ad
libidum. To obtain the body weight changes of the animals, each mouse was
weighed before and aficr the experiment.
Gossypol preparation:

The gossypol acetic acid was prepared according 1o Al-Bayaty (6a} and
Campbel (7).the different setting were prepared as following steps: cottonseed
dehulitation, delentation, defatting by petroleum ether, gossypol were extracted from

cottonsced cake by ether then purified by thin layer chromatography and then HPLC.
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The purity was 98%. It was suspended in saline suspension, which was given orally
by stomach tube.
The sexual hehavior test procedure:

[he sexual-activity tests were carried out afler the treatment periods, These
tests were conducted by introducing o treated male into the cage occupicd by an
estrous virgin female, The sexual activities of the treated male were observed
dircetly for three hours. The parameters recorded were the latency of copulation, the
frequencey ol copuliion, and the duration ol copulation. The latency ol copulation is
the timwe spun from the mement of introducing male into the females® cage until the
first trial of copulation oceurred. The number of copulation trials within a unit ol
time was detetmined us the frequency of copulation. Lastly, the total time spent by
the animals to copulate is called the duration of copulation (8).

The aggressive test procedures

The aggressive behavior of the treated mice (Groups one, two and three) was
assessed using four parameters as follow: katency, lrequency, duration, and initiative
of wttacks, A mouse is assumed 10 attack when it biles. scratches, or slaps its
opponent. It is faeed with niale in a neutral cage for ten minutes. The neutral cage is
a cage strange 10 both treated and untreated mice. The time span. since the test
animals converge at the cages until the Tirst attack happens, was regarded as the
latency of attacks, The number of atlacks within an observation period was
considered as the frequency of attacks. Next, the time spent by the mice for
wressling inan attack was called the duration of attacks. Subsequently, the
percentage of the tested animals i a group initiating an atlack was determined as
initiative ol attacks. Observation the activities of the tested antimals were scanned
with a video camera under dark condition and were saved on solt ware DVD. The

picture was then replayed for detailed analysis (9),

Statistical analysis:
KResults are expressed as mean + SEM. We used I testr one-way analysis ol
variance and LSD in this study. Differences between mean data were considered

significant at P<0.05 (10).
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RESULTS
Sexual behavior
Test on sexual behavior of the treated mice presented in Table 1. All
parameters clearly pictured. photograph that the reared mice were net atiracted
enough to do sexual intercourse. As long as observed for 3 hours, none of group two
as well as group three male was engaged in mating. Whereas the control group was

showed normal st up and mating

Table (1):The cffeet of gossypol acetic acid treatment on mice sexual behavior
parameters in response to different concentration,
Values are presented as mean = SEM (n = 10) mice.
The differences in letiers mean significant differences at P <0.05

[rom other group.

r Parameters | Latency of ‘ Frequeney of } Duration of
T ! copulation ‘ copulation ‘ copulation
Groups  wey (houn) (per-heury _(second)
Group one | }
: 20018 S8 | 2041 L35 0.2 00
Control (placebo) 20181138 } bidad i .27
TGrowptwo T ‘_ -
S53£ 2108 0.62+ 003 3.27£0.09
20 myg/Kg per day ‘, 17853 19 : ?
it I B N }(, — A
Group two ‘
180< | 0.00 } 0.00
40 mg/Kg per day \ a al a

Aggressive behavior

) The elfects of gossy ;Sol on the aggressive parameters of the treated mice are
shown in the Table 2. Based on the data in Table 2. mice treated with gassypol
tended 1o b less aggressive than that of control, This assumplion was verilied by
ltency of attacks of the reated mice was significantly (P<0.03) longer than that of
control mice. The duration as well as the initiative of attacks was likewise. Both

group one and group low were significantly (1<0.035) shorter in duration ol atlacks
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compared the contral mice, and significantly (P<0.05) lower in percentage of

nitiative of attacks,

Table (2): The effect of Gossypol acetic acid treatment on mice aggressive

behavior parameters in response to different concentration.

Values are presented as mean = SEM (n = 10) mice,

. The differences in letters mean significant differences at P < 0.05

—

T
Parameters
\‘.

Latencey of

Frequency of

Duration of

Initiative of

day

| aggressiveness | nggressiveness | aggressivencss attack
Groups ! {sceond) (per-houry Clseeond) (%)
Group one |
. 2837=3.05 2,18 +0.03 1.42 £0.96 08.51 = 8.84
Control
(placebo)
Group two o
08 = 1148 35=0. . 10% 5315 £6.10
20 my/Ky per 76.08 = 11 4)/] 1.3520.07 . 0.87 = (1LOY . 5.1 6.1 .
day I
Group twoe
. 92.09 2743 0.59+0.02 022 +£0.03 2427308
40 mg/Kg per b b b b

from other group.

Body weight changes

The body welght changes of the treated mice

were compiled in Table 3.

Based on those date, groups one and tow of mice body weight changes was

significantly (1"<0.05) greater compared with control group mice. Yet, there was no

significant (>0.03) difference between groups one and tow.

-

121




Bas) Vet.Res. Vol 5 No.1,2006,

Table (3} The effect of Gossypol acetic

r-

=

.‘\‘l\’:lrzlmclers acid treatment on mice body weight in
Tl Body weight (g)
Groups .
Group one

response to different concentration.

T Values are presented as mean £ SEM {n=10})
30.27=0.58 mice.

Control (placebo)
- The differences in letters mean significant

Group two differences at P < 0.05 from other group.
2712+ 146
20 mp/Kg per day

Group two

N
40 mrg/Kg per day 482279 X

Revarding the data in Table 1 and Table 2. they exhibited that male mice
treated with Gossypol were less desirous of mating and were less aggressive. Sexual
desive us well as agpressiveness inomale aninuls has been widely known 1o be
controlled by the androgen. The less sexual desire and aggressive behavior in male
mice treated by Gossypol was assumed to be related to the decrease of testosterone
production from Leydig cells (11 and 12). The great role ol testosterone
controlling libido has been revealed for a long time. Sufficient testosterone in blood
will promote sexual activity in many species of animals. [n rats, lestoslerone triggers
male motivation in mating (13). In an experiment on a group of men, lestosterone
injcc‘liun resulted in increased frequency ol masturbation. (14) On the contrary, low
concentration of the androgen caused the animals to be depressive and less
motivated o mate, Made rats treated with estosterone mbibitor distinetly showed
less frequent mating (9). In these instances, testosterone was assumed to stimulate
sexual-rellex sector of peripheral nerves responsible for controlling animal libido
{12). Aggressive behavior is defined as a tendencey to attack or 1o light. In rodents.
especially rats and mice. aggressive behavior is prominent in males particularly
among (he unfamitiar or isolated ones (15). The most important fuctor uffecting the
aggressive behavior is testosterone. Without this hormone aggressiveness will not
appeatr. Some positive correlations between the androgen and aggressiveness were

found 1 many species ol animal, Le. in finchs Phophile guttata, (16) inmice (17)1n
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sheep, (18). as well as in humans (19) In addition, testosterone provided the animals’
strength anee the andropen promote the body museles enlarpement. Foang el
‘\\"un;! (20) reported the effects of gossypol on testosterone secretion, which was
attributed to the contribution of adrenergic receptor inhibition i the hypothalamus
by gossypolt this adrenergic receptor inhibition might decrease GaRH. which led to
decrease of Ll-Testosterone (8 and 21). Furthermore, Levdip cells seereted
testosterone and estrogen. both testosterone an estrogen act on the hypothalamus and
pituitary pland through regulating the negative feed back mechanism in of the
quantity ol GnRIL release (22). Zhang (23) reported that the mechanism of
testosterone and estrogen releasing was disrupted by gossypol, through inhibition of
hypothalamic estrogenic receptor. Kalla and Sud (24) and Udho and Palil (23)
suggested that this effect leads to increase of GnRH and testosterone, the increase of
testosterone played an impartant role in decrease GnRIT releasing through leed back
mechanism and the result of GnRIH reduction decreased testosterene secrction.
Whercas Grey (20) reported that, the inhibition of testosterone release due to
nhibition o 111 reeeptor depend adenlyl eyelase - . AMP system ol Levdig cell.
Al-Bayaty (27) recorded decrease plasma testosterone level through reduction of
Leydig cell number per Leydig ecll cluster per seminilerous tubule due to direct
eftect ol gossypol on previous Levdig cell. For that reason. a substance suppressing
LI such us sexuad distupting compound; gossypol can be used in controlling
tertility (28). This is why male mice treated by gossypol in current study tend to be
less aggressive (29)

Higher changes in body weight of the gossypol treated groups two and three
(']'ab]-u 3). is inseparable from the Lestosterone. Soine experiments have successfully
revealed that some obesity incidents are correlated 1o low concentration of blood
testosterone. However, in this instance testosterone s responsible for controlling
body musculature (30). The lower the testosterone concentration the retarded
muscles cells development can be atrophy. As the consequences, lack of testosterone
will decrease anabolic mechanism causing lost of body weight, This is why mice
treated with gossypol (groups two and threey in this study showed signilicant body

weight changes (193 Conclusion based overall results of the current studies it can be
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suggested that the male mice treated with gossypol tend to be less aggressive and
Jess sexual motivation, but tend 1o have higher body weight changes compared with

the placebo ones.
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