STUDY ON CLINICAL APPLICATION OF EXFOLIATIVE VAGINAL CYTOLOGY IN CANINE REPRODUCTION
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ABSTRACT
Keywords: Exfoliative Vaginal Cytology, Dog, Conception, CanineBackground: Exfoliative vaginal cytology because of its simplicity, accessible equipment, and the possibility of getting rapid results could be used as a valuable technique to any reproductive diagnosis in she-dogs. The knowledge of the reproductive physiology of the estrous cycle is important for animal management and to determine the reproductive and productive potential of animals
Aim: The present study aimed to determine the ovulation time in canines.
Place and Duration of Study: Veterinary Clinical Complex, Krantisinh Nana Patil College of Veterinary Science, Shirwal, Satara. September 4th, 2024 to February 26th, 2025.
Methodology: We studied 24 bitches through exfoliative vaginal cytology using Giemsa staining method. Results: In total 24 bitches were studied out of which, natural mating was carried out in 21 bitches whereas in three bitches, artificial insemination with fresh semen was done. Twenty out of 24 bitches were found pregnant upon transabdominal ultrasound one month after mating or artificial insemination. Ultrasonography was conducted one month after the final day of mating to identify early pregnancy through ultrasonographic assessment of the gestational sac, along with the body and head of the fetus in the pregnant bitches. Fetal heart activity was evaluated through ultrasonography, demonstrating the fetus's viability. Additionally, non-pregnancies were verified through ultrasonographic assessment.  
Conclusion: Vaginal cytology increases the conception rates in canine by giving an ideal time for mating.


1. INTRODUCTION

“Infertility in canines arises due to hormonal problems, infectious diseases, congenital or acquired defects of the genital tract. Many a time’s infertility is caused by inappropriate breeding management” (Moxon et al. 2012). “Veterinarians nowadays are requested to solve problems regarding fertility in canines due to the increased demand for purebred dogs for sentimental or financial reasons” (Fontbonne 2011).

“The knowledge of the reproductive physiology of the estrous cycle is important for animal management and to determine the reproductive and productive potential of animals” (Haji et al.2018). “Exfoliative vaginal cytology is a simple technique that can be used by practitioners to help characterize the phases of the estrous cycle and diagnose diseases of the genital tract causing infertility. Assessment of cells at the estrous cycle can help to identify the cause of infertility in canines” (Antonov 2017).

“Exfoliative vaginal cytology has been used in diagnosing various reproductive stages and in predicting certain abnormal conditions during periparturient and post-partum periods” (Kudalkar et al.2020). “Vaginal cytology is a simple technique that can be used by practitioners to characterize stages of the reproductive cycle, disease conditions of the genital tract and is a useful tool in determining optimum mating time in bitches (Antonov 2017). It can be an appropriate, least invasive, most economical diagnostic tool” (Labib et al. 2018) for “differential diagnosis of normal stages of estrus along with any physio pathological deviation of reproductive tracts like pyometra, tumors of the vagina, and various inflammatory changes in the vagina” (Llazani et al. 2021; Das and Das 2000). This technique can also be employed to detect uterine malignancies.

“Exfoliative vaginal cytology because of its simplicity, accessible equipment, and the possibility of getting rapid results could be used as a valuable technique to any reproductive diagnosis in she-dogs”
(Antonov 2017). “Vaginal cytology diagnoses physiological and pathological conditions of she-dog reproductive system and can be used in the determination of estrous cycle stages concerning optimal breeding time” (Turmalay et al. 2011). “Therefore, canine vaginal exfoliative cytology has been proposed as a good alternative to progesterone assay” (Bouchard et al. 1991).

“The vaginal epithelial cells are classified according to their location in the vaginal mucosa as parabasal, intermediate, superficial cells” (Mayor et al. 2005; Bante, 2017).” During proestrus, estrus, and early diestrus, the epithelium and lamina propria are infiltrated with a large number of neutrophils, which eventually escape into the vaginal lumen” (Blendiger 2013). “Estrus in she-dogs is relatively of longer duration with an average of 9 days. She-dogs accepts males for such a long period and the poor relationship between behavioural characteristic and time of ovulation in she-dogs can lead to difficulties in identifying the optimum mating time” (Labib et al. 2018). “The fertile period can be predicted by calculating the percentage of epithelial cells, which appear cornified as under the influence of estrogen hormone most of the epithelial cells become cornified during estrus or standing heat” (Kusritz 2012). However, Feldman and Nelson (2004) suggested that “breeding should be attempted when more than 80 per cent of epithelial cells cornified”.

“Vaginal cytology can be conveniently used to evaluate the reproductive stages in female dogs. Vaginal smears are characterized by the presence of massive erythrocytes in proestrus, clear background of smear in oestrus, heavy infiltration of polymorphonuclear cells in dioestrus, very few cells mostly parabasal in anestrus, and dirty background in pregnant bitches” (Gupta et al. 2012). Haji et al (2018) reported “superficial cells to be the largest epithelial cell proportion in the estrus phase”. Sharma and Sharma (2016) concluded that “vaginal smear during pregnancy is characterized by few intermediate cells, a small number of RBCs, and a moderate to large number of polymorphonuclear cells”. “For evaluation of vaginal smears, the Giemsa staining method has better cellular characterization as compared to Leishman stain” (Venkatesh et al. 2019). “However, the modified Shorr staining helps in the clear identification of keratinized and non-keratinized cells based on orange and green color, respectively” (Becha and Ghosh 2013).

Therefore, the study was planned to predict the optimum proportion of keratinized cells in exfoliative vaginal cytology for successful conception.
2. MATERIAL AND METHODS
Determination of ovulation timing in 24 bitches was carried out by using exfoliative vaginal cytology in the Department of Animal Reproduction, Gynaecology and Obstetrics, Teaching Veterinary Clinical Complex, K. N. P. College of Veterinary Science, Shirwal.

2.1 Selection of Animals
3. A total of 24 bitches were chosen based on their history of Pro-oestrus bleeding presented at the Department of Animal Reproduction, Gynaecology, and Obstetrics, KNP College of Veterinary Science, Shirwal. Information about their age, breed, previous conception history, date of first noticed vaginal discharge, and feeding habits was documented. Moreover, laboratory analyses such as vaginal cytology and pregnancy testing were conducted after 23 to 30 days

2.2. Collection of vaginal smears
Tissue paper was utilized to wipe the vulva, and two fingers were used to part the vulval lips, after which a sterile cotton-tipped swab was inserted to collect a sample of vaginal cells. The swab was placed at the dorsal commissure to avoid touching the clitoral fossa. Vaginal smears were collected from the central area of the vagina using a fully inserted swab, employing a method that included circular, twisting, and back-and-forth motions on the vaginal mucosa. Proper care was taken to ensure adequate contact of the swab with the vaginal mucosa. The swab was then removed and rolled onto clean glass slides, followed by the preparation of smears. Intact cells were gathered by rolling the swab during the transfer process. A vaginal smear slide was dried in the air and colored using Giemsa stain.






2.3 Staining techniques
A sterile cotton swab was inserted into the vaginal passage and rotated to prepare the smear, and then the slide was air-dried. A stock solution of Giemsa stain was created by combining 0.15 g of Giemsa powder with 12.5 ml of glycerin and 12.5 ml of methanol. The staining dish was loaded with the staining solution. The slide was cleaned, air-dried, and then examined under a microscope at 40X magnification. Outcomes were documented. Nucleus was blue, basophilic cytoplasm appeared blue, and acidophilic cytoplasm showed a light bluish-pink tint.
2.4 Classification of exfoliative cells in vaginal smears
Exfoliative cells in vaginal smears were classified as per Schmidt (1981)- Anuclear superficial cells, Superficial cells, Intermediate cells, Parabasal cells.
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Fig 1. Different cells observed during vaginal cytology of dog.
2.5 Calculation of Cornification Index (CI)
“Cornification Index in percentage was calculated by adding anuclear superficial cells and superficial cells out of 100 cells counted in smear. In present study, pro-oestrus in bitches is described when 70” as suggested by Romagnoli (2006).

2.6 Abdominal Ultrasonography
An abdominal ultrasound was conducted between 23 and 30 days following the last mating to verify pregnancy in female dogs. All the females were evaluated in dorsal recumbency after hair clipping, and imaging was performed with a Doppler ultrasound machine. The probe was situated between two rows of mammary glands to create an image of the uterus. Its beam was directed ventro dorsally in front of the pelvic bones. Initially, the bladder was identified, followed by the observation of the uterus positioned underneath the bladder in the depth of the image. A completely filled urinary bladder is favored during ultrasound examinations as it acts as an acoustic window. Gestational sacs were observed to confirm the diagnosis
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Fig 2. Embryonic vesicles observed during pregnancy detection one month after mating.


4. RESULTS AND DISCUSSION
The present study was conducted on Determination of Ovulation Timing by using exfoliative vaginal cytology in Bitches with an aim to determine ovulation timing and correct date and time for mating in bitches. “Cytology is a minimally invasive and quick diagnostic technique that can help distinguish between inflammatory, infectious, and neoplastic processes” (MacNeill, A. L., 2016).  A total of 24 female dogs of various breeds were examined at the Department of Animal Reproduction, Gynaecology and Obstetrics, KNP College of Veterinary Science, Shirwal. The female dogs brought to the Teaching Veterinary Clinical Complex, KNP College of Veterinary Science, Shirwal. The ages of the dogs varied between 1.5 to 7 years. Among 24 bitches, 9 had no previous mating history and 3 had a history of repeat breeding. Factors such as age, reproductive background, feeding background, breed, and parity were taken into account. Of 24 bitches, natural mating occurred in 21 bitches, while three bitches underwent artificial insemination using fresh semen. The observations were noted in all 24 bitches from pro-estrous onward concerning the symptoms of behavioral oestrus assessed by vaginal cytology.

In this study, ultrasonography was performed one month post-mating to detect early pregnancy by assessing the gestational sac and the fetus's body and head in the pregnant bitches. Fetal heart function was assessed via ultrasound, indicating the fetus's viability. Moreover, non-pregnancies were confirmed using ultrasonographic evaluation. Of the 24, twenty were found to be expecting.

Table 1. Result of pregnancy detection through transabdominal USG one month after mating in different selected dogs.

	Sr.No.
	Days	from	Previous Mating / AI
	Pregnancy Status
	Gestational Length

	1
	32
	Positive
	62

	2
	28
	Positive
	63

	3
	30
	Positive
	61

	4
	32
	Positive
	63

	5
	28
	Positive
	61

	6
	25
	Positive
	64



	7
	35
	Negative
	62

	8
	32
	Positive
	63

	9
	30
	Positive
	62

	10
	28
	Positive
	61

	11
	27
	Positive
	60

	12
	28
	Positive
	61

	13
	34
	Positive
	62

	14
	32
	Positive
	63

	15
	30
	Positive
	62

	16
	28
	Positive
	61

	17
	27
	Negative
	63

	18
	34
	Positive
	62

	19
	32
	Positive
	61

	20
	28
	Positive
	62

	21
	30
	Positive
	63

	22
	32
	Negative
	60

	23
	35
	Positive
	60

	24
	28
	Positive
	63




5. CONCLUSION

The current research was carried out at the Department of Animal Reproduction, Gynaecology, and Obstetrics, KNPCVS, Shirwal. A total of 24 female dogs of different breeds were examined at the Teaching Veterinary Learning Complex, KNPCVS, Shirwal. All female dogs were chosen based on a history of pro-oestrus bleeding. The research involved observing and documenting clinical signs, analyzing vaginal cytology, and conducting ultrasonographic examinations after 25 to 35 days for the early diagnosis of pregnancy. The specifics of the research are outlined.
 “Vaginal cytology estimation can also be used to detect accuracy of ovulation timing in bitches but vaginal cytology alone is unreliable for determining ovulation time due to a lack of a standard procedure for analyzing vaginal smears, resulting in inconsistent interpretations among practitioners” (Arlt, S., 2018). Highest percentage of Cornification index and anuclear superficial cells can be used to detect the proper estrous in bitches., Ultrasonographic examination can be used to detect early pregnancy in bitches.
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