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The plasma
a levels of tes
stosterone (T
T), follicular stimulating hormone (FS
SH) and lute
einizing horm
mone (LH)
were evaluated in Arab
bian sand gazelles
g
Gaza
alla subgutrrosa marica to reveal th
heir relation with the
sexual desiire and testic
cular efficien
ncy. The leve
els of those hormones ffluctuated ov
ver the year;; the FSH
peak (2.212
2 ml/lu) was
s in October (the
(
beginnin
ng of reprod
ductive seaso
on). LH level peaked in N
November
(0.73 ml/lu
u), while the
e testosteron
ne level starrted to incre
ease from Ju
uly and reac
ched its pea
ak during
September and Octobe
er (340.38 an
nd 419. 5 ng//dl, respectiv
vely) and de
ecreased rap
pidly after No
ovember.
The levels of some semen
s
inorg
ganic constituents were
e also mea
asured, the average of sodium,
potassium and chloride
e concentrattions were 652.75
6
± 124
4 ± 2.3 and 7
7.2 ± 0.15 ml mol/L, resp
pectively.
Fructose le
evel average
ed 141  3.5 mg /dl. The
e use of the reproductiv
ve biotechno
ologies, whic
ch aim to
preserve th
he endangerred mammals including Gazelles, is
s restricted by several ffactors and depends
upon the understanding
g of the rele
evant reproductive physiiology. In co
onclusion, se
exual hormones were
nfluenced by
y season. The
T
results from this study sugg
gest more iinvestigation
n on the
strongly in
reproductiv
ve physiolog
gical researc
ch in order to detect tthe suitable period for semen colle
ection of
Arabian San
nd Gazelles (G. subguttu
urosa marica
a) in Saudi Arrabia.
hormone (LH)), fructose an
nd Gazalla
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m
INT
TRODUCTION
N
The
e Arabian Sand
S
Gazelles (Gazella
a subgutturo
osa
marica) is classiified as vulne
erable (VU) on
n the IUCN Red
R
Listt (IUCN Red, 2009) and lis
sted under ap
ppendix II of the
t
con
nvention on migratory
m
spe
ecies (CMS, 2005).
2
Scienttific
refe
erences on the Arabian Sand
S
Gazelle
es concern only
the ethological aspects and
d reintroduction as well as

and diseasess (KKWRC, 2
2008). Yet, the
e
veter inary issues a
mation on rep
productive ph
hysiology is sstill lacking. A
inform
few reports con
ncern these
e issues (A
Al-Eissa and
d
Alhom
mida, 1997; Al-Eissa, 2007a, 200
07b) as the
e
know
wledge on rep
productive ma
ale characterisstics is crucia
al
for p rotection of the particula
ar species fro
om extinction
n.
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Testosterone is a steroid hormone from the androgen
group and is found in mammals, reptiles, birds, and other
vertebrates. In mammals, testosterone is secreted
primarily by the testicles of males. It is the principal male
sex hormone and an anabolic steroid (Alder and Cox,
1983). Follicle-stimulating hormone (FSH) is a
glycoprotein gonadotropin secreted by the anterior
pituitary in response to gonadotropin-releasing hormone
(GnRH), which is released by the hypothalamus. The
same pituitary cell also secretes luteinizing hormone
(LH), another gonadotropin. FSH and LH are composed
of alpha and beta subunits. The specific beta subunit
confers the unique biologic activity. FSH and LH bind to
receptors in the testis and ovary and regulate gonadal
function by promoting sex steroid production and
gametogenesis (Grover and Malm, 2005; Bassil and
Morley, 2009). FSH stimulates testicular growth and
enhances the production of an androgen-binding protein
by the Sertoli cells, which are a component of the
testicular tubule necessary for sustaining the maturing
sperm cell. Hence, maturation of spermatozoa requires
FSH and LH. Stimulation of LH estrogen and
progesterone production from the ovary.
FSH and LH secretion are affected by a negative
feedback from sex steroids. Inhibin also has a negative
feedback on FSH selectively. High-dose testosterone or
estrogen therapy suppresses FSH and LH. Primary
gonadal failure in men and women leads to high levels of
FSH and LH, except in selective destruction of testicular
tubules with subsequent elevation of only FSH, as in
Sertoli-cell-only syndrome. Previous study indicated that
the whole reproductive system of fallow deer is directly
controlled by the photoperiod and that related morphological and physiological processes are indirectly
determined by photoperiodic changes (Rolef and Fisher,
1990).
Seasonal levels of LH, FSH, testosterone (T) and
prolactin (PRL) were determined in plasma of adult male
Southern Pudu deer (Pudu puda) kept in Concepcion,
FSH concentrations remained at peak levels (54 to 63
ng/ml) from December to March; minimal values (25 to 33
ng/ml) were detected from April until October.
Testosterone levels exhibited two, almost equal peaks;
the first peak (2.8 ng/ml) was detected in March and the
second one (2.7 ng/ml) in October. Both T peaks were
preceded by an earlier elevation of LH in February and
July (both around 1.3 ng/ml). During the fall, only the
alpha male exhibited a sharp peak of T (8.4 ng/ml),
whereas in the spring five out of six bucks demonstrated
an increase of T levels. Two peaks of LH and T and the 4
months of elevated FSH may be related to a long period
of spermatogenesis observed in this species (George et
al., 1996). The role of the adrenocortical system in the
regulation of plasma levels of reproductive hormones was
investigated and plasma levels of LH, testosterone (T),
FSH, prolactin (PRL) and androstenedione were
determined in male white-tailed deer after ACTH, The

result showed no effect on FSH and PRL levels (Bubenik
et al., 1990).
MATERIALS AND METHODS
All of the experimental procedures were conducted in King Khalid
Wildlife Research Center (KKWRC) (25°03’N, 46°45’E), Saudi
Wildlife Commission (SWC), Riyadh, Saudi Arabia.
Animals
Ten (10) males of Arabian Gazelles G. subgutrosa marica aged 2 to
4 years (average 15 to 18 kg live weight each) served as serum
donors. The males were kept in enclosure 100 x 100 m and all were
good health well feed mainly on dry alfalfa, some concentrated
pellets and water.
Radioimmunoassay (RIA) for hormones
Testosterone, concentrations in the serum was quantified by
commercial available RIA kits (Immunotech, France). The levels of
FSH, LH were measured by rate specific FSH and LH RIA kits
(DRG international, Germany).
Semen collection and processing
Semen collection
Semen was collected from the males by using an electroejaculation
procedure described by Al-Eissa (2007) and Al-Eissa et al.
(2007; 2009) (Figure 1). The animals were anaesthetized using
Xylazine (8.4±1.5 mg kg-1 b.wt.) and ketamine hydrochloride
6.9±1.5 mg kg-1 b.wt.). During the electroejaculation procedure,
which typically involved <10 stimulations up to maxima of 4.5 to 7.0
volts, also similar method was described by Holt et al. (1988; 1996).
Semen analysis was carried out immediately after collection.
Seminal plasma sodium (Na), potassium (K) and chlorides (CL),
were assessed with commercial kits (Labtest Diagnostica, Brazil)
using an electrolyte analyzer (Iselab Eletrolyte Analyser, Brazil) to
determine seminal plasma concentrations of each element.
Qualitative measurement of fructose in seminal fluid was carried out
by Resorcinol method (Fauser et al., 1990).
Statistical analysis
All data were expressed as mean±SD. The difference in serum
concentration of FSH, LH, and Testosterone was evaluated by oneway ANOVA. Differences were considered to be significant at
p<0.05.

RESULTS
The concentrations of serum levels of Testosterone T,
FSH and LH were measured by Radioimmunoassay RIA
method. The obtained results fluctuated throughout the
year with high levels during mating season as shown in
Table 1. The mean of FSH hormone was significantly
(p<0.001) increased compared with other months and
reached its peak (2.212 mµ) in October which is the
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Figure 1. FSH concentration during a year.

Table 1. Hormones (Mean±SD) in males of Arabian Gazelles (Gazalla subgutrosa marica)
through the year (sample volume 5 ml).

Month
Jan.
Feb.
Mar.
Apr.
May
Jun.
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
Over mean

(FSH)
(ml/lu)
0.637±0.182
0.511±0.115
0.651±0.066
0.926±0.207
0.641±0.130
0.955±0.285
0.736±0.186
0.450±0.161
0.870±0.066
2.212±0.472**
0.524±0.102
0.741±0.124
0.82± 0.14

(LH)
(ml/lu)
0.188±0.0125
0.130±0.0153
0.114±0.0143
0.050±0.0129
0.078±0.005
0.0613±0.009
0.0700±0.00
0.053±0.0115
0.325±0.313**
0.217±0.0167
0. 73±0.003**
0.200±0.00
0.184±0.025

(T)
(ng/dl)
34.75±6.58
39.20±10.7
34.29±12.14
36.22±4.88
66.75±18.8
45.86±4.08
158.63±39.53 *
226.0±55.11**
340.38±38.06**
491.5±41.14**
104.25±25.4
117.5±10.83
141.3±41.8

Significant value ** p<0.001 and *p<0.01.

sexual season Figure 1. Also, LH hormone increased one
month before FSH and significantly (p<0.001) increased
compared with other months and reached its peak 0.73
mµ during September and November Figure 2. In
contrast, testosterone hormones significantly (p<0.01)
increased from May until August and significantly
(p<0.001) increased to reached its peak in September
(340.38 ng/dl) and October (491.5 ng/dl), respectively,
later on testosterone quick dropped in November (Table
1 and Figure 3).
Plasma parameters
Some inorganic parameters of semen plasma were
detected. These parameters of five males of Arabian
Gazelles G. subgutrosa marica are illustrated in Table 2.
The concentrations of sodium, potassium, chloride ele-

ments and fructose compound were measured during
four months; February, May, August and November.
Semen was collected every month from five males. Mean
concentration of Sodium was 141±3.5 mM/L and the
highest concentration was 147 mM/L in November. Mean
concentration of calcium was 7.2±0.15 mM/L and the
highest concentration was 7.2±0.15 mM/L in November.
Mean concentration of chloride was 141±3.5 mM/L and
the highest concentration was 129 mM/L in November.
Mean concentration of fructose was 652.75±29 mg/dL
and the highest concentration was 680 mg/dL in
November. No significant changes in Semen plasma
parameters were observed (Table 2).
Semen
Table 1 shows hormones (mean±SD) in males of Arabian
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Figure 2. LH concentration during a year.
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Figure 3. Testosterone concentration during a year.

Table 2. Semen plasma parameters (Mean±SD) in males of Arabian Gazelles (Gazalla subgutrosa marica) during
the year (sample volume 0.5 ml).

Month
Feb
May
Aug
Nov
Over Mean

Na
(mM/L)
610
655
666
680
652.75±29

K
(mM/L)
122
124
121
129
124±2.3

Gazelles (G. subgutrosa marica) through the year
(sample volume 5 ml). Table 2 shows semen plasma
parameters (mean±SD) in males of Arabian Gazelles (G.
subgutrosa marica) during the year (sample volume 0.5
ml).
DISCUSSION
The Arabian Sand Gazelles (G. subgutturosa marica) is
classified as vulnerable (VU) on the IUCN Red List (IUCN
Red, 2009). Scientific references on the Arabian Sand

Cl
(mM/L)
7
7.3
7
7.5
7.2±0.15

Fructose
(mg/dL)
140
142
135
147
141±3.5

Gazelles concern only the ethological aspects and
reintroduction as well as veterinary issues and diseases
(KKWRC, 2008). The limitation of this study was the
scant number of valued subjects (Chemineau, 1986). The
information on reproductive physiology is still lacking. A
few reports concerned these issues (Al-Eissa and
Alhomida, 1997; Al-Eissa ,2007a; Al-Eissa et al., 2007b).
Some studies described the reproductive season of
Arabian Sand Gazelles and compared its reproductive
cycles to Persian gazelle (G. subgutturosa subgutturosa)
(Sempere, 2001). In the present study, concentration of
FSH, LH and T slightly increased pre-sexual period. As
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indicated in result, FSH hormones increased rapidly in
October during mating season as shown in Table 1, and
this revealed the important role of sex hormones in
sexual period and also, its role in spermatogenesis. This
data go in line with previous study on Pudu puda that
showed increment of FSH during sexual period (George
et al., 1996).
In contrast, LH hormone increased one month before
FSH; this means that LH activated testosterone to
enhance sperm premature. Again, this result agrees with
that of George et al. (1996) on (pudu puda). Basically,
increasing of Testosterone during three months of sexual
period reflected on its fundamental functions that related
to formation and preserve of spermatogenesis. This
result supported (Gundogan, 2005) study that conducted
on the sheep. There are evidences that a season
influenced on both semen production and characteristics
in some antelope breeds (Asher et al., 1993). In other
antelope like goitred gazelles (G. subgutturosa
subgutturosa) living in an arid environment conditions,
intense sexual activity was observed during the breeding
season (November to December) (Mambetdjumaev,
1970; Gorelov, 1972; Djevnerov, 1984; Blank, 1985).
Previous study reported morphometric, plasma
testosterone, LH concentrations and seminal parameters
in European fallow deer (Dama dama dama) and other
genotypes.
These
results
exhibited
significant
displacement between genotypes among year and
revealed markedly seasonal patterns of secretion of
testosterone and LH, with hybrid males exhibiting an
apparent earlier onset of high-amplitude testosterone in
February compared to those occurring in April for
European males. Taken together, the data indicate
strongly that the Mesopotamian influence is evident in the
earlier attainment of sexual development and fertility in
late summer and autumn, and earlier onset of sexual
quiescence in spring (Asher et al, 1996).
The obtained data illustrated that the concentration of
some inorganic semen compounds are non-significant
increased during sexual period compared with other
months. This result agrees with other studies that
revealed the role of semen plasma to protect and
enhance motility and activity of sperms (Gundogan,
2005) and protect sperms from cold shock (Barrios et al.,
2000). However, it is very important to protect endangers
species by all means of reproductive biotechnologies and
understand the reproductive physiology of these animals,
in order to increase the number of these threaten
animals. In addition, extend the captive population and
establish the more cryopreservation of genetic resources
banks. Al-Eissa et al. (2007a) reported a breeding
season in late summer and autumn with high quantity of
semen volume and progressive spermatozoa. In gazelles
males the breeding season in temperate areas seems to
be different from the mountain gazelle. A possible
hypothesis could be related to the Mountain gazelle
different sensitivity to photoperiod or other influences on
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melatonin
release
(Al-Eissa,
2007a).
Semen
characteristics of mountain gazelle were highly influenced
by season. The acceptable semen production to try
cryopreservation programs was produced in October to
December, but more investigations are needed in order
to identify the exact breeding period. Frozen semen could
be utilized in artificial insemination, for genetic studies, to
increase genotypic variability and resolve the problem of
rupicaprine species extinction (Al-Eissa, 2007a).
Conclusion
In conclusion, sexual hormones were strongly influenced
by season. The results from this study suggest more
investigation on the reproductive physiological research
in order to detect the suitable period for semen collection
of Arabian Sand Gazelles (G. subgutturosa marica) in
Saudi Arabia. Also, to detect the suitable period for
breeding in order to protect this animals and establish
Cryopreservation of genetic resources banks in in Saudi
Arabia for manipulation and long-term preservation.
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