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Abstract 
This study was designed to study the progesterone level in normal and induced 

estrus dogs and the accuracy of ultrasound examination in these animals. Twenty female 

dogs aged 2-5 and weighted 20-25 kg with five mature male dogs aged 2-5 and 

weighted 18-22 kg were used during 2015. The females were separated into two groups 

(normal and treated). The treated group was injected IM/ with PMSG 20 IU/Kg/dog for 

6 days followed by single IM/ injection of hCG 500 IU/dog  on day 7. Serum samples 

were obtained for progesterone assay once weekly. The examination by using 

ultrasound was done to all females once weekly also. The result of duration of response 

to estrus after treatment was 19.3±1.45 days, with no significant differences between 

two groups in estrus cycle length. There were a significant decrease (P<0.01) in estrus 

and conception percentage in treated dogs, while the pregnancy length and puppies 

number show no significant differences. Progesterone assay had no significant 

differences between the two groups before or during estrus cycle, pregnancy months 

and post partum. The embryonic vesicle could be detected by using ultrasound in 

20±0.75 days and fetus at 38±0.98 days, and there were no significant differences 

between the numbers which detected during pregnancy and after birth, with accuracy 

reach 100%. From the results we conclude that the using of progesterone and ultrasound 

examination can be used with highly accuracy to detect pregnancy in female dogs, and 

induction of estrus can be done in female dogs in Iraq with lower estrus and pregnancy 

percentage than normal group. 
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لكلاب المستحدثة في ادراسة مقارنة لمبروجستيرون والموجات فوق الصوتية لمشبق والحمل 
 والطبيعية الشبق

 عبد الهادي نواف سيف الدينو  نجلاء سامي إبراهيم
 جامعة بغداد /كمية الطب البيطري -فرع الجراحة والتوليد

 الخلاصة
ة طل ع ممممه ة  امممنللبمهة قممملصه ل ممممه لممم هصممم  ذه مممراهة لدةاممممه لدةاممممه امممن فهة لد بامممن د نه ممم هة  ممم  ه

لا غممهلع مده غمه عهخ امهر  دهه25-22 ل زنهه5-2ة   باذه  صهة ص ن مه هراهة ل  ةناذ.هعقد نه للمهلع ده
ع مه ة  عا بمم..هنممهعم  ه.هةلإناثه ا ذهإ ىه ب  عن نه)ة طل 2285انخل ذهخ لهة غمهه22-81 ل زنهه2-5

فدسهة لا لهلبدعمهعقد نه لمل هل   ممه  مله غممه  مله للممهعلمل اسه  مل هامنمهة  عا بمهلهد  نه صلهة همة  ب  ع
  هة   مهة االع.هههد  نهة  ق   هة غرةئ هة لقدية  نه لل هل   مه  له للمهه522أ امه  نهبمهعقلذهلبدعمه فدل ه

 صهة صم ن مهنمهب عهة  صمله لفلم هة هد م ن ه مد هأامل ع اسه منه ملهةلإنماث.ه  مر اهنممه لم هةلإنماثهلا   بماذه م
ه5..8±1..8 لقملصه م هة  ب  عممهة  عا بممه انممذههةلاامنبالم مد هأامل ع اس.هأرهمدذهننمائدهة لدةاممهة لا  ممهأنه نمد ه

.ه مم هP<0.01نخفممامه عنمم يه)ةة قمملصهلمم نه مم هة  ب مم عن ن.ه بمملهه بمم له ممدصه عنمم يه مم هطمم لهل د هم مم موه عممل
 مممههممدهطمم له نممد هة ل ممله عممللهةقبنمممهأيه د مماسه عن  مماس.هنامملمهة قمملصه ة ل ممله مم هة  ب  عمممهة  عا بممموهل ن مماه مممه ر

ل د ه  لره ب له دصه عن يه  ه امن فه د م نهة لد ب امن د نهلم نهة  ب م عن نهخم لهة فنمدةذه لملهة قملصه ةبنما ه
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ه1..2±11 مم ه مم مه ة بنمم نهه5..2±22ة ل صمملمهة بن ن مممه مم هة  مم مههقمم  لذهة قمملصوهأقممهدهة ل ممله لعمملهة مم لال .
%.ه نه822وه عهنالمهل مه صلذهإ ىه لره د اسه عن  اسه اهل نهعللهةقبنمهأبنا هة ل له  اهلعلهة  لال   موه  مه 

انخلةمهنلل لهة لد بان د نه  ل هة   بماذه م صهة صم ن مهأبنما هة ل مله لل ممهةة ننائدهأ  نناهأنهناننندهلأنههه را
ة  م  ه م هة عمدةصه معهناملمهقملصه ل ملهأ طم ههعا  مه  هإناثهة    وه  نهة    نهأنهنانللثهة قلصه م هإنماث

ه نهة  ب  عمهة طل ع م.
 الكممات المفتاحية: الكلاب، احداث الشبق، البروجستيرون، الموجات فوق الصوتية.

Introduction 
Inter estrous interval was the time from the onset of proestrus to the subsequent 

onset of proestrus and includes proestrus, estrus, diestrus and anestrus (1). These phases 

considered, respectively, follicular phase which characterized by rising in estrogen, and 

then the luteal phase which depict by rise in progesterone and decline in estrogen, the 

remains of the luteal phase, and the interval between loss of luteal function and onset of 

next cycle (2). A number of methods had been used to induce estrus in dogs, but most of 

them were not appropriate for application (3, 4). The administration of one or more 

exogenous gonadotrophic hormone to stimulate an ovarian response that results in 

proestrus followed by fertile estrus was use followed by ovulation either spontaneously 

or induced by additional hormones (hCG or GnRH) administration (5). Many protocols 

depend on using of hormone preparations was mentioned (6). In Iraq the using of eCG 

followed by hCG to induce ovulation was studied by (7). Endocrine differences have 

been reported in pregnant dogs in comparison to non pregnant female (8). The 

pregnancy-related increases in progesterone and estradiol secretion between days 25 and 

40 were not completely reflected in serum concentrations due to increased steroid 

metabolism (9). Progesterone hormone play primary roles in female to stimulate of 

endometrial secretion, inhibition gonadotropin releasing hormone (GnRH) release, 

inhibition of reproductive behavior synergistically with dropping estrogen and the 

maintenance of pregnancy (10). Pregnancy diagnosis methods which used include 

abdominal palpation, radiography and ultrasound (11, 12, 13, 14). By using ultrasound 

the uterus contents (normal or abnormal) could be identified, black appearance of the 

fluid-filled structures on the screen of ultrasound, as well as embryonic vesicles could 

be display 15 to 20 days after ovulation (11, 15). The size increasing of embryonic 

vesicles until 32 to 34 days after ovulation, when they were no longer determined as 

individual swellings (16). This study represent the first one of its kinds to follow up 

estrus cycle and pregnancy in induced estrus dogs in Iraq by using progesterone and 

ultrasound examination. 

Materials and Methods 
Our study was conducted during 2015. Twenty female dogs of local breeds aged 2-5 years 

and weighted 20-25 kg with five fertile males aged 2-5 years and weighted 18-22 kg were used 

for estrus detection and natural insemination. The female dogs randomly were divided into two 

groups (normal and treated). The treated group was injected IM with PMSG 

(Folligon/Intervet/UK) 20 IU/Kg/dog for 6 days followed by single IM injection of hCG 

(Chorulon/Intervet/UK) 500 IU/dog on day 7). Blood collection (10 ml) was done from jugular 

vein from the groups of the experiment. Separate serum were obtained in centrifuge (3000 rpm 

at 30 minutes) and incubated in epindroff tube for hormonal assay at -20C°. Progesterone assay 

in serum samples were done by Radio Immune Assay by using Antibodies online com (USA) 

kit. Examination of female by using ultrasound was done once weekly according to the method 

which described by (12). T test, ANOVA and LSD test was used for statistical analysis for 

mean groups. This was done according to (17). 
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Results 
The comparison between the results of normal (that cyclic normally) and treated 

groups were (9.4±0.34, 8.5±0.45 days) and (9.5±0.50, 8.3±0.49 days) in proestrus and 

estrus phase respectively, and showed no differences between the two groups. Whereas 

duration of the response for observation proestrus bleeding and onset to proestrus of 

treated group was 19.3±1.45 days (Table 1). 

Table (1) Length of proestrus, estrus, and duration of response (days) in the 

normal and induced estrus dogs 
Parameters Duration of response Proestrus Estrus 

Normal estrus - 
9.4±0.34 

a 

8.5±0.45 

a 

Induced estrus 19.3±1.45 
9.5±0.50 

a 

8.3±0.49 

a 

-The number represents mean ±SE. 

-The similar small letters represent no significant differences at the same raw and column. 

The comparison of showing estrus between normal group and treated group 

exhibits a significant (P<0.01) differences at rate 100% for normal group and 60% for 

treated group, whereas conception rate showed a significant (P<0.01) differences at rate 

100% for normal group and 40% for treated group. And there are no differences in 

gestational period and numbers of puppies between the two groups. When comparison 

of the normal cyclic and treated groups the results were 62.7±0.98 and 61.5±1.19 days 

for gestation period respectively (Table 2). 

Table (2) Percentage of estrus animal, conception percentage, gestation period and 

numbers of born puppies 

Groups 
Numbers of 

animals 

Estrus 

percentage 

Conception 

percentage 

Gestation 

period 

Numbers of 

born puppies 

Normal 

estrus 
10 

100% 

a 

100% 

a 

62.7±0.98 

a 

47 

a 

Induced 

estrus 
10 

60% 

b 

40% 

b 

61.5±1.19 

a 

21 

a 

- The similar small letters represent no significant differences at the same column. 

- The different small letters represent significant differences at level P<0.01 at the same column 

The study results for progesterone concentration of blood samples that conducted 

from 10 normal cyclic dogs during anestrus, proestrus, estrus, metestrus and diestrus 

phases were (0.26±0.01, 0.4±0.01, 0.44±0.02, 0.8±0.01 and 0.82±0.02) ng/ml 

respectively and there were a gradual increase in progesterone levels during estrus 

phases without any significant differences (Table 3). The progesterone concentration for 

normal cyclic dogs group were pursued during estrus cycle and gestation period display 

significant (P<0.01) increase in first and second months of pregnancy (4.88±0.26 to 

3.3±0.12) ng/ml, comparing with the progesterone level during the estrus phases (Table 

3). While results of progesterone hormone  collected from 10 anestrus dogs treated with 

(PMSG and single dose of hCG) for induction of estrus of treated group were 

(0.12±0.02, 0.36±0.01 and 0.44±0.02) ng/ml before treatment, proestrus and estrus 

phase respectively and increased during the first and second months of pregnancy 

(3.71±0.08 and 4.08±0.11) ng/ml and this showed significant (P<0.01) increasing 

comparing with the estrus phases, pregnancy and post parturient period (Table 3). No 

other differences was recorded between the two groups (Table 3).  
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Table (3) Progesterone hormone (ng/ml) during estrus cycle, pregnancy and post 

parturient period in the normal and induced estrus dogs 
Estrus stage Normal group Treated group 

Proestrus 
0.4±0.01 

b 

0.36±0.01 

B 

Estrus 
0.44±0.02 

b 

0.44±0.02 

B 

Metestrus 
0.8±0.01 

b 
- 

Diestrus 
0.82±0.02 

b 
- 

Anestrus 
0.26±0.01 

b 
- 

Before treatment - 
0.12±0.02 

B 

Unresponse - 
0.24±0.09 

B 

1
st
 month of pregnancy 

4.88±0.26 

a 

3.71±0.08 

A 

2
nd

 month of pregnancy 
3.3±0.12 

a 

4.08±0.11 

A 

Post parturient  period 
0.66±0.02 

b 

0.66±0.02 

B 

- The number represents mean ±SE. 

- The similar small letters represent no significant differences at the same raw and column. 

- The different small letters represent significant difference at the same raw and column at level of P<0.05. 

 The ultrasound accuracy for twenty (20) dogs examined were showed fourteen 

(14) positive result during pregnancy and parturition and six (6) bitches showed 

negative result (Fig. 1). The accuracy of ultrasound for these groups was 100%. The 

observation results for the mean of first day appearing of embryonic vesicles by 

ultrasound for pregnant dogs (Figure 2) were 20±0.75 days, where as the mean of 

observation of fetuses (Fig. 3, 4, 5) was 38±0.98 days. The number of puppies by 

ultrasound examination and number of puppies after birth were 4.14±0.44 and 

4.86±0.64 respectively and there was no differences between detecting number of 

puppies during pregnancy and after birth (Table 4). 

Table (4) Observation of embryonic vesicles and fetus (days) and puppies' 

numbers (per dam) by ultrasound during dogs pregnancy 

Parameters 
Embryonic 

vesicles 
Fetus 

Puppies at 

pregnancy 
Puppies after birth 

Day of observation 20±0.75 38±0.98 4.14±0.44 4.86±0.64 

- There is no significant difference between numbers of puppies during pregnancy and after birth. 
 

  
Fig (1) Ultrasonographic image of uterine 

horns in non pregnant bitch. 

Fig. (2) Observation of embryonic vesicle at 21 

days of pregnancy. 
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Fig. (3) Ultrasonographic image of presence of 

fetuses skeleton in pregnant bitch. 

Fig. (4) Observation of fetus at 59 days of 

pregnancy. 

 
Fig. (5) Fetuses at 45 days of pregnancy. 

Discussion 
The study results (Table 1) appointed that the proestrus and estrus duration is 

(8.5±0.45 and 8.3±0.49) in non treated group come with duration average of proestrus 

phase in mature bitches is 9 days, with a range of 0 to 27 days while the estrus phase at 

average 9 days, with range of 4 to 24 days conducted by (18). The present result of 

response agreed near with (7, 19). Present results disagreed with (7) which showed 

estrus and conception percentage for group of bitches treated with PMSG and HCG 

were 100% and 83.3% respectively. And this study is typical with the results of (19). 

The average of gestation period agreed with other researchers that showed parturition 

occurs 65±1 days next the LH surge (day 0) (16). While 64-66 day pregnancy measured 

from the LH surge to parturition, since the ovulation has been estimated to occur 2 days 

after the surge in LH (20). The study results similar with other study that showed serum 

progesterone concentrations during proestrus are at basal levels (<0.5 ng/ml) (19 and 

21) and then start a gradual rise at the finishing of proestrus and rapid and detectable 

increase around the period of LH surge (22). While disagreed with other study that 

showed progesterone concentration at estrus phase about (1.0 ng/ml) (23) and (2 ng/ml) 

during anestrus (1). There were slightly decrease in progesterone level from 1
st
 

pregnancy month compare with the 2
nd

 month of pregnancy. This agreed with other 

studies of progesterone level during the first and second months of pregnancy which 

were (4.5± 0.6 and 3.1 ± 0.4 ng/ml) (19, 24). The decline in progesterone before 

parturition was noticed previously for bitches sampled (22, 25). Such results support the 

idea that progesterone withdrawal may play a major role in the mechanism of 

parturition induction in the dog (3). (26) Assessed the accuracy of ultrasound of the 

gestational age prediction within 65±1 day and ±2 days were 70.8% and 86%. While 

ultrasound provides an accurate estimate of parturition date when the examination 
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conducted at day 30 (16). This result agreed with other study that showed the 

appearance of embryonic vesicles in dogs at 18-23 days (27) and 20 days after ovulation 

(28). Whereas embryonic vesicles were observed between 13-21 days after the first 

mating, this study according to the observations of (15) on pregnancies dogs of various 

breeds. Conclusion, progesterone and ultrasound examination can be used with highly 

accuracy to detect pregnancy in female dogs, while the estrus induction with lower 

estrus and pregnancy percentage can be done in dogs than normal group in Iraq. 
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