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ABSTRACT  

 

Vaginal samples collection for cytology in bitch is easy quicker and have many applications and 

importance in the context of gynaecologucal disorders and staging of estrus cycle phases in the bitch. 

The objective of this article is to describe the use of exfoliative vaginal cytology as a diagnostic tool in 

staging the cycle of bitch.  Total 32 samples from 8 bitches were collected by cotton swab. The mears 

were stained by Leishman staining and observed under light microscope at 40X. Under microscope 

Parabasal, Intermediate, keratinised cells were observed in different stage of estrus cycle. The result 

showed the proportion of vaginal cell was significantly different in each phase of estrus cycle. The 

proportion of keratinised cell was dominated in estrus phase. In conclusion, Vaginal cytology is a simple, 

quick and valuable technique for determining the stage of the reproductive cycle by analyzing specific 

percentages of cell types. 
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INTRODUCTION 

 

Knowing the reproductive physiology of the estrous cycle is important for the reproductive 

capacity of animals.  The canine estrous cycle is divided into 4 stages proestrus, estrus, diestrus and 

anestrous. Proestrus and estrus are commonly called “heat”. Ovulation occurs during estrus and for 

getting optimum pups it is essential to find an appropriate timing of mating. During the reproductive 

cycle of bitch, a bloody vaginal discharge with swollen vulva is noticed which will be helpful to 

determine other stages of the estrus cycle, i.e. proestrus or diestrus (Goodman, 2001). Proestrus can last 

from 3 days to 3 weeks, with 9 days being the average.  

During estrus there were changes in hormone levels in the female. These changes in hormone 

particularly estrogen from the ovarian follicle, have its effect on vaginal epithelium (Wright & Parry, 

1989). Pregnancy is characterized by few intermediate cells, a small number of RBCs, and a moderate to 

large number of polymorphonuclear cells (Sharma and Sharma 2016) . Thus the changes in the cells of 

vaginal epithelium gives us an idea of various stages of reproductive cycle. The smear collected over a 

period of 5-8 days shows changes from parabasal cells, intermediate cells, superficial cells, and anuclear 

cells. Parabasal and intermediate cells are the non-cornified cells where as superficial and anuclear cells 

are cornified cells. Therefore exfoliate vaginal cytology is a simple method to detect estrous cycle stages 

with respect to the optimal breeding time (Turmalay et al., 2011, Groppetti et al., 2012; Wehrend et al., 

2013). This will be beneficial to the owner of dog or breeder for management of breeding of their dogs. 

Therefore, the study was planned to characterised the various cell types during estrus cycle in bitch. 

 

MATERIALS METHODS 

 

Total 32 vaginal smears from 8 bitches as clinical cases with history of pro-oestrus bleeding 

presented in the private veterinary clinics located in Navi Mumbai and Uran city were procured during 

period 2015 to 2016. Vaginal cells were be collected using a sterile cotton-tipped swab stick without a 

speculum (Johnston et al., 2001). The moist cotton swab is gently inserted into the dorsal commissure of 

the vulva, advanced caudodorsally, until it passes over the ischial arch. The swab then rotated 2-3 times 
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in each direction with due care was taken to ensure good contact of swab with the vaginal mucosa.  and 

then withdrawn (Aydin et al., 2011). The collected cells are then lightly rolled onto a glass microscope 

slide (Feldman & Nelson, 1996; Johnston et al., 2001and Kustritz, 2006). 

The vaginal smears were prepared and stained using Leishman‟s stain procured from HiMedia 

Laboratories Private Limited. The Leishman’s Staining Technique was performed as described by 

Christiansen (1984). Briefly, an air-dried smears were fixed in undiluted stain solution for 2 min. The 

undiluted stain was then added to slide, twice its volume of distilled water was added and mixed gently. 

The diluted stain was allowed to act for 15 minutes. The slide was washed, dried, and observed under the 

microscope (40X).  A total 100 cells were calculated and were classified by examining the morphology 

of epithelial cells as parabasal cells, intermediate cells and superficial cells or cornified cells during all 

the stages of estrus cycle. The data was tabulated in percentages and the Mean ± SE was for all cells were 

calculated by Microsoft excel. 

 

  

RESULT AND DISCUSSION 

 

In present study 32, vaginal smears examined from 08 bitches under a microscope (40X) from 

the start of proestrus bleeding to various stages of their reproductive cycle. It was observed that all smears 

prepared showed sufficient coloured cells that was easily identifiable as exfoliated epithelial cells and 

were classified as Parabasal, Intermediate, superficial , Cornified and RBCs Fig. 1 to 2. A total number 

of 100 cells were counted from each smear and Mean ± SE of cell type was tabulated in table 1. In the 

present study, Parabasal cells (Fig. 1) are small, round or oval with a large nucleus and with cytoplasmic 

vacuoles. Parabasal cells may also contain neutrophil granulocytes in the cytoplasm (Wright & Parry, 

1989). Similarly larger cells than the parbasal cell having irregular, folded, and angular cytoplasm with 

few round and polygonal shapes call as intermediate cells (Fig. 1) were seen. Whereas, larger cells 

(Anuclear cells or Squamous cells or Superficial cells) were found with a pyknotic or faded nuclei with 

abundant, angular, and folded cytoplasm (Johnston et al., 2001) (Fig 2). 

The stage of the estrous cycle is commonly identified by the proportion of different vaginal cell 

types. From table 1, it was found that, as pro-oestrus progresses the parabasal cell changed to intermediate 

and then in to superficial cells, then superficial cells nucleus gradually lost and became Cornified or 

superficial cells in estrus.  

In this study, the onset of the proestrus phase in bitches was marked by the appearance of 

serosanguinous secretions on the vulva for a duration of 6-8 days. Vaginal smears prepared during 

proestrus showed a high intermediate (52.25±1.38) and superficial (43.88±1.59) cells and a small 

proportion of keratinized cells (2.00±0.40) and red blood cells (Table 1). The similar findings were 

recorded by Gulavane, (2001) and Root Kustritz, (2006). This pattern occurs because the vaginal mucosa 

thickens substantially during this phase, creating a barrier that prevents neutrophil migration. In contrast, 

red blood cells readily enter the vaginal lumen through estrogenic effects on vascular permeability 

(Reddy et al., 2011). This differs from Groppetti et al. (2012), who found neutrophils in most smears due 

to their potential ability to move from uterine capillaries. The authors attributed this presence to 

neutrophils' capacity to migrate from uterine capillaries into the vaginal canal. Elevated estrogen levels 

during proestrus enhance vascular permeability in reproductive tissues, facilitating the extravasation of 

both neutrophils and red blood cells into the vaginal space.  

As the proestrus period progresses, vaginal smear examinations show a shift from intermediate 

and parabasal cells to superficial cells (Gupta et al. 2012). In present study, initially, small and large 

intermediate cells, along with parabasal and superficial cells, are present. By the 7-8th day in most bof 

bitches, parabasal cells disappear, and superficial and keratinsed cells become predominant. The results 

of present study differs from the study conducted by Gupta et al. (2012), which showed that the 

proportion of superficial cells was higher during proestrus. 
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The appearance of maximum number of superficial cells and keratinised (anuclrar) cells is the 

defining feature of the cytologic estrus phase. Some authors claim that a typical vaginal smear in estrus 

has 100%; superficial cells and >80 % cells with pyknotic or absent nuclei (Bergeron et al., 2014). 

Another definition of estrus is the presence of more than 90% superficial keratinized epithelial cells 

(Bouchard et al., 1991). Most of the bitches between the 9-11 days of vaginal discharge, showed fully 

cornified (anucleated) cells dominated as much as (65.00±3.16), and the percentage of superficial cells 

(nucleated) was (29.38±3.79)  indicating they are in estrus phae. This is due to estrogen-induced 

proliferation of uterine and vaginal epithelium (Gupta et al., 2012 and Siregar et al. 2016). Some bitches 

in estrus phase showed scanty erythrocytes, absence of neutrophils, and very low numbers of intermediate 

cells, consistent with earlier findings (Mshelia et al., 2001). However, Kustritz (2012) found that not all 

female dogs show full cornification, with vaginal smears showing nucleated superficial cells, which is 

consistent with the results of vaginal smear examination of 3 bitches in the present study. Thus, on two 

to three alternate days the bitch should to go for cytological examination to decide breeding time.  

Diestrus occurs in all bitches, irrespective of pregnant or non-pregnant status. This period is of 

luteal phase of cycle with scanty mucoid vulvar discharge. The onset of diestrus occurs when the number 

of superficial and squamous cells has decreased by at least 20% (Bouchard et al., 1991) and when a 

higher number of neutrophil granulocytes are present (Aydin et al., 2011). As per table 1, the females in 

diestrus showed that the proportion of keratinized cells were reduced drastically while few intermediate 

(57.25±1.43) and parabasal (29.25±0.84) cells increased. Similar findings were reported by Gulavane, 

(2001) and Moxon et al., (2012). This is due to high progesterone secretion by corpus luteum in the 

diestrus phase (Zohara et al. 2014). In few cases neutrophils were found during this period, this 

infiltration of neutrophils might be due to a high level of blood progesterone (Gupta et al. 2012).  

Anestrus is a period of reproductive quiescence and vaginal cytology revealed only a scant 

number of single cells or small groups of cells i.e., non-cornified (Groppetti et al.2015). The nucleated 

basal (69.50±2.11) and intermediate cells (28.38±1.90) of the stratified squamous epithelium, as well as 

a few neutrophils, make up the smear in anestrus (Sharma and Sharma 2016).  

CONCLUSION  

Based on above findings, it is concluded that, vaginal cytology is a simple, quick, affordable and 

accurate way to assess estrus cycle in dogs. In the present study, based on the presence of anuclear and 

superficial cells it was indicated that the bitches were in estrus.  
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Figure 1, Vaginal cytology of shows non-

confirmed cells (P= parabasal cell, I= 

intermediate cell) 

Figure 2, Vaginal cytology of canine shows 

confirmed cells (S= Superficiial cells cell, K= 

Keratinised cell) 

 

 

 

 

Table-1 Mean percentage of different vaginal epithelial cells population obtained during stages of 

reproductive cycles. 

 

Stages of 

cycle 

Parabasal Intermediate Superficia

l 

Cornified Neutrop

hils 

RBCs 

Pro estrus 1.88±0.78 52.25±1.38 43.88±1.5

9 

2.00±0.40 + +++ 

Estrus 0.00±0.00 5.63±1.26 29.38±3.7

9 

65.00±3.1

6 

+/- +/- 

Diestrus 29.25±0.8

4 

57.25±1.43 4.50±0.40 0.00±0.00 ++ +/- 

Anestrus 69.50±2.1

1 

28.38±1.90 2.13±0.54 0.00±0.00 +/- - 
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