
Egyptian J. Anim. Prod. (2015) 52(1):63- 70 

Issued by The Egyptian Society of Animal Production 

 

INFLUENCE OF PROGESTIN SOURCE ON SOME BLOOD BIOCHEMICAL 

CONSTITUENTS OF DROMEDARY SHE-CAMELS DURING INDUCTION OF 

OVULATION IN THE NORTH WESTERN COAST OF EGYPT 
 

I. S. Abd-El Hamid
3
, A. A. Zaghloul

3
, K. A. El-Bahrawy

3
, S. Z. El-Zarkouny

1, 2
 

 
1
Department of Arid Land Agriculture, Faculty of Meteorology, Environment and Arid Land Agriculture, King 

Abdul-Aziz University Jeddah, Saudi Arabia 
2
Department of Animal and Fish Production, Faculty of Agriculture, Alexandria University, Alexandria, Egypt 

3
Animal

 
and Poultry Production Division, Desert Research Center Cairo, Egypt 

 

SUMMARY 
 

Eighteen one-humped she-camels were divided randomly into three equal groups:  group 1 served as control; 

group 2 (MGA) received (0.5 mg/ head/day) of Melengestrol acetate for 10 days and; group 3 (CIDR) were fitted 

intravaginally with controlled internal drug release (CIDR, 1.38g P4) for 10 days. At day 10 the MGA and CIDR 

groups were administered PGF2α and 3000 IU PMSG, MGA feeding was withdrawn and CIDRs were removed. 

Animals were given 5000 IU of hCG 10 days later and were artificially inseminated (day 20). Blood samples were 

collected from all groups at day 0 = day of CIDR insertion and beginning of MGA feeding; day 5 = 5 days after 

CIDR insertion and onset of MGA feeding; day 10 = day of CIDR removal and MGA feeding withdrawal; and day 

20 = day of hCG injection. Serum biochemical and mineral constituents, and serum reproductive hormones 

(estradiol-17β and progesterone) were determined. Overall means of serum concentrations of total protein, 

albumin, cholesterol, and AST enzyme were not different among treatments. Treatment with CIDR increased BUN 

at days 10 and 20 and the overall mean BUN concentration compared to control and MGA groups. Treatments with 

CIDR and MGA numerically increased serum glucose compared to control at days 10 and 20. However, overall 

mean serum concentrations of HDL were not affected by CIDR and treatments.  In the meantime, CIDR and MGA 

increased serum ALT concentrations at days 20 and the overall means ALT concentrations compared to control. No 

marked changes were detected in serum concentrations of Ca
++

 and Na
+
 in the MGA and CIDR groups compared 

to controls. Serum concentrations of K
+
 were increased at day 20 in the MGA and CIDR groups than at days 0 and 

5. Overall mean serum concentration of K
+
 was greater in the CIDR group (4.2 ± 0.14 mEq/l) than in control (3.4 ± 

0.16 mEq/l) and MGA (3.5 ± 0.14 mEq/l) groups. Similar trend was detected in serum concentrations of P as MGA 

and CIDR groups had more (P < 0.01) serum P (4.7 ± 0.36 and 4.6 ± 0.24 mg/dl) at days 20 compared to days 0, 5 

and 10. Results also indicated that natural progestin treatment (CIDR) increased P4 concentration at days 5 and 10 

while control and MGA-fed animals had lower P4 levels. Also, CIDR increased the overall mean P4 concentration 

(2.9 ± 0.28 ng/ml) compared to control and MGA groups (0.5 ± 0.33 and 0.9 ± 0.29 ng/ml). Both MGA and CIDR 

groups had lower estradiol at days 5 and 10. At day 20, estradiol was elevated in the CIDR group compared to 

control and MGA groups. In conclusion, progestin treatments exerted no deleterious effects on animal health and 

can be used without limitation for further treatments. Natural P4 improved the pattern of reproductive hormones 

secretion without detrimental effects on animal health and blood biochemical constituents.   
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INTRODUCTION  

 

Camels (Camelus dromedarius) play a very 

important and vital role in the economy and social life 

of a large sector of pastoralists in arid, semi-arid, 

subtropical and tropical regions in several localities in 

the world. Camels (Camelus dromedarius) importance 

stems from serving as a valuable nutrient resource for 

meat and milk for humans (Farah, 1996). However, 

fewer reports have been published studying different 

normal, physiological and pathological conditions on 

blood parameters of camel (Osman and Busadah, 

2000). Blood and mineral concentrations in camel 

plasma might be a potential aid in characterizing the 

different physiological problems. Blood biochemical 

measurements are frequently used because they are 

significantly correlated with the nutritional status of 

some trace minerals (Claypool et al., 1975). Therefore, 

studies about the biochemical constituents and minerals 

concentrations are very important for clinicians in the 

field during different reproductive phases including 

estrous cycle, synchronization programs, artificial 

insemination and embryo transfer as they utilize the 

progestin sources for treatments (Skidmore et al., 

2009). Methods of administration of progesterone 

include daily injection, melengestrol acetate (MGA) 

oral consumption, controlled intravaginal drug release 

(CIDR) and subcutaneous implants (Thomposon, 

2001). Commercial preparations of progesterone 

designed primarily for use in cattle are currently being 

used in the camels without adequate pharmacokinetic 

information (Al-Busadah and Homeida, 2004). 

Unfortunately intravaginal progesterone inserts 

containing natural progesterone (CIDR) are not 

successfully retained intravaginally in she-camels 
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roaming vast and rugged terrains. The present study 

aimed to study the effect of administration of natural 

source of progesterone (CIDR) vs. synthetic (MGA) 

source of progesterone on some serum biochemical and 

mineral constituents in dromedary she-camel. 

 

MATERIALS AND METHODS 
 

This study was carried out at Maryout Research 

Station located 34 km west of Alexandria belonging to 

the Desert Research Center (DRC), Ministry of 

Agriculture, and at the Department of Animal 

Production, Faculty of Agriculture, and Alexandria 

University.  

  

Animal's management 
 

Eighteen mature one-humped she-camels aged 7-

10 years with average body weights of 450 ± 20 kg 

were used in this study. The animals were housed in 

closed pens throughout the experimental period. She-

camels were fed a concentrate mixture according to 

their body weight requirements (NRC, 1985). All 

animals were given Egyptian clover (Trifolium 

alexandrinum) hay as a roughage ration and grassing 

ad lib. Each animal also received 4 kg per day of 

pelleted concentrate mixture that contained 65% total 

digestible nutrients (TDN) and 14% crude protein. 

Fresh water was presented twice daily. Animals were 

examined clinically and were found to be free of any 

disease, physical abnormalities or reproductive 

disorders.  

 

Experimental design 
 

The present study aimed to study the effect of 

administration of natural source of progesterone 

(CIDR) vs. synthetic (MGA) source of progesterone on 

some serum biochemical constituents in dromedary 

she-camels during synchronization of ovulation period. 

Eighteen one-humped she-camels were divided into 

three equal groups:  The first group: control (n=6) 

served as control. The second group: (MGA, n=6) 

received (0.5 mg/head/day) of Melengestrol acetate 

(MGA® 200 Premix NDC 0009 – 0952 - 01, Upjohn 

Company; Michigan, USA) for 10 days. The Third 

group: (CIDR, n=6) were fitted intravaginally with 

controlled internal drug release (CIDR, 1.38 gm) insert 

(EAZI-BREED, InterAg, Hamilton, New Zealand) for 

10 days. The chemical composition of (MGA) is 

presented in Table (1).  

 

Meteorological data: 

Meteorological data including relative humidity 

(RH, %) and air temp (AT, 
○
C), were obtained from a 

Climatological Station located in Nubaria Research 

Station, Ministry of Agriculture and Land Reclamation. 

Temperature-Humidity Index (THI) was calculated 

according to the equation proposed by Amundson et al. 

(2006). THI= (0.8×temperature) + [(% relative 

humidity/100) × (temperature-14.4)] + 46.4. Mean 

values of these parameters are presented in Table (2). 

 

Table 1. Chemical composition of Melengestrol Acetate 200 Premix (MGA) 

Inactive Ingredients (%) Active Drug Ingredient mg/lb 

Soybean hulls 96 Melengestrol Acetate 200 

Starch 2.98 - - 

Mineral Oil 1 - - 

 
Table 2. Changes in means of ambient temperatures, relative humidity and temperature-humidity index 

(THI) throughout the experimental period in she-camels 

Days 
Air temperature 

(
◦
C) 

Relative humidity 

 (%) 

Temperature-Humidity  

Index (THI) 

0 25.5 89 76.6 

5 21.5 99 70.7 

10 24.7 90 75.4 

20 21.0 93 70.4 

  

Blood samples  
 

Blood samples were collected from the jugular 

veins of all animals in vacutainer tubes before and after 

supplementation of Melengestrol acetate (MGA) and 

CIDR treatment at day (0) = day of CIDR insertion and 

beginning of MGA feeding; day 5 = 5 days after CIDR 

insertion / start of MGA feeding; day 10 = day of 

CIDR removal or MGA feeding withdrawal; and day 

20 = day of hCG injection). Serum was harvested after 

centrifugation at 3,000 rpm for 20 minutes, and then 

stored at -20 °C for later analysis. 
 

Serum biochemical analysis: 

Sera samples from she-camels during the 

experimental period were subjected to colorimetric 

analysis using commercial kits. Concentrations of total 

protein (TP), cholesterol (CHO), high density 

lipoprotein (HDL), albumin (A) and blood urea 

nitrogen (BUN) were determined using colorimetric 
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kits (STANBIO LABORATORY). Alanine amino 

taransferase (ALT) and aspartate amino taransferase 

(AST) were determined using colorimetric kits (QCA, 

USA). Glucose (Glu) was determined using 

colorimetric kits (Diamond Diagnostic, Egypt). 

Calcium (Ca), sodium (Na), potassium (K) and 

phosphorous (P) were determined using colorimetric 

kits (BioMed, Germany). Progesterone (P4) and 

estradiol 17- ß (E2) were analyzed using ELISA kits 

(Adaltis Europe, Italy). The intra -and inter-assay CV's 

were 9.3 and 9.7 % respectively.        
 

Statistical analysis: 
 

Because multiple measurements per animal cannot 

be regarded as independent units of observation, 

repeated-measurements ANOVA (PROC MIXED of 

SAS, version 9.1; (Littell et al., 1996) was performed 

for serum biochemical parameters; serum estradiol 17-

β and progesterone concentrations at days 0, 5, 10 and 

20. Animals (she-camels) were considered as the 

repeated effect. Treatment (control, MGA and CIDR) 

and time (days 0, 5, 10 and 20) were considered as the 

main effects in the model. Interaction between 

treatment and time was also included in the model. A 

first-order autoregressive structure [AR (1)] was the 

best fit and was used to account for within-animals 

variation. Values are presented as means with the 

standard errors of the mean. Significance was declared 

at 0.05 levels. Means were separated using Duncan 

multiple range test.   

 

RESULTS AND DISCUSSION 
 

Serum biochemical parameters: 
 

Least square means±SE for the changes in she-

camels’ serum biochemical concentration are presented 

in Table (3). Overall means of serum total protein 

concentrations (7.8 ± 0.10, 7.6 ± 0.09 and 7.6 ± 0.09 

g/dl) were not different among treatment groups 

(control, MGA, and CIDR, respectively). There was no 

effect of time (days, 0, 5, 10 and 20) on serum total 

protein concentrations. No interactions between days 

and treatments were found. This finding is in 

agreement with previous reports on dromedary camels 

(Abdel-Samee and Marai, 1997; Patodkar et al., 2010; 

El-Harairy et al., 2010) as they reported that serum 

total protein concentrations were not affected 

significantly in dromedary camel by synchronization 

treatments, seasons of the year or sex of the camel. 

 

 

Table 3. Changes in serum biochemical parameter during synchronization of ovulation period in dromedary 

she-camels in North coast of Egypt (Mean ±SE) 

Parameters Treatments 
Days 

0 5 10 20 Overall 

Total 

protein ( 

g/dl) 

Control 7.7 ± 0.20 7.9 ± 0.20 7.7 ± 0.20 7.8 ± 0.20 7.8 ± 0.10 

MGA 7.6 ± 0.19 7.7 ± 0.19 7.5 ± 0.19 7.8 ± 0.19 7.6 ± 0.09 

CIDR 7.6 ± 0.19 7.7 ± 0.19 7.9 ± 0.19 7.4 ± 0.19 7.6 ± 0.09 

Albumin 

(g/dl) 

Control 4.1
 
± 0.13 

b
 4.9

 
± 0.13 

a
 4.0 ± 0.13

 b
 4.2 ± 0.13

 b
 4.3 ± 0.06 

MGA 4.0  ± 0.12
 cd

 4.5 ± 0.12
 ab

 3.9
 
 ± 0.12

 cd
 4.4 ± 0.12

 bc
 4.2 ± 0.06 

CIDR 4.1 ± 0.12 4.4
 
± 0.12 3.8

 
± 0.12 4.4 ± 0.12 4.2 ± 0.06 

Blood urea 

nitrogen 

(mg/dl) 

Control 18.2 ± 1.19 19.5 ± 1.19 16.7 ± 1.19 
B
 16.6 ± 1.19 

B
 17.8 ± 0.59 

MGA 19.8
 
±1.09 17.1

 
± 1.09 16.1 ± 1.09 

B
 17.9

 
± 1.09 

B
 17.7 ± 0.54 

CIDR 17.6 ± 1.09
b
 16.0 ± 1.09

b
 24.1 ± 1.09

aA
 20.5 ± 1.09

aA
 19.3

 
± 0.54 

Glucose 

(mg/dl) 

Control 109.3
 
± 3.35

bcA
 126.7 ± 3.35

aA
 103.1 ± 3.35

cdB
 110.1 ± 3.35

 bcB
 112.2 ± 1.67 

MGA 101.7
 
± 3.06

cAB
 115.2 ± 3.06

abB
 117 ± 3.06

abA
 124.0

 
± 3.06

aA
 114.5 ± 1.53 

CIDR 94.6 ± 3.06
cC

 116.6
  
± 3.06

abB
 116.6 ± 3.06 

abA
 125.3 ± 3.06 

aA
 113.32 ± 1.53 

Cholesterol 

(mg/dl) 

Control 61.8 ± 2.77 65.4 ± 2.77 56.8 ± 2.77 61.7 ± 2.77 61.4 ± 1.38 

MGA 62.1 ± 2.53
ab

 66.5 ± 2.53
 a
 54.8 ± 2.53

b
 59.3 ± 2.53

 ab
 60.7 ± 1.26 

CIDR 62.1 ± 2.53 59.5 ± 2.53 56.5 ± 2.53 57.4
 
± 2.53 58.8 ± 1.26 

High 

Density 

Lipoprotein 

(mg/dl) 

Control 21.8 ± 1.49 21.41 ± 1.49 24.2 ± 1.49 21.3 ± 1.49 22.2
 
± 0.74

 
 

MGA 20.9 ± 1.36 19.3 ± 1.36 20.5 ± 1.36 22.4 ± 1.36 20.8 ± 0.68
 
 

CIDR 20.15 ± 1.36 19.7 ± 1.36 21.76 ± 1.36 18.3 ± 1.36 20.0 ± 0.68
 
 

Aspartate 

aminotrans

ferase 

(IU/L) 

Control 21.2 ± 0.97 23.7 ± 0.97 20.7 ± 0.97 21.7 ± 0.97 21.8 ± 0.48 

MGA 21.3 ± 0.89 24.1 ± 0.89 22.2 ± 0.89 20.4 ± 0.89 22.0 ± 0.44 

CIDR 19.2 ± 0.89 22.1 ± 0.89 19.6 ± 0.89 21.7 ± 0.89 20.6 ± 0.44 

Alanine 

aminotrans

ferase  

(IU/L) 

Control 4.8 ± 0.54 4.6
 
± 0.54 5.3

 
± 0.54 4.4 ± 0.54 

B
 4.8

 
± 0.27

 B
 

MGA 5.1 ± 0.49 
c
 5.1 ± 0.49

 c
 5.3 ± 0.49

 bc
 6.8 ± 0.49 

abA
 5.5 ± 0.24 

 A
 

CIDR 4.6 ± 0.49 
c
 5.2

 
± 0.49 

c
 5.3 ± 0.49 

bc
 8.1 ± 0.49 

aA
 5.8

 
± 0.24 

 A
 

   a-d values within the same row with different letters differ (P< 0.05). 

   A,B values within the same column with different letters differ (P < 0.05). 

   MGA= Melengestrol acetate (0.5 mg/h/d). CIDR=Controlled internal drug release device containing (1.34 gm P4). 
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   Day 0 = CIDR in, MGA feeding begins; Day 5 = 5 days after CIDR removal or MGA withdrawal; Day 10 = CIDR removal or 

MGA withdrawal; Day 20= day of hCG injection. 
  

Overall means of serum albumin (Alb) 

concentrations (4.3 ± 0.06, 4.2 ± 0.06 and 4.2 ± 0.06 

g/dl) were not different among treatments groups 

(control, MGA, and CIDR, respectively). There were 

interactions (P < 0.05) between treatment and days. 

Serum albumin (Alb) concentrations were elevated (P 

< 0.05) in control and MGA groups at day 5 (4.9 ± 

0.13 and 4.5 ± 0.12 g/dl) compared to days 0, 10 and 

20.  More importantly, albumin concentrations were at 

their nadir levels at day 10 that corresponds with the 

end of progestin treatments. These data indicate that 

progestins might have the potential to negatively affect 

animals health for a limited period of time reflected in 

decreased serum albumin concentrations at day 10 and 

elevated ALT liver enzyme activity at day 20. Other 

researchers (Faye et al., 1995; Chaudhary et al., 2003 

and Momenah, 2014) reported increased serum 

immunoglobulin fraction as camels grow older and 

healthier and this, in part, may be due to many factors 

such as maturation of the lymphoid system or to 

parasitic infections. Plasma albumin concentrations 

were higher in adult healthy camels due to higher liver 

activities (Momenah, 2014).  

Overall means of serum urea (BUN) 

concentrations (17.8 ± 0.59, 17.7 ± 0.54 and 19.3 ± 

0.54 mg/dl) of control, MGA and CIDR groups were 

not different during synchronization period. There 

were interactions (P<0.05) between treatment and days. 

At day 10, serum urea concentrations (BUN) were 

elevated (P<0.01) in the CIDR group (24.1 ± 1.09 

mg/dl) compared to MGA (16.1 ± 1.09 mg/dl) and 

control (16.7 ± 1.09 mg/dl) groups. Similar trend was 

noted at day 20. Increased blood urea nitrogen in the 

CIDR group at days 10 and 20 could be due to local 

inflammation intravaginaly caused by the CIDR 

implants that increased white blood cells count at these 

respective days (data not shown). Similar findings were 

reported after inserting CIDRs for 10 days in she-

camels (Khalifa et al., 2011).  

Overall means of serum glucose (Glu) 

concentrations (112.2 ± 1.67, 114.5 ± 1.53 and 113.3 ± 

1.53 mg/dl) were not different among she-camels 

(control, MGA, and CIDR groups, respectively). There 

were interactions (P< 0.01) between treatment and 

days.  At days 0 and 5, the control group had more 

serum glucose (109.3 ± 3.35 and 126.7 ± 3.35 mg/dl) 

compared to treatment groups and this situation was 

reversed at days 10 and 20 where control group had 

less serum glucose concentrations (103.1 ± 3.35 and 

110.1 ± 3.35 mg/dl) compared to treatment groups 

(Table 3). These data are in agreement with those 

reported by Khalifa et al. (2011) and Shujait (2008). 

Serum glucose concentrations were lower than control 

during days 0 and 5 whereas at days 10 and 20 serum 

concentrations of glucose were higher in the progestin-

treated animals compared to controls. This increase in 

serum glucose at days 10 and 20 coincides with 

increased ovarian activity and readiness for ovulation 

and conception as a metabolic response of the animals 

to accommodate the ovarian activity induced by 

progestin treatments. Furthermore, it is vital for 

ovarian functions to have higher circulating 

concentration of glucose, whereas a negative nutrient 

balance can influence ovarian metabolism (Rabiee and 

Lean, 2000). 

Overall means of serum cholesterol (Cho) 

concentrations (61.4 ± 1.38, 60.7 ± 1.26 and 58.8 ± 

1.26 mg/dl) were not different among treatment groups 

(control, MGA, and CIDR, respectively). Serum 

cholesterol concentrations were less in the MGA group 

(54.8 ± 2.53 mg/dl) at day 10 than at days 0, 5 and 20. 

No differences were detected among days in 

cholesterol concentration in control and CIDR groups. 

Overall mean serum high density lipoprotein 

concentrations (HDL) were not different among 

treatment groups. In addition, there were no 

interactions between treatment and days.  

Overall means of serum aspartate aminotransferase 

(AST) concentrations (21.8 ± 0.48, 22.0 ± 0.44 and 

20.0 ± 0.44 IU/L) were not different among treatment 

groups (control, MGA, and CIDR respectively). There 

were no interactions between treatments and days. 

Overall mean serum alanine aminotransferase (ALT) 

concentrations were greater (P < 0.05) in the MGA 

group (5.5 ± 0.24 IU/L) and CIDR (5.8 ± 0.24 IU/L) 

than the control group (4.8 ± 0.27 IU/L). At day 20 

serum ALT concentration was higher (P < 0.01) in the 

MGA (6.8 ± 0.49 IU/L) and CIDR (8.1 ± 0.49 IU/L) 

groups than in the control group (4.4 ± 0.54 IU/L). The 

variations in the concentrations of serum enzymes AST 

and ALT in the dromedary camels may be attributed to 

many factors such as seasons of the year that plays a 

major role in transaminase activities, which is in 

agreement with the findings of Abdel-Samee and 

Marai (1997) and El-Harairy et al. (2010). They 

reported significant effects of different seasons on AST 

and ALT enzyme activities in dromedary she-camels 

that were noted during summer than in winter, autumn 

or spring. Furthermore, liver functions may be partially 

affected by heat stress during the non-breeding season 

or estrus period (Abdel-Samee and Marai, 1997). 

Similar findings have been reported in male 

dromedaries (Ahmadi, 2001). Also AST and ALT 

enzyme activities were affected by differences in feed 

intake (Westerbacka et al., 2005) and liver enzymes are 

known to be lower in blood when the nutrient intake is 

high (Oni et al., 2006). The increased serum 

transaminases might indicate impairment in some 

muscle and liver cells due to rapid gluconeogenesis 

associated with pregnancy. Both enzymes were found 

to be involved in gluconeogenesis (Krebs, 1966).  

 

Serum mineral concentrations 
 

Least square means ± SE for changes in she-

camels’ serum mineral concentrations are presented in 

Table (4). Overall means of serum calcium (Ca) 

concentrations (10.2 ± 0.96, 11.2 ± 0.87 and 12.1 ± 

0.87 mg/dl) were not different among treatment groups 
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(control, MGA, and CIDR, respectively). There was no 

effect of time (days, 0, 5, 10 and 20) on serum calcium 

concentrations. Also, no interactions between days and 

treatments were detected. 

Overall means of serum sodium (Na) 

concentrations (116.3 ± 6.58, 120 ± 6.01 and 117.4 ± 

6.01 mEq/l) were not different among treatment groups 

(control, MGA, and CIDR, respectively). There was no 

effect of time (days, 0, 5, 10 and 20) on serum sodium 

concentrations. No interactions between days and 

treatments were detected. This finding is in agreement 

with previous reports on dromedary camels (Rezakhani 

et al., 1997; Khalid and AL-Busadah, 2007) as they 

reported that serum calcium and sodium concentrations 

were not affected significantly in dromedary camel by 

synchronization treatment, breed or sex of camels. 

 

 

Table 4. Changes in serum calcium (Ca), phosphorus (P), sodium (Na) and potassium (K) during 

synchronization of ovulation period in dromedary she-camels in the North western Coast of Egypt 

Parameters Treatments 
Days 

Overall 
0 5 10 20 

Ca (mg/dl) 

Control 10 ± 1.92 10.1 ± 1.92 11.1 ± 1.92 9.8 ± 1.92 10.2 ± 0.96 

MGA 10.5 ± 1.75 12.5 ± 1.75 10.7 ± 1.75 11.1 ± 1.75 11.2 ± 0.87 

CIDR 14.6 ± 1.75 12.1 ± 1.75 10.7 ± 1.75 11.1 ± 1.75 12.1 ± 0.87 

P (mg/dl) 

Control 3.4 ± 0.26 3.4 ± 0.26 3.8
 
± 0.26 3.7 ± 3.35 3.6 ± 0.13 

MGA 3.3
 
± 0.26

 b
 3.3 ± 0.24

 b
 3.5

 
± 0.24

 b
 4.7 ± 3.06

 a
 3.7 ± 0.12 

CIDR 2.8 ± 0.24
 c
 3.5

 
± 0.24

 bc
 4.1

 
± 0.24

 ab
 4.6

  
± 0.24

 a
 3.8 ± 0.12 

Na 

(mEq/L) 
Control 132.6 ± 13.16 111.3

 
 ± 13.16 101.1 ± 13.16 120.2 ± 13.16 116.3 ± 6.58 

Na 

(mEq/L) 

K (mEq/L) 

MGA 116.9 ± 12.02 129.3 ± 12.02 110.1 ±12.02 123.7 ± 12.02 120.0 ± 6.01 

CIDR 114.6 ± 12.02 115.8 ± 12.02 118.3
 
± 12.02 121.0 ± 12.02 117.4 ± 6.01 

Control 3.2
 
± 0.32 3.6

 
± 0.32 3.6

 
± 0.32 3.4 ± 0.32 3.4

 
± 0.16

 B
 

K (mEq/L) 
MGA 2.9 ± 0.29

 c
 3.1 ± 0.29

 c
 3.6 ± 0.29

 bc
 4.2

 
± 0.29

 ab
 3.5 ± 0.14

 B
 

CIDR 3.4
 
± 0.29

 cd
 3.7

 
± 0.29

 cd
 4.6

 
± 0.29

 ab
 5.3 ± 0.29

 a
 4.2

 
± 0.14

 A
 

a-d values within the same row with different letters differ (p < 0.05).  

 A,B values within the same column with different letters differ (p < 0.05).  

 MGA= Melengestrol acetate (0.5 mg/h/d).  

 CIDR=Controlled internal drug release device containing (1.34 gm P4).  

 Day 0 = CIDR in, MGA feeding begin; 

 Day 5= 5 days after CIDR removal or MGA withdrawal; 

 Day 10 = CIDR removal or MGA withdrawal;  

 Day 20= day of hCG injection. 

 

Overall means of serum phosphorus (P) 

concentrations (3.6 ± 0.13, 3.7 ± 0.12 and 3.8 ± 0.12 

mg/dl) were not different among treatment groups 

(control, MGA, and CIDR, respectively). There was no 

effect of time (days, 0, 5, 10 and 20) on serum 

phosphorus concentrations but there were interactions 

(P < 0.05) between days and treatments where there 

was a tendency to increase P concentration with days 

particularly in the treated groups. Animals in the MGA 

and CIDR groups had the highest serum P 

concentrations (4.7 ± 0.36 and 4.6 ± 0.24 mg/dl) at day 

20 compared to days 0, 5 and 10. Increased phosphorus 

might be attributed to the transformation of ATP to 

ADP during augmentation of bioactivity of various 

physiological processes in the body such as follicular 

development (Eissa, 1996). Results of the present study 

agree with the findings that levels of serum phosphorus 

(Table 4), estradiol (Figure 1) and glucose (Table 3) 

increased in CIDR and MGA groups at day 20. Omer 

et al. (2000) and Abu Damir (1998) reported that 

serum phosphorus (P) level is affected by age, breeding 

season and grassing (availability of plants rich in 

minerals) or feeding.  

Overall means of serum potassium (K) 

concentrations were different (P < 0.01) among 

treatment groups where CIDR group had more (4.2 ± 

0.14 mEq/l) potassium than the control and MGA (3.4 

± 0.16 and 3.5 ± 0.14 mEq/l) groups. There was a time 

(days, 0, 5, 10 and 20) effect (P < 0.05) but no 

interaction was detected between days and treatments 

on serum (Na) concentrations. The highest serum K 

concentrations were recorded in the CIDR group at 

days 10 (4.6 ± 0.29) and 20 (5.3 ± 0.29 mEq/l). This 

increase in serum (k) may be attributed to the increase 

of progesterone which increase the ability to retain 

potassium (Elabida et al., 2011). 

 
Serum Estradiol 17-β (E2) and progesterone (P4) 

concentrations 
 

Changes in serum estradiol 17-β and progesterone 

concentrations in she-camels are presented in Figure 1. 

The differences in overall means serum estradiol 17-β 

concentration (52.6 ± 7.31, 46.1 ± 6.92 and 51.3 ± 7.02 

pg/ml) between treatment groups were not significant. 

There was no effect or interaction between treatments 

and days (0, 5, 10 and 20) on serum concentrations of 

estradiol 17-β. Despite the fact that there was no time 

and treatment interactions, MGA and CIDR groups that 

received the progestin treatments had slightly lower E2 

concentrations at days 5 and 10 compared to controls 

(Figure 5), and this trend was reversed at day 20 after 

http://www.ncbi.nlm.nih.gov/pubmed?term=Elabida%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21326170
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MGA feeding withdrawal and CIDR removal with the 

highest E2 levels recorded in CIDR treated animals 

(89.6 ± 14.62 pg/ml). The numerical changes in serum 

estradiol 17β concentration observed in the present 

study are clearly attributed to the changes in ovarian 

kinetics in control group compared with MGA and 

CIDR groups during the synchronization period. 

Progestin treatments inhibited the ovarian growth of 

newer follicles and thereby slightly decreased estradiol 

concentration during the 10 days of progestin treatment 

period. Serum estradiol increased at day 20 after 

removal of CIDR and withdrawal of MGA feeding. 

 

 
Figure 1. Concentrations of serum progesterone (ng/ml) and estradiol-17β (pg/ml) at days 0, 5, 10 and 20 of 

induction of ovulation protocols in she-camels  
 

MGA = Melengestrol acetate (0.5 mg/h/d).  

CIDR = Controlled internal drug release device containing (1.34 gm P4).  

Day 0 = CIDR in, MGA feeding begin; Day 10 = CIDR removal or MGA withdrawal;  

Day 15 = 5 days after CIDR removal or MGA withdrawal; Day 20 = day of hCG injection 
 

Overall means of serum progesterone 

concentrations of CIDR group (2.93 ± 0.28 ng/ml) was 

significantly greater (P < 0.01) than that of control and 

MGA groups (0.53 ± 0.33, 0.92 ± 0.29 ng/ml). There 

were interactions (P < 0.05) between treatment and 

days. Serum P4 concentrations in the control and 

MGA-fed animals were not affected with progression 

of time during the experimental period (Figure 1). 

However, CIDR group had elevated serum 

progesterone (6.42±0.62ng/ml) at day 5 (mid of 

treatment time) that was declined to (3.58 ± 0.55 

ng/ml) yet remained elevated by the CIDR removal 

time at day 10 and continued to decrease to (0.73 ± 

0.55 ng/ml) concentration comparable to control (0.31 

± 0.70 ng/ml) and MGA (0.93 ± 0.55 ng/ml) groups at 

day 20. Homeida and Al-Mubarak (2009) and Khalifa 

et al. (2011) noted that administration of progesterone 

as intravaginal device in camels produced significantly 

higher concentration of progesterone in peripheral 

circulation as a result of effective absorption from 

vagina of the camel depending on the dose. Synthetic 

progestin (MGA) did not increase the natural 

progesterone in the peripheral circulation, however, it 

mimics its function. Removal of devices or implant or 

stoppage of injections of progesterone resulted in rapid 

decline of the hormone in a way expected to follow a 

biexponentail curve with a half-life of 26 min (Al-

Busadah and Homeida, 2004). Comparable studies 

have been performed in cows (Narasimha and 

Suraprakasam, 1992) and ewes (Scudamore et al., 

1992) using intravaginal devices of progesterone. The 

type of device or dosage of steroid which might 

produce response such as follicular growth accelerate 

ovum development (Thompson et al., 1990 and 

Scudamore et al., 1992).  

 

CONCLUSION 
 

It could be concluded that induction of ovulation 

in dromedary she-camels with either natural (CIDR) or 

synthetic progestin (MGA) source exerted no 

deleterious effects on animal health and produced 

comparable results and could be used with no 

limitations in further synchronization treatments.  
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ببظت فً لإبم وحٍدة انسُبو خلال يرحهت حفس االإَبث لإتأثٍر يصدر انبروجستٍٍ عهى بعط يكوَبث اندو انبٍوكًٍبئٍت 

 انسبحم انشًبنً انغربً نًصر
 

عبد انحًٍد براهٍىإبراهٍى سًٍر إ
3

، عوض عبد انغًُ زغهول
3

،خبند احًد انبحراوي
3

،سًٍر زكً انسرقوًَ
2،1 

 

قسى الإَتبج انحٍواًَ  -1، انسعودٌت ،جدة ،جبيعت انًهك عبد انعسٌس ،انبٍئت وزراعت انًُبطق انجبفتكهٍت الأرصبد و ،فتانًُبطق انجب قسى زراعت -2
 يصر ،يركس بحوث انصحراء ،َتبج انحٍواًَلإشعبت ا ،قسى فسٍونوجٍب انحٍواٌ واندواجٍ -3، يصر ،جبيعت الإسكُدرٌت ،كهٍت انسراعت ،وانسًكً

 
( عتعييممم (MGA نً ًاعمم   ننيَ مم    ،ضممية    ن عنممجلأ نً ًاعمم    يدسمميع   قمم  عتعممو عشمما ي ي  نممج اعامم  ي ًاعممي عشممن َي سممدام و اًيَ مم إتممى 

نعٌ  عتعييممم ةينونعجسممد CIDR) نً ًاعمم   ننيننمم    نًممما عشممنا   مميو  جن و/  س/ مماو( 5.0ةيضيف  خع   نًُ  سدنعل  نممج  نعه  مم   نًنبممدا ةً ممم    

 (PMSG 3000 IU) ع PGF2αينونعسممديجعَم ٍ ة  نًعييهمم  نً ًاعممي   فج صا ا تنب وي  يهوه مم  نًممما عشممنا   مميو . تممى   ممٍ ( gm 1.38 )ةدنب د 

. تممى (AM / PM)ع جن ء عًه مم   نده مم ص  اصمم ُيعج توعممي ن يعممما  )  (hCG 5000 IUعفج  ن او  نعشن ٍ تى   ٍ  .فج  ن او  نعيشن ةعم  ت ن   نًعييه 

ع نهنياَممي   ندُيسممه     نًعمَ مم  عتنب ممد ةعممض  نعُيصممن فممج  نسمم نو  نو ابً يي مم  ةعض  نًكاَممي  ( عتى ت م ن05-05 -0 -5ج  ا يو  جًع ع ُي   نمو ف

ج ع انو مماي ٍ كممع يممٍ تنب ممد  نوممنعت ٍ  نكهممن  نًداسمما  نعمميو خدعفممي  يعُا مم  فممجإ ظهممن   نُدممييم عمممو عجمماو عقممم (.  اسممدن و ال -   نونعجسممد نعٌ

عبممكنم يسممداك  نكينسمم او ع ن ا  ممي فممج  نمممو ( AST عين مم   نكنيفمم  ع اَممد ى  نُيقممم نً ًاعمم   ايمم ٍ   نمهُ مم  ع نونعت ُممي  ع ن هابممات سممدنعلع نكان 

 05ع  05 ن مماو  فج ( P < 0.05يعُا ي   (BUN نًعييه  ي ي َ  ةينكُدنعل. ة ًُي   تفع تنب د  ن ا  ي فج  نمو   فج  نً ًاعي  ع نفاسفا  ع نصاو او

 فممج  نً ًاعممي  05ع 05ابممات فممج  ن مماو فممج تنب ممد  ن ه (P < 0.01       بممكنم بمميٌ هُممية ت مميوا يعُا مم ع نكُدممنعل. (  MGA ي ي َمم  ةً ًاعمم  

ع يممٍ بمم( فممج P < 0.05( يعُا ممي  ALTُ مم ٍ  ن تفمميا  نًداسمما  نكهممج نعَممد ى  نُيقممم نً ًاعمم   اإبممكنم  ظهممن   نُدممييم  نًعييه  ي ي َمم  ةممينكُدنعل . 

 > P( ي ي َ  ةينكُدنعل. بكنم   تفع تنب د  نًداسا  نكهممج نهواتيسمم او يعُا ممي  P < 0.01  05بكنم فج  ن او ع  نًعييه  ي ي َ  ةينكُدنعل  نً ًاعي 

 نًعييهمم   يممٍ  نً ًاعممي  بمممفممج  05  فممج  ن مماو بممكنم   تفممع تنب ممد  نفاسممفا ،( ع نكُدممنعل MGAةً ًاعمم    ( ي ي َ CIDR( فج ي ًاع   0.01

( فممج P < 0.01ي ي َ  ةينكُدنعل.  يي ةينُسو  نههنياَي   ندُيسه   ف ممم  ظهممن   نُدممييم   تفمميا  نًداسمما  نكهممج ندنب ممد هنيمماٌ  نونعجسممد نعٌ يعُا ممي  

ع  0فممج  ن مماو ع َافممض يسممداك هنيمماٌ  اسممدن و ال  .يٍ  نًعييه  05ع 0( ع نكُدنعل عبكنم فج  ن او MGA( ي ي َ  ةً ًاع   CIDRي ًاع   

   .  05فج  ن او  ي ي َ  ةينكُدنعل  نًعييه  ت يوا غ ن يعُا   فج  نً ًاعي   تو و  ة ًُي  05

ع فممد  اةيضمم  يممٍ خممعل  فممج تيسمم ٍ  او ء  ندُيسممهج  نًاه مم  ( – سممدام و  نًصمميو   نونعجسممد ُ    نًادهفمم    ن و ع مم   عتشمم ن  نُدممييم  نممج  يكيَ مم 

 . يُ    ث  َهي ا تؤان عهج يكاَي   نمو  نًادهف  ع نصي   نعيي  نهي ا ٌآ نًعدًما عهج  نونعجسد نعٌ ة ن    ت و       نهنياَ    نونعتاباا 
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