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ABSTRACT. The presence of gonadotropin-re leasing hormone 
(GnRH)- like factors in the seminal plasma of the Arabian camel 
(Camelus dromedarius L.) has been studied in immature rats. 
Immature male and female rats treated with the Arabian's seminal 
plasma (SP) or with synthetic GnRH developed heavier testes and 
ovaries and large seminiferous tubules than those of the controls. 
Immature female rats treated with GnRH and those injected with 
highest two doses of the camel's SP has developed a greater number of 
ovarian follicles than those of the corresponding controls. Those 
receiving the lower three doses of the camel's SP has developed a 
greater number of small ovarian follicles than in their controls. It is 
concluded that the Arabian camel's SP contains an ovulation 
stimulation factor. 

Gonadotropin-releasing hormone (GnRH) is a hypothalamic hormone controlling the 
release of luteinizing hormone (LH), and of the follicle stimulating hormone (FSH) 
from the pituitary gland (Matsuo et at. 1971 and Bragus et al. 1972). This hormone 
as well as GnRH-like factors have been also detected in the pituitary gland (Beyeot 
et at. 1984 and Li et at. 1984), in the pineal gland (Reiter 1980) of several 
vertebrates, as well as in the seminal plasma of the bull and humans (Majunath 1984 
and Sokol et at. 1985). The physiological roles of these factors may be similar to that 
of GnRH since they could: cross-react with specific antisera raised against GnRH 
(Sharpe and Fraser 1980), replace iodine-labelled GnRH in radioimmunoassays and 
radioreceptor assys specific for GnRH (Sharpe et at. 1981), and stimulate the release 
of LH and FSH from pituitary tissue cultured in vitro (Ying et at. 1981). 
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Since the Arabian camel is an induced ovulator that exhibits follicular cycles 
with follicles developing and regressing successively, with ovulation induced only 
by using one of the following methods: 1) by mating (Shalash and Nawito 1964, 
Novoa 1970, Musa and Abu sineina 1978, Homeida et at. 1988); 2) by depositing 
the whole semen or sperm free seminal plasma into the uterus (Chen et at. 1990, 
Musa et al. 1992); 3) by intramuscular (im) injection of human Chorionic 
Gonadotropin (hCG) or GnRH (Chen et at. 1985). Furthermore, Marie and Anouassi 
(1987) observed that plasma LH levels rise sharply to a peak about 3 to 4 h after 
copulation in Arabian camel. Similarly, Xu et al. (1985) demonstrated the 
occurrence of a preovulatory LH peak in the blood of bactrian camels at 4 h post 
insemination, with ovulation occurring at 36 to 48 h. Chen et al. (1985) and Zhao et 
at. (1990) demonstrated that an ovulation-inducing factor is present in the seminal 
plasma of bactrian camels . Hence, the present study has been formulated to 
investigate the presence of such factors in the seminal plasma of the Arabian camel. 

Materials and methods 

Semen collection and treatments 

A male Arabian camel (Majaheem) of proven high fertility was chosen for 
semen collection and was kept at the livestock farm of our Department in Riyadh, 
where it has been maintained on concentrates and roughages (the concentrate 
mixture was containing 13.4% digestible protein and 72% total digestible nutrients, 
while the fodder was alfalfa). Water was available at all times in a drinking basin 
and salt licks were provided ad libitum. Semen samples were collected from that 
camel using an artifical vagina obtained from IMV, Cassou, France. The seminal 
plasma was then separated from the spermatozoa by centrifugation at 1500 g for 30 
min under cooling at 4 °C and was stored at -20°C until used later. 

Experimental rats 

Forty male and 40 female immature Wi star albino rats, 21 days old and with a 
mean weight ± standard deviation of 47.4 ± 0.22 g for males and 37.7 ± 0.26 g for 
females were used. The rats were divided equally into 8 groups, each group 
containing 5 males and 5 females. Group 1 was injected im with saline (vehicle) to 
serve as controls, while groups 2 to 7 were injected im twice daily for 4 days with 
25 , 50,75, 100, 125, 150 J..lI seminal plasma, respectively. Group 8 received 5 J..lg of 
synthetic GnRH (Fertagyl, Intervet, Boxmeer, Holland) at the same intervals. On 
Day 5, all rats were killed and the testes and ovaries were removed, weighed and 
sectioned by standard histological techniques (Humason 1967). Ovarian follicles 
were counted and classified according to their diameter (small < 100 J..lm, medium 
100-200 J..lm, and large follicles > 200 J..lm) and the diameter of the seminiferous 
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tubules was assessed for circular or nearly circular tubules in profile. 

The data were statistically analysed using the GLM procedure of SAS 
(Goodnight et al. 1985). 

Results 

The live body weights of male and female rats increased with treatment by SP 
or GnRH; although not significant, the highest response was respectively obtained 
with 125 and 150 J..l1 compared to the controls (68.4 ± 5.04,72.2 ± 5.04 and 67.8 ± 
5.04 vs. 61 ± 5.04 gm in males and 59.0 ± 4.56,58.8 ± 4.56 and 57.8 ± 4.56 vs. 47.4 
± 4.56 in females, respectively). The weights of testes and ovaries has significantly 
increased (p < 0.05) in immature rats treated with SP or GnRH with highest 
responses being obtained with 125 and 150 J..l1 of SP and with GnRH (5 J..lg) 
compared to the controls (Table 1). 

Table 1. Variations in mean ± SD weight of testes and ovaries of immature rats treated with GnRH 
or with seminal plasma of Arabian camel (SP). Five rats included in each sex X treatment 
group (n =5) 

Treatment 
Weight of 

Testes (g) Ovaries (g) 

Control 0.76±1.13b 0.039 ± 0.004b 

GnRH (5 ~g) 1.71 ± 1.13a 0.053 ± 0.005a 

SP (~I): 

25 0.83 ± 1.13b 0.054 ± 0.005a 

50 0.90 ± 1.13b 0.052 ± 0.005a 

75 0.81 ± 1.13b 0.043 ± 0.005ab 

100 1.09 ± 1.I3a 0.043 ± 0.005ab 

125 1.00 ± 1.13a 0.057 ± 0.005a 

150 1.12 ± 1.13a 0.057 ± 0.005a . 

a,bValues within the same column bearing different superscripts differ significantly at p < 0.05. 
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The diameter of the seminiferous tubules has also significantly increased (p < 0.05) 
in immature rats treated with SP and GnRH, with highest responses being obtained 
with 50, 100 of SP and with GnRH (5 Jlg) compared to the controls (Table 2 and 
Fig. 1). 

Table 2. Variations in mean ·t SD number of ovarian follicles and seminiferous tubule diameter 
(STD) in immature rats treated with GnRH or with seminal plasma of Arabian camel 
(SP) (n = 5) 

Follicles Diameter 


Treatment 
 SID ()lm) 
> 200)lrn 100· 200 J.lID < 100 J.lID 

02.7 ± 2.52cControl 2.0 ± o.nb 2.0 ± 1.55b 36.00 ± 5.76b 

GnRH (5Ilg) 11.0 ± 2.52b 55.76 ± 5.76a 

SP (Ill): 

25 

5.3 ± 0.76a 7.0 ± 1.55a 

4.3 ± 1.55b 22.0 ± 2.55a 50.00 ± 5.76ab 

50 

3.0 ± 0.76b 

12.3 ± 2.52b4.0 ± 1.55b 61.67 ± 5.76" 

75 

2.0 ± 0.76b 

12.0 ± 2.52b8.0 ± 1.55b 48 .33 ± 5.76ab 

100 

2.0 ± 0.76b 

07.3 ± 2.52b 63.33 ± 5.76a 

125 

6.7 ± 0.76a 6.3 ± 1.55a 

10.0 ± 2.52b 44.00 ± 5.76ab 

150 

4.0 ± 0.76ab 6.3 ± 1.55a 

11.7 ± 2.52b 45.30 ± 5.76ab7.3 ± 0.76" 8.3 ± 1.55a 

a,bValues within the same column bearing different superscripts differ significantly at p < 0,05. 

The number of large follicles was significantly (p < 0.05) higher in immature rats 
treated with GnRH, 125 or 150 Jll of SP while, that of small follicles was also higher 
in those treated with SP (25, 50 and 75 Jll) compared to controls (Table 2 and Fig. 
2). 
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Fig. 1. Cross sections of rat testes; a, controls; b, treated with 5 ~g of synthetic GnRH; c, d, e, f, g 
and h treated with 25, 50, 75, 100, 125 or 150 JlI of seminal plasma, respectively. 
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Fig. 2. Cross sections of rat ovaries; a, controls; b, treated with 5 Ilg of synthetic GnRH; c, d, e, f, g 
and h treated with 25, 50, 75, 100, 125 or 150 III of seminal plasma, respectively . 
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Discussion 

The results indicate that the effect of seminal plasma (SP) on live body weight 
and on the weight of testes and ovaries of immature rats was similar to that of GnRH 
treatment. Therefore, it is evident that the SP of the Arabian camel contains a 
biologically active component(s) similar in activity to GnRH. Moreover, SP and 
GnRH treatments have resulted in an increase of the diameter of the seminiferous 
tubules and have also increased the number of ovarian follicles. Such effect could 
also be attributed to GnRH-like component(s) in the camel's SP. The poor 
development of the seminiferous tubules in the control animals was probably caused 
by the combined effects of low plasma concentrations of FSH and low intratesticular 
concentrations of testosterone, since both these factors are critical for tubular growth 
and development of the testis (Kerr et al. 1992). The low number of developing 
follicles in the control may be due to the low level of FSH which is required for 
fo llicular development (Fortune 1994). Zhao et al. (1990) have observed that 
ovulation can be induced in the Bacterian camel by insemination or by the im 
injection of Bacterian camel SP, which they have attributed to the presence of an 
ovulation inducing factor in the SP of that camel. Such a factor was also observed to 
stimulate the release of LH and FSH in the peripheral blood (Xu et al. 1985 and 
Zhao et al. 1990), as well as in vitro Zhao et al. (1992). The present study is only a 
preliminary one and further studies are needed on large numbers of animals under 
semi-arid environments to investigate the effects of those factors. 
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