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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 1U/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 Irag with lower estrus and pregnancy
percentage than normal group.
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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 lIraq 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 1U/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
9.4+0.34 8.5+0.45
Normal estrus - .
Induced estrus 19.3+1.45 9'5iao'50 8-3ia0-49

-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

G Numbers of Estrus Conception Gestation Numbers of
roups - . -
animals percentage percentage period born puppies
Normal 10 100% 100% 62.7+0.98 47
estrus a a a a
Induced 60% 40% 61.5+1.19 21
10
estrus b b a 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

0.4£0.01 0.36+0.01

Proestrus b 5
0.44+0.02 0.44+0.02

Estrus

b B

Metestrus O.Stb0.0l ]

Diestrus 0.82§0.02 _

Anestrus 0.26§0.01 _
Before treatment - 0-12;0-02
0.24+0.09

Unresponse - 5
1* month of pregnancy 4'8820'26 3-71i0-08
2" month of pregnancy 3'320'12 4-08z0-11
Post parturient period 0'66§0'02 0-6650.02

- 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 Emb.ry"”'c Fetus Puppies at Puppies after birth
vesicles pregnancy
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.

HONDA ELECTRONICS HS-2000VET

G:100 D:75 _R=80  Probel 71

Fig (1) Ultrasonographic image of uterine Fig. (2) Observation of embryonic vesicle at 21
horns in non pregnant bitch. days of pregnancy.
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Fig. (3) Ultrasonographic image of presence of
fetuses skeleton in pregnant bitch.

........

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 651 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°
pregnancy month compare with the 2" month of pregnancy. This agreed with other
studies of progesterone level during the first and second months of pregnancy which
were (4.5t 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 Irag.

References

1. Okkens, A. C. & Kooistra, H. S. (2006). Anestrus in the Dog: A fascinating Story.
Reprod. Domest. Anim., 41(4): 291-296.

2. De Gier, J.; Beijerink, N. J.; Kooistra, H. S. & Okkens, A. C. (2008). Physiology of
the canine anoestrus and methods for manipulation of its length. Reprod.
Domest. Anim., 43(2): 157-164.

3. Noakes, D. E.; Parkinson, T. J. & England, G. C. (2009). Veterinary Reproduction
and Obstetrics. 9" ed. Philadelphia, W.B. Saunders, Elsevier; PP. 37-46.

4. Kutzler, M. A. (2005). Induction and synchronization of estrus in dogs.
Theriogenology, 64: 766-775.

5. Kutzler, M. A. (2007). Estrus Induction and Synchronization in Canids and Fields.
Theriogenology, 68: 354-374.

6. Ajitkumar, G. & Praseeda, R. (2010). Induction of fertile oestrus in dogs using
Cabergoline (anti-prolactin). Theriogenology, 5(1): 1-4.

7. Al-Hamedawi, T. M. (2012). Induction of fertile estrus in bitches using equine
Chorionic Gonadotropine (eCG) and Human Chorionic Gonadotropine
(hCG). The Iragi J. Vet. Med., 37(1): 102-105.

8. Brunck, C.; Mischke, R. & Gunzel-Apel, A. R. (2001). Investigation of the
fibrinolytic system during nonpregnant and pregnant estrous cycles of
bitches. J. Reprod. Fertil. Suppl., 57:169-179.

9. Onclin, K.; Verstegen, J. P. & Concannon, P. W. (2000). Time-related changes in
canine luteal regulation: in vivo effects of LH on progesterone and prolactin
during pregnancy. J. Reprod. Fertil.,118: 417-424.

10. Senger, P. L. (2003). Pathways to Pregnancy and Parturition. 2" ed. Ephrata (PA):
Cadmus Professional Communications.

11. England, G.; Yeager, A. & Concannon, P. W. (2003). Ultrasound Imaging of the
Reproductive Tract of the Bitch, Recent advances in small animal
reproduction, International Veterinary Information Service (www.ivis.org),
Ithaca, NY.

12. Grundy, S. A. & Davidson, A. P. (2005). Feline Reproduction, Textbook of
Veterinary Internal Medicine. 6" ed., Philadelphia, Saunders Elsevier, PP.
1696-1707.

13. Mattoon, J. S. & Nyland, T. G. (2002). Ovaries and Uterus. In: Nyland, T. G. &
Mattoon, J. S., Small Animal Diagnostic Ultrasound. 2" ed., Philadelphia,
Saunders Elsevier, PP. 231-249.

14. Zambelli, D.; Castagnetti, C.; Belluzzi, S. & Bassi, S. (2002). Correlation between
the age of the conceptus and various ultrasonographic measurements during
the first 30 days of pregnancy in domestic animals. Theriogenology, 57:
1981-1987.

15. Aissi, A.; Alloui, N.; Slimani, C. & Touri, S. (2008). Aspects of ultrasonographic
diagnostics of pregnancy in bitches depending on the first mating. J. Anim.
Vet. Adv.,7: 607-611.

29



Al-Anbar J. Vet. Sci., Vol.: 9 No. (2), 2016 ISSN: 1999-6527

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Kutzler, A. M.; Yeager, A. E.; Mohammed, H. O. & Meyers-Wallen, V. N. (2003).
Accuracy of canine parturition date prediction using fetal measurements
obtained by ultrasonography. Theriogenology, 60: 1309-1317.

Steel, R. G. & Torrie, J. H. (1981). Principle and procedure of Statistics. 2" ed.
London, McGraw Hall- Book Companies, PP. 195-233.

Bell, E. R. & Christie, D. W. (1971). Duration of proestrus, oestrus and vulval
Bleeding in the Beagle Bitch. Br. Vet. J., 127: XXv-XXvii.

Ibrahim, N. S. & Nawaf, S. A. (2015). Induction of estrus with (PMSG and hCG) in
Iragi bitches. Indian J. Res., 4(6): 334-335.

Concannon, P. & Verstegen, J. (1998). Pregnancy in dogs and cats. In: Knobil, E.
& Neil, J. N., eds. Encyclopedia of Reproduction, Vol. 3. New York:
Academic Press, Amazon.

Phemister, R. D.; Holst, P. A.; Spano, J. S. & Hopwood, M. L. (1973). Time of
Ovulation in the Beagle Bitch. Biol. Reprod., 8: 74-82.

Concannon, P. W.; Hansel, W. & Mc Entee, K. (1977). The ovarian cycle of the
bitch plasma estrogen, LH and progesterone. Biol. Reprod., 13: 112-121.

Beach, F. A. & Dunbar, I. F. (1982). Sexual characteristics of female dogs during
successive phases of the ovarian cycle. Horm. Behav., 16: 414-442.

Concannon, P. W.; Butler, W. R.; Hansel, W.; Knight, P. J. & Hamilton, J. M.
(1978). Parturition and lactation in the bitch: serum progesterone, cortisol
and prolactin. Biol. Reprod., 19: 1113-1118.

Concannon, P. W.; Hansel, W. & Visek, W. J. (1975). The ovarian cycle of the
bitch: plasma estrogen, LH and progesterone. Biol. Reprod., 8: 74-82.
Lenard, Z.; Hopper, B.; Lester, N.; Richardson, J. & Robertson, 1. (2007). Accuracy
of prediction of canine litter size and gestational age with ultrasound. Aust.

Vet. J., 85: 222-225.

Verstegen, J.; Onclin, K.; Johnston, S. D.; Root kusritz, M. V. & Olson, P. N.
(1996). Canine and Feline Theriogenology. Annales de Medecine
Veterinaire, 140: 81.

Concannon, P. W. & Yeager, A. E. (1990). Endocrine, ultrasonographic,
radiographic and clinical changes during pregnancy, parturition and
lactation in dogs. Proceedings of the Society for Theriogenology Annual
Meeting, PP. 197-223.

30



