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Abstract: Infertility problem is a common syndrome among bitches and its causes are 
numerous, but the apparent most frequent cause is the mating at incorrect time. The aim 
of this study was to avoid the possible causes of infertility in bitches by predicting the 
optimal time of breeding and try to treat disorders in estrus cycles. A total number of 18 
bitches of German shepherd breed were used in this study for monitoring phases of estrus 
cycle and predicting the optimal time of breeding. Those bitches examined by vaginal 
cytology, progesterone assay, measurement of vaginal PH, vaginal endoscopy and 
ultrasonographic examination of ovaries from proestrus to diestrus. By vaginal cytology, 
cornified cells first appeared on Day 4 from the beginning of proestrus, then increased till 
reached to 85% on Day 12 which is considered as the ovulation day.  Measuring of 
progesterone concentration at the beginning of proestrus was very low (less than 1 ng/ml) 
then increased in 13 bitches only out of 18 bitches which used in this study till reach to 
6.5 ± 1.37 ng/ml within ranges (4.8 to 8.3 ng/ml) on Day 12 from the beginning of 
proestrus. The other five bitches showed disorders in normal sequence of estrus cycle 
which was discovered by progesterone assay, vaginoscopy and ultrasonography of 
ovaries. Abnormalities in estrus cycle were recorded; two cases of anovulation and three 
bitches of persistent proestrus. As a trial for correcting the deviated estrus cycle, we 
injected hCG hormone in two anovulatory bitches for occurrence of ovulation, and also 
used methergine drug in cases of persistent proestrus as a trial for stoppage of 
continuous bloody discharge.  The optimal time of breeding in 13 ovulatory bitches was 
within 2 to 3 days after ovulation day. Pregnancy rate after breeding by 20 days was 
recorded by ultrasonographic examination was 92.3 % (12/13 bitches). When applying 
these applications, we concluded that progesterone hormone assay was the accurate 
method for predicting the ovulation time and achieving higher pregnancy rate , and also 
can judge on estrus cycle if normal or abnormal. 
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Introduction 

Estrus cycle in bitches is unusual and differs 

than in other domestic animals; include four 

stages as proestrus, estrus, diestrus and 

anestrum. Estrus period is long with average 9 

days in most bitches. Female dog accepts male 

for such long period and the poor relationship 
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between behavioural characteristic and time of 

ovulation in the bitch can lead to difficulties in 

identifying the optimal mating time. Anestrum 

period is very long within a range of 4 to 10 

months (1). Fertility in the bitch has a great 

socio-economic importance. The most common 

cause of infertility in the bitch is mating at the 

incorrect time (1), so determining the optimal 

time of breeding is considered the most 

important aim of routine breeding management 

(2). The character of spontaneous ovulation and 

long estrus period lead to difficulty in 

determining the suitable time of mating and 

lead to apparent infertility in the bitch (3). 

Previous studies discussed clinical assessments 

for estimating the time of insemination as 

visualization of physical and behavioral signs 

during estrus cycle, vaginal cytology, and 

examination of cervico-vaginal secretion and 

measurement of reproductive hormones (4,5). 

Progesterone assay has been a valuable tool for 

following the reproductive events in bitches, 

and also rise of serum progesterone before 

ovulation due to the luteinization of 

preovulatory follicles is one of the distinctive 

features in canine reproduction (6). Another 

valuable tool in breeding management program 

was a vaginal cytology, it can help to demarcate 

the estrus cycle stages under the effect of 

reproductive hormones which play role in 

morphological changes in vaginal epithelium, 

also is available and inexpensive (4). Another 

clinical assessment used for predicting 

ovulation time was ultrasound as mentioned by 

Renton et al. (7) who compared endocrine 

changes and ultrasound as means for 

determining ovulation in the bitch and improve 

fertility. The other workers used assessment of 

turgidity of vulva and record the changes in 

vaginal mucosa as the way for identifying the 

ovulation time (8,9). The vaginal pH in bitch 

changes during different stages of estrus cycle 

under the effect of steroid hormones, but very 

limited studies measure pH as a tool for 

identifying ovulation time (10,11). "The 

development of a rapid and reliable method for 

predicting ovulation in dogs would have a large 

impact on canine reproduction", as improving 

the fertility, lowering the cost especially if used 

frozen semen and more benefit in embryo 

transfer (12). Following up measurement of 

serum progesterone concentration from 

beginning of proestrus till end of estrus period, 

not only to accurately detect the insemination 

time and predict parturition date, but also to 

identify unusual estrus cycles which is mainly 

caused by ovarian dysfunction (13). This study 

aimed to improve fertility and find the best 

accurate facilities for breeding management in 

bitches throughout comparing the clinical 

assessments as vaginal cytology, progesterone 

assay, and measurement of vaginal pH, vaginal 

endoscopy and ultrasonographic examination 

of ovaries, and use them in predicting the 

optimal time of breeding. Also recording 

abnormalities in estrus cycle and try to treat 

them. 

Material and methods 

Study design 

A total of 18 German shepherd bitches with 

different weights ranged from 10 – 20 Kg and 

with age ranged from 9 months to 3 years. 

These bitches were housed at the clinic of 

veterinary hospital, Faculty of Veterinary 

Medicine, Zagazig University, Egypt from 

January to July, 2018. The bitches were fed on 

a balanced diet and provided with water ad 

libitum (14). These bitches were examined from 

the beginning of proestrus (The first day of 

serosanguinous vaginal discharges and vulval 

edema) till the beginning of diestrus period 

(identified by bitch not accept male dogs and 

sharp decrease in cornified epithelium cells 

percent) for predicting the optimal time of 

breeding by vaginal cytology, progesterone 

assay, vaginal pH measurement, vaginal 

endoscopy and ultrasonographic examination 

of ovaries and recording the phases of estrus 

cycle if normal or abnormal. All procedures 

involved bitches has been carried out after 

approval from Zagazig University Institutional 

Animal Care and Use Committee (ZU-

IACUC/2/F/42/2018). 

Vaginal cytology 

Vaginal smear was applied day after day 

from first onset of proestrus till the beginning 

of diestrus. It was carried out by using a sterile 
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vaginal swab, which was introduced into the 

vulva upward cranially to avoid clitorial fossa 

and was forced into anterior vagina. 

The swab was rotated inside the anterior 

vagina, rolled on clean glass slide and then 

fixed by methyl alcohol for one minute. The 

slide was stained with modified wrights Giemsa 

stain for five minute, rinsed by a few drops of 

water and then dried by filter paper (4). Finally, 

the slide was examined under high power of 

microscope (X 400) to determine estrus cycle 

stages and detect the vaginal cytology 

cornification index. 

 

Cornification index = Total number of cornified vaginal 

cells / Total number of vaginal cells in smear × 100. 

 

Measurement of progesterone hormone 

Blood samples were withdrawn from bitches 

day after day from the beginning of proestrus 

till the beginning of diestrus period. They were 

collected from cephalic vein and then 

centrifuged at 1000 round per 15 minutes at 

room temperature to obtain a serum sample (6). 

Serum samples were sent to ULTRA lab, 

Sharkia governorate at the same day of 

collection for measuring progesterone hormone 

by chemiluminescence assay (CA) as a 

quantitative assay, and the results were 

expressed as ng/ml. 

Measuring of vaginal pH 

The vaginal pH was measured using pH strip 

(Gomhoria Company, Egypt) within a range 

from 4 to 9. This was done by insertion of the 

pH paper into the vagina by the aid of a glass 

speculum. The pH paper was left in contact 

with the vaginal wall and the vaginal secretion 

for at least 30 seconds (11). The readings were 

recorded by comparing the changes in the color 

of pH strip with the appropriate table strip. 

Vaginal endoscopy 

Vaginal examinations were performed day 

after day using 1.5 meter long and 8.2 mm 

diameter rigid endoscope (USA). It was 

inserted into the vagina, following the natural 

anatomy of the tract. The moving images 

appeared on screen were recorded and saved to 

a memory card. These procedures were applied 

in the non-sedated, standing bitch but in viscous 

bitch 0.5-1 ml of 2% xylazine solution was 

injected intramuscular as a sedative. 

Vaginoscopic assessment is based upon 

observation of the mucosal fold contours and 

profiles, the color of the mucosa and of any 

fluid present as well as the changes in vagina 

from the beginning of proestrus to diestrus 

onset. 

Ultrasonographic examination of ovaries 

Bitches’ ovaries were examined by 

ultrasound (Mylab esaote, the Netherlands) day 

after day from proestrus onset till beginning of 

diestrus. Bitches were secured at lateral 

recumbancy during examination and examined 

by curved transducer with frequency 7.5 MHZ 

or by linear transducer with frequency 8 MHZ. 

The kidney was considered as a guide during 

ovarian examination. Ovaries were monitored 

throughout cycle to record any newly appeared 

structures and to detect the time of ovulation.  

Recording disorders in estrus cycle and 

dealing with them 

By applying the previous clinical methods 

especially progesterone assay and vaginal 

endoscopy for judging the status of estrus cycle 

(normal or abnormal), disorders were recorded 

as persistent proestrus and anovulation. 

Methergine (1cm/20Kg BW for three days 

intravenous) was used as a hemostatic drug for 

treating persistent proestrus, however, hCG 

hormone (250 IU/ bitch for once time 

intramuscular) was used as a trial for helping 

the occurrence of ovulation in anovulatory 

bitches. 

Laparotomy operation was carried out for 

one anovulatory bitch which not respond for 

hCG treatment under general anesthesia as 

Thiopental sodium 2.5% with a dose of 20 

mg/kg BW for exploration of disturbance 

causing abnormalities in estrus cycle.  During 

laparotomy, 2 uterine horns, 2 fallopian tubes, 

2 ovaries were removed. Pieces of right and left 

ovaries, fallopian tubes, and uteri from bitch 

with estrus cycle abnormalities were collected, 

fixed in 20 % buffered neutral formalin 

(N.B.F.), dehydrated in series of ascending 
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grade of ethanol followed by clearing in Xylol 

(three changes) and then embedded in paraffin. 

Using rotary microtome, sections of 4-6 µm 

thickness, then slides were stained with 

Hematoxyline and Eosin (H&E). All stained 

sections were examined with standard light 

microscope and then photographed (15).  

Statistical analysis  

The date characterizing the duration of estrus 

cycle phases, vaginal PH and progesterone 

assay was analyzed using the SPSS program, 

version 22. The average progesterone 

concentration for cyclic ovulatory bitches and 

sampling day were calculated as the mean ± SD 

for normal ovulatory bitches. Analyses were 

performed using bar chart. The values of 

vaginal pH were expressed as the mean ± SD 

and represented in bar chart. 

Results 

These clinical assessments applied on 18 

bitches of German shephered breed with 

spontaneous normal proestrus, mean ± SD of 

their proestrus was 10.2± 0.05 days, mean ± SD 

of their estrus was 8.04 ± 0.12 days and diestrus 

started between 19 and 20 days after the onset 

of the proestrus. 

Vaginal smear from along estrus cycle 

It revealed the appearance of superficial 

cornified cells on day 4 from the beginning of 

proestrus and the cornification index was 10%. 

This cornification index continued to increase 

till reached 85% on Day 12 from the beginning 

of proestrus (Figure 1A and B), and then slowly 

decreased from days 13 to 15. After Day 15, 

cornification index sharply decreased till reach 

30% on Day 20 from the beginning of 

proestrus, and then continued to decrease until 

completely disappeared on Day 24 from the 

beginning of proestrus (Figure 1B). 

Progesterone concentration along estrus 

cycle 

The progesterone concentration was low (˂ 

1ng/ml) at the beginning of proestrus then 

continued in low values till the beginning of 

estrus that reached 1.55± 0.155 ng/ml. Two 

days after the beginning of estrus, progesterone 

concentration was 6.5 ± 1.37 ng/ ml with a 

range of (4.8 to 8.3 ng/ml) then continued to 

increase with progression of days to diestrus 

(Figure 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: (A) Vaginal smear during estrus of German shepherd bitches showing high percent of cornnified 

angulated cells; take more staining with Geimsa stain (X400).  (B) Cornification index curve from the 

beginning of proestrus till the beginning of diestrus in German shepherd bitches 
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Figure 2: Bar chart showing mean ±SD of progesterone concentration from the beginning of proestrus till 

the beginning of diestrus in German shepherd bitches 

 

 

Figure 3: Bar chart Showing mean ± SD of vaginal pH from the beginning of proestrus to the beginning of 

diestrus in German shepherd bitches 

 

The dynamic of vaginal pH during estrus 

cycle 

Measuring of vaginal pH during proestrus 

and estrus shown that the pH of vaginal 

secretions at the second day of proestrus ranged 

from 7.3 to 8.2 (7.76±0.17) then continued to 

decrease till reach their low values at the last 

day of proestrus between 7.4 and 7.6 

(7.49±0.06). The trend of a reduction of the 

vaginal pH continued during the first days of 

estrus as following; pH ranged from 6.8 to 7.3 

0

1

2

3

4

5

6

7

8

9

-10 -8 -6 -4 -2 0 2 4 6 8 10

P
H

Day of ovulation

0

5

10

15

20

25

30

35

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16

P
ro

ge
st

e
ro

n
e

 (
n

g/
m

l)

Day of ovulation



130                                            F. M. Labib, H. H. Mansour, A. B. Mahdy, A. A. Abdallah 

(7.05±0.28), 6.5 and 7.1 (6.8±0.27) and 6.5 and 

6.8 (6.63±0.12) on the first, third and fifth day 

of estrus, respectively. After the fifth day of 

estrus, pH values returned to increase till reach 

on Day 10 post ovulation to 7.79± 0.12 as 

illustrated in (Figure 3). The expected ovulation 

day was day 12 where pH ranged from 6.5 to 

7.1 (6.8± 0.27).  

Vaginal endoscopy findings 

Vaginal endoscopy of bitches during 

proestrus, revealed that, the vaginal mucosa 

was edematous with swollen folds, take round 

shape and red color with oozing of bloody 

discharges from cervix (Figure 4A). During the 

first three days of estrus, the edema of mucosal 

folds decreased, the vaginal folds collapsed and 

appeared wrinkled, and the color changed into 

white. During the mid of estrus, mucosa 

became more crenulated, folds are flattened. 

During diestrus, mucosal folds appeared flat 

and covered with green mucoid discharges. The 

expected day of ovulation was decided when 

mucosal folds appeared wrinkled and mating 

occurred when more wrinkled. 

Ultrasonographic results of ovaries   

Repeated examination of ovaries using real 

time B mode ultrasound during proestrus 

showed the presence of spherical, anechoic 

follicles with thin walls. The diameter of these 

follicles was ranged from 2 to 3 mm at the 

beginning of proestrus and increased with 

progression of proestrus days till reach 8 to 10 

mm at the end of this stage. Two days after the 

beginning of estrus phase, diameter of these 

follicles decreased with increasing in 

echogenicity of ovaries. These changes referred 

to the time of ovulation. After these changes by 

3 days, corpus luteum appeared as echogenic 

structure with small anechoic cavity. The 

optimal time of breeding in 13 ovulatory cyclic 

bitches was within 2 to 3 days after the day of 

ovulation, pregnancy rate after 20 days from 

breeding was 92.3 % (12/13 bitches).   

Abnormalities of estrus cycle (unusual 

estrus cycle in bitches) 

Deviation from normal progesterone 

concentration has been recorded from the 

beginning of proestrus in 5 bitches out of 18 

examined. Following up these bitches, it was 

found the following. 

Persistent proestrus 

By examination of 3 out of 5 bitches under 

investigation in current study, there was bloody 

vaginal discharge continuously for a period 

ranged from 35 to 40 days as in (Fig.4.B). These 

bitches accepted male and bred on Day 20 

although of continuation of bloody discharge, 

low serum progesterone concentration (less 

than 1 ng/ml) till day 30. Later on, serum 

progesterone increased till reach 4.40 ng/ml. 

After day 40, bloody discharge stopped and 

progesterone concentration reached 23.7 ng/ml 

due to corpus luteum formation. Pregnancy 

diagnosis of those bitches after mating by one 

month, appear empty hypoechoic uterus 

without any pregnancy. To our knowledge, 

methergine drug (1cm/20 Kg BW for three days 

intravenous) was used for these bitches on Day 

25 from the beginning of discharge as a trial for 

stoppage these continuous bloody discharges, 

but this was useless as bloody discharges not 

stopped and continued for days ranged from 35 

to 40  from the beginning in those three bitches. 

Anovulation 

In the remaining 2 bitches out of the 5 with 

abnormal estrus cycle, progesterone measured 

at the beginning of proestrus was 0.878 ng/ml 

and estrogen was 73.8 pg/ml in both bitches. 

Four days later, progesterone and estrogen 

concentrations were 1.43 ng/ml and 41.16 

pg/ml, respectively in one bitch. Later on, 

estrogen decreased into 32.79 pg/ml and 

progesterone decreased into 0.652 ng/ml in 

same bitch. Serial measurement of serum 

progesterone for one month with two days 

interval revealed a stationary concentration of 

less than 1ng/ml in spite of stoppage of 

serosanguinous discharge after 8 days from the 

beginning.  

In the other bitch, estrogen concentration 

decreased gradually till reach 19.82 pg/ml and 

continued at this concentration along one 

month. However, progesterone concentration 

continued less than 1ng/ml from the appearance 

of serosanguinous discharge and for a period of  
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Figure 4: (A) Vaginal endoscopy showing edematous vaginal mucosal folds (black arrow) with presence 

of bloody discharge (white arrow) during late normal proestrus in German shepherd bitches. (B) Vaginal 

endoscopy showing opened cervix (black head), vaginal mucosa is fissured and covered with bloody 

discharge (white arrow) on Day 33 from the beginning of proestrus in abnormal persistent proestrus in 

German shepherd bitches 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Photomicrograph of L. ovary in a case of anovulation in mongrel bitch (staining with H&E) 

showing: (A) dysmoplastic changes associated with the neoplastic growth (black arrow). (B&C) mass of 

globular structure with central radiating cells (black arrow) followed by compacted cell layer with large 

hyperchromatic nuclei (arrow head). (D) Cystic graffian follicle (star). In lower part of photo showing 
immunostaining with tumor markers as inhibin: Examined sections revealed diffuse reaction in mature 

graffian follicle granulosa cells (E) and focal positive reaction in tumor cells (F, G) 
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one month. In those two bitches, serosangui-

nous discharge stopped after 8 days, then 

bitches attracted to male and bred normally day 

after day for three times although ovulation not 

occur and progesterone not increase.  

Pregnancy diagnosis of these bitches by 

ultrasonography after the last mating by 20 days 

revealed that the uterus was empty without 

pregnancy. The approach with those cases was 

by injection of hCG (250 IU/ bitch) once 

intramuscular. In one bitch, progesterone 

concentration increased after injection by 3 

days and reached to 4.56 ng/ml, but in the other 

bitch serum progesterone did not changed or 

increased after injection. Histopathology 

applied on these genitalia after ovariohy-

sterectomy to know the cause of anovulation 

and abnormal structure on ovaries.  

Histopathological alterations in this bitch 

clarified the presence two small follicles, 

follicular cyst and abnormal structure as 

suspected tumor on the two ovaries. The 

ovarian stroma of the right ovary appeared 

infiltrated by sheets, acini and trabecular 

structures of epithelial cells, some with 

dysplastic nuclear changes and dysmoplastic 

changes associated with the neoplastic growth. 

The ovarian follicles showed different 

developmental changes with regular structures. 

One of the graffian follicles was cystic and 

filled with fine granular esinophilic fluid; the 

granulosa cells of such cyst were atrophied. The 

Left ovary showed the same histo-

morphological changes beside a mass of 

globular structure with central radiating cells, 

followed by compacted cell layer with large 

hyperchromatic nuclei beside a group of 

infiltrating small epithelial cells with 

hyperchromatic nuclei. The Preliminary 

Diagnosis of such case was ovarian neoplasm 

with glandular differentiation, possibility of 

granulosa cell tumor. Immunostaining with 

tumor markers as inhibin showed the presence 

of granulosa cell tumor as in (Figure 5). 

Discussion 

The presence of variability in the day on 

which ovulation occurs among bitches play a 

role in difficulty to determine the optimal time 

of mating, so applying clinical assessments or 

finding methods for predicting ovulation time is 

the corner stone for controlling infertility’s 

problems in bitches.  

Monitoring the changes in vaginal epithelial 

cells during proestrus and estrus by vaginal 

cytology showed first appearance of cornified 

cells after beginning of proestrus by 4 days, 

then increased in percent with the progression 

in days of proestrus till reach 85% or more on 

the day of ovulation (Day 12 from beginning of 

proestrus). These results are comparable with 

previous observations and records (16-18). Our 

results also agreed with Moxon et al. (2) who 

reported a decrease in cornified cells percent 

post ovulation then followed by sharp decrease 

at the beginning of diestrus. Appearance of 

cornified cells within low percent on Day 4 

from the beginning of proestrus attributed to 

increase in estrogen hormone concentration, 

and then reached a high concentration at the 

beginning of estrus where cornification index 

was 70%. Slowdown in cornification index 

after ovulation was caused by declining of 

estrogen concentration and increasing in 

progesterone concentration, and then disa-

ppeared completely at the beginning of diestrus 

due to high concentration of progesterone as a 

result of corpus luteum formation. 

Measurement of progesterone concentration 

by chemiluminescence assay (CA) showed that 

progesterone was present in low values at the 

beginning of proestrus due to high estrogen 

concentration which secreted from follicles on 

ovaries, and then increased to 1.5 ng/ml at the 

beginning of estrus due to partial lutenization of 

follicular layers. By measuring progesterone, 

the expected ovulation time was on Day 12 

from the beginning of proestrus as progesterone 

begun to increase within ranges of 4.8 to 8.3 

ng/ml. These progesterone profiles for 13 cyclic 

ovulatory bitches only due to the other 5 bitches 

shown deviation in progesterone concentration 

than normal values. The current findings are in 

accordance with Johnston and Root, 

Concannon (19,20), who noticed that 

progesterone concentration at the day of 

ovulation ranged from 4 to 10 ng/ml due to 

complete luteinization of follicular layers. 

Consequently, the optimal time of breeding was 
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within 2 days after ovulation till the occurrence 

of maturation of primary oocyte into secondary 

oocyte which is fertilized by sperms (21).  

The vaginal pH measurement is an important 

parameter to show certain biological patterns 

and also to determine the optimal time of 

insemination in the bitch. pH values during 

proestrus which were reported by Antonov et al. 

(11) Schulz (22) and Ross (23) were ranged 

from 6.9 to 8.2, then decreased toward the 

ovulation time within a range 6.5 to 6.8 and 

continued at these low values till insemination, 

then rose again on the way to diestrus onset, 

exactly analogous with our findings of PH 

value during ovulation time (6.8). However, 

Vaginal PH values were low during ovulation 

and in the days after wards when mating occurs 

to almost coincide with PH of seminal plasma 

and providing favorable conditions for survival 

of spermatozoa in the female reproductive tract 

for long period ranged from 4 to 6 days. 

By using vaginal endoscopy for examination 

of mucosal folds, it was noticed that vaginal 

mucosal folds were edematous with bloody 

discharge during proestrus due to high 

concentration of estrogen hormone which 

caused water retention and diapedesis of 

erythrocytes. After that, mucosal folds were 

wrinkled and appeared white in color due to an 

abrupt withdrawal of the water retention effect 

of estrogen. These findings coincide with 

Lulich (24) and Xavier (25), who reported that 

the prominent vaginal endoscopic image during 

ovulation is wrinkled vaginal mucosa as a result 

of sharp decrease of estrogen. The optimal time 

of breeding was after appearance of more 

wrinkled vaginal mucosal folds as a confirmed 

result of ovulation occurrence.  

The last method for examination was 

ultrasonographic of ovaries for following up the 

structures on it and progression of them to 

predict the ovulation time.  Using real time B 

mode ultrasound at the first days of proestrus, it 

revealed the presence of small anechoic 

follicles within small diameters then with 

progression of days, these diameters increase 

till reach to 8–10 mm at the first day of estrus. 

These results were similar to Yeager and 

Concannon (26), who reported that proestrus 

stage is characterized by presence of small 

anechoic structures on ovaries. Identifying the 

ovulation moment by ultrasound is difficult due 

to presence of similarity in shape of follicles 

and corpus luteum to some extent as both 

contained retained follicular fluid. Repeated 

follow up of ovarian structures may help in 

identifying its structures. Our study revealed 

that changing ovarian structures from anechoic 

numerous structures with large diameter to 

hypoechoic smaller structure is considered the 

time of ovulation in parallel with the study of 

Renton et al. (7) that referred to formation of 

hypoechoic corpus luteum with small anechoic 

cavity post ovulation. In two bitches out of 18 

bitches used in this study, serum progesterone 

concentrations did not elevate over 1.43 ng/ml, 

although, their entrance to the cytological estrus 

phase and accepting male dog. This was 

recorded anovulation where corpus luteum has 

no been formed and therefore progesterone was 

not elevated. The anovulatory cycles have been 

previously reported as uncommon (27). 

Meyers-wallen (13) stated that the possible 

causes of anovulation were either, the 

hypothalamus did not secret sufficient GnRH or 

pituitary gland did not secret enough LH or 

ovary did not well respond to these hormones 

due to problems in it. Interestingly, one German 

shepherd bitch responded to hCG adminis-

tration, then after 3 days, progesterone 

concentration was elevated as may be the 

possible cause was insufficiency of LH 

secretion, but another bitch did not respond to 

treatment with hCG due to the presence of 

granulosa cell tumor which discovered by 

histopathological examination. There is no 

available literature regarding bitches with 

persistent proestrus that is characterized by 

continuous bloody discharge for a duration 

ranged from 35 to 40 days as reported in this 

investigation. Meyers-wallen (13) reported the 

occurrence of split heat which was defined as 

abnormally short period of proestrus or estrus 

accompanied by low serum progesterone value 

as in anovulatory cycle. Meyers-wallen (13) 

mentioned the persistent estrus for a period 2 

months with normal proestrus period due to 

insufficient LH secretion. To our knowledge, 

this is the first study which referred to persistent 

proestrus. Secretion of bloody discharge conti-
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nuously for a range 35 to 40 days may be caused 

by low LH surge, so follicles persist on ovaries 

and secret estrogen for that previous period 

which leads to continuous secretion of these 

discharges. 

Conclusion 

Progesterone assay and vaginal endoscopy 

are the accurate methods for predicting the 

optimal time of mating as progesterone 

hormones concentration increased only after 

ovulation and mating not occur except after 

ovulation, and also vaginoscopy can declare 

vaginal changes during ovulation. So following 

up cyclic bitches and applying clinical 

assessments, especially two cited above help 

detecting the optimal time of breeding and 

judging the estrus cycle )normal or abnormal) 

as well as achieving the high percent of fertility 

in bitches. The early interference in anovulatory 

cases with hCG administration enables us to 

correct this disorder and reduce cases of 

infertile bitches.   
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