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Abstract 
Serum progesterone profiles during estrus phase, gestation period and parturition in twenty 

female Shami goats (Capra hircus) aged 2-3 years were monitored. Estrus was synchronized 

by intra-vaginal sponges (containing 60 mg of medroxy progesterone acetate (MPA)) kept for 

14 days followed by intramuscular injection of 300 IU of pregnant mare serum gonadotropin 

(PMSG) immediately after sponges withdrawal. Does were monitored for signs of estrus by 

means of an apronized detector buck. Those which came into estrus were hand-mated to 

known fertility bucks. Following the service, blood sampling was carried out at day 0 (at 

estrus phase) then weekly till parturition. Serum was isolated and utilized for progesterone 

assay. Progesterone was assayed by radioimmunoassay (RIA) methods. Observation 

regarding the length of gestation and litter size were recorded. Results were indicated that the 

monthly gestation, means of progesterone concentration were (4.8±0.70, 5.85±0.88, 

8.95±0.72, 9.15±0.33 & 4.37±0.23) ng/ml in 1
st
, 2

nd
, 3

rd
, 4

th
 and 5

th
 months of pregnancy 

respectively. Monthly progesterone concentration in does bearing single fetus for the above 

mentioned months of pregnancy were (4.1±0.33, 5.0±0.21, 7.1±0.49, 7.5±0.69, and 

2.05±0.31) ng/ml respectively, while in those bearing twin were (5.8±0.36, 6.2±0.42, 

10.0±0.21, 9.9±0.28, and 6.5±0.62) ng/ml respectively. In conclusion, the progesterone assay 

proved to be a reliable method for detection of estrus and early pregnancy and predicting litter 

size and parturition date. 
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استخذام تحليل مستوى البروجستيرون في مصل الذم لمراقبت الشبق والحمل 

 والولادة في الماعز الشامي
 

 صهُهت اوَُش حضٍُ

 كهُت انطب انبُطرٌ / جايعت بغذاد

 

 الخلاصت
يٍ اَاد  20انشبق وانحًم وانىلادة فٍ اث صىرة هىريىٌ انبروجضخُروٌ فٍ يصم انذو خلال فخر ري يراقبتج

 60صُىاث. اجرَج يزايُت انشبق باصخخذاو الاصفُجاث انًهبهُت انحاوَت عهً  3-2انًاعز انشايٍ حراوحج اعًارها بٍُ 

هريىٌ يحرض انقُذ نهفرس انحايم  ٍوحذة دونُت ي 300 وَىو ،  14يهغى يٍ يردوكضٍ بروجضخُروٌ اصخُج نًذة 

(PMSG.حقُج بانعضم يباشرة بعذ صحب الاصفُجاث انًهبهُت ) باصخخذاو ركر انًاعز انكشاف.  رصذث علاياث انشبق

جًعج عُُاث انذو بعذ انخضفُذ )انُىو صفر )فٍ طىر  و الاَاد انخٍ اظهرث علاياث انشبق جري حضفُذها يٍ ركىر انًاعز

انخحهُم انًُاعٍ  ا نحٍُ انىلادة. عزل يصم انذو وجري انخحرٌ عٍ هىريىٌ انبروجضخُروٌ بطرَقتانشبق(( رى اصبىعُ

 حركُز هريىٌطىل فخرة انىلادة وحجى انىنُذ. اشارة انُخائج انً اٌ يعذل كًا صجم أَضا ،  (RIA) انشعاعٍ

( َاَى غى/يم فٍ 0.23±4.37،  0.33±9.15،  0.72±8.95،  0.88±5.85،  0.70±4.8انبروجضخُروٌ انشهرٌ كاٌ )

حركُز انهريىٌ لأشهر انحًم انخًضت فٍ انشهر الاول وانزاٍَ وانزانذ وانرابع وانخايش يٍ انحًم عهً انخىانٍ. وكاٌ 

( َاَى غى/يم عهً 0.31±2.05،  0.69±7.5،  0.49±7.1،  0.21±5.0،  0.33±4.1) الاَاد انحىايم بجٍُُ واحذ

( 0.62±6.5،  0.28±9.9،  0.21±10.0،  0.42±6.2،  0.36±5.8الاَاد انحىايم بخىائى )انخىانٍ ، بًُُا كاَج فٍ 

فٍ انكشف عٍ  اَها طرَقت َعىل عهُهاححهُم هريىٌ انبروجضخُروٌ اربج طرَقت َاَى غى/يم عهً انخىانٍ. َضخُخج اٌ 

 ، وانكشف عٍ حجى انىنُذ ويىعذ انىلادة.وانحًم انًبكر ، انشبق

      يت: البروجستيرون ، الشبق ، الكشف عه الحمل ، الولادة ، الماعز.الكلماث المفتاح
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Introduction 
Detection of early pregnancy is necessary 

for efficient goat production. An accurate 

method for pregnancy diagnosis and predict 

single and multiple births may increase 

management level and culling non pregnant 

does at an early time of the breeding season 

(1). Pregnancy diagnosis in woman can be 

made as early as 21 days after conception by 

detection plasma gonadotropin (2). (3) 

detected the presence of pregnant mare 

serum gonadotropin in the blood at 37 days 

of pregnancy and developed an early 

pregnancy test for mares. A reliable method 

to detect pregnancy factor was established on 

measuring progesterone level at fixed times 

during pregnancy in which peripheral blood 

progesterone level remains elevated at the 

expected return to estrus between 15-21 days 

after mating (4). It had been found that does 

in estrus had very low progesterone level and 

this level increased on day 6 of the cycle and 

reached the peak value on day 12 then 

decreased sharply at day 15 of the cycle in 

non-pregnant does while remained elevated 

in pregnant does (5). (6) used fecal 

progesterone determination for accurate 

pregnancy diagnosis at 19-21 days after 

mating. Serum progesterone level has been 

used to detect pregnancy in goats at 21-24 

days post breeding (7). Progesterone 

concentration in the blood was decrease 

sharply during regression of the corpus 

luteam (CL) in the non-pregnant doe and 

return to higher levels within four days 

following estrus (8). The pregnant doe has 

high progesterone concentration during the 

same time period since the CL does not 

regress (9). Progesterone testing in goats is 

recommended on day 21-24 post breeding. 

Reproduction is a major factors contributing 

to the efficiency of meat and milk 

production. Many genetic, environmental and 

physiological factors affect the reproductive 

efficiency of the female goats. Assessment of 

progesterone level during different 

physiological stages in animals is considered 

one of the most important parameter to 

determine their fertility status (10). In view 

of this and since little information is 

available regarding progesterone profile 

during different physiological status such as 

pregnancy and estrus in shami goats, the 

present study was conducted. 

 

Materials and methods 
Twenty Shami does of almost similar age 

(2-3) years weighing (20-30) kg were 

selected and maintained at Agurguf goat 

station. The does were housed in large status 

in groups of five does each. They were 

flushed and received green feed of alfa alfa. 

Each doe was examined thoroughly for 

apparent reproductive problems and 

pregnancy. All does received two injections 

of prostaglandin F2 alpha analogue (7.0 mg 

Luprostiole) at 10 days interval to 

terminate pregnancy. Does were checked for 

signs of estrus by a teaser apronized buck for 

three times daily and inspected for any 

vaginal discharge. Estrus was synchronized 

by using intra-vaginal sponges impregnated 

in 60 mg of medroxy progesterone acetate 

(MPA) kept for 14 days and received an 

intramuscular injection of 300 IU of pregnant 

mare serum gonadotropin (PMSG) 

immediately after removal of sponges. Does 

that showed estrus signs with cloudy vaginal 

discharge were selected for mating with two 

bucks of known fertility. Blood samples 

obtained from the jugular vein of the does at 

day 0 (during estrus) before mating, then 

weekly till parturition. Serum was isolated 

and frozen at (-20c) then assayed for 

progesterone by radioimmunoassay (RIA). 

All does remained under observation for 

return to estrus and pregnancy until 

parturition. 

  

Results 
Treatment with prostaglandin F2 α 

revealed that none of the treated animals 

were pregnant. Since no signs of abortion or 

parturition were observed. Estrus was 

observed in all the twenty does within four 

days after synchronization. None of the does 

returned to estrus after mating. Progesterone 

levels were low during estrus with significant 

rise after conception. Higher progesterone 

values (4.37-9.15) ng/ml were maintained 

through the gestation period and declined 

rapidly during 14 days prepartum reaching 
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(0.5-1) ng/ml on the day of parturition 

(Fig.1).The mean maximum progesterone 

level during gestation was (9.15) (Table 1). 

Pregnancy was confirmed by kidding at the 

end of the experiment when half of the group 

(10 goats) had single birth and the other half 

(10 does) had twins births. According to 

progesterone level as shown in (Table 2) 

reflected significant differences between 

single and twin pregnancies for the period 

assayed. Regarding gestation length the 

result of this study revealed that mean 

gestation length in Shami goat was 

145.5±2.80 days. 

 

 
Fig. (1): Progesterone levels (ng/ml) during pregnancy (in weeks) of Shami goats. 

 

Table (1): Progesterone levels (ng/ml) during pregnancy months of Shami goats. 
 

Months 1
st
 month 2

nd
 month 3

rd
 month 4

th
 month 5

th
 month 

Means ± S.E. 
4.8±0.70 

a 

5.85±0.88 

a 

8.95±0.72 

b 

9.15±0.33 

b 

4.37±0.23 

d 

Small letters represent presence of significant differences at level of P<0.01. 

 

Table (2): Progesterone levels (ng/ml) with single and twin's pregnancy months of Shami 

goats (Numbers are represent mean ± SE). 
Months 

Type 

of birth 

1
st
 month 2

nd
 month 3

rd
 month 4

th
 month 5

th
 month 

Single 
4.1±0.33 

b 

5.00±0.21 

b 

7.10±0.49 

c 

7.50±0.69 

c 

2.05±0.31 

a 

Twin 
5.80±0.36 

a 

6.30±0.42 

a 

10.0±0.21 

b 

9.90±0.28 

b 

6.50±0.62 

a 

Small letters represent presence of significant differences at level of P<0.01. 

 

Discussion 
Iraqi goats are seasonally poly estrous and 

thus it can breed around the year (11 and 12). 

The necessity of measuring reproductive 

hormones in goats at different time of the 

year to determine seasonal and pregnancy 

effects (13). This information is required in 

order to increase reproductive efficiencies 

(14). The metabolic and functional changes 

between conceptions to termination of 

pregnancy are brought about by the 

interaction of various hormones mainly the 

progesterone hormone, the corpus luteum is 

the only source of progesterone for the 

maintenance of pregnancy in goats (1). So 

that the corpora lutea (CL) are essential for 

maintaining pregnancy throughout gestation 

(8 and 9). Maintenance of corpus luteum 

function depends on the maternal pituitary, 

and placental lutotrophin (13). A luteotrophic 

rate has been suggested for placental 

lactogen, which increase late in gestation 

(15). Maternal serum progesterone 

concentrations are positively correlated with 

the number of Corpora lutea (1). Goats 

potentially are highly prolific due to high 

numbers of ovulations and multiple births 
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(8). Therefore a significant positive 

correlation was observed between 

progesterone concentration and the number 

of kids born (7). The pattern of progesterone 

levels during pregnancy is changeable; it is 

low from matting and increases noticeably by 

the 3
rd

 week and remains high until the 19
th

 

week (9). This is in accordance with the 

results of our recent study. The progesterone 

concentration was significantly (p<0.01) 

greater in twin bearing goats than single 

bearing goats, which is in agreement with 

(16). This difference was probably due to the 

number of corpora lutea present as it is the 

source of progesterone in goats (8). (16) 

reported almost twice higher maternal serum 

progesterone concentration during last two 

months of gestation period for twins was 

almost twice as compared to single bearing 

goats. While (17) did not find any significant 

effect of number of fetuses on maternal 

progesterone concentration in goats.(18) 

reported the progesterone levels rise from 

5ng/ml to 33ng/ml during 3
rd

 months of 

pregnancy in doe. Also, progesterone was 

found to rise to 17ng/ml by second months 

and maximal level was 21ng/ml at last month 

of pregnancy (19). (13) referred higher level 

of progesterone during goat pregnancy than 

that which reported in our work. It is useful 

means for early diagnosis of date of does 

birth that have become near parturition 

depending upon the decreasing of 

progesterone hormone. In conclusion, the 

results of this experiment indicated that 

measurement of blood progesterone levels in 

does can be used for determination of estrus 

and pregnancy and also it can be used to 

discriminate between single and twin 

pregnancies and also predict date of 

parturition. 
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