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Abstract: The present investigation was conducted to examine the role of Camel's milk on estrous cycle in
immobilization stressed rats. The rats were divided randomly into four groups; control; Camel's milk;
immobilization stressed and Camel's milk treated immobilization stressed group. Immobilization stress caused
significant decrease in both body and reproductive organ weights; estrus; metestrus and diestrus duration;
plasma glucose, Catalase (CAT), Superoxide dismutase (SOD), Glutathione (GSH) and estradiol 17 ß levels, while
it caused significant increase in adrenal gland weight; proestrus duration, plasma progesterone, corticosterone
and malondialdehyde levels. Administration of Camel's milk to rats before exposure to stress correct
significantly the estimated parameters although not all were similar to the control parameters. Conclusion: It
could be concluded that Camel's milk administration before immobilization stress improves estrous cycle in rats.
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INTRODUCTION functions need certain amount of reactive oxygen species

Stress can be define as the state which disturb the its normal state [8]. The body's natural antioxidant
physiological homeostasis and the individual can defense system cannot overcome the excessive ROS
counteracted it by behavioral and physiological production so unsuitable environment for normal female
responses [1]. Various physiological functions can be physiological reactions will be created [7]. Many
deteriorated when the individual exposed to chronic reproductive disorders and many complications during
stressors [2]. It has been well known that female pregnancy can be happen due to increase ROS [9].
reproduction can be impaired by various physical or Camel’s milk is diverse in its composition compared
emotional stressors. Immobilization stress is a mishmash to other ruminant milk; it is high in vitamins (A, B2, C and
of psychological and physical stressors and can disturb E) minerals (Sodium, potassium, iron, copper, zinc and
neuroendocrine, reproductive  and  metabolic  functions magnesium) and insulin, however, it is low in cholesterol,
[3, 4]. Exposure to stress is known to develop various protein and sugar [10]. These vitamins and magnesium are
pathological states by altering the pro- consider as antioxidant agents since it reduce oxidative
oxidant–antioxidant balance. The restraint stress model stress [11]. Zinc is present in large amount in  Camel's
has been shown to produce robust increases in basal milk, it acts through activation of enzymatic system as
oxidative stress [5]. Induction of restraint stress to rats antioxidant [12-14]. Furthermore, lipid peroxidation
was shown to cause oxidative stress which was increases in various rat tissues after Zn deficiency [14].
associated with significantly lowered activities of Camel’s milk is used in India for treatment many diseases
antioxidant enzymes; SOD, Catalase (CAT) and such as tuberculosis, piles, jaundice,  asthma, diabetes
Glutathione (GSH) [6]. Imbalance between pro-oxidants and anemia, also used in manufacture of cosmetic and
and antioxidants leads to oxidative stress [7]. Normal cell some pharmaceuticals [15].

(ROS), as long as upon oxidation, its molecules returns to
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More recently, Camel's milk induced a beneficial
effects against several health problems including : male
infertility [6], liver cirrhosis [16], heavy metal toxicity [17],
acute respiratory distress syndrome [18], Autism
spectrum disorder [19], wound healing [20], antitumor
activity [21], diabetes and lipid profile [22], diabetic and
nephropathy [23], hepatic damage [24].

On searching all over the net, we cannot find any
research study the therapeutic action of Camel's milk in
lowering immobilization stress effect on rat estrous cycle.
So, this work aimed to study the effect of feeding oral
Camel’s milk prior to immobilization stress on oxidative
stress status and on the estrous cycle of rats.

MATERIALS AND METHODS

Milk Sample: Early in the morning, Camel's milk samples
were collected daily from Experimental Veterinary and
Agriculture Station belonging to King Faisal University,
at Al- Ahsa, Saudi Arabia. Hand milking Camel's milk
samples were collected in sterile screw capped containers
and were transported to the laboratory in cool boxes. 

Experimental Animals and Protocol: The study was
conducted on adult female Wister rats, with average
weight 210g which were obtained from the Experimental
Veterinary and Agriculture Station belonging to King
Faisal University, at Al-Ahsa, Saudi Arabia, housed in the
Physiology Laboratory in plastic cages. The rats were
adapted in controlled environment (Temperature: 20-25°C
and with an equal light and dark hours). The rats were fed
with standard food pellet (Table 1) and water ad libitum.
The study, conducted on the animals in accordance with
King Faisal University’s guidance from the Ethical
Committee for Research on Laboratory Animals. Daily
vaginal lavages were done for female rats to determine
their estrous cycle phase. Briefly, using physiological
saline the vagina is gently lavaged on a Q-tip and smeared
on a slide. The slides are rinsed gentle heated, stained
with 1% Methylene Blue, rinsed, dried and examined
under the light microscope. Based upon the presence of
nucleated epithelial, cornified epithelial cells or
leukocytes, the estrous  cycle  phase  was  determined.
The animals that showed 3 regular consecutive cycles
with the duration of the cycle is 4 days were used in this
experiment. After adaptation for one week, the animal were
randomly allocated into the following 4 groups with 6 rats
each. Unstressed (Control) group: the rats were left
undisturbed except when  they  received  intra-gastric  2ml

Table 1: Chemical analysis of the rat basal diet.
Nutrient Level in the diet,%
Moisture 10
Crude protein 15
Crude fat 3.8
Crude fiber 6
Calcium 1.1
Phosphorus 0.8

saline daily (Using stomach tube). Camel's milk group: the
rats were daily administered intra-gastric 2ml Camel's milk
daily [6]. Immobilization stressed group: the rats were
subjected  to  immobilization  stress  for  6  h/day  [25].
The experiment was conducted for 28 days and the rats
were daily administered intra-gastric 2ml saline before
exposure to immobilization stress by 30 min. Camel's milk
treated + immobilization stressed group: the rats were
daily administered intra-gastric 2ml Camel's milk before
exposure to immobilization stress by 30 min. The animal
was placed in a transparent plastic tube fitted to the
animal size and sufficient to induce stress without
unnecessary pain. The animal's nose faced the apex of the
tube, which had an opening 1cm in diameter approximately
1 cm from the animal's nose. The vaginal smears were
examined every day, immediately after the stress session
[26]. At the beginning and end of the experimental period,
the body weight of each individual rat was recorded. All
rats were sacrificed by decapitation immediately after the
end of the last immobilization stress. 

Blood Biochemical Parameters: Blood samples were
collected  in   heparinized   tubes.   Immediately  after
blood collection, a midline abdominal incision was made.
The ovaries, uterus and the adrenal glands were dissected
free, blot dry and weighed. The index weight (I.W.) of
each organ was calculated according to Matousek [27].
Glucose levels was determined in fresh plasma, the
remaining plasma was stored frozen at -20ºC for
subsequent determination of biochemical and hormonal
assay. Plasma glucose was determined according to
Trinder [28] using kits supplied by Stanbio-laboratory,
U.S.A. Plasma progesterone and estradiol 17ß level were
measured according to methods described by Niswender
[29] using radioimmunoassay (RIA) kits from Diagnostic
Products Cooperation (Los Angeles, California) intra-
assay and interassay coefficient of variation was 2.5%
and 12.9% for estradiol 17ß and 11.1 and 7.9% for
progesterone respectively. Corticosterone level was
measured  according  to  Ortiz et al. [30] using RIA kit
(ICN Biomedicals, Costa Mesa, CA). The inter- and
intrassay coefficients of variation were 3.6 and 4.3%,



Global Veterinaria, 17 (3): 191-198, 2016

193

respectively. GSH [31], SOD [32] and CAT [33], (P 0.05) when compared to control. Prior and continued
Malondialdehyde (MDA) [34] were determined in plasma treatment with Camel's milk plus implementation of stress,
using  commercial  available   colorimetric   assay  kits the variation in the different phases of estrous cycle were
(Bio- diagnostic, Egypt) according to the manufacturer less compared to immobilization stressed group.
guides. Table (4) showed a significant increase in

Statistical Analysis: The obtained data were expressed as immobilization stressed Camel's milk treated animals when
means ± standard errors. The significance of differences compared with those of control and Camel's milk treated
was estimated using one-way analysis of variance animals. The Malondialdehyde in immobilization stressed
accompanied  by  Duncan’s  multiple  range  test  [35]. showed a significant increase (P 0.05) compared to
The difference between means was treated significant immobilization stressed Camel's milk treated animal.
when P 0.05. The GSH, SOD and CAT were decreased significantly

RESULTS stressed Camel's milk treated rats compared to the values

Table (2) showed that the final body weights were same values except GSH were significantly decreased
significantly (P 0.05) decreased in both immobilization (P 0.05) in immobilization stressed group compared to
stress and Camel's milk-treated immobilization-stressed those values in immobilization stressed Camel's treated
groups as compared to their values in control group.The group (Table 4).
index weight of the ovary; uterus and the adrenal gland Serum glucose and estradiol 17ß were decreased
was significantly decreased (P 0.05) in immobilized significantly (P 0.05) in immobilization stressed rats.
stressed rats compared to that of control group. Also, the Animals pretreated with Camels milk showed significant
index weight of the uterus in immobilization stress and prevention of fall (P 0.05) in the levels of serum glucose
Camel's milk was significantly decreased (P 0.05) and estradiol 17-ß when compared with the immobilization
compared to that of control group. stressed group (Table 5).

Table (3) shows that the different phases of estrous Both progesterone and corticosterone levels elevated
in immobilization stressed and immobilization stressed significantly (P 0.05) in both immobilization stressed and
plus   Camel's   milk   groups   were   significantly  changed immobilization  stressed  treated   with   Camel's  milk when

Malondialdehyde (P 0.05) in immobilization stressed and

(P 0.05) in immobilization stressed and immobilization

of control and Camel's milk treated rats. Moreover, the

Table 2: Effect of immobilization stress and Camel's milk on body weight (g) and different organs index weight (g%) in female rats
Groups
------------------------------------------------------------------------------------------------------------

Parameters Control Camel's milk Immobilization Immobilization + Camel's milk
Initial body weight (g) 206.30±2.5 205.70±2.94 206.50±1.38 205.80±1.83a a a a

Final body weight (g) 246.1±2.50 247.00±2.16 198.70±1.79 218.80±4.02a a c b

Food intake  (gm) 16. 58±0.37 14.25±0.28 10.75±0.31 12.02±0.32a b d c

Ovary index weight (g%) 0.007±0.001 0.008±0.001 0.004±0.002 0.007±0.001a a b a

Uterus index weight (g%) 0.050±.0.009 0.062±0.012 0.012±0.001 0.037±0.001b a d c

Adrenal gland index weight(g%) 0.017±0.0001 0.016±0.001 0.033±0.002 0.033±0.047b b a a

- Values are expressed as means ± SE(N = 6) - Immobilization was done 6 hrs daily for 28 days. - Camel's milk was administered intra gastric 30 min. before
immobilization. -The same letters means non significantly different (P 0.05).

Table 3: Effect of immobilization stress and Camel's milk on duration of different phases of estrous cycle in female rats
Groups
------------------------------------------------------------------------------------------------------------

Parameters (days) Control Camel's milk Immobilization Immobilization + Camel's milk
Proestrus (days) 3.83±0.75 4.00±0.63 14.33±0.52 5.33±0.52c c a b

Estrus (days) 6.33±0.52 6.33±0.52 3.67±0.52 5.33±52a a c b

Metestrus (days) 7.17±0.75 7.33±0.82 3.83±0.41 6.17±0.75a a c b

Diestrus (days) 10.67±0.82 10.33±1.03 6.17±0.75 11.17±0.98a a b a

- Values are expressed as means ± SE(N = 6) - Immobilization was done 6 hrs daily for 28 days. - Camel's milk was administered intra gastric 30 min. before
immobilization. -The same letters means non significantly different (P 0.05).
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Table 4: Effect of immobilization stress and Camel's milk on serum in female rats on oxidative stress parameters
Groups
------------------------------------------------------------------------------------------------------------

Parameters Control Camel's milk Immobilization Immobilization + Camel's milk
MDA(µmol/L) 1.09±0.04 1.04±0.08 1.61±0.02 1.36±0.04c c a b

GSH(mg/ml) 268.2±6.24 272.2±5.12 228.3±9.71 233.3±6.06a a b b

SOD(µ/ml) 11.15±0.32 11.72±0.44 7.57±0.47 9.13±0.49a a c b

CAT(µ/ml) 221.6±1.63 225.0±1.19 162.3±3.27 190.5±3.03a a c b

MDA = Malondialdehyde, SOD = Superoxide dismutase, GSH= Glutathione, CAT = Catalase. - Values are expressed as means ± SE(N = 6) - Immobilization
was done 6 hrs daily for 28 days. - Camel's milk was administered intra gastric 30 min. before immobilization. -The same letters means non significantly
different (P 0.05).

Table 5: Effect of immobilization stress and Camel's milk on serum glucose; estradiol 17ß and progesterone level in female rats
Groups
------------------------------------------------------------------------------------------------------------

Parameters Control Camel's milk Immobilization Immobilization + Camel's milk
Glucose (mg/dl) 120.0±0.63 111.92±2.17 72.5±2.26 92.0±1.67a a c b

Estradiol (pg/ml) 126.8±4.45 126.8±3.13 90.2±3.71 102.5±7.58a a c b

Progesterone (ng/ml) 11.92±2.42 11.92±0.88 19.53±2.87 11.80±2.65b b a b

Corticosterone (ng/ml) 2.60±0.06 2.60±0.05 4.84±0.04 3.68±0.05c c a b

- Values are expressed as means ± SE(N = 6) - Immobilization was done 6 hrs daily for 28 days. - Camel's milk was administered intra gastric 30 min. before
immobilization. -The same letters means non significantly different (P 0.05).

compared to their levels of control, the lowest elevation by Saraswathi et al. [38] and Saraswathi et al. [39] in rats.
was seen in immobilization stressed treated with Camel's Our results indicating that the developed follicles arrested
milk group. at the initial stages resulting in no maturation of the

Table (5) showed a significant increase in both follicles [39]. Decrease estrus and metestrus phases could
progesterone and corticosterone (P 0.05) in be attributed to absence of matured follicles. They need
immobilization stressed animals compared with those of estrogen production from granulosa for their maturation
control animals. Pretreatment with Camel's milk showed and differentiation [39]. During metestrus, estradiol levels
insignificant difference in progesterone compared to the begin to increase and their beak reach at proestrus and
control. during estrus it resume its basal levels. Also, during the

DISCUSSION metestrus and diestrus phases progesterone secretion

It has been well known that female reproduction can occursat the end of proestrus [40, 41]. The weight of
be impaired by various physical or emotional stressors. adrenal glands and corticosterone level in immobilized
Restricting movement and isolating the individual from its stressed rats in this study were increased which may be
group is a mixture of psychological and physical stressors due to the sympathetic activation and activation of the
[3]. The present work was under taken to study the effect hypothalamic pituitary adrenal (HPA) [42]. The adrenal
of immobilization stress and Camel's milk on estrous cycle hypertrophy could be attributed to the increased
in adult female rat. The physiological, histological and secretion of ACTH which stimulate corticosterone
biochemical changes within the ovary determine the secretion from adrenal gland to withstand stress [42]. The
phase of estrus in rats. The ovarian and the extra ovarian activity of HPA axis increases while the activity of
hormones combination and balance influence of the hypothalamic–pituitary–gonadal (HPG) axis decreases
maturation and ovulation of the preovulatory follicle after chronic stress. The inhibition of reproductive
during the estrous cycle. Irregular ovary function and the function due to stress could be attributed to the
estrous cycle duration changes resulted from imbalance antagonistic between the two axis [43].
of these hormones [36]. During oocyte maturation and The weight of the ovaries is equal to the net weight
ovulation oxidative stress also causes damage [37]. In this of tissues constitute the ovary which are follicles, stroma
study, immobilization caused significant increase in the and corpus luteum [44]. In the present work there was a
proestrus and the reduction in estrus, diestrus and decrease in ovarian weights in immobilization stressed
metestrus phases along with decrease of estradiol 17ß; rats this could be attributed to inhibition of the follicle
increase in progesterone. the same results were obtained development and consequently the activity of follicles,

increases then decline. The second peak of progesterone
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stroma and corpus luteum decreased due to non- reactions with lipid peroxidation [54]. Alpha tocopherol
availability of steroidal orgonadotropic hormones or both would neutralize the noxious effects of ROS [55]. Lodhi et
[45] or may be due to oxidative stress. al. [56] concluded that alpha tocopherol supplementation

In the present work, the immobilization stress caused not only resulted in a rise in antioxidant enzyme activity
decrease in serum glucose. The same results was obtained but also prevented the increase in MDA. Vitamin E could
in stressed rats by Saraswathi et al. [39] the reduction of improve the adverse effect of oxidative stress on ovarian
glucose level may be due to redirection of glucose to the function [57]. Vitamin C protects DNA against damage
specific stress demanding sites and depletion of stored induced by H O and prevents lipid peroxidation.
glycogen [45,46]. Glucose also is a major non-enzymatic Ascorbic acid supplementation with alpha tocopherol
antioxidant and scavenges hydroxyl radicals. Therefore, reduced the levels of MDA [58]. It scavengers superoxide,
the decreased level of serum glucose causes activation of H O  and hydroxyl radicals. Plasma concentrations of
ROS family [47]. ascorbic acid increased in plasma of transported mares

In the present work, immobilization stressed induced [59, 60]. In several species, plasma concentrations of
oxidative stress was indicated by increased serum ascorbic acid increased during stress yet decreased below
malondialdehyde level and reduction of the antioxidant pre-stress values upon stimulus withdrawal [61, 62].
markers, GSH; SOD and CAT. Kumar et al. [48] found that Magnesium assists in the absorption and metabolism of
immobilization stress for 6 hours significantly increased vitamins C, B and E, which functioning as antioxidants
malondialdehyde and depleted reduced glutathione and protects the cell against damage from free radicals
catalase activity. Immobilization stress increases the [63].
synthesis of corticosterone, serotonin and catecholamine
hormones which play a role in stress and these hormones CONCLUSION
make tissue injury by inducing lipid peroxidation in
various organs [49]. GSH is a main product that occurs It could be concluded that Camel's milk can correct
after oxidative cell injury. The decrease in GSH levels in the deleterious effect of immobilization stress on estrous
tissues is an important factor causing tissue damage and cycle through its antioxidant activity.
lipid peroxidation [50].
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