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HIS STUDY aimed to determine the changes in the hormonal and biochemical profile of

pregnant dromedary camels to provide a baseline data under Egyptian climatic conditions.
Blood samples were collected from15 pregnant she-camels aged 8-11 years old just post-
conception and thereafter monthly during gestation period and during periparturient period (at
days 15, 7,4and 1prepartum,at parturition and at days 1, 4, 7 and 15 postpartum).Progesterone
level increased significantly (P<0.05) after conception and during thel%and the 2™trimester of
pregnancy then declined significantly (P<0.05) during the 3™ trimester. Meanwhile its level
decreased significantly (P<0.05) during periparturient period. Cortisol level significantly
(P<0.05) increased at the 3™ trimester and continued increasing significantly during prepartum
period with a maximum level on the day of parturition after that it was markedly decreased
during the few days postpartum to day 15 postpartum. Thyroid hormones levels were significant
(P<0.05) decreased in their levels from early to late gestation then increased significantly
(P<0.05) from day of parturition to day 15 postpartum. Total protein and albumin were
significantly low (P<0.05) in the 2™ and the 3™ trimesters than the first one with no significance
alterations in globulin levels. Total antioxidant, glutathione and ascorbic acid levels were lower
in the 3" trimester than others, whereas the levels were relatively low in prepartum than 15 days
postpartum. Malondialdehyde concentration was significantly increased (P<0.05) during late
pregnancy period as a result of the physiological stress of pregnancy
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Introduction

Pregnancy is a dynamic process characterized by
dramatic physiological changes that may influence
hormonal functions and biochemical values in
animal. Arabian dromedary camel’s reproductive
physiology has received little interest, compared
to studies on other domestic animals such as
cattle, sheep, and goats. Literatures are scanty
on the physiological and hormonal changes
during pregnancy and periparturient period in she
camels. Female dromedary camels’ reproduction
is characterized by a seasonal activity and induced
ovulation [1], and exhibits follicular cycles with
follicles developing and regressing successively.
Progesterone hormone level in females is a very
useful tool to monitor pregnancy in camels [2].
The primary source of progesterone in the female

camel is the corpus luteum (CL). The placenta
does not contribute to progesterone secretion, and
all camelids depend entirely on progesterone from
the CL to maintain their pregnancy [3].

Camel, the desert ship, is considered as one
of the most adapted animals to live in the deserts.
This adaptation depends on the changes in the
activity of some endocrine glands, such as the
thyroid which is implicated in numerous important
functions. Thyroid function regulates a wide range
of metabolic activities [4]. Appropriate thyroid
gland function and its hormonal activity are
crucial to sustain the reproductive performance,
healthy pregnancy outcomes, and successful brain
development in the fetus of animals [5].

Cortisol is the hormone, which is regarded
as an indicator of stress in cattle [6], wildlife [7],
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pigs [8], and alpacas [9]. Cortisol plasma level
was higher after transportation [9], hypoxemia
in new-world camelids (N.WCs) [10] but not
affected by food deprivation in the Dromedary
camel [11]. So, the knowledge of some serum
parameters as total protein, albumin and globulin
of dromedary camels are important for assessing
the physiological status and health of heavy
pregnancy, parturition and postpartum periods
[12].Animals are exposed to wide array of
physiological and pathological stressors. In this
regard, biomarkers of these conditions include
assessment of both individual and total antioxidant
capacity (TAC) as well as lipid peroxidation.

The periparturient or transition period defined
as 3 weeks before to 3 weeks after parturition,
is characterized by marked changes in animal’s
endocrine status that is much more dramatic than
any other time in the lactation—gestation cycle. In
female Dromedary camels, the physiology of the
periparturient period has gained little attention and
most of the available data describing metabolism
during the transition phase was based only on a
few measurements [13, 14].

The purpose of this study is to provide a base-
line data on the one humped pregnant camel under
Egyptian climatic conditions. It will determine the
physiological changes in the hormonal profile and
serum clinical biochemistry analyses because the
results of some parameters for pregnant camels
do not fall in the range of non-pregnant camels,
and hence comparing these findings with those of
non-pregnant camels and other reported animals
as cattle for example is not accurate.

Material and Methods

The present study was conducted in Animal
Production Research Institute (APRI) camel farm
at Mattrouh governorate and Animal Production
Research Institute (ARRI). The present work
aimed to investigate the hormonal profile and
biochemical parameters during pregnancy and
periparturient period (prior to parturition, at
time of parturition, and postpartum period) such
as (total estrogens, progesterone and cortisol),
thyroid hormones (T,and T,) levels as well as (total
protein, albumin and globulin), total antioxidant
capacity (TAC) and lipid peroxidation.

Animals

A total of 15 apparently healthy and free from
parasitic infestation dromedary she camels aged
between 8 and 11 years old and weighing about
500 kg were used in this experiment. Spontaneous
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parturitions were controlled by the veterinarian.
All camels delivered vital calves and puerperium
was physiological. Colostrum and milk showed no
sensory changes, none of the camels had mastitis.

Feeding

Experimental she camels were fed diet
composed mainly of commercial concentrates
mixture (12%crude protein and 70% TDN) (4.5kg/
head/day)in addition to a good quality roughage
material that were alfalfa hay in summer and
Egyptian green alfalfa in winter(16kg/head/day).
All animals had a free access to drinking water.

Blood sampling

Blood sampling was startup just post-
conception, and thereafter monthly during
gestation period (early, mid, and late pregnancy)
and during periparturient period (at days 15, 7, 4
and 1 prepartum at parturition, and at days 1, 4, 7
and 15 postpartum). Ten ml blood were collected
biweekly individually from the jugular vein of all
females in the experiment in the morning before
feeding. Blood samples were placed on ice during
collection and stored at 4°C for 6 hours, and then
serum was separated by centrifugation at 3000 rpm
for 20 minutes and stored at - 20°C till analyses.

All hormones were assayed using ELISA
micro wells kits (Monobind Inc. Lakeforest,
CA92630.USA): progesterone (P,) [15], estradiol
(E17B) [16], total triiodothyronine [17], total
thyroxin [18], Cortisol [19].

Blood samples were analyzed calorimetrically
by commercial kits for: total protein and
albumin [20]. Globulin level was calculated
by subtraction of albumin content from the
total protein value also. Also, total antioxidant
capacity (TAC) [21], ascorbic acid (Vit ¢) [22],
Glutathione-S- transferase (GST) [23], free
radicals (malondialdehyde MDA) [24].

Statistical analysis

All data were subjected to statistical analysis
according to Snedecor and Cochran [25] and
results were expressed as Means =+ standard error
(SE). Differences between means in different
groups were tested for significance using student
T test as independent t test for all parameters.

Results and Discussions

Serum progesterone, estradiol-17f, cortisol,
T3, and T, results.durlng pregnancy are presented
in Tablel.In this study, serum progesterone
concentrations in pregnant camels started to
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increase after successful mating to reach (5.5
ng/ml) during the first trimester of pregnancy,
the concentration during the second trimester
was (7.3 ng /ml) significantly (P<0.05)higher
than that of the first trimester and then declined
significantly to reach (6.15 ng/ml)during the third
trimester (Table 1).These results are agree with
[26-29] which showed that the progesterone levels
during gestation increased gradually from early
to late gestation and the drop in its levels only
noted at end of gestation or prior to parturition.
In she camels, serum progesterone concentrations
are constantly low [30], and its concentration
starts to rise after mating. Following mating, at
least one corpus luteum is formed that secretes
a significant amount of progesterone. Camels
evidencing serum progesterone profiles above 2.0
and 3.0 ng/ ml at 20 and 30 day of mating should
be considered pregnant [31]. The difference in
progesterone levels between stages of gestation
were significant but not sharp. It seems that
absence of sharp variation in progesterone level
during gestation in she camel may confirm that
the main source of progesterone throughout
their pregnancy is from corpus luteum [32] and
not from placenta as usually reported in other
species. Results of the present study indicated that
the periparturient period had a high significant
effect (P<0.05) on serum progesterone levels
in dromedaries she camel (Fig. 1). On day 15
prepartum serum progesterone level was 4.02 ng/
ml followed by a reduction to 3.16 ng/ml on day7
and 3.44 ng/ml on day 4 till reached 2.12 ng/ml on
day lprepartum.On the day of parturition serum
progesterone level reach 1.9 ng /ml and continued
in reduction thereafter till reach 1.32 ng/ml on
day 15 postpartum. These results showed that
serum activity of progesterone decreased sharply
at parturition and thereafter, this decline in
progesterone activity at parturitionis physiological
and was also reported by EI-Mougy and Elias et

al. [33, 26], it seems that this characteristic drop
of progesterone at parturition may be due to the
destruction of the corpus luteum of pregnancy as
a sequel of luteolysis.

This study indicated an increase in serum
estradiol level at late gestation, and achieved its
peak during third trimester (Tablel). The overall
means value of estradiol in pregnant camels at 1%,
2" and 3" trimesters were 17.60 £ 0.28, 23.50 +
0.38 and 160.9 + 3.54 pg/ml, respectively. These
results are agreed with Mohamed and Hassan et
al. [34, 35]. Estrogens are continuously secreted
during pregnancy in she-camel [28], and their
concentrations rise at mid-gestation, suggesting
continued  follicular  development  during
pregnancy [36, 37].

Fig. 2 shows serum estradiol levels during
periparturient period. Serum estradiol levels
increased significantly (P<0.05) on days 15, 7and
4 prepartum (231.4, 288.6 and 407.6 pg/ml),
respectively. But its level decreased significantly
(P<0.05)toreach (212.7 pg/ml)on day 1 prepartum
and (128.2 pg/ml) on day of parturition, after that
it continued decreasing significantly on days 1,
4,7and 15 post- partum to reach (73.4, 47.6, 36.5
and 14.5 pg/ml), respectively.

Our obtained results showed an increase in
estradiol levels towards the end of pregnancy (last
two months) with a maximum level 4 days prior
to parturition and then declined sharply one day
before and during the act of parturition, with a
consistent decline in estradiol profiles during the
few days postpartum up to day 15. These results
were agreed with Hassan et al. [35] who stated
that estradiol levels diminish 24 hours prior to
parturition. The rapid rise in estradiol during the
3" trimester (late gestation) probably originates
from placenta and this belief was supported by [33,
32]. The maternal estradiol dropping following
parturition indicating that the estradiol measured

TABLE 1. Hormonal profiles during pregnancy in she camels.

Parameter

Trimesters of pregnancy

1* trimester

2" trimester

3 trimester

Progesterone (ng/ml) 5.50 +0.08¢
Estradiol (pg/ml) 17.60 +0.28°
Cortisol (ng/ml ) 16.54 +0.70°
T, (ng/ml) 2.20+0.15
T, (ug/dl) 15.24+0.41°

7.30 £0.23* 6.150+0.15°
23.50+0.38" 160.9 +3.54°
15.08 £ 0.40" 74.70 £2.18*
1.70 £0.08° 1.90 + 0.04"
13.20+0.46° 143 £ 0.44°®

Means + Standard Error with different superscripts (a,b, ¢) in the same row, are significantly different at P<0.05.
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in pregnant she camels was fetoplacental in origin.
In sheep the placenta at term possesses an active
steroid 17 o hydroxylase system [38] and it able
to convert 17 a hydroxyl progesterone to estrogen
[39].A similar situation may exist in camel during
the final months of pregnancy as observed by
Elias et al. [33] who found a high concentration
of estradiol (241- 390 pg/ml) in allantoic fluid of
she camel at birth. It could be possible to say that
the high prepartum estrogen played an important
role in initiation of oxytocin release and uterine
contractions needed for fetal expulsion during
parturition [40,41].1t is also evident in this work
that estradiol characteristic increase at the last
2 months of gestation coincided with serum
progesterone decrease, this finding is in agreement
with that reported by Elias et al and EI-Mougy et
al. [33,26], it seems that this characteristic drop
of progesterone at parturition which is a sequel

of luteolysis and increase in estradiol level at 2
weeks prepartum are needed for the expulsion of
the fetus which is preceded by the attainment of a
minimum level of plasma progesterone and high
levels of estrogen [33].

Serum cortisol level showed a constant pattern
from early to mid-gestation and a fast increase
from mid to late gestation. The increase from mid
to late gestation was significantly (P<0.05) high
and sharp (Tablel). During the periparturient
period there was a significant (P<0.5)increase
in serum cortisol level began from day 15 to
day 1 prepartum with a maximum level at the
day of parturition that was 117.68 ng/ml, after
that it was a markedly decreased during the few
days postpartum to reach 11.3 ng/ml on day 15
postpartum (Fig. 3).

In our findings, significantly higher values of
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Fig.1. Mean serum progesterone concentrations (=SE) of pregnant she camel around parturition (pre = prepartum,

post=postpartum, day of part=day of parturition).
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Fig.2. Mean serum estradiol concentrations (+SE) of pregnant she camels around parturition (pre = prepartum,

post=postpartum, day of part=day of parturition).
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Fig. 3. Mean serum cortisol concentrations (+SE) of pregnant she camel around parturition (pre = prepartum,

post=postpartum, day of part=day of parturition).

serum cortisol were seen in she camels during
late pregnancy that were agreed with the results
of Habeeb et al. [42] Who found that the highest
level of cortisol was detected at late pregnancy in
female Dromedary camels. During the late stage
of pregnancy, there was an increase in the ACTH
secretion from the fetal pituitary which stimulates
the rapid growth of the fetal adrenals, leading to
a rise in the concentration of serum cortisol. The
increased cortisol enters the maternal circulation
rise the maternal serum cortisol level. Cortisol
from the fetus stimulates estrogen production
by the placenta, [43]. The placental estrogen
stimulates uterine secretion of the luteolytic factor,
prostaglandin F o (PGF2a) [44,45,46], which
interrupts progesterone secretion. The hormonal
environment of the dam stimulates dilation of the
cervix (which permits the fetus to pass through
the birth canal) and uterine contractions (which
expel both the fetus and placental membranes).
Therefore, a combination of hormones from
the fetus, placenta and dam induce a series of
events leading to parturition [43]. Exogenous
glucocorticoid administered to the mother can
be used to induce parturition in cow, sheep and
goat [47]. Likewise glucocorticoid can induce
parturition in buffalo [48] and camel. Also, the
high cortisol level in late pregnancy means that
the pregnant female was under stress during this
period and ended after calving.

In addition, cortisol is important for surface
and formation of the fetal lung to prevent hyaline
membrane disease that ends in respiratory failure.
Moreover, cortisol is an immune-suppressive
hormone that abolishes the immunological
response against the fetus, consequently saving the

fetal life. Cortisol also, induced gluconeogenesis
that provide adequate glucose supplement
necessary for the fetal nutrition [49].

The results showed that serum estrogen and
cortisol levels have increased sharply before
parturition and coincided with a decline in serum
P,level that might confirm their role in triggering
parturition in she camel. It could be concluded
that together with other parameters, estradiol-
17B, progesterone and cortisol may be used as
good indicators to predict the time of parturition
in she-camel. Cortisol may be used as good
indicators to predict the time of parturition in
she-camel, before decreasing thereafter.

The trail stated that there was a marked
variation in serum thyroid hormones level from
early to late gestation. There were a significant
(P<0.05) decrease from first to second trimester
and there was a slight increase in their levels
from second to third trimester this slight increase
was significant (P<0.05) inT,and non-significant
inT, levels. Our findings are in agreement with
[50] who found that free thyroid hormones levels
remain unchanged or decreased in pregnancy.
The overall means value of T, and T, in pregnant
camels at 1%, 2" and 3 trimesters were (2.20
+0.15, 1.70 = 0.08 and 1.90 = +,* ¢ng/ml) and
(15.24 £ 0.41, 13.20 = 0.46 and14.3 + 0.44 pg/
dl), respectively.

Thyroid function regulates a wide range of
metabolic activities [4] and significantly affects
lipoprotein metabolism [51]. Appropriate thyroid
gland function and its hormonal activity are
crucial to sustain the reproductive performance,

Egypt. J. Vet. Sci. Vol. 48, No.2 (2017)
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healthy pregnancy outcomes, and successful brain
development in the fetus of animals [5].

Reduction in total circulating thyroid hormones
during pregnancy could be due to the increase
of turnover rate or the decrease in the secretion
of the hormones from the thyroid gland. During
pregnancy, hepatocytes increase their production
of thyroid-binding globulin (TBG). High TBG
and high estradiol concentration during pregnancy
induced a reduction in free circulating hormones
such as thyroxin [52]. Estrogens can alter the
secretion rate and dynamics of thyroid hormones.
It seems that fluctuations in thyroid activity
might be due to the interactions with varying
concentrations of estrogens and progesterone
during the pregnancy of camels [53].

On the other hand, our results indicated that
during prepartum period there was no changes in
serum thyroid hormones levels in pregnant she
camel, meanwhile during postpartum period there
were asignificant changes on their levels beginning
from day one (Fig. 3, 4).On day of parturition T,
was (1.92+0.26 ng/ml) and T, was (13.7+ 0.37 pg/

dl) followed by a significant (P<0.05) increase
in their levels to reach (2.18+0.18, 2.67+ 0.23,
2.46+0.09 and 2.64+0.14 ng/ml) and (16.48+0.31,
15.94+0.20, 16.84+0.32 and 17.28 £0.27 pg/dl)
atday 1, day 4, day 7and day 15 postpartum for T,
and T, respectively.

Increase in postpartum serum triiodotheronine
levels as compared with prepartum levels might be
due to the increase in metabolic rate after calving
as an anabolic process to rebuild destructive
tissues and to compensate the deficiency of blood
metabolites which could be occurred during
pregnancy [54].

Serum total protein, albumin and globulin
during pregnancy are presented in Table 2.
Serum levels of total protein and albumin were
significantly low (P<0.05) in the 2™ and 3¢
trimesters than the first one as follow, total
protein were (6.40.11+£6.1 ,0.13+ and 5.70.16+
g/dl), albumin were (3.10.09+2.7 ,0.14+ and
2.220.07+ g/dl) and the globulin levels were
not significantly changed (P<0.05)(3.3,0.10+
0.1543.4 and3.50.21+ g/dl) respectively.
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Fig. 4. Mean serum triiodothyronine (T3) concentrations (+SE) of pregnant she camels around parturition (pre =
prepartum, post=postpartum, day of part=day ofparturition).

TABLE 2. Serum total protein, albumin and globulin levels during pregnancy in she camels.

Trimesters of pregnancy

Parameter
1* trimester 2" trimester 3" trimester
Total protein (g/dl) 6.4 +0.13° 6.1+0.11%® 57+0.16
Albumin(g/dl) 3.3+0.14° 2.7+0.08° 2.5+£0.07°
Globulin(g/dl) 3.1+0.14 3.3+0.10° 33+0.21¢°

Mean =+ Standard Error with different superscripts (a,b,c) in the same row, are significantly different at P<0.05 (LSD).
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Fig. 5. Mean serum thyroxin (T,) concentrations (+SE) of pregnant she camels around

parturition (pre =

prepartum, post=postpartum, day of part=day of parturition).

Also, the results around parturition in (Figs
6,7 and 8) showed significant (P<0.05) decrease
in total protein, albumin and globulin from day
15prepartum till day of parturition then gradual
increase till day 15 postpartum.

Regarding serum total protein profile, the
decrease in its level at term or prior to parturition
had also been reported in cows [55-57], ewes [58],
and goats [59]. In our findings, significantly lower
values of serum albumin were seen in pregnant
she camels that were agreed with the results of
Hang-Poung [60]. Also, Saleh et al. [61] reported
a negative correlation between the level of serum
proteins and pregnancy in Holstein cows. The
decrease in serum total protein as parturition
approaches may be attributed to the fact that
the fetus synthesizes all of its proteins from the
amino acids that derived from the dam, and the

fetus growth increases exponentially reaching a
maximum level, especially in muscles, during late
pregnancy [62].

Serum globulin showed no significant
alterations around parturition, this result
disagreed with most findings as Janku et al.
[63] because this period could be associated
mainly with the production of colostrum and
other immunological changes typical for the
periparturient period but this observation agreed
with Saleh et al. [61]. The change of total protein,
albumin and globulin may be due to the transfer
of'albumin and y-globulins and total protein from
blood to the mammary glands [64]. In contrast to
our results and the findings of Hang-Poung[60]
and El-Tohamy et al. [65] reported that protein
concentration increases with the advancement of
pregnancy.
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Fig. 6. Mean serum T. protein concentrations (+£SE) of pregnant she camels around parturition (pre = prepartum,

post=postpartum, day of part=day of parturition).
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Fig. 8. Mean serum Globulin concentrations (=SE) of pregnant she camels around parturition (pre = prepartum,

post=postpartum, day of part=day of parturition).

Table 3, results presented in 1% trimester, 2nd and
3" trimesters of pregnancy, the total antioxidants capac-
ity were (0.55 +0.007, 0.53 + 0.007and 0.42 = 0.008),
glutathione serum levels (5.80 + 0.05, 5.50 £+ 0.08 and
4.90 £ 0.08) and ascorbic acid levels (6.30 = 0.10, 5.40
+0.11 and 3.9 + 0.08) respectively. The results revealed
that the total antioxidant capacity, glutathione and
ascorbic acid levels were lower significantly (P<0.05)
in 3" trimester than 1% and 2™ trimesters of pregnancy,
whereas the levels were relatively low in prepartum
thanl5 days postpartum.

In the present findings, the low values of
total antioxidant could be linked to the adaptive
capacity, in order to optimize the consumption of
oxygen and neutralization of free radicals. Also,
Brzezinska et al. [66] reported a decrease in total
antioxidants with approaching parturition in cows.
The values started increasing after parturition and
reached normal range 30 days post-parturition
[67]. On the other hand, [68]disagreed with our
investigations and reported that plasma total
antioxidants activity did not vary among different

TABLE 3. Serum Total Antioxidant, Glutathione, Vitamin C and MDA.

Trimesters of pregnancy

3 trimester

Parameter 1% trimester 2™ trimester
Total antioxidant(m/L) 0.55+0.007® 0.53£0.007*
Glutathione (nmol/ml) 5.80+0.05¢ 5.50 +£0.08°
Vitamin C (mg/L) 6.30+0.10° 5.40+0.11°
MDA (nmol/ml) 22.4+0.39¢ 28.6 +0.28°

0.42 +0.008°
4.90 £0.08¢
3.90 +0.08¢
36.6 +0.08"

Mean + Standard Error with different superscripts (a, b, ¢) in the same row, are significantly different at P<0.05.
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treatment groups at 60 days before calving and
continued to decline from 30 days prepartum till
calving.

Serum GSH levels were significantly (P<0.05)
lower in late pregnancy and increased gradually
till early lactation. That may be due to the
activity of blood GSH that was increased with the
increased lipid peroxidation, while GSH activity
had a negative correlation with MDA production

[69]. Therefore, an imbalance between increased
production of ROS and reduced availability
of antioxidant defense near parturition might
increase oxidative stress and may contribute to
periparturient disorders in dairy cows [70]. A
relationship between the physiological changes
associated with parturition and a loss in overall
antioxidant potential was established in both
humans and dairy cows [71,72].
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Fig. 9. Mean serum T.antioxidant concentrations (+SE) of pregnant she camels around parturition (pre =
prepartum, post=postpartum, day of part=day of parturition).
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Fig.10. Mean serum Glutathione concentrations (+SE) of pregnant she camels around parturition (pre = prepartum,
post=postpartum, day of part=day of parturition).

Also, our results agreed with Hasab et al. [73]
who reported that ascorbic acid is produced from
glucose and it could be suggested that glucose
availability was limiting ascorbic acid synthesis
during pregnancy. However, there was no clear
association between ascorbic acid status and the
glucose level. In lactating she camels, high plasma
ascorbic acid was associated with low glucose.
During lactation, here is an extra need for glucose
to serve asa precursor for lactose synthesis,

which is reflected by low plasma glucose. In
cattle, at different stages of estrus and pregnancy,
Miszkiel et al. [74] found that ascorbic acid
concentrations were directly correlated with those
of progesterone, she camels in estrus were found
to have increased ascorbic acid levels in plasma
and total leukocytic count. In contrast to our
findings, Naziroglu and Giir [75] did not find any
difference between pregnant and non- pregnant
cows with respect to plasma ascorbic acid.
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Fig.

11. Mean serum Vitamin C concentrations (+SE) of pregnant she camels around
prepartum, post=postpartum, day of part=day of parturition).

parturition (pre =

Table 3 and Fig.12, also show the level of
MDA in pregnant female camels in different
pregnancy trimesters and around parturition
period respectively, MDA concentration was
significantly ~increased (P<0.05) during 3%
trimester of pregnancy period (36.6 + 0.08),it
is clear that lipid peroxidation occurs naturally
in cells therefore free radicals production also
considered as a normal physiological process
but increased free radicals production during
pregnancy may be due to the stressful condition
of pregnancy which leads to many metabolic and
physiological changes including increasing of the
basal metabolic rate during pregnancy [76]. This
increase in free radical leads to increase oxidative
stress due to increase lipid peroxidation [77]. The

measurement of end products of lipid peroxidation
is the best method to estimate free radicals level
in samples because free radicals have a very
short half-life [78], therefore, the effects of free
radicals was estimated by estimating its stable end
products, MDA [79].

Conclusion

The present study bring knowledge on the
values of hormonal, biochemical and antioxidants
serum parameters in healthy pregnant and
periparturient Dromedary camels. Such values are
necessary not only for diagnostic interpretation of
pathological findings in animals, but also for their
utilization in the experimental studies.

45
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Fig.12. Mean serum MDA concentrations (£SE) of pregnant she camels around parturition (pre = prepartum,

post=postpartum, day of part=day of parturition).
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