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INTRODUCTION 

In the bitches, masses protruding from the vulva may occur 

due to many reasons such as vaginal fold prolapse (VFP), 

true vaginal prolapse, vaginal neoplasia, clitoral 

enlargement or uterine prolapse (Sontas et al., 2010). VFP 

occurs often at the peak of estrogen concentration in intact 

female dogs which are usually young and during between 

first and third estrous cycle (Schutte, 1967; Post et al., 

1991; Johnston et al., 2001; Nak and Kasikci, 2013; Singh 

et al., 2022; Antonov and Ivanova, 2023). VFP is a result 

of the vaginal mucosa overreacting to estrogens during 

prooestrus or early oestrus. On the other hand, true vaginal 

prolapse is the protrusion of the entire vaginal mucosa 

through the vulva. This rarely occurs after copulation, 

during pregnancy and before or after parturition due to 

increased oestrogen levels, or as a result of increased intra-

abdominal pressure, abdominal trauma in a pregnant bitch, 
vaginal tumours (transmissible venereal tumour), or 

constipation. In the past, VFP is also named vaginal 

hyperplasia, vaginal prolapse, vaginal hypertrophy, estrual 

hypertrophy, vaginal eversion and vaginal protrusion. 

Today, the more common term VFP is used to describe this 

condition, which is different from other species (Sontas et 

al., 2010; Ozenc et al., 2016 and 2017).   

There are three degrees of VFP in bitches. Slight to 

moderate eversion of vaginal floor with no observation this 

tissue through the vulvar lips is classified as Type I. In 

Type II; prolapse tissue of the cranial floor and lateral 

walls of the vagina is observed through the vulvar lips like 

a tongue or pear. Type III, the vaginal wall is completely 

prolapsed as a doughnut shaped (Johnston et al., 2001; 

Kurt et al., 2019; Anya et al., 2020; Bucci et al., 2022; 

Antonov et al., 2023; Methai et al., 2023). 

Slight cases can be spontaneously resolved during 

diestrus stage without any treatment (Semacan, 2007; 

Singh et al., 2022; Antonov et al., 2023). However, in the 

majority of spontaneous regressing cases will be 

recurrence at the subsequent estrous cycle (66-100%) 

(Johnston et al., 2001; Antonov et al., 2023). Ovulation 

may be induced by GnRH or hCG in affected bitches that 

are not yet during preovulatory stage with serum 

progesterone level below 2 ng/ml (Johnston et al., 2001; 

Nak and Kasikci, 2013).   

ABSTRACT 

The aims of present study were to investigate the efficiency of new surgical 

approach by clinical (complete blood count, operation time) and to 

determine the response of oxidative stress, immun system and acute phase 

proteins with total antioxidant status, total oxidant status, oxidative stress 
index, nitric oxide, interleukin 1, 6, 8, 10, tumour necrosis factor alpha, 

haptoglobin, C-reactive protein and serum amyloid A in bitches with 

vaginal fold prolapse. The seven bitches with vaginal fold prolapse were 
conducted as a study group and operated vaginal amputation or submucosal 

resection with a new technique by Reverdin needle. The six bitches with 

vaginal fold prolapse were planned as a control group and treated by routine 
vaginal amputation or submucosal resection. The blood samples were 

collected to just before operation and after operation two hours, seven days, 
fourteen days in two groups. The mean weight of the excised prolapsed fold 

in the study group was 157.31 ± 44.46 g with an operative time of 39.28 ± 

6.74 min. In comparison, the removed vaginal tissue in the control group 
weighed 165.17 ± 36.82 g and took 45.67 ± 7.87 min (P>0.05). In the 

groups, the above parameters were evaluated preoperatively and 

postoperatively (after 2 hours, 7 and 14 days) and were not find difference 
except for few blood findings in both groups and interleukin 1 in the control 

group. In the intergroup comparison, the study group showed statistically 

higher interleukin 1, 8, haptoglobin, and C-reactive protein levels on 

postoperative day 14 compared to the control group, while its total oxidant 

status value was found to be lower. The result of this study, the new 

technique used did not demonstrate a clear superiority over the routine 
operative procedure. However, it can be chosen to shorten the operation 
time and press of all tissue. 
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Hysteropexy can be tried, if the prolapsed vagina 

tissue is not returned or stabilized its normal position. 

Ovariohysterectomy can be applied in chronic cases 

(Semacan, 2007). If the prolapsed vagina tissue prevents 

urination, there is a possibility of infection or impair of 

vagina and uterine circulation, serious necrosis and it 

becomes persistent, it must be excision by operation (Nak 

and Kasikci, 2013; Bucci et al., 2022).   Submucosal 

resection of vagina and vaginal amputation can be 

performed in Type II and III, respectively (Nak and 

Kasikci, 2013). 

Wound healing processes consist of cellular and 

biochemical events that begin with trauma and result in 

new tissue formation. Many factors affect this recovery 

(Gonzalez et al., 2016). Antioxidants play a role in wound 

healing by removing reactive oxygen species that damage 

wounds due to their effects on cells and tissues (Kumar et 

al., 2007). Cellular immunity also plays an important role 

in the regulation of wound healing. Proinflammatory 

cytokines such as interleukin 1 (IL-1), IL-6 and tumour 

necrosis factor alpha (TNF-α) help protect against 

infections, prepare injured tissue for repair and increase 

the migration and activation phagocytes (Lowry, 1993).  It 

had been reported that IL-8 modulates the functions of 

many inflammatory cells during wound healing 

(Konstantinova et al., 1996). Acute phase proteins are used 

to assess the immune system against infection, 

inflammation or trauma. These blood proteins are 

synthesized in the liver and their secretion is regulated by 

proinflammatory cytokines, especially IL-6 (Tiftik, 1996; 

Murata et al., 2004; Petersen et al., 2004). They play a role 

in limiting microbial growth and reorganizing hemostasis 

in animals exposed to infection, inflammation, surgical 

trauma or stress (Eckersall, 2004; Eckersall and Bell, 

2010). 

The aims of present study were to investigate the 

efficiency of new surgical approach by clinical (complete 

blood count, operation time) and to determine the response 

of oxidative stress, immune system and acute phase 

proteins with total antioxidant status (TAS), total oxidant 

status (TOS), nitric oxide (NO), oxidative stress index 

(OSI), IL-1, IL-6, IL-8, IL-10, TNF-α, haptoglobin (Hp), 

C-reactive protein (CRP) and serum amyloid A (SAA) in 

bitches with VFP. 

 

MATERIALS AND METHODS 

Groups 

The thirteen female Turkish-Anatolian Shepherd Dogs 

with VFP, ranging in age from 8-36 months, were used in 

the present study. Seven of these animals were in the study 

group (applied new surgical technique) (Figure 1) and six 

bitches were in the control group (applied routine surgical 

technique). The bitches with VFP were taken groups 

sequentially. Operations of all animals were performed by 

the same operators. 

 

Study design 

Amoxicillin (Vilamoks-LA®) (15 mg/kg, SC) was 

administrated before xylazine-ketamine anesthesia. 

Anesthesia was induced with xylazine (Basilazin®) (2 

mg/kg, IM), followed by ketamine (Ketasol®) (10 mg/kg, 

IM) ten minutes later. The bladder was catheterized 

following anesthesia. Operation time was recorded from 

the placement of surgical drape to end of the operation. In 

addition, the weight of the excised tissue was measured. 

Operation in the study group (n=7). Figure 1 was 

showed operations of study group in Type III (n=5).  

 

 

Figure 1. Operation technique applied to bitches with Type III 

vaginal fold prolapse in the study group (up to 4 o'clock).  
a-b: Direction and application of Reverdin needle (without suture 

material). c: Opening the eye of Reverdin needle. d: Threading the suture 

material into the eye of Reverdin needle and closing the needle’s eye. e: 

Pulling out the half of the suture material. f-g-h: Re-application of Reverdin 

needle at another angle. i: Threading the suture material (part of inside) 

into the eye of Reverdin needle and closing the needle’s eye. j: Forming a 

loop by pulling out the Reverdin needle. k: Passing the suture material (part 

of outside) through this loop. l: Tightening the inner and outer ends of the 

suture. m: Repeating of this technique. n-o: Ligation of the suture. 

 

 

All of prolapse tissue was surrounded using this suture 

technique (ligated at 4, 8 and 12 o'clock) in Type III.  

This suture technique was also applied in Type II (n= 

2) without interruption. The Reverdin needle was passed 

from right to left through the base of the prolapsed tissue 

without a suture material. The eye of the Reverdin needle 

was then opened, threaded with the suture material, and 

closed. Half of the suture material was pulled through from 

left to right. Next, the Reverdin needle was passed through 

the tissue again, directly underneath, without the suture 

material. The left part of the suture material was threaded 

into the needle's eye, and the eye was closed. A loop was 

formed by drawing the Reverdin needle back to the right, 

and the right end of the suture was passed through this 

loop. Both ends of the suture were then tightened. This 

technique was repeated along the entire length of the 

prolapsed tissue. Upon reaching the end of the tissue, the 

left end of the suture was pulled to the right using the 

Reverdin needle, and the suture was ligated. 

In both types, the prolapsed tissue was removed just in 

front of the suture line. 

Operation in the control group (n=6). Submucosal 

resection and vaginal amputation were applied to the 

bitches with Type II (n=1) and Type III (n=5) in the control 

group, respectively (Nak and Kasikci, 2013). 

 

Sample collection and preparing for analysis 

The blood samples were collected just before induction of 

anesthesia and 2 hours, 1 week and 2 weeks after operation 

in two groups. Blood samples were collected into serum, 

EDTA and heparinized test tubes by V. cephalia 

antebrachium. The sera and plasma samples were obtained 

in the blood sample collected into the sera (3000 rpm, 10 

min) and heparinized tubes (3000 rpm, 10 min, at 4°C) by 

centrifugation (Hettich, Germany), respectively. The sera 

and plasma samples were stored at -80°C until biochemical 

analysis.  

 

Hematological parameters 

Into the EDTA tubes, blood samples were used to 

determine white blood cell (WBC), erythrocyte (RBC), 

lymphocyte (LYM), monocyte (MON), neutrophil (NEU), 
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eosinophil (EOS), basophil (BAS), hemoglobin (HGB), 

hematocrite (HCT) and platelet (PLT) count by using 

commercial test kits using blood counter (Abacus Junior 

Vet 5, Austria). All samples were evaluated on the same 

day. 

 

Cytokines and acute phase proteins, nitric oxide levels 

Blood samples were individually collected into serum test 

tubes for cytokines, acute phase proteins and NO. IL-1 

(ECA0030), IL-6 (ECA0013), IL-8 (ECA0014), IL-10 

(ECA0012), TNF-α (ECA0020), CRP (ECA0006), HP 

(ECA0008), SAA (ECA0029) and NO (EH4229) levels 

were determined by an ELISA reader (Biotek, USA) with 

Canine ELISA diagnostic kits (Fine Test, China). 

 

Oxidative stress parameters 

Blood samples were individually collected into 

heparinized test tubes for TOS and TAS were determined 

by an ELISA reader (SIRIO S, Indonesia) with test kits 

(Rel Assay Diagnostics, Türkiye). The ratio of TOS to 

TAS is defined as OSI. The units of TOS and TAS were 

equated to calculate the index. Results were expressed in 

Arbitrary Units (AU). OSI (arbitrary unit) = TOS (μmol 

H2O2 Eq/L)/TAS (μmol Trolox Eq/L)x100 (Kosecik et 

al., 2005). 

 

Statistical analysis 

Data processing was performed with the SPSS 15.0 (SPSS, 

Inc., Chicago, IL, USA). The normality of all data was 

assessed by the Shapiro-Wilk test. In the blood samples 

taken before the operation, on the 2nd hour, 7th day, and 

14th day after the operation, repeated measurements and 

comparisons between groups, variance analysis (General 

Linear Model) was used for parameters with normal 

distribution, and Friedman’s test was used for non-

normally distributed parameters. In the statistical analysis 

of whole blood findings, TAS, TOS, OSI, acute phase 

proteins, and cytokine levels of dogs in the study and 

control groups, one-way ANOVA test was performed in 

repeated measurements. In the test, p<0.05 was accepted 

as important. RBC, PLT (study group) and RBC, LYM, 

NEU (control group) counts, IL-1, IL-6, IL-10, TNF-α, 

HP, SAA, NO (study group) and IL-6, SAA (control 

group) levels were tested using the Friedman test and 

p<0.0083 in the Wilcoxon test with a Bonferroni 

adjustment to determine which of the 4 groups differed 

from the others. When comparing the control and study 

groups; Normality assessments for intergroup 

comparisons (Shapiro-Wilk test) revealed that IL-6 and 

SAA levels (preoperative, postoperative hour 2, days 7 and 

14), TNF-α levels (preoperative and postoperative days 7 

and 14), HP levels (preoperative and postoperative hour 

2), and NO levels (postoperative days 7 and 14) exhibited 

a non-parametric distribution. Accordingly, the Mann-

Whitney U test was used to compare the data at these 

specific time points, and statistical significance was 

evaluated at a Bonferroni-adjusted p<0.025. Independent 

Samples T Test was performed on the other parameters. In 

the test, p<0.05 was accepted as important. 

 

RESULTS 

The bitches were 17±3.66 and 11.67±2.54 months old in 

the study and control groups, respectively. There was no 

statistically difference between groups (p>0.05) (Table 1). 

According to the owners, eight bitches (study group=3, 

control group=5) were at first estrous period, four bitches 

(study group=3, control group=1) were at second estrous 

period and one bitch (study group) was at third estrous 

period. However, it was learned that all of the bitches, 

which were at second and third estrous periods, were also 

observed at the previous estrous periods by anamnesis. 

The owners stated that vaginal fold prolapsed were lasting 

for 17.28±7.25 and 13.67±3.67 days in the study and 

control groups, respectively (Table 1). There was no 

statistically difference between groups (p>0.05). 

 
 Table 1. Age and lasting of vaginal fold prolapse of the bitches in the study and control groups. 

Groups Study (n=7) Control (n=6)  

Parameters Mean±SE Median 
Mean 

Rank 
Mean±SE Median 

Mean 

Rank 
p 

Age (month) 17±3.66 12 8.79 11.67±2.54 9 4.92 NS 
Lasting of vaginal 

fold prolapse (day) 
17.28±7.25 10 7 13.67±3.67 12.50 7 NS 

 NS: not significant and n: number of animals. 

 

 

The weight of the extracted vagina tissue from the 

bitches was 157.31±44.46 and 165.17±36.82 g in the study 

and control groups, respectively. There was no statistically 

difference between groups (p>0.05). The mean operation 

time of the bitches with VFP was 39.28±6.74 and 

45.67±7.87 min in the study and control groups, 

respectively. There was also no statistically significant 

difference between the groups (p>0.05). 

The results of complete blood count of preoperative 

and postoperative (hour 2, days 7 and 14) in the study 

group are shown in Table 2. 

In the study group, the count of WBC (p<0.01), MON 

(p<0.05) and NEU (p≤0.001) were significantly increased 

2nd hour after the operation compared to the 14th day after 

the operation.  Other hematological parameters did not 

differ statistically among the preoperative and 

postoperative (hour 2, days 7 and 14) (p>0.05). The results 

of complete blood count of preoperative and postoperative 

(hour 2, days 7 and 14) in the control group are shown in 

Table 3. 

In the control group, the count of WBC (p<0.05) and 

NEU (p<0.01) were significantly increased 2nd hour after 

the operation compared to the 14th day after the operation. 

Other hematological parameters did not differ statistically 

among the preoperative and postoperative (hour 2, days 7 

and 14) (p>0.05). 

No statistically significant difference was found when 

complete blood count findings were compared between the 

groups (Table 4). 

The levels of IL-1, IL-6, IL-8, IL-10, TNF-α, Hp, CRP 

and SAA of preoperative and postoperative (hour 2, days 

7 and 14) in the study group are shown in Table 5.  
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Table 2. Preoperative and postoperative (hour 2, days 7 and 14) hematological parameters in the study group (n=7). 

Parameters Preoperative 
Postoperative 

(hour 2) 

Postoperative   

(day 7) 

Postoperative  

(day 14) 
p 

WBC (109/l) 17.59±2.79ab 21.52±2.89a 15.07±1.47ab 10.57±1.49b <0.01 

LYM (109/l) 1.03±0.19 0.92±0.23 1.80±0.35 1.80±0.34 NS 

MON (109/l) 0.78±0.14ab 0.94±0.08a 0.57±0.09ab 0.41±0.05b <0.05 
NEU (109/l) 14.46±2.39ab 18.68±2.65a 11.86±1.37ab 7.31±1.41b ≤0.001 

EOS (109/l) 1.10±0.51 0.78±0.36 0.59±0.08 1.00±0.18 NS 

BAS (109/l) 0.22±0.05 0.20±0.06 0.21±0.02 0.15±0.02 NS 

RBC (1012/l) 
7.13±0.44 

6.83 

6.06±0.40 

5.87 

5.91±0.60 

6.41 

6.18±0.48 

6.13 
NS 

HGB (g/dl) 14.41±0.67 12.51±0.44 12.16±0.96 12.40±0.71 NS 
HCT (%) 40.19±1.59 33.75±0.90 33.23±2.47 34.87±1.78 NS 

PLT (109/l) 
495.29±44.71 

449 

407.57±69.52 

478 

556.57±46.37 

533 

567.71±73.03 

532 
NS 

Mean values within the same row with different superscripts letter a, b are significantly different (p<0.05; p<0.01; p≤0.001). Parametric data 

were expressed as mean ± SE. Nonparametric values were expressed as mean ± SE and median. NS: not significant and n: number of animals.  
 

 

Table 3. Preoperative and postoperative (hour 2, days 7 and 14) hematological parameters in the control group (n=6). 

Parameters Preoperative 
Postoperative 

(hour 2) 

Postoperative   

(day 7) 

Postoperative  

(day 14) 
p 

WBC (109/l) 22.70±2.82ab 25.30±2.90a 16.74±1.54ab 13.73±1.05b <0.05 

LYM (109/l) 
1.69±0.31 

1.7 
1.43±0.39 

1.23 
2.39±0.74 

2.00 
2.63±1.03 

1.88 
NS 

MON (109/l) 0.62±0.11 0.84±0.11 0.56±0.07 0.55±0.10  NS 

NEU (109/l) 
19.71±3.01 

17.47ab 
22.50±3.20 

20.19a 
12.66±1.75 

11.07ab 
8.24±0.58 

8.29b 
<0.01 

EOS (109/l) 0.76±0.23 0.37±0.10 0.96±0.31 2.14±0.83  NS 

BAS (109/l) 0.25±0.07 0.15±0.04 0.17±0.03 0.17±0.02  NS 

RBC (1012/l) 
7.09±0.54 

7.01 

6.43±0.46 

6.83 

5.99±0.40 

6.31 

6.75±0.45 

6.98 
NS 

HGB (g/dl) 14.70±1.36 13.58±1.31 12.60±1.13 13.75±1.00  NS 
HCT (%) 41.87±4.11 38.18±4.06 35.75±3.83 39.67±3.65  NS 

PLT (109/l) 504.50±79.62 508.50±58.32 531.33±92.29 438.67±66.52  NS 

Mean values within the same row with different superscripts letter a, b are significantly different (p<0.05; p<0.01).  Parametric data were 
expressed as mean ± SE. Nonparametric values were expressed as mean ± SE and median. NS: not significant and n: number of animals.  
 

 

Table 4. Comparison of hematological parameters between the control (n=6) and study (n=7) groups at preoperative and postoperative (hour 

2, days 7 and 14). 

 Preoperative Postoperative 

(hour 2) 
Postoperative 

(day 7) 
Postoperative 

(day 14) 
 control study control study control study control study 

WBC (109/l) 22.70±2.82 17.59±2.79 25.30±2.90 21.52±2.89 16.74±1.54 15.07±1.47 13.73±1.05 10.57±1.49 
LYM (109/l) 1.69±0.31 1.03±0.19 1.43±0.39 0.92±0.23 2.39±0.74 1.80±0.35 2.63±1.03 1.80±0.34 
MON (109/l) 0.62±0.11 0.78±0.14 0.84±0.11 0.94±0.08 0.56±0.07 0.57±0.09 0.55±0.10 0.41±0.05 
NEU (109/l) 19.71±3.01 14.46±2.39 22.50±3.20 18.68±2.65 12.66±1.75 11.86±1.37 8.24±0.58 7.31±1.41 
EOS (109/l) 0.76±0.23 1.10±0.51 0.37±0.10 0.78±0.36 0.96±0.31 0.59±0.08 2.14±0.83 1.00±0.18 
BAS (109/l) 0.25±0.07 0.22±0.05 0.15±0.04 0.20±0.06 0.17±0.03 0.21±0.02 0.17±0.02 0.15±0.02 
RBC (1012/l) 7.09±0.54 7.13±0.44 6.43±0.46 6.06±0.40 5.99±0.40 5.91±0.60 6.75±0.45 6.18±0.48 
HGB (g/dl) 14.70±1.36 14.41±0.67 13.58±1.31 12.51±0.44 12.60±1.13 12.16±0.96 13.75±1.00 12.40±0.71 
HCT (%) 41.87±4.11 40.19±1.59 38.18±4.06 33.75±0.90 35.75±3.83 33.23±2.47 39.67±3.65 34.87±1.78 
PLT (109/l) 504.50±79.62 495.29±44.71 508.50±58.32 407.57±69.52 531.33±92.29 556.57±46.37 438.67±66.52 567.71±73.03 

Parametric data were expressed as mean ± SE. n: number of animals. 
 

 

Table 5. Preoperative and postoperative (hour 2, days 7 and 14) cytokine and acute-phase protein levels in the study group (n=7). 

Parameters Preoperative 
Postoperative 

(hour 2) 

Postoperative 

(day 7) 

Postoperative 

(day 14) 
p 

IL-1 (pg/ml) 
13.31±0.77 

13.00 

14.09±1.34 

12.50 

14.33±1.03 

14.33 

13.41±0.57 

12.96 
NS 

IL-6 (pg/ml) 5123.72 5151.08 5238.20 5382.23 NS 

IL-8 (pg/ml) 84.28±0.62 83.82±0.49 83.38±0.54 83.20±0.59 NS 

IL-10 (pg/ml) 
152.91±18.82 

129.08 
322.96±83.59 

212.65 
179.17±25.67 

197.99 
304.72±108.75 

183.22 
NS 

TNF-α (pg/ml) 
12.38±2.48 

10.93 
13.99±2.77 

13.99 
7.99±2.56 

6.07 
17.89±5.60 

12.58 
NS 

Hp  (ng/ml) 
1.64±1.22 

0.22 

0.98±0.66 

0.22 

0.35±0.09 

0.23 

0.24±0.02 

0.24 
NS 

CRP (ng/ml) 3.35±0.94 3.49±0.79 2.88±0.62 3.88±0.36 NS 

SAA (ng/ml) 0.14 0.24 0.19 0.21 NS 

Parametric data were expressed as mean ± SE. Nonparametric values were expressed as mean ± SE and median. NS: not significant and n: number of 

animals. 
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The levels of IL-1, IL-6, IL-8, IL-10, TNF-α, Hp, CRP 

and SAA did not differ statistically significant between the 

preoperative and postoperative (hour 2, days 7 and 14) in 

the study group (p> 0.05). The levels of IL-1, IL-6, IL-8,

IL-10, TNF-α, Hp, CRP and SAA of preoperative and 

postoperative (hour 2, days 7 and 14) in the control group 

are shown in Table 6. 

 

 
 Table 6. Preoperative and postoperative (hour 2, days 7 and 14) cytokine and acute-phase protein levels in the control group (n=6). 

Parameters Preoperative 
Postoperative 

(hour 2) 

Postoperative 

(day 7) 

Postoperative 

(day 14) 
p 

IL-1 (pg/ml) 11.93±0.15ab 12.46±0.30a 12.16±0.25ab 11.62±0.10b <0.05 
IL-6 (pg/ml) 5411.10 5385.09 5571.57 5319.39 NS 

IL-8 (pg/ml) 82.78±0.62 82.17±0.55 82.28±0.32 81.57±0.19 NS 

IL-10 (pg/ml) 158.43±22.59 166.52±28.48 175.05±22.63 114.62±24.93 NS 
TNF-α (pg/ml) 23.42±1.52 13.36±1.00 18.32±2.52 24.97±2.01 NS 

Hp  (ng/ml) 0.16±0.00 0.16±0.00 0.16±0.00 0.17±0.00 NS 

CRP (ng/ml) 1.99±0.62 2.18±0.63 2.44±0.45 2.61±0.39 NS 
SAA (ng/ml) 0.14 0.14 0.14 0.14 NS 

Mean values within the same row with different superscripts letter a, b are significantly different (p<0.05). Parametric data were expressed as 

mean ± SE. Nonparametric values were expressed as median. NS: not significant and n: number of animals.  

 

 

The levels of IL-1, IL-6, IL-8, IL-10, TNF-α, Hp, CRP, 

and SAA were compared between the groups (Table 7). In 

the preoperative period, the control group exhibited 

significantly higher TNF-α levels than the study group 

(p<0.05). This statistically significant difference was 

observed on postoperative day 7. At postoperative hour 2 

and day 14, IL-8 levels were significantly higher in the 

study group than in the control group (p<0.05). 

Furthermore, IL-1, Hp, and CRP levels were also found to 

be higher in the study group compared to the control group 

on postoperative day 14 (p<0.05). 

In the control group, the levels of IL-1 were 

significantly increased 2nd hour after the operation 

compared to the 14th day after the operation (p<0.05). The 

levels of NO, TOS, TAS and OSI of preoperative and 

postoperative (hour 2, days 7 and 14) in the study group 

are presented in Table 8. 

There were no statistically significant changes in terms 

of NO level, TOS, TAS and OSI between preoperative and 

postoperative 2nd hour and 7th and 14th days in the study 

group (p>0.05). The levels of NO, TOS, TAS and OSI of 

preoperative and postoperative (hour 2, days 7 and 14) in 

the control group were given in Table 9. 

When comparing the oxidative stress parameters of the 

control and study groups, only the TOS value on 

postoperative day 14 in the study group was found to be 

statistically significantly lower than that of the control 

group (p<0.05). The comparison of oxidative stress 

parameters between the groups is summarized in Table 10. 

Recurrence was not observed any bitches. Gestation 

information was obtained from five bitches in the study 

group and three bitches in the control group and all were 

found to have delivered. 

 

 

Table 7. Comparison of preoperative and postoperative (hour 2, days 7 and 14) cytokine and acute-phase protein levels between the control 

(n=6) and study (n=7) groups. 

 Preoperative Postoperative 

(hour 2) 
Postoperative 

(day 7) 
Postoperative 

(day 14) 
 control study control study control study control study 
IL-1 (pg/ml) 11.93±0.15 13.31±0.77 12.46±0.30 14.09±1.34 12.16±0.25 14.33±1.03 11.62±0.10 13.41±0.57* 
IL-6 (pg/ml) 5411.10 5123.72 5385.09 5151.08 5571.57 5238.20 5319.39 5382.23 
IL-8 (pg/ml) 82.78±0.62 84.28±0.62 82.17±0.55 83.82±0.49* 82.28±0.32 83.38±0.54 81.57±0.19 83.20±0.59* 
IL-10 (pg/ml) 158.43±22.59 129.08 166.52±28.48 212.65 175.05±22.63 197.99 114.62±24.93 183.22 
TNF-α (pg/ml) 23.42±1.52* 

24.48 
12.38±2.48 

10.93 
13.36±1.00 

12.51 
13.99±2.77 

13.99 
18.32±2.52* 

19.18 
7.99±2.56 

6.07 
24.97±2.01 

27.13 
17.89±5.60 

12.58 
Hp  (ng/ml) 0.16±0.00 

0.16 
1.64±1.12 

0.22 
0.16±0.00 

0.16 
0.98±0.66 

0.22 0.16±0.00 0.35±0.09 0.17±0.00 0.24±0.02* 
CRP (ng/ml) 1.99±0.62 3.35±0.94 2.18±0.63 3.49±0.79 2.44±0.45 2.88±0.62 2.61±0.39 3.88±0.36* 
SAA (ng/ml) 0.14 0.19 0.14 0.24 0.14 0.19 0.14 0.21 

Parametric data were expressed as mean ± SE. Nonparametric values were expressed as mean ± SE and median. n: number of animals. *p<0.05 

 

 
Table 8. Preoperative and postoperative (hour 2, days 7 and 14) oxidative stress parameters in the study group (n=7). 

Parameters Preoperative 
Postoperative 

(hour 2) 

Postoperative 

(day 7) 

Postoperative 

(day 14) 
p 

NO (ng/ml) 
0.27±0.02 

0.25 
0.27±0.03 

0.22 
0.29±0.04 

0.26 
0.33±0.04 

0.30 
NS 

TOS  (µmolH2O2/l) 5.32±1.28 5.35±0.99 6.21±0.86 4.18±0.75 NS 

TAS (mmol Trolox 

Equiv/l) 
0.92±0.22 0.58±0.08 0.51±0.10 0.83±0.28 NS 

OSI (arbitrary unit)                         0.83±0.22 0.98±0.16 1.52±0.30 1.13±0.42 NS 

Parametric data were expressed as mean ± SE. Nonparametric values were expressed as mean ± SE and median. NS: not significant and n: number of animals.  
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Table 9. Preoperative and postoperative (hour 2, days 7 and 14) oxidative stress parameters in the control group (n=6). 

Parameters Preoperative 
Postoperative 

(hour 2) 

Postoperative 

(day 7) 

Postoperative 

(day 14) 
P 

NO (ng/ml) 0.26±0.04 0.25±0.03 0.28±0.02 0.30±0.02 NS 

TOS (µmolH2O2/l) 7.12±0.53 4.72±1.31 6.56±0.84 6.93±0.65 NS 

TAS (mmol Trolox 

Equiv/l) 
0.45±0.13 0.41±0.13 0.26±0.07 0.49±0.13 NS 

OSI (arbitrary unit) 2.26±0.55 1.92±0.79 3.21±0.76 1.91±0.43 NS 

 NS: not significant and n: number of animals.  

 

 

 
Table 10. Comparison of preoperative and postoperative (hour 2, days 7 and 14) oxidative stress parameters between the control (n=6) and 

study (n=7) groups. 

 
Preoperative 

Postoperative 

(hour 2) 

Postoperative 

(day 7) 

Postoperative 

(day 14) 

 control study control study control study control study 

NO (ng/ml) 
0.26±0.04 

0.23 

0.27±0.02 

0.25 

0.25±0.03 

0.24 

0.27±0.03 

0.22 

0.28±0.02 

0.27 

0.29±0.04 

0.26 

0.30±0.02 

0.30 

0.33±0.04 

0.30 

TOS (µmolH2O2/l) 7.12±0.53 5.32±1.28 4.72±1.31 5.35±0.99 6.56±0.84 6.21±0.86 6.93±0.65 4.18±0.75* 

TAS (mmol Trolox 

Equiv/l) 
0.45±0.13 0.92±0.22 0.41±0.13 0.58±0.08 0.26±0.07 0.51±0.10 0.49±0.13 0.83±0.28 

OSI (arbitrary unit) 2.26±0.55 0.83±0.22 1.92±0.79 0.98±0.16 3.21±0.76 1.52±0.30 1.91±0.43 1.13±0.42 

Parametric data were expressed as mean ± SE. Nonparametric values were expressed as mean ± SE and median. n: number of animals. *p<0.05 

 

 

 

DISCUSSION AND CONCLUSION 

Vaginal fold prolapse is observed in young bitches which 

were not neutered and usually occurred during between 

first and third estrous cycle (Schutte, 1967; Post et al., 

1991; Johnston et al., 2001). Schutte (1967) reported that 

22 bitches with vaginal prolapse were between 9 and 40 

months (approximately 22 months) and they were during 

between first and forth estrous cycle. Trafer (1970) found 

this average as 18 months (Post et al., 1991). In the present 

study, it was determined that the bitches were young and 

average age was 14.53 months (8-36 months).  It was also 

determined that eight of these bitches were at the first 

estrus period, four bitches were at second estrous period 

and one bitch was at third estrous period. However, it was 

learned that VFP was observed at the previous estrous 

periods in five bitches, which were at second and third 

estrous periods. These findings were similar to the results 

of the researchers. 

Mild VFP cases can be spontaneously resolved during 

diestrus stage without treatment (Semacan, 2007; Singh et 

al., 2022). GnRH or hCG may be used for hormonal 

treatment (Nak and Kasikci, 2013). Surgical treatment can 

be choose including purse-string sutures, circumferential 

excision of prolapsed vaginal tissue, hysteropexy 

(Johnston et al., 2001), cervicopexy (Ozturkler et al., 

2001) and ovariohysterectomy (Alan et al., 2007). While 

submucosal resection of vagina and vaginal amputation, 

which are based on horizontal mattress suture, are used as 

the standard methods (Wykes and Olson, 2002; Kalkan 

and Alacam, 2007; Nak and Kasikci, 2013; Anya et al., 

2020), modified new techniques have been tried (Post et 

al., 1991; Antonov et al., 2009; Bucci et al., 2022; Singh 

et al., 2022). Canooglu (2013) reported that a new 

technique, which was modified by Antonov et al. (2009) 

and based on passing through each other ligature, was 

started to be used by researchers. Bühner vulvar suture, 

which was modified for the bitch, has been performed by 

Bucci et al. (2022) and Singh et al. (2022). Anovulvar cleft 

and vaginal prolapse-hyperplasia in a bitch was treated 

with perineoplasty (Mostachio et al., 2007). A new 

technique was tried in the present study. This technique is 

original and it is not a modification of any suture or 

methods. It was examined for alternative of other methods. 

This technique is a continuous suture performed by 

Reverdin needle and it can pressure the whole prolapsed 

vaginal tissue.  

In the present study, submucosal resection of vagina 

and vaginal amputation, which are standard methods and 

based on horizontal mattress suture (Wykes and Olson, 

2002; Kalkan and Alacam, 2007; Nak and Kasikci, 2013), 

were compared the new technique. There was no 

statistically significant difference between the groups in 

parameters that could affect results such as age (study 

group: 17±3.66 months; control group: 11.67±2.54 

months), prolapse duration (study group: 17.28±7.25 days; 

control group: 13.67±3.67 days) and weight of prolapsed 

tissue (study group: 157.31±44.46 g; control group: 

165.17±36.82 g).  

The complete blood count is used for determination of 

inflammatory, prognosis and recovery (Turgut, 2000). In 

this study WBC, monocyte and neutrophil counts were 

significantly higher in postoperative 2 hours of complete 

blood count as compared to postoperative day 14 of 

complete blood count in the study group (p<0.05). WBC 

and neutrophil counts were also significantly higher in 

postoperative 2 hours of complete blood count as 

compared to postoperative day 14 of complete blood count 

in the control group (p<0.05). The neutrophil count 

increases of postoperative hour 2 in both groups were 

might be due to induced endogenous corticosteroids by 

stress. The monocyte count increase of postoperative 2 

hours was considered due to its role in tissue repair and 

regeneration (Turgut, 2000). The increase in WBC count 

was result of the increase in neutrophil and monocyte in 

the study group and the increase in neutrophil in the 

control group. Decreasing of these values on the 

postoperative day 14 was considered as treatment of 

infection. On the other hand, the lack of a statistically 

significant difference in the comparison between the 

groups suggests that the new technique does not offer an 

advantage over the standard method in terms of infection. 
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Trauma and wound healing cause pro and anti-

inflammatory cytokines to rise significantly (Uluisik and 

Keskin, 2012; Hismiogulları et al., 2013). In particular, 

cytokines such as IL-1, IL-6, IL-10, TNF-α and CRP as an 

acute phase protein are markers used to monitor healing 

and traumatic inflammation in both human and veterinary 

medicine (Schijns and Horzinek, 1997; Reikeras et al., 

2014; Ok et al., 2015). Ozcinar et al. (2014) found that IL-

1 and TNF-α levels increased after thyroid operation in 

humans. It has been reported that pre-operative IL-6 and 

IL-10 concentrations decrease after 3 days and 10 days 

after operation in bitches with pyometra (Dabrowski et al., 

2015). It was stated that there were change in acute phase 

response and biosynthesis of pro and anti inflammation 

cytokines during inflammation (Fransson et al., 2007; 

Kjelgaard-Hansen et al., 2007; Karpinski et al., 2009). 

Kandir and Keskin (2016) determined that serum IL-1, IL-

6, IL-10 levels of the rats which had thyroid operation 

increased slightly compared to control group, but only the 

increase in TNF-α level was statistically significant. In this 

presented study, it was determined that in both control 

(excluding IL-1) and study groups pro and anti 

inflammation cytokines and acute phase proteins levels 

difference were not statistically significant. Despite there 

was statistically significant difference in IL-1 levels of 

control group, it was noted that values were close to each 

other. In our study, the significantly higher levels of IL-1, 

IL-8, Hp, and CRP on postoperative day 14 in the study 

group (Table 7) may suggest a prolonged inflammatory 

response. This extended elevation could be attributed to a 

higher degree of tissue manipulation or a subclinical tissue 

reaction associated with the procedures of the new 

technique. However, these increases in values were not 

reflected in hematological parameters (Table 4).  

Oxidative stress is defined as an imbalance between 

the production of reactive oxygen species and antioxidant 

defense system (Sies, 1997). While TAS reflects the 

defense system of metabolism against oxidative stress, 

TOS is a marker of oxidative stress. The OSI indicates the 

tolerance level of the oxidant compounds by the 

antioxidant compounds (Erel, 2004). Nitric oxide is 

responsible for providing hemostasis in physiological 

conditions and in many pathological conditions. In cases 

of tissue damage, excessive amounts of NO are produced 

(Kuyumcu et al., 2004). Lee and Kim (2014) performed 

laparoscopic and laparotomic ovariectomy in dogs. After 

the surgery, there was an increase in TOS value in both 

techniques while a decrease in TAS value was detected. In 

the presented study, it was determined that the 

preoperative TAS, TOS, NO, and OSI values of the 

animals in both groups showed no significant intra-group 

differences across the postoperative time points. On the 

other hand, in the inter-group analysis, while oxidative 

stress markers were similar between the groups 

preoperatively, at postoperative hour 2, and on day 7; a 

significant decrease in TOS levels was observed on 

postoperative day 14 in the study group compared to the 

control group. This delayed divergence suggests that the 

new technique does not alter the initial, unavoidable 

surgical inflammatory response, but accelerates the 

resolution of oxidative stress during the late healing phase. 

In conclusion, the new technique used did not 

demonstrate a clear superiority over the routine operative 

procedure, except for the lower TOS value on day 14. 

However, it is believed that it can be preferred due to the 

shorter operation time, easy application to thick tissues and 

providing pressure to the entire tissues. 

 

Acknowledgement 

The authors thank Özlem Eroğlu Macun, the Arts Teacher, 

who draws the pictures of the procedure for a better 

understanding of the operation technique. 

 

Ethical Declaration 

This study was approved by the Local Ethics Committee 

of Laboratory Animals (14/50). 

 

Conflict of Interest 

The authors declare that there is no conflict of interest 

regarding the publication of this article. 

 

Authorship Contributions 

Concept: H.C.M., Design: H.C.M., H.K., Data Collection 

or Processing: H.C.M.., H.K., Analysis or Interpretation: 

M.Ç., Literature Search: H.C.M., H.K., M.Ç. Writing: 

H.C.M., H.K., M.Ç. 

 

Financial Support 

This study was supported by Kırıkkale University 

Scientific Research Coordination Unit (Project No: 

2014/114). 

 

REFERENCES 

Alan M, Cetin Y, Sendag S, Eski F. 2007. True vaginal 

prolapse in a bitch. Anim. Reprod. Sci., 100, 411-414. 

doi:10.1016/j.anireprosci.2006.10.022 

Antonov AL, Atanassov AS, Georgic PI. 2009. A modified 

technique for prolapsed fold excision in a bitch with 

vaginal hyperplasia. BJVM, 12, 260-264. 

Antonov A, Ivanova B. 2023. True Vaginal Prolapse 

Complicated with Uterine Horn Intussusception and 

Urethral Obstruction in a Postpartum Bitch. Veterinarija ir 

Zootechnika, 81(1): 10-13. 

Antonov A, Atanasov A, Fasulkov I, Karadaev M. 2023. 

Clinical retrospective study of vaginal hyperplasia in the 

bitch (2012–2022). Reproduction in Domestic Animals, 

58(10): 1352-1358. 

Anya KO, Oguejiofor CF, Nnaji TO, Udeani IJ. 2020. 

Vaginal hyperplasia and progressive vaginal fold prolapse 

in a bullmastiff bitch. Open Journal of Veterinary 

Medicine, 10, 55-63. doi: 10.4236/ojvm.2020.105005 

Bucci R, Fusi J, Robbe D, Veronesi MC, Carluccio A. 

2022. Management of vaginal hyperplasia in bitches by 

Bühner suture. Animals, 12, 3505. doi: 

10.3390/ani12243505 

Canooglu E. 2013. Vaginal hyperplasia in the bitch: 

Diagnosis and treatment options. Erciyes Univ. Vet. Fak. 

Derg., 10, 177-183. 

Dabrowski RJ, Pastor J, Szczubial M, Piech T, Bochniarz 

M, Wawron W, Tvarijonaviciute A. 2015. Serum IL‑6 and 

IL‑10 concentrations in bitches with pyometra undergoing 

ovariohysterectomy. Acta. Vet. Scand., 57, 61. doi: 

10.1186/s13028-015-0153-8 

Eckersall PD. 2004. The time is right for acute phase 

protein assay. Vet. J., 168, 3-5. doi: 

10.1016/j.tvjl.2003.09.003. 

Eckersall PD, Bell R. Acute phase proteins: Biomarkers of 

infection and inflammation in veterinary medicine. Vet J., 

2010, 185: 23–27. doi: 10.1016/j.tvjl.2010.04.009. 



Macun et al.                                                                                                                                         IJVAR, 9 (2): 43-51, 2026 

 

 
E-ISSN: 2651-3609 © Anatolia Academy of Sciences 50 

Erel O. 2004. A novel automated direct measurement 

method for total antioxidant capacity using a new 

generation, more stable ABTS radical cation. Clin. 

Biochem., 37: 277-285. doi: 

10.1016/j.clinbiochem.2003.11.015 

Fransson BA, Lagerstedt A, Bergstrom A, Hagman R, 

Park JS, Chew BP, Evans MA, Ragle CA. 2007. C-reactive 

protein, tumor necrosis factor α, and interleukin-6 in dogs 

with pyometra and SIRS. J. Vet. Emerg. Crit. Car., 17, 

373-381.  doi:10.1111/j.1476-4431.2006.00203.x. 

Gonzalez AC, Costa TF, Andrade ZA, Medrado ARAP. 

2016. Wound healing - A literature review. An. Bras., 

Dermatol. 91: 614-620. 

doi:https://doi.org/10.1590/abd1806-4841.20164741 

Hismiogulları SE, Hismiogulları AA, Yavuz MT, Yavuz 

O, Yaman I, Seyrek K, Hayirli A, Rahman K.  2013. The 

protective effect of resveratrol in experimentally induced 

non-sterile clean wound inflammation in rats. Kafkas 

Univ. Vet. Fak. Derg., 19 (Suppl.-A): A1-A5. doi: 

10.9775/kvfd.2012.6989 

Johnston SD, Kustritz MVR, Olson PNS. 2001. Disorders 

of the canine vagina, vestibula, and vulva. In: Canine and 

Feline Theriogenology. (Johnston, S. D., M.V.R. Kustritz, 

P.N.S. Olson, Eds.), W.B., Saunders Company, 

Philadelphia, pp. 225-242. 

Kalkan C, Alacam E. 2007. Jinekolojik operasyonlar. In: 

Evcil Hayvanlarda Doğum ve İnfertilite. (Alacam, E., 

Ed.), Medisan, Ankara, pp. 383-400. (in Turkish) 

Kandir S, Keskin E. 2016. Serum IL-1β, IL-6, IL-10 and 

TNF-α levels in thyroidectomized rats. Kafkas Univ. Vet. 

Fak. Derg., 22(2): 297-300. doi: 10.9775/kvfd.2015.14371  

Karpinski L, Plaksej R, Derzhko R, Orda A, Witkowska 

M. 2009. Serum levels of interleukin-6, interleukin-10 and 

C-reactive protein in patients with myocardial infarction 

treated with primary angioplasty during a 6-month follow-

up. Pol. Arch. Med. Wewn., 119: 115-121. 

Kjelgaard-Hansen M, Luntang-Jensen M, Willesen J, 

Jensen AL. 2007. Measurement of serum interleukin-10 in 

the dog. Vet. J., 173: 361–365. doi: 

10.1016/j.tvjl.2005.11.016 

Konstantinova NV, Duong DM, Remenyik E, Hazarika P, 

Chuang, A, Duvic M. 1996. Interleukin-8 is induced in 

skin equivalents and is highest in those derived from 

psoriatic fibroblasts. J. Invest. Derm. 107: 615–621., doi: 

10.1111/1523-1747.ep12584215. 

Kosecik M, Erel O, Sevinc E, Selek S. 2005. Increased 

oxidative stress in children exposed to passive smoking. 

Int. J. Cardiol. 100: 61-64., doi: 

10.1016/j.ijcard.2004.05.069 

Kumar B, Vijayakumar M, Govindarajan R, 

Pushpangadan P. 2007. Ethnopharmacological approaches 

to wound healing—Exploring medicinal plants of India. 

Journal of Ethnopharmacology, 114: 103-113. 

doi:10.1016/j.jep.2007.08.010 

Kurt S, Salar S, Baştan A. 2019. Effect of vaginal fold 

prolapse occurrence in a pregnant bitch on parturition 

process. Journal of Turkish Veterinary Medical Society, 

90(1): 50-54. doi: 10.33188/vetheder.496890 

Kuyumcu A, Duzgun AP, Ozmen MM, Besler HT. 2004. 

The role of nitric oxide in trauma and infection. Ulus. 

Travma Derg., 10: 149-159. 

Lee JY, Kim MC. 2014. Comparison of oxidative stress 

status in dogs undergoing laparoscopic and open 

ovariectomy. J. Vet. Med. Sci., 76: 273-276. doi: 10.1292 

/jvm s.13 -0062 

Lowry SF. 1993. Cytokine mediators of immunity and 

inflammation. Arch. Surg., 128: 1235-1241. doi: 

10.1001/archsurg.1993.01420230063010. 

Methai A. Shiju Simon M, Gowri B, Arun Prasad A. 2023. 

Type III recurrent vaginal fold prolapse (VFP) in a 

Labrador bitch and its management. Pharma Innovation., 

12(6): 3874-3875. 

Mostachio G, Vicente WRR, Cardilli D, Pires EA, 

Toniollo GH. 2007. Anovulvar cleft and vaginal prolapse-

hyperplasia in a bitch. J. Small Anim. Pract., 48: 713-715. 

doi: 10.1111/j.1748-5827.2007.00365.x 

Murata H, Shimada N, Yoshioka M. 2004. Current 

research on acute phase proteins in veterinary diagnosis: 

an overview. Vet. J., 168: 28-40. doi: 10.1016/S1090-

0233(03)00119-9. 

Nak D, Kasikci G. 2013. Infertilite. In: Köpek ve 

Kedilerde Doğum ve Jinekoloji. (Kaymaz, M., M. Findik, 

A. Risvanli, A. Koker, Eds.), Medipres, Malatya, pp. 223-

273.  

Ok M, Er C, Yildiz R, Col R, Aydogdu U, Sen I, 

Guzelbektas H. 2015. Evaluation of acute phase proteins, 

some cytokines and hemostatic parameters in dogs with 

sepsis. Kafkas Univ. Vet. Fak. Derg., 21(5): 761-766.  doi: 

10.9775/kvfd.2015.13418 

Ozcinar B, Aksakal N, Yanar F, Agcaoglu O, Peker KD, 

Turkoglu U, Mercan S, Ozmargan S, Erbil F. 2014. 

Increased interleukin 1 and tumor necrosis factor alpha 

levels after thyroid surgery. Ulusal Cer. Derg., 30: 80-84. 

doi: 10.5152/UCD.2014.2484 

Ozenc E, Baki Acar D, Birdane MK, Bozkurt MF. 2016. 

Vaginal prolapse and Transmissible Venereal Tumor in a 

bitch. Kocatepe Vet. J., 9: 255-258. doi: 

10.5578/kvj.27798 

Ozenc E, Birdane MK, Yaprakci MV, Demirkan I. 2017. 

Bladder retroflexion in a pointer bitch during pregnancy. 

Kafkas Üniv. Vet. Fak. Derg., 23: 513-514. doi: 

10.9775/kvfd.2017.17521    

Ozturkler Y, Ucar O, Colak A, Ozaydin I, Ozba B, 

Kamiloglu A. 2001. Vaginal hyperplasia and its treatment 

with cervicopexie in a Kangal (Anatolian shepherd) bitch. 

Kafkas Üniv. Vet. Fak. Derg., 7(1): 101-103. 

Petersen HH, Nielsen JP, Heegaard PMH. 2004. 

Application of acute phase protein measurement in 

veterinary clinical chemistry. Vet. Res., 35: 163–187. doi: 

10.1051/vetres:2004002. 

Post K, Haaften BV, Okkens AC. 1991. Vaginal 

hyperplasia in the bitch: Literature review and 

commentary. Can. Vet. J., 32: 35-37. 

Reikeras O, Borgen P, Reseland JE, Lyngstadaas SP. 

2014. Changes in serum cytokines in response to 

https://doi.org/10.1590/abd1806-4841.20164741


Macun et al.                                                                                                                                         IJVAR, 9 (2): 43-51, 2026 

 

 
E-ISSN: 2651-3609 © Anatolia Academy of Sciences 51 

musculoskeletal surgical trauma. BMC Research Notes, 7, 

128. doi:10.1186/1756-0500-7-128 

Schijns VECJ, Horzinek MC. 1997. Cytokines in 

veterinary medicine. 1st ed., CAB International, 

Wallingford, pp. 1-352. 

Schutte AP. 1967. Vaginal prolapse in the bitch. J. S. Afr. 

Vet. Med. Ass., 38: 197-203. 

Semacan A. 2007. Prolapsus vagina. In: Evcil 

Hayvanlarda Doğum ve İnfertilite. (Alacam, E., Ed.), 

Medisan, Ankara, pp. 137-142. 

Sies H. 1997. Oxidative stress: oxidants and antioxidants. 

Exp. Physiol., 82: 291-295. doi: 

10.1113/expphysiol.1997.sp004024 

Singh GD, Yadav D, Kumar A, Shekhar P, Singh VK, 

Prasad JK. 2022. Management of recurrent vaginal fold 

prolapse in a bitch: A case report. Journal of Farm, 

Companion and Aquatic Animals, 1: 54-56. 

Sontas HB, Ekici H, Romagnoli S. 2010. Canine vaginal 

fold prolapse: a comprehensive literature review. The 

European Journal of Companion Animal Practice, 20(2): 

127-135. 

Tiftik AM. 1996. Kan Proteinleri, Klinik Biyokimya, 

Mimoza, Konya, pp. 279-299. (in Turkish) 

Turgut K. 2000.  Lökosit Bozuklukları ve Testleri, 

Veteriner Klinik Laboratuvar Teşhis, Bahçıvanlar 

Basımevi, Konya, pp. 80-119. (in Turkish) 

Uluisik D, Keskin E. 2012. The effects of ginseng and 

echinacea on some plasma cytokine levels in rats. Kafkas 

Univ. Vet. Fak. Derg., 18(1): 65-68. doi: 

10.9775/kvfd.2011.4814 

Wykes PM, Olson PN. 2002. Vagina, vestibule, and vulva. 

In: Textbook of Small Animal Surgery. (Slatter, D., Ed.), 

Saunders, Philadelphia, pp. 1502-1510. 


