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Introduction
Arabian camel was well suited to the desert environment 
due to its significant physiological and metabolic 
adaptation. Nutrients requirements of the camel were not 
well defined, particularly the trace elements. Selenium 
(Se) is one of the most important trace elements required 
for domestic animals and its metabolism was described 
in many farm animals (Seboussi et al., 2009) However, 
there were few references concerning Se in camel (Faye 
and Bengoumi, 1994). Only some values in blood or 
plasma in different areas from China (Liu et al., 1994), 

Morocco (Hamliri et al., 1990), and Saudi Arabia (Al-
Qarawi et al., 2001) were available. Se supplementation 
was often recommended to treat conditions attributed 
to Se deficiency such as cardiomyopathy (Seboussi et 
al., 2009). 
Vitamin E (named tocopherol), a fat-soluble vitamin, 
had been known for a long time as a natural biological 
antioxidant and the first line of defense against 
peroxidation which severely damaged cells and tissues 
(Al-Qarawi et al., 2001; Seboussi et al., 2004). Normal 
vitamin E concentrations in serum and milk of camel 
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Background: All concentrates given to camels were enriched in selenium (Se) in selenite form. The impacts of Se 
supplementation on lactating female health, milk, and Se/antioxidant statuses received no research interest. 
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cell count (SCC) status, calf body weight, placental weight (PW), and vaginal wash isolates. 
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female calves either in Cont., VitE-Se-, or Multi-.
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and their variability had only been described during 
the last years (Seboussi et al., 2008; Faye et al., 2019). 
Vitamin E deficiency was also incriminated in sudden 
deaths occurring in large camelids showing myocardial 
degeneration and necrosis (Finlayson, 1971; Faye et 
al., 2019).
Oxidative stress was commonly known as a cellular 
or individual imbalance level between oxidants and 
antioxidants. Oxidative damage was considered as one 
result of such an imbalance and involves oxidizing 
cellular macromolecules, cell death by necrosis or 
apoptosis, as well as damage to the structural tissue 
damage (Lykkesfeldt and Svendsen, 2007). Generally, 
antioxidants equalize, delay, and prevent oxidative 
damage (Halliwell and Gutteridge, 2007). The role 
of SOD and total antioxidant capacity (TAC) as 
antioxidant biomarkers were described in many studies 
(Shoieb et al., 2016; Abd El-Hamid, 2021) whereas 
different antioxidants support the body against the toxic 
effects of the reactive oxygen species.
Somatic cells are cells of the immune system that were 
part of the natural defense mechanisms, including 
macrophages, lymphocytes, polymorphonuclear, 
and some epithelial cells (Ruegg and Pantoja, 2013). 
Somatic cell count (SCC) is considered as a mirror that 
reflects state of the udder, it can distinguish between 
infected and uninfected quarters, increased SCC than 
normal level either in bulk milk or individual quarter 
indicates mastitis (Pantoja et al., 2009; Carrillo-Casas 
et al., 2012; Sukur and Esendal, 2020). SCC was widely 
used in a cow for monitoring the milk quality in the dairy 
industry, but in camel, it was not widely used because 
the physiological variations and the basal levels of cells 
in this species were not yet established (Abdurahmann 
et al., 1992; Nagy et al., 2013). The interpretation of 
this test could be problematic. Notably, the variation 
along the lactation was rarely documented (Nagy et al., 
2013; Saleh et al., 2013; Kaskous, 2016).
Effect of vitamins and trace minerals supplementation 
(McDowell, 1992), especially on pregnant female camel 
as well as antioxidant status of the she-camels milk 
needed further analysis. Therefore, the current study 
aimed to compare between the efficacy of long-term 
prepartum injection of vitamin E-Selenium combination 
and that of multivitamins and their effects on post-partum 
clinical findings, serum steroids, calves and placental 
weight (PWs), milk antioxidants capacity, and vaginal 
bacterial isolates in female dromedary camel.

Materials and Methods
Animals and therapeutic treatment
The present study included 45 apparently healthy 
pregnant multiparous female-camels reared in private 
farms in Aswan governorates, Egypt. Their body 
weights ranged from 550 to 700 kg. Their age ranged 
between 9 and 13 years. Camels were housed in an open 
yard. She-camels equally divided into the control group 

(Cont.; n = 15) that did not receive any therapeutic 
treatment, vitamin E-Se treated group (Vit. E-Se; n = 
15), and multivitamins treated group (Multi-; n = 15). 
Vit. E-Se treatment received subcutaneous injections 
every 10 days for 3 months’ pre-partum a combination 
of vitamin E (Alpha Tocopheryl Acetate 68 mg/ml) 
and 1.5 ml/45 kg Bwt Se (Potassium Selenate, Vitesel 
Emulsion for Injection, Norbrook Laboratories Ltd, 
Industrial Oakley Hay Estate, Corby, Oakley Way East, 
UK). Multi-vitamin treatment received pre-partum 
subcutaneous injections every ten days for 3 months 
of 30 ml/head multi-vitamins (Each 100 ml solution 
is containing Vitamin A15000 IU, D3 25 µg, E 20 
mg, B1 10 mg, B2 sodium phosphate 5 mg, B6 3 mg, 
Nicotinamide 35 mg, Pantothenol 25 mg, B12 25 µg 
and Chlorocresol as a preservative 1mg for Injection; 
Norbrook Laboratories Ltd, Oakley Hay Industrial 
Estate, Corby, Oakley Way East, UK). She-camels were 
clinically examined and laboratory sampled at days 14, 
21, and 28 post-partum.
Samples
Whole blood and serum samples were collected from 
the jugular vein whereas all precautions for collection 
and preparation of samples to achieve an accurate 
assessment of hematological and biochemical indices 
were taken. Serum samples were collected and kept 
frozen at −20°C for subsequent hormonal analyses 
using commercial test kits according to the standard 
protocols of suppliers (Coles, 1986). For hematological 
analyses, the investigated camels were sampled at days 
14, 21, and 28 post-partum.
Vaginal swabs of mothers were collected directly 
after parturition for bacteriological examinations then 
transported immediately to the laboratory in ice box 
(Quinn et al., 1994).
Milk samples were collected on days 14, 21, and 28 
post-partum during the routine morning milking into 
sterile screw-capped bottles and were transferred 
immediately to the laboratory where they were stored 
overnight at +4°C before analysis or kept frozen till be 
examined (Hamed et al., 2010) for milk SCC, TAC, 
vitamin E, and Se. 
Clinical examination
The clinical examinations included measurements 
of heart and respiratory rates and recording of rectal 
temperatures as well as rumen movements was done 
as described by Fowler (2010); Abdel-Rahman et al. 
(2017); Hassan et al. (2019); Mohamed et al. (2021) on 
Days 14, 21, and 28 post-partum. Body weight of calves 
and PW were obtained immediately after calving.
Handling of calves and placenta
After calving, the birth related traits (birth type, calve 
birth weight, and gender) were recorded within 12 
hours after parturition. Each dam was left to deliver 
the placenta naturally, and placentas were collected 
immediately after delivery; care was taken to ensure 
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that any PWs taken were of the total placenta with all 
fluid removed before weighing.
Complete blood picture indices
Complete blood picture including red blood corpuscles 
(RBCs), total leucocytic count (TLC), hemoglobin 
(Hb), and packed cell volume (PCV) were manually 
estimated according to Coles (1986); Harvey (2001); 
Latimer et al (2011); Faye and Bengoumi (2018).
Hormonal analysis
Serum progesterone (P4) concentrations were measured 
by enzyme-linked immunosorbent assay ELISA-
Sandwich Protocol (Oxford Biomedical Research 
commercial kits, Rochester Hills, MI). Serum cortisol 
and estradiol (E2) concentrations were measured 
using commercial radioimmunoassay kits (Parameters 
commercial kits, RandD Systems, MN 55413, Inc. 
614 McKinley Place NE Minneapolis, Toll Free USA, 
Canada).
Milk antioxidants bio-markers assays
TAC was determined colorimetrically using a 
commercial test kit (Biodiagnostic Company for 
Biotechnology, Egypt) according to Abdel-Hameid et 
al. (2018). Se was analyzed using inductively coupled 
plasma-mass spectrometry according to Moatkhef et 
al. (2020). Vitamin E concentration was determined by 
HPLC according to Farah et al. (1992).
Milk somatic cell count (Milk SCC)
Milk SCC was measured automatically by somatic cell 
counter according to Mohamed et al (2019). 
Bacteriological examinations
Bacteriological examinations were done on vaginal 
swab. Samples were collected and transported 
immediately to the lab. in ice box. For bacterial 
isolation, vaginal swabs under complete aseptic 
condition were inoculated into nutrient broth (Oxoid, 
UK) and incubated at 37°C for 24 hours and then sub 
cultured into the following media; 5% sheep blood agar 
and MacConkey agar at 37°C for 24–48 hours. The 
produced colonies were identified according to Quinn 
et al. (1994).
Statistical analysis
SPSS statistical software program for Windows, 
version10.0.1 (SPSS Inc., Chicago, IL) was used for 
data analysis. The obtained data were described as 
mean ± SD. The data obtained from the clinical findings 
and laboratory analyses were analyzed by general 
linear model repeated measures analysis of variance 
and significance level of results was set at p < 0.05. 
The significance of differences was evaluated between 
the means at different sampling days within the same 
she-camels group or between the means at the different 
she-camels’ groups on the same sampling days 14, 21, 
or 28. The data obtained from body weight of calves or 
that of placenta were analyzed by independent-sample 
t-test, whereas the significance of differences was 
evaluated between the means at male calf and female 
calf within the same she-camel group.

Ethical approval
All experimental protocols were approved by 
Institutional Animal Care and Use Committee 
guidelines of Assiut University, Egypt that was in 
agreement with the Guide for Laboratory Animals Use 
and Care of the National Institutes of Health in USA 
(NIH publication No. 86-23, revised 1996).

Results
Clinical findings and complete blood picture indices
Temperature, pulse, respirations, rumen motility, 
calves body weight and placental weight showed no 
significant changes between Cont., Vit. E-Se, and 
multi-Vit. on Days 14, 21, or 28 post-partum. Values 
of temperature, pulse, and respiration were within the 
reference ranges (Tables 1 and 2). Whole blood picture 
parameters including RBCs, Hb, PCV, and TLC showed 
no significant variations between Cont., Vit. E-Se, and 
multi-Vit throughout days 14, 21, or 28 post-partum 
(Table 3) and were within the reference ranges.
calves body weight and placental weight
Normal parturition was reported in all she-camels. 
Body weight of male calf was (p < 0.05) higher (p < 
0.05) than that of female calf at time of parturition. 
Placental weight in case of male calf was higher (p < 
0.05) than that in case of female calf (Table 2).
Serum hormones levels
Serum concentrations of P4 were (p < 0.05) dropped 
at day of calving in Multi- comparing with P4 values 
in Cont. and Vit E-Se-. In contrast, serum values of E2 
were (p < 0.05) elevated after calving (Day 0) in Multi- 
comparing with E2 values in Cont., Vit E-Se- (Table 4). 
Milk antioxidants bio-markers assays
Milk values of TAC, Se, and vitamin E were (p < 0.05) 
improved in VitE-Se- and Multi- at days 14, 21, and 
28 post-partum comparing to their values in Cont. This 
significant (p < 0.05) raise of those milk antioxidant 
biomarkers values were also reported in Vit E-Se- 
comparing with their values in Multi- at days 14, 21, 
and 28. High elevations (p < 0.05) in milk values of 
TAC, Se, and vitamin E were observed at day 14 either 
in Cont., Vit E-Se- or Multi- when they compared with 
their values at days 21 and 28 post-calving. Antioxidant 
biomarkers throughout the current study were within 
the reference ranges (Table 5).
Milk SCC
Milk SCCs were significantly (p < 0.05) decreased at 
days 21 and 28 post-calving in Cont. when their values 
compared with those at day 14. In contrast, these milk 
SCCs were significantly (p < 0.05) improved at days 21 
and 28 either in Vit E-Se- or Multi- when their values 
compared with those at day 14. These significant (p < 
0.05) elevations in milk SCCs were also noted in Multi- 

at days 14, 21, and 28 post-calving when they compared 
with their values in VitE-Se-. On the other hand, milk 
SCCs were significantly raised in Cont. comparing with 
VitE-Se- and Multi- at day 14. This significant increase 
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in milk SCCs was stated in both of VitE-Se- and Multi- 
particularly at day 28 when their values compared with 
those in Cont. Milk SCCs throughout the current study 
were within the reference ranges (Table 5).
Bacteriological examinations of vaginal swabs
Most common bacterial isolates from vaginal swab 
of she-camels after calving included 7 coli and 
Staphylococcus spp followed by Proteus spp and 
Pseudomonas spp either in Cont., VitE-Se-, or Multi- 

(Table 6).

Discussion
Clinical findings, calves body weight, and placental 
weight
The prepartum injections of Se vitamin E combination 
or multivitamins had no prominent effect on clinical 
findings, calves body weights, and placental weight 
after calving in investigated she-camels. 
Temperature, pulse, respirations, rumen motility, 
calves body weight, and placental weight showed no 
significant changes between Cont., VitE-Se- and Multi- 
either at days 14, 21, or 28 post-partum. No significant 
changes were observed between days 14, 21, and 
28 either in Cont., VitE-Se-, or Multi-. Values of 
temperature, pulse, and respiration were within normal 
range Fowler (2010); Hassan et al. (2019); Bhatt et al. 
(1960); Nielsen (1964); Hamad et al. (2017); Kamr et 
al. (2020). 
Normal parturition was reported in all she-camels. Body 
weight of male calf was significantly higher than that 
of female calf at time of parturition. Placental weight 
in case of male calf was also significantly higher than 
that in case of female calf. On the other side, previous 
reports mentioned that camel could eat 20% less than 
other domestic animals according to its production 
performance and live weight to maintain its metabolic 
functions Seboussi et al. (2009). The ability of the camel 
to recycle minerals, water, and nitrogen was described 
by Seboussi et al. (2009). Therefore, physiology of 
the camel should be taken in consideration during 
Se supplementation. Moreover, the results reported 
by Seboussi et al. (2009) confirmed that the camel is 
highly sensitive to Se supplementation and increase of 
Se level in milk and serum is very important. However, 
the increase in Se level could reflect a high sensitivity 
to toxicity, the tolerance level of camel to Se toxicity 
was shown in the current study.
Faye and Seboussi (2009) concluded that the 
metabolism of Se in camel and other herbivores 
was quite comparable, with similar signs in case of 
toxicosis or deficiency, comparable mode of excretion 
and comparable level in organs and serum. According 
to dietary supplement of Se and mean body weight of 
the animal, selenosis occurred with 0.05 mg/kg LW Se 
supply only. Severe intoxication occurred with 16 mg 
Se supplementation, i.e., 0.10 mg/kg LW. These values 
were five times lower than those for sheep and cattle. Ta
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Based on these results, it seemed essential to limit Se 
supplementation in camel at 0.01–0.02 mg/kg LW, i.e., 
approximately 4–8 mg per day for adult animals or 
0.5–1 ppm in the diet.
Complete blood picture indices
Whole blood picture parameters in the present work 
including RBCs, Hb, PCV, and TLC showed no 
significant variations either between Cont., VitE-Se-, 
and Multi- either at days 14, 21, or 28 post-partum or 
within the same she-camels group (Cont., VitE-Se-, or 
Multi-) between days 14, 21, and 28. Values of RBCs, 
Hb, PCV, and TLC were within the reference ranges 
reported by Fowler (2010). 
Prepartum long-term treatment of pregnant she-camels 
with either vitamin E-Se combination or multivitamins 
reported no clear effect on blood pictures parameters 
either between different she-camels’ groups or within 
each she-camel group. On other hand, Se concentration 
in serum was positively correlated to WBC and 
eosinophil (E), and negatively correlated with RBCs 
and lymphocyte. Except with WBC, there was no link 
with vitamin E (Seboussi et al.,2009). The negative 
correlation with lymphocytes was observed on adult 
camels only and could be explained by the interferences 
between Se level in organism and cellular events 
responsible for an immune response. Elevated Se had 
been shown to promote peroxidative damage in in 
vitro and in vivo systems. Lymphocyte cell membranes 
were especially susceptible to free radical damage 
(Björnstedt et al., 1996).
Serum concentrations of ovarian hormones
The previous literature mentioned that serum estrogen 
and cortisol concentrations were elevated clearly before 
parturition and have coincided with a decrease in serum 
P4 values that might support their roles in triggering 
parturition in she-camels. Furthermore, it could be 
concluded that together with other parameters, cortisol, 
estradiol-17B and P4 could be used as good indicators 
to predict the time of parturition in she-camel (Abdel-
Rahman et al., 2017). 

Referring to the present study, steroids hormones 
including P4 and E2 showed significant changes in 
their serum values at calving time (Day 0) in Multi- 
comparing to their values at Cont. and VitE-Se-. Serum 
concentrations of P4 were significantly dropped 
meanwhile serum values of E2 were highly improved 
at day of calving (Day 0) in Multi- comparing with 
their values in Cont. and VitE-Se-. Their values were 
higher than the reference ranges had been reported by 
Mohamed et al. (2021) and Ayoub et al. (2003). 
Ayoub et al. (2003) reported that the concentrations 
of sex steroid hormones varied according to different 
physiological conditions with higher concentrations in 
the pregnant she-camels in compare to the nonpregnant 
ones. Moreover, the source of high P4 reported in 
nonpregnant lactating she-camels in the present study 
would be either ovarian or adrenal. Moreover, luteal 
activity was found even in nonmated she-camels in 
some cases due to spontaneous ovulation possibly 
enhanced (Elias, 1990; Ayoub et al., 2003;). Serum 
concentrations of P4 in she-camels were constantly low 
(Homeida et al., 1988), and its concentration started to 
rise after mating. Following mating, at least one corpus 
luteum was formed that secreted a significant amount of 
P4. Camels showed serum P4 levels above 2.0 and 3.0 
ng/ ml at 20 and 30 day of mating should be considered 
as pregnant one (Quzy et al., 2013). Agarwal et al. 
(1987); Abdel-Rahman et al. (2017) added that P4 levels 
elevated significantly in pregnant she-camels after 
conception and during the first and the second trimester 
of pregnancy then dropped significantly during the 3rd 
trimester. Moreover, P4 levels in she-camels declined 
significantly during periparturient period.
Milk antioxidants bio-markers assays
Several studies explored camel’s milk as a potential 
protein substrate for generating bioactive protein 
hydrolysates with antioxidant activities (Al-Saleh et 
al., 2014; Shori et al., 2014). One reference only was 
available on Se content of camel milk (Al-Awadi and 
Srikumar, 2001), and the reported value (13.9 ± 2.4 ng/
ml) was quite lower than in Seboussi et al. (2009) study, 

Table 2. Mean values (M±SD) of calving weight of calf and placental weight at calving time either for male or female calf in 
Cont. (n=15), VitE-Se- (n= 15) and Multi- (n=15) she-camels.

Cont. VitE-Se- Multi-
Male (n = 11) Female (n = 4) Male (n = 11) Female (n = 4) Male (n = 11) Female (n = 4)

Weight of 
calf (kg) 35.85 ± 1.48a 29.57 ± 0.64●✪ 36.53 ± 3.36a 29.50 ± 0.65●✪ 36.40 ± 2.80a 29.93 ± 1.04●✪

Placental 
weight (kg) 4.23 ± 0.54a 3.37 ± 0.03● 4.15 ± 0.31a 3.28 ± 0.05● 3.96 ± 0.25a 3.24 ± 0.13●

(Cont.): Control lactating she-camels group. (VitE-Se-): Vitamin E and selenium treated lactating she-camels group. (Multi-): Multivitamins treated 
lactating she-camels group. (a): Means within the same row with different superscript letters for male calf in different she-camels’ groups were 
significantly different (p < 0.05). (✪): Means within the same row with different superscript symbol for female calf in different she-camels’ groups 
were significantly different (p < 0.05). (●): Significant when the values for female calf compared with the values for male calf in different she-
camels’ groups (p < 0.05).
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but the authors did not mention the lactation stage. In 
dairy cow, the milk Se concentration varied from 19.4 
to 53.7 ng/ml with Se dietary Se between 0.15 and 
0.40 ppm (Juniper et al., 2006). It should underline the 
richness of camel milk in Se. On average, Se intake by 
camel calves on the first three months of lactation, was 
8 μg/kg LW in the control group (Seboussi et al.,2009).
During the current study, the antioxidant capacity 
biomarkers were greatly affected with prepartum 
treatment either with Se-vitamin E combination or 
with multivitamins. A significant improvement of 
antioxidant biomarkers levels of she-camels milk, i.e., 
TAC, Se, and vitamin E, due to long-term treatment 
with either Se-vitamin E combination or multivitamins 
in investigated she-camels during last pregnancy, was 
stated in VitE-Se- and Multi- at days 14, 21, and 28 
post-partum comparing to their values at Cont. This 
elevations of milk antioxidant biomarkers values 
were reported also at VitE-Se- comparing with Multi-. 
Moreover, milk values of TAC, Se, and vitamin E were 
significantly increased at day 14 either in Cont., VitE-
Se-, or Multi- when they compared with their values 
at days 21 and 28 post-calving. Milk values of these 
antioxidant biomarkers were within the reference 
range reported by Stahl et al. (2006); Seboussi et al. 
(2009); Sboui et al. (2016); Alavi et al. (2017); and 
Abdel-Hameid et al. (2018). Some authors reported 
the absence of vitamin E in camel milk (Ronald de 
Almeida, 2011), information confirmed again in a 
recent book published in 2017 (Alavi et al., 2017). In 
fact, vitamin E concentration in camel milk was nearly 
similar to that present in cow milk: 56 and 60 μg/100 
ml, respectively (Farah et al., 1992; Faye et al., 2019), 
but Haddadin et al. (2008) reported that the vitamin E 
concentration in camel milk was 1.78 ± 0.58 μg/100 
ml only. Stahl et al. (2006) reported higher values in 
colostrum (136.9 ± 98.4) compared to milk (32.7 ± 
12.8 μg/100 ml). However, this concentration was 
significantly lower than that present in cow milk, which 
was used as a control (171 ± 114 μg/100 ml). Moreover, 
as for other fat-soluble vitamins, α-tocopherol content 
varied according to seasonal fat concentration in milk, 
i.e., the reverse to the lactation curve (Faye et al., 2019).
Se concentration increased in similar proportion in milk 
in lactating she-camels (86.4 ± 39.1 ng/ml in the control 
group vs. 167.1 ± 97.3 ng/ml in treated group), Vitamin 
E did not change significantly and was, on average, 
1.14 ± 0.89 and 1.17 ± 0.72 ng/ml in the treated and 
control groups, respectively Seboussi et al. (2009). 
The reported data of Se in camel milk were rare. Al-
Awadi and Srikumar (2001) reported a much lower Se 
value (13.9 ± 2.4 ng/ml) than Seboussi et al. (2009), 
but without the reference to the stage of lactation. In 
a meta-analysis performed on cattle’s data (Ceballos 
et al., 2009), Se was supplemented at a dose of less 
than 3 mg/day under selenite form and the increased 
Se level in milk was on average of 12.6 ng/ml only 
after supplementation. In comparison, the apparent Ta
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e 
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good efficiency of Se transfer in camel milk had to be 
confirmed.
Milk SCC
One of the important reasons of raising Camelus 
dromedarius was its unique milk composition. 
However, milk production losses could be lowered by 
lowering SCC levels. At this point, applying hygienic 
and proper milking processes and routine subclinical 
mastitis examinations in the herds could firstly be 
advised to camel breeders (Atasever and Koç, 2016). 
Regarding to Cont., milk SCCs were significantly 
dropped at days 21 and 28 comparing to their values 
at day 14. In contrast, either in VitE-Se- or Multi-, this 
significant reduction in milk SCCs was reported at day 
14 when they compared with their values at days 21 
and 28. Moreover, milk SCCs values were significantly 
increased at day 14 then significantly dropped at day 
28 in Cont. when they compared with their values in 
VitE-Se- or Multi-. 
Throughout the present work, Multi- had higher values 
of milk SCCs than those in VitE-Se- throughout 
the current study at days 14, 21, and 28. Milk SCCs 
throughout the current study were within the reference 
ranges mentioned by Hamed et al (2010) and Saleh et 
al (2013). 
Regarding to SCC variation, SCC in milk was widely 
used as an indicator of the degree of inflammation 
of the udder and to predict udder infection as well as 
subclinical mastitis since long time in cattle (Poutrel 
and Rainard 1982). The references in camel were 
more recent (Merin et al., 2004; Kaskous, 2019) and 
the variation factors, except in case of intramammary 
infections were not widely studied. In spite of the 
highest level had been recommended as 400 × 1,000 
cells/ml for cow milk by EU directives, this level was 
reported to be 250 × 1,000 cells/ml for camels (Abbood, 
2016). Up until now, many studies had been conducted 
to determine SCC of raw milk in camels (Wernery et 
al., 2008; Saleh and Faye, 2011; Nagy et al., 2013). 
However, wide variations in SCC values were informed 
among the investigations. Also, there was still a lack 
of information reported on the association of milk 

Table 4. Mean values (M ± SD) of serum P4 and E2 in 
Cont. (n = 15), VitE-Se- (n = 15), and Multi- (n = 15) she-
camels at day of calving (Day 0).

Cont.  

Day 0
Vit E-Se- 

Day 0
Multi- 
Day 0

P4 (ng/ml) 1.06 ± 0.14ab 1.05 ± 0.09a 0.95 ± 0.09b

E2 (pg/ml) 703.67 ± 
4.13c

716.67 ± 
5.68b

744.83 ± 
13.35a

(Cont.): Control lactating she-camels group; (VitE-Se-): Vitamin 
E and selenium treated lactating she-camels group; (Multi-): 
Multivitamins treated lactating she-camels group; (P4): Progesterone; 
(E2): Estradiol; (abc): Means within the same row with different 
superscript letters in different she-camels group were significantly 
different (p < 0.05). 
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production and losses with SCC (Atasever and Koç, 
2016).
Bacteriological examinations of vaginal swabs of 
mothers
It had been discovered that camel’s milk had 
antidiabetic, bactericidal activities, and hostile to 
hepatitis (Agrawal et al., 2009). To various degrees, 
it resisted the contamination with microorganisms 
due to its characteristic inhibitory frameworks such as 
the lactoperoxidase/thiocyanate/ hydrogen peroxide 
framework, lactoferrins, lysozyme, immunoglobulins, 
and free greasy acids (EL-Fakharany et al., 2012). 
Regarding to the present work, most common bacterial 
isolates from vaginal swab of she-camels after calving 
included E. coli and Staphylococcus spp followed by 
Proteus spp and Pseudomonas spp either in Cont., 
VitE-Se-, or Multi-.

Conclusion
The study reported higher efficacy of Se-vitamin E 
combination comparing with that of multivitamins as 
a long-term prepartum injection in recently calved she-
camels that was reflected through significant changes in 
steroids hormones, i.e., estradiol (E2) and progesterone 
(P4) the milk antioxidant biomarkers and SCCs. Both 
two therapeutic regimens had more powerful effect 
than that the control one. The applied therapeutic 
supplements not significantly affect the clinical and 
hematological changes as well as calves’ body weights 
and placental weights. No significant changes in the 
clinical findings and blood pictures parameters as 
well as placental weight and calves body weight were 
demonstrated between Cont., VitE-Se-, and Multi-. 
Body weights were significantly higher in male camel 
calves than those of female calves either in Cont., VitE-
Se-, or Multi-.
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