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Abstract 

This study was carried out on a total of 339 postpartum Holstein 

cows over a period of three and half years starting from November 

2010 until April 2014. Out of these cows, 50 animals were free from 

urovagina and kept as control, while the remaining 289 cows were 

suffering from different degrees of urovagina (mild degree, n=135; 

moderate degree, n=149 and severe degree, n=5). At the time of first 

postpartum insemination, cows with urovagina were classified into 

untreated control group (included 45, 41and 2 cows with mild, 

moderate and severe urovagina, respectively) and saline flushed 

alone (included 45, 48 and only one animals with mild, moderate and 

severe urovagina, respectively) or in combination with penicillin-

streptomycine (included 42, 60 and 2 cows with mild, moderate and 

severe urovagina, respectively). The first insemination conception 

rate decreased significantly (p ≤ 0.01) in untreated cows with 

moderate urovagina, but not in cows with mild urovagina compared 

to that of normal animals without urovagina. Moreover, in cows with 

mild urovagina, neither saline flushing of the genital tract alone nor 

in combination with antibiotic improved the first postpartum 

insemination conception rate. On the other hand, in cows with 

moderate urovagina, the first insemination conception rate tended to 

increase (p= 0.07) for cows flushed with saline alone and showed a 

significant (p ≤ 0.05) increase for those animals flushed with saline 

mixed with antibiotic as compared with untreated control cases of 

moderate urovagina. 
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Introduction  

Declining reproductive performance 

of dairy cows has been widely 

reported since the mid - 1980 S 

(Lopez- Gatius, 2003). Many 

reproductive disorders have been  

 

arising with the trend in increasing 

milk production in dairy cows 

leading to poor reproductive 

performance (Nabel et al., 1993; 
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Butler, 1998; Royal et al., 2000 

and Lucy, 2001).  

Urovagina (vesico-vaginal reflux), 

the accumulation of urine in the 

cranial portion of the vagina, is one 

of the most common reproductive 

disorders in mare (Mckinnon and 

Belden, 1988; Hooper and Taylor, 

1995 and Sellnow, 1996) and 

certain breeds of dairy cows 

particularly Charolais and Holstein 

(Noakes et al, 2001 and Gautam 

and Nakao, 2009). The latter 

investigators found that 26.7% of 

lactations in Holstein cows had 

urovagina. In the cow 

morphological changes in anatomy 

of the genital tract, such as the 

cranio-ventral displacement of the 

vagina and uterus, cause cranial 

flow of the urine and its pooling 

around the cervix (Hudson, 1986; 

Jean et al, 1988 and Wolfe and 

Baird, 1993).  

Urovagina is considered as an 

important cause of subfertility in 

dairy cows, compromising animal 

health and resulting in production 

and economic losses (Gilbert et al, 

1989 and Gautam and Nakao, 

2009). There are few studies 

described the impact of urovagina 

on reproductive performance. The 

only available literature on the hand 

(Gautam and Nakao, 2009) found a 

detrimental effect of urovagina on 

reproductive performance based on 

the degree of urovagina or the 

amount of accumulated (pooled) 

urine in the anterior vagina. Only 

moderate (urine covering less than 

or equal to half portion of the 

external cervical os ) and sever 

(urine covering more than half of 

the external cervical os) degrees of 

urovagina were associated with 

significant reduction in pregnancy 

rate and were defined as clinically 

relevant urovagina. 

Available treatment options for 

urovagina include complex and 

invasive surgical interventions to 

correct the anatomical abnormalities 

and reduce or eliminate the flow 

back of the urine within the vagina 

through remodeling of the 

reproductive tract (Hudson, 1986; 

Wolf and Baird, 1993; Youngquist 

1997 and Gonzalez-Martin et al, 

2008). However, the mentioned 

surgical procedures are expensive, 

risky to the animal, require a 

prolonged recovery period and have 

limited success in resumption of full 

reproductive capabilities of the 

animal (Prado et al, 2007). On the 

other hand, practical alternatives to 

surgical treatment of urovagina in 

cows have not been previously 

investigated with the except of that 

later study  of ozone flush to genital 

tract (Zobel et al, 2012). The ozone 

or streptomycin mixed in saline 

flushes coupled with intra-cornual 

insemination presented an effective 

treatment option for urovagina and 

led to successful conceptions and 

pregnancies in dairy cows. 

The objective of this study was to 

investigate the effect of urovagina 

in postpartum Holstein cows on the 

first insemination conception rate. 

Another objective of the study was 

directed to temporarily alleviate the 
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possible effects of urine in early 

diagnosed cases of urovagina on the 

micro-environment of the genital 

tract (at the first postpartum 

insemination time) as a trial to 

improve the conception rate. So, the 

effect of flushing the genital tract at 

the time of first postpartum 

insemination with saline alone or in 

combination with penicillin-

streptomycin on the conception rate 

in cows with urovagina was also 

studied.                       

 

Materials and methods 

Animals: 

This study was carried out on a total 

of 339 postpartum Holstein  

Friesian cows belonged to four 

dairy farms (two farms at Sharkia 

province and the other two farms 

near the desert road between Cairo 

and Ismailia). The study was 

extended over the period of three 

years and half starting from 

beginning of November 2010 until 

the end of April, 2014. 

The parity of the cows was ranged 

from one to four. All cows in the 

four farms (including the studied 

ones) were kept on free yards with 

an average of 50 cows per pen. 

Management practices and feeding 

regimens were nearly similar in all 

the farms. 

The cows were fed concentrate 

(from corn meal, soyabean, wheat 

bran and minerals)  according to the 

amount of milk production and 

based on the normal requirements 

recommended by NRC (1989). 

Corn silage was added to the ration. 

The cows fed hay and drank water 

ad libitum. All cows were milked 

three times daily. All studied cows 

were apparently healthy and free 

from ectoparasites. 

Examination protocol: 

Clinical gynecological examination 

were done for all calved cows 

between 30 and 50 days 

postpartum. This examination 

included vaginal examination 

followed by transrectal palpation of 

the genital tract. For vaginal 

examination, the vulva was washed 

several times, dried and wiped with 

a piece of cotton soaked in 70% 

alcohol. Sanitised metal vaginal 

specula were used for vaginal 

exploration with the help of a torch 

light. The contents of the vagina or 

the external cervical orifice (if any 

were present) were aspirated with a 

50-ml syringe fitted to an AI gun 

sheath and transferred into a glass 

test tube. The recovered fluid was 

checked for color (clear or 

yellowish), transparency, 

consistency(watery or mucoid) and 

smell (uremic or no smell). During 

vaginoscopy, congestion, protrusion 

and degree of opening of the 

external cervical os were also 

recorded. 

Transrectal palpation of the genital 

tract was performed to determine 

the diameter, location, consistency, 

symmetry of uterine horns, fluid 

presence in the uterus, size of the 

ovaries and the presence of any 

palpable ovarian structures. 

Cows diagnosed with clinical 

endometritis as well as those having 
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purulent exudate in the vaginal 

contents were treated and excluded 

from the study because of the 

possible effect on the result. 

Estrus was checked by trained 

attendants continuously through the 

day and night. All studied animals 

were inseminated artificially by the 

investigator after a waiting period 

of 45 days postpartum. Estrus was 

induced in all cows that did not 

come in heat spontaneously (this 

represented the majority of cows) 

by intramuscular injection of 

hormone regimen. This hormone 

regimen included the ordinary 

ovisynch program or PGF2α  

analogues (depending on the 

present ovarian structures).  

Estrus was confirmed by the 

presence of a dominant follicle on 

one ovary, tonic or erected uterus 

and vaginoscopic finding of mucous 

and/or open cervix. This 

confirmation was done immediately 

before insemination of the cows in 

the proper time (8-14 hours from 

onset of standing heat in cows 

observed in estrus or in the due time 

for those cows induced by 

hormone). 

Frozen semen originated from one 

bull (Holstein-Friesian breed, ABS 

Global Inc., USA) was thawed in 

water at temperature from    to      

c and used to inseminate the cows 

to minimize the influence of semen 

on conception rate. Insemination of 

all the studied cows (along the 

whole years of study) was restricted 

only to the period from the 

beginning of November each year 

to the end of April of the next year.  

Experimental design and 

treatment: 

At the time of insemination, the 

studied cows were grouped as 

following: control normal cows 

included 50 cows that were free 

from urovagina, these cows were 

inseminated as usual without 

receiving any treatment and were 

served as a control group to 

compare their results with those 

untreated cows with urovagina. 

Cows with urovagina included 289 

cows that had excess vaginal 

contents (fluid) characterized by at 

least two of the following 

indicators: watery, yellow in colour 

and uremic odour (odour of 

ammonia). These Cows with 

urovagina were further classified 

according to the extent of the fluid 

covering of the external cervical 

orifice as previously described by 

Gautam and Nakao (2009) into: 

A- Mild urovagina (n= 135): small 

amount of urine or urine mixed 

mucous only on the floor of the 

vagina but not covering the external 

cervical os. 

B- Moderate urovagina (n= 149): 

the fluid covering up to half of the 

external cervical os and with some 

risk of urine entering into the 

uterus. 

C- Severe urovagina (n= 5): large 

amounts of fluid covering more 

than half or the entire external 

cervical os, with a high risk of urine 

entering the uterus. 
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The treatment was restricted only to 

a great portion of urovagina cases 

and it was applied at time of  first 

postpartum insemination. The goal 

of the treatment was directed to 

achieve pregnancy, not to cure 

urovagina. Care was done (with 

respect to the month of 

insemination or parity of the cows) 

to avoid any seasonal or parity 

effect on treatment. The initial 

approach before treatment always 

included removal of the existing 

fluid from the vagina through the 

vaginal speculum, facilitated by 

transrectal massage of the uterus 

and vagina. Based on the applied 

treatment protocol, all studied cows 

with urovagina were classified into: 

A- Control untreated urovagina: 

Included 48 cows with mild 

urovagina, 41 cows with moderate 

urovagina and 2 cows with severe 

urovagina. These cows were 

inseminated by recto-vaginal 

technique after removal of the 

existing fluid from the vagina by 5 

minutes and without any applied 

treatment. The AI gun (with 

disposable plastic cover over its 

covering sheath) was initia  y 

inserted pointing upwards at ang e 

of a out  0   to avoid entering the 

urethral meatus or fossa and then 

moved horizontally until it reaches 

the external os of the cervix. At this 

site the plastic cover is slipped back 

over the covering sheath of AI gun 

just before introducing of the 

catheter into the cervical canal. The 

semen was deposited gradually into 

the short uterine body just cranial to 

the internal os of the cervix 

(Noakes et al, 2001). 

B- Treated urovagina: Included 

urovagina cases that were treated at 

the time of insemination  after 

removal of the existing vaginal 

fluid. The treated cows with 

urovagina were assigned into two 

groups: 

1. Saline flushed cows: Included 94 

cows (45 with mild urovagina, 48 

with moderate urovagina and only 

one with severe urovagina) that 

were flushed immediately after 

removal of the existing vaginal fluid 

using only sterile physiological 

saline. The genital tract was rinsed 

with 250 ml of 0.9% Nacl solution 

that was infused into the uterine 

body and vagina via a 100 ml 

syringe fitted to an AI gun sheath 

(50 ml into the uterine body and 

200 ml into the vagina). Five 

minutes later, the flushed saline was 

evacuated by transrectal massage of 

the uterus and vagina. Artificial 

insemination was done 5 minutes 

later in a similar manner to that 

described for control groups. 

2. Saline with antibiotic flushed 

cows: Included 104 cows (42 with 

mild, 60 with moderate and 2 with 

severe urovagina) that were flushed 

also after removal of the existing 

vaginal fluid using sterile saline 

mixed with sterile antibiotic. The 

used antibiotic for each cow was 

3200000IU penicillin and 4 gm of 

streptomycine (2 vials of stropen-

Ject, Egyptian Co. for chemicals 

and pharmaceuticals, Adwia, 

Egypt).The sterile solution of 
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antibiotic in saline was used to 

irrigate and rinse the uterus and 

vagina followed by evacuation of 

the flush and artificial insemination 

as described previously. 

 All inseminated cows were 

diagnosed for pregnancy starting 

from day 28 after insemination 

using a real time B-mode ultrasound 

scanner SonoScape A5v 

(SonoScape, China) equipped with 

7.0 MHz transrectal transducer. 

 

Statistical analysis: 

The number and percentage of cows 

that conceived to first insemination 

were calculated in all studied cows. 

The data of  the five cows with 

severe urovagina were included 

with that of moderate urovagina 

because of the limited number of 

cases in this group and the 

similarity between the two groups 

on the risk of entering of urine into 

the uterus. To study the effect of 

urovagina on the first insemination 

conception rate, the percentage of 

cows conceived to first 

insemination in normal cows 

without urovagina was compared 

with that of untreated cows with 

mild or moderate urovagina using 

Chi-Square analysis adopted in the 

GraphPad prism® version 5.01 

(GraphPad software, San Diego, 

USA).  

The percentage of untreated cows 

with mild or moderate urovagina 

that conceived to first postpartum 

insemination were compared to 

those with mild or moderate 

urovagina flushed with saline alone 

or in combination with antibiotic 

using also Chi-Square analysis. 

 

 

 

Results and discussion 

The effect of urovagina in 

postpartum Holstein cows on the 

first insemination conception rate  

As shown in table (1), it was found 

that out of a total of 50 normal cows 

without urovagina, 24 animals 

(48%) conceived from the first 

insemination. On the other hand, 

Out of a total of 48 untreated cows 

with mild urovagina, 22 cows 

(45.83%) conceived from the first 

insemination. There was no 

significant difference regarding the 

first insemination conception rate 

between normal cows without 

urovagina and those untreated cows 

with mild degree of urovagina. 

These results are in consistent with 

those reported by Gautam and 

Nakao (2009) who found that mild 

degree of urovagina was not 

associated with reduced pregnancy 

rate. These results may be explained 

by the fact that mild cases of 

urovagina have no risk of urine to 

enter into the uterus, thus no 

detrimental effect on fertility could 

be observed in this group. 

 Out of 43 untreated cows with 

moderate urovagina, only 9 animals 

(20.93%) conceived to the first 

postpartum insemination compared 

to a percentage of 48% of normal 

cows (without a urovagina) that 

conceived from the first 

insemination. The first insemination 
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conception rate decreased 

significantly (P≤ 0.01) in untreated 

cows with moderate urovagina as 

compared with that of normal cows 

without urovagina. These results are 

similar to those of Gautam and 

Nakao (2009) who found that 

moderate and severe degrees of 

urovagina (defined as clinically 

relevant urovagina) were associated 

with significant reduction in 

pregnancy rate and other parameters 

of reproductive performance. Along 

the same line, Gonzales-Martin et 

al (2008) reported urovagina as an 

important cause of infertility in 

cows. However, these results might 

be expected because cases of 

moderate urovagina have high risk 

of urine entering into the cervix and 

uterus thereby causing infertility 

due to spermicidal action of urine 

and possible chronic endometritis 

(Hudson, 1986; Easley, 1988 and 

Gilbert et al, 1989). Also, in mares 

with urovagina, Monin (1972) 

reported a lethal effect of pooled 

urine on spermatozoa resulting in 

more services per conception. 

The effect of saline flush alone or 

in combination with antibiotic on 

the first insemination conception 

rate in postpartum cows with 

urovagina 

As shown in table (2), it was found 

that in postpartum Holstein cows 

with mild degree of urovagina, 

neither saline flush of the genital 

tract alone nor saline flush with 

antibiotic (penicillin-streptomycin) 

resulted in improvement of the first 

insemination conception rate.  The 

first insemination conception rate of 

cows with mild urovagina flushed 

with saline alone and saline mixed 

with antibiotic were 46.17 and 

47.62% respectively, compared to a 

rate of 45.83% for untreated cows 

with mild urovagina. These results 

might be expected since mild 

degree of urovagina (with no risk of 

urine to enter the uterus) did not 

impair the conception in the current 

study or the other parameters of 

reproductive perfomance in the 

previous study of Gautam and 

Nakao (2009). 

In postpartum cows with moderate 

urovagina, saline flushing of the 

genital tract just before 

insemination tended to improve (P= 

0.07) the first insemination 

conception rate as compared with 

untreated control cows. Of a total of 

49 cows with moderate urovagina 

flushed with saline alone, 19 

(38.78%) conceived to first 

insemination compared to only 9 

cases (20.93%) out of a total of 43 

untreated cows with moderate 

urovagina. Also, the present study 

revea ed a significant (p˂ 0.05) 

effect of saline flushing with 

penicillin-streptomycin on 

increasing the first insemination 

conception rate in postpartum cows 

with moderate urovagina as 

compared to those untreated control 

cases.  Of a total of 62 cows with 

moderate urovagina flushed with 

saline mixed with antibiotic, 27 

(43.55%) animals conceived to first 

insemination compared to only 9 

(20.93%) animals that conceived 
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out of a total of 43 untreated control 

cows with moderate urovagina. This 

observed improvement in first 

insemination conception rate in 

flushed cows with moderate 

urovagina either with saline alone 

or in combination with antibiotics 

can be explained by an effective 

removal of the urine and 

elimination of the acidic 

environment and its spermicidal 

effect (Zobel et al, 2012). Moderate 

cases of urovagina present a high 

risk of urine entering the cervix and 

uterus and cause infertility because 

of spermicidal effect of urine and 

chronic irritation of the mucosa 

resulting in vaginitis, cervicitis and 

endometritis (Monin, 1972; 

Hudson, 1986; Gilbert et al, 1989; 

Wolfe and Baird, 1993; 

Youngquist, 1997 and Easley, 

1998). The present study excluded 

all cases of clinical genital tract 

infection. Also, no attempt was 

done to determine the association 

between urovagina cases in this 

study and the possible subclinical 

endometritis. 

However, the observed significant 

improvement in conception rate of 

postpartum cows with moderate 

urovagina that flushed with saline 

mixed with antibiotic might also be 

attributed to the reduction of the 

possible non-diagnosed cases of 

urovagina-associated subclinical 

endometritis after flushing. The 

reduction in cases of urovagina-

associated subclinical endometritis 

might permitted a favorable 

environment for a proper embryonic 

attachment to the uterine wall. In 

cattle, Noakes et al (2001) reported 

that 63% of infertile cows with no 

clinical abnormalities showed a 

histological evidence of 

endometritis and this subclinical 

endometritis was a major 

contributor to the repeat breeder 

syndrome. Also in human with in 

vitro fertilization failure, subclinical 

endometrial infection has a role in 

implantation failure, spontaneous 

abortion and preterm birth because 

of the effects of bacterial 

endotoxins and inflammatory 

mediators produced by the host, 

cytokines and chemokines (Romero 

et al, 2004). 

In conclusion, the first insemination 

conception rate decreased 

significant y (P˂ 0.01) in 

postpartum Holstein cows with 

moderate degree of urovagina, but 

not in those with mild degree of 

urovagina. Evacuation of the 

vaginal contents and flushing of the 

genital tract (just before 

insemination) with saline alone or 

in combination with antibiotic 

(pencillin-streptomycin) resulted in 

increasing the first insemination 

conception rate in postpartum cows 

with moderate degree of urovagina. 
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Table 1:  The effect of urovagina in postpartum Holstein cows on the first 

insemination conception rate 

 

Animals 
Total 
No. 

No. and 

percentage (%) 
of cows 

conceived 

No. and 

percentage (%) of 
cows failed to 

conceive 

P value 

Normal cows 

without 
urovagina 

(control) 

50 24 (48) 26 (52)  

Mild urovagina 48 22 (45.83) 26 (54.17) 

0.84 (normal 
control vs. 

mild 

urovagina) 

Moderate 

urovagina* 
43 9 (20.93) 34 (79.07) 

0.01 (normal 
control vs. 

moderate 

urovagina) 

 

* The few cases of severe urovagina (n=2) were added to the cases of 

moderat degree of urovagina during the statistical analysis 
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Table 2:  The effect of saline flushing alone or in combination with 

antibiotic (penicillin-streptomycin) on the first insemination  

conception rate in postpartum Holstein cows with urovagina 

 

Animals 
Total 
No. 

No. and 

percentage (%) 
of cows 

conceived 

No. and 

percentage (%) of 
cows failed to 

conceive 

P value 

Mild 

urovagina 
    

Untreated 

control 
48 22 (45.83) 26 (54.17)  

Saline flush 45 21 (46.67) 24 (53.33) 

1.0 (untreated 

control vs. saline 
flush) 

Saline with 

antibiotic 

flush 

42 20 (47.62) 22 (52.38) 

1.0 (untreated 

control vs. saline 

with antibiotic 
flush) 

Moderate 

urovagina* 
    

Untreated 
control 

43 9 (20.93) 34 (79.07)  

Saline flush 49 19 (38.78) 30 (61.22) 

0.07 (untreated 

control vs. saline 
flush) 

Saline with 
antibiotic 

flush 

62 27 (43.55) 35 (56.45) 

0.02 (untreated 

control vs. saline 

with antibiotic 
flush) 

 

* The few cases of severe urovagina (n=5) were added to the cases of 

moderat degree of urovagina each in the crosponding group during the 

statistical analysis 
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محاولات اكلينيكية لتحسين نسبة الاخصاب للتلقيح الاول بعد الولادة في الابقار 

 بالمهبلالهولشتين ذات تراكم البول 
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 جامعة قناة السويس –كلية الطب البيطري  -قسم التوليد والتناسل والتلقيح الاصطناعي 
 

لولادة خلال فترة قدرها ثلاث سنوات بقرة هولشتين بعد ا 333أجريت هذه الدراسة علي عدد 

بقرة 00وقد تم تخصيص عدد . م1022م وحتي نهاية ابريل 1020ونصف ابتداءا من اول نوفمبر 

طبيعية بدون اي تراكم للبول بالمهبل حيث اعتبرت كمجموعة ضابطة، اما باقي الابقار تحت الدراسة 

بقرة،  230= درجة طفيفة ن)مختلفة  بقرة كانت ذات تراكم للبول بالمهبل بدرجات 183وعددها 

هذا وقد تم تقسيم الحيوانات التي بها (. بقرات 0= بقرة ودرجة شديدة ن 223=درجة متوسطة  ن 

اشتملت علي )ابطة غير معالجة مجموعة ض: تجمع للبول بالمهبل عند اول تلقيحه بعد الولادة الي 

( طفيفة، متوسطة وشديدة علي التعاقببقرة ذات تراكم للبول بالمهبل بدرجة    20،22،1عدد 

وبقرة واحدة  28، 20ضمت عدد ) ومجموعة معالجة بغسول  رحمي مهبلي بمحلول الملح الطبيعي 

او معالجة ( فقط من الابقار ذات تجمع للبول بالمهبل بدرجة طفيفة، متوسطة وشديدة علي التعاقب

ستربتوماسين   -ممثلا بالبنسيلينبغسول رحمي مهبلي بمحلول الملح مضافا الية مضاد حيوي 

وبقرتان فقط من الابقار ذات تجمع للبول بالمهبل بدرجة طفيفة،  00، 21اشتملت علي عدد )

وقد اظهرت نتائج الدراسة ان نسبة الاخصاب للتلقيح الاول بعد  0(متوسطة وشديدة علي التعاقب

وليس بدرجة )في الابقار الغير معالجة والتي بها تجمع للبول بدرجة متوسطة  الولادة قد قلت معنويا

وقد  0رنة بنظائرها من الابقار الطبيعية والتي لا يوجد بها اي تراكم للبول بالمهبلاوذلك مق( طفيفة

لوحظ انه في الابقار ذات التجمع الطفيف للبول بالمهبل ليس هناك تحسن في نسبة الاخصاب للتلقيحه 

الاولي بعد الولادة وذلك بعد استعمال الغسول الرحمي المهبلي بواسطة محلول الملح منفردا او 

أما في الابقار ذات التجمع المتوسط للبول بالمهبل فقد . مضافا اليه المضاد الحيوي سابق الذكر

رة في ابقار أظهرت الدراسة ان نسبة الاخصاب للتلقيحة الاولي بعد الولادة مالت للزيادة بدرجة كبي

الغسول الرحمي المهبلي بواسطة محلول الملح كما ذادت تلك النسبة معنويا في الابقار المعالجة 

بالغسول الرحمي المهبلي بواسطة محلول الملح مضافا اليه المضاد الحيوي وذلك مقارنة بنظائرها 

 .بول بالمهبلمن الحيوانات بالمجموعة الضابطة والغير معالجة والتي بها تجمع متوسط لل

 

 


