
JOURNAL OF VETERINARY MEDICAL RESEARCH 2017, 24 ( 2 ): 322-336 
 

 

322   

 

 

 

Journal homepage: 
http://www.bsu.edu.eg/bsujournals/JVMR.aspx 

 

Online ISSN: 2357-0520                               Print ISSN: 2357-0512  

Original Research Article 

Efficacy of Ultra-sonographic Examination and Combined Use of 

PGf2α plus Cephapirin to Identify and Treat Endometritis in Dairy 

Cows 

Hussein M M; Khalil A.A.Y; Al Agawany A A and A A Zyada 

Department of Theriogenology, Faculty of Veterinary Medicine, Beni Suef 

University 

ABSTRACT 

The objectives of the present study were to validate ultra-sonographic 

examination (US) as a reliable diagnostic tool for endometritis, as well as to 

determine the effects of intrauterine infusion (IU) of benzathine cephapirin plus 

systemic PGF2α as a treatment protocol of endometritis in dairy cows. 260 

Holstein cows were included in this study. The affected cows were examined 

rectally and US. The cows were divided according to the diagnostic method 

and treatment protocol into 3 groups. Group1: rectally diagnosed and received 

systemic PGF2α. Group2: diagnosed rectally and received IU benzathine 

cephapirin plus systemic PGF2α. Group3: diagnosed US and received IU 

benzathine cephapirin plus systemic PGF2α. Good reproductive indices were 

recorded for cows examined US and treated with combination of IU benzathine 

cephapirin plus systemic PGF2α.  A highly significant positive correlations 

were observed between days in milking (DIM) and most of tested reproductive 

indices. Meanwhile, Daily milk yield was negatively correlated with all tested 

reproductive parameters. 

 In conclusion, transrectal US could be used as a reliable method for early 

diagnosis of endometritis. In addition, using a combination of IU application of 

benzathine cephapirin plus systemic PGF2α was superior treatment protocol in 

endometritis in comparison with PGF2α. 
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Introduction 

A high level of reproductive efficiency requires 

each cow to be bred successfully, and calve with 

a calving interval that maximizes the milk 

output (Groenendaal et al., 2004). A healthy 

uterine environment is the key factor for optimal 

reproductive efficiency in dairy herds. The 

uterus is routinely contaminated with bacteria in 

the early postpartum period 2 to 3 weeks after 

calving (Sheldon and Dobson 2004, Földi et 

al. 2006). A high proportion of infected cows, 

irrespective of treatment, have a spontaneous 

resolution of endometritis at 4-6 weeks 

postpartum through the natural immune defense 

mechanisms within the uterus (Sheldon et al. 

2006). A high self-cure rate of subclinical 

endometritis (>90%) at d 42 was observed 

(Priest et al., 2013). Uterine diseases can be 

classified as acute puerperal metritis, chronic 

clinical metritis, clinical endometritis (recently 

called purulent vaginal discharge) and 

subclinical or cytological endometritis (Gilbert 

et al., 2005; Dubuc et al., 2010). Clinical 

endometritis in dairy cows is defined as 

mucopurulent or purulent vulvar discharge 21 

days or more after parturition, and not 

accompanied by systemic signs (Sheldon et al., 

2006). Subclinical endometritis is defined as the 

presence of >18% polymorphonuclear cells in 

uterine cytology samples collected 21–33 days 

postpartum or >10% polymorphonuclear in 

samples collected at days 34–47 postpartum 

(Sheldon et al., 2006; Sheldon et al. 2009). 

Cows with subclinical endometritis do not have 

uterine discharge. These diseases are highly 

prevalent in high producing dairy cows and have 

been associated with decreased reproductive 

performance, increased culling, economic 

losses, which ultimately affects herd 

profitability (Dubuc et al., 2010; 2011; 

Giuliodori et al., 2013; de Boer et al., 2014). 

Metritis affects about 20% of lactating dairy 

cows (Galvão et al., 2009; Huzzey et al., 

2007). Clinical endometritis also affects about 

20% of lactating dairy cows (Galvão et al., 

2009; McDougall et al., 2007).  Subclinical 

endometritis is the most prevalent of all uterine 

diseases; it affects ~ 30% of lactating dairy 

cows, with the prevalence ranging from 11 to 

>70% in some herds (Kasimanickam et al., 

2004; Gilbert et al., 2005; Galvão et al., 2009). 

Many methods are used for the diagnosis of 

reproductive tract disease, including transrectal 

palpation, transrectal ultrasonography, uterine 

bacterial culture, the Metricheck (McDougall et 

al., 2007; Dubuc et al., 2010), vaginoscopy 

(Runciman et al., 2009), endometrial cytobrush 

(Kasimanickam et al., 2004; Gilbert et al., 

2005; Dubuc et al., 2010), and endometrial 

leukocyte esterase (Cheong et al., 2012; Couto 

et al., 2013). Although, endometrial biopsy is 

the most definitive diagnostic tool for 

endometritis in the mare it has been recognized 

as being too time consuming and expensive 

(Gilbert et al., 2005; Sheldon et al., 2006) for 

use in cattle. Transrectal ultrasonography has 

been used to detect intrauterine fluid 

accumulation associated with endometritis and 

offers the advantage of an immediate diagnosis 

(Kasimanickam et al., 2004; Drillich et al., 

2004). The treatment of bacterial endometritis 

with an intrauterine infusion of antibacterial 

agents and antibiotics before or after 

insemination results in varying degrees of 

success (Kasimanickam et al., 2005; Ahmadi 

and Dehghan, 2007; Runciman et al., 2008). 

Intrauterine cephapirin infusion has been shown 

by multiple studies to improve reproductive 

performance of dairy cows with clinical and 

subclinical endometritis (Kasimanickam et al., 

2005; Denis-Robichaud and Dubuc, 2015). 

Another treatment strategy is the use of systemic 

PGF2α. The benefit from PGF2α administration 

 



JOURNAL OF VETERINARY MEDICAL RESEARCH 2017, 24 ( 2 ): 322-336 
 

 

324   

 

is believed to arise from induction of estrus in 

cows having a PGF2α -responsive corpus 

luteum; physical expulsion of bacterial 

contaminants and inflammatory products as well 

as a possible improvement in the uterine 

defenses under low progesterone 

(Kasimanickam et al., 2005). PGF2α also 

appears to have pro-inflammatory actions that 

might enhance neutrophil function (Lewis, 

2004). Effectiveness of PGF2α is dependent on 

time postpartum at treatment, severity of 

inflammation in the uterus, and presence of a CL 

(Lefebvre and Stock, 2012). Nevertheless, later 

studies found no beneficial effect of PGF2α 

alone for treatment of subclinical endometritis 

(Galvão et al., 2009; Dubuc, et al., 2011), 

therefore, the combination of intrauterine 

cephapirin and systemic PGF2α may be an 

efficacious method to treat subclinical 

endometritis. No available studies utilizing 

transrectal ultrasonography to quantify either 

endometrial thickness or intrauterine luminal 

fluid volume were found. Further studies are 

needed to evaluate and refine these techniques 

so that appropriate diagnostic protocols may be 

recommended to veterinary practitioners. 

Therefore, the objectives of the present study 

were to validate US as a reliable diagnostic tool 

in early detection of clinical endometritis, as 

well as to determine the effects of combination 

of intrauterine (IU) infusion of benzathine 

cephapirin plus intramuscular PGF2α as a 

treatment protocol of endometritis in Holstein 

dairy cows. 

2. Material and Methods 

2.1. Animals: 

The present study was carried out on 260 

Holstein cows distributed in 8 commercial dairy 

farms located in 6 Provinces in Egypt with 

similar management and feeding systems. The 

herds ranged in size from 97 to 1700 milking 

cows with different parities. The cows were 

housed in an open yard system and fed a total 

mixed ration (TMR) according NRC (2001). 

The cows were routinely vaccinated against all 

infectious diseases according to programs of 

vaccination. All cows appeared healthy, were 

between 21 and 210 DIM at the time of initial 

examination. Data at the time of examination 

including DIM, parity, calving history and 

incidence of periparturient disorders were 

recorded. 

2.2. Chemicals (Drugs) 

Metricure
®
 intra-uterine oily suspension of 500 

mg benzathine cephapirin packaged in 19g 

syringes and Estrumate
®
 (MSD) (each ml 

contains 263 µg of cloprostenol sodium salt, 

equivalent to 250 µg of cloprostenol)  injected 

IM were used in the present study. 

2.3. Ultrasound Scanner 

A real time B-mode (Brightness modality) linear 

array ultra sound scanner (Mindray DP-2200Vet 

- China) was used. The scanner was provided 

with a transrectal linear transducer (3.5-10 

MHZ) for trans-rectal scanning. USB device 

was used to store the frozen images. Ultrasonic 

gel was used to cover the short distance between 

the transducer scan head and the rectal wall.  

2.4. Experimental design 

Endometritis was diagnosed ultrasonography in 

135 cows depending on the uterine fluid content 

and echogenicity of endometrial layer with the 

presence of corpus luteum (CL) and was 

diagnosed rectally in 125 cows depending on the 

size contractility of the uterus, vaginal discharge 

and with the presence of CL. The cows were 

divided according to diagnosis method and 

treatment protocol into 3 groups: 

2.4.1. Group 1(N=51): This group included 

cows that were diagnosed rectally and received 
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only synthetic PGF2α, (500 µg cloprostenol), 

intramuscular (IM). 

2.4.2. Group2 (N=74): This group included 

cows that were diagnosed rectally and received 

synthetic PGF2α (500µg cloprostenol) IM at 

time of diagnosis plus 500 mg benzathine 

cephapirin intra-uterine, 3 days after estrus 

detection. 

2.4.3. Group 3 (N=135): This group included 

cows that were diagnosed US and received 

500µg cloprostenol IM at time of diagnosis  plus 

500 mg benzathine cephapirin intra-uterine 3 

days after estrus detection. 

2.5. Evaluation of the reproductive response to 

the treatment of endometritis. 

The treatment response in each experiment was 

determined using certain fertility parameters 

such as: interval from treatment to 1
st
 estrus, 

interval from treatment to 1
st
 service, interval 

from treatment to 1
st
 conception, days open and 

services per conception. In each experiment, the 

cows were divided according to DIM into < 60 

d. and ≥ 60 d., according to parity into 

premiparous and pleuriparous, according to 

average daily milk yield into ≤ and > the 

average corresponding to the farm average.  

2.8. Statistical analysis and data processing 

Statistical analyses were performed using SPSS 

(2013). The success of the therapy was 

evaluated by determination of some selected 

reproductive parameters including the intervals 

from the treatment to:  the 1
st
 estrus, the 1

st
 

insemination, the conception, and both the 

number of services per conception and days 

open. Pearson’s correlation coefficients were 

used to compare results between variables. All 

data are presented as means ± SEM. The results 

were found to be significant when P<0.05. 

 

3. Results 

3.1. Descriptive statistics of cows suffered from 

endometritis (Table.1). 

The cows included in this study were at about 

2.5 parity, and had about 3.0 points BCS. DIM 

was 68.3±2.1d. In average with a wide range 

from 42d.to 262d. The average daily milk was 

24kg. The interval from treatment to 1
st
 estrus 

was 31.4d. Nearly the same trend was observed 

for the interval from treatment to the 1
st
 

insemination (38.9d). The interval from 

treatment to conception averaged 85.5d. The 

mean value of open days was 134.4d. Cows 

included in our study required about 2.5NSPC. 

Table. 1: Descriptive statistics of dairy cows 

suffered from endometritis. 

   

Min. = Minimum, Max. = Maximum and SE= 

Standard Error. 

 

Item Min. Max. 
Mean ± 

SE 

Parity 1.0 10.0 2.5 ± 0.1 

DIM at 

treatment (days) 
42.0 262.0 68.3 ± 2.1 

Daily milk yield 

at treatment 

(kg) 

10.4 41.4 24.0 ± 0.4 

BCS at 

treatment (US) 
2.0 4.0 3.0 ± 0.04 

Treatment to 1st 

estrus (days) 
1.0 151.0 31.4 ± 1.9 

Treatment to 1st 

AI (days) 
1.0 188.0 38.9 ± 2.2 

Treatment to 

conception 

(days) 

4.0 280.0 85.5 ± 5.5 

Days open 

(days) 
57.0 284.0 134.4 ± 5.1 

Inseminations 

per conception 
1.0 6.0 2.5 ± 0.1 
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3.2. Effect of diagnosis method and treatment protocol on the reproductive response to treatment 

of cows affected with endometritis 

Cows examined US recorded a significant 

(P<0.05) short treatment to 1
st
 estrus 

(10.3±0.7d.), treatment to 1
st
 AI (17.9±1.4d.), 

treatment to conception (36.7±2.6d.) intervals, 

short days open (104.1±4.7d.) and less NSPC 

(2.0±0.1) compared to that recorded for the 

rectally examined cows despite the same 

treatment protocol. Concerning the treatment 

protocol, the results of the current study 

revealed that the fertility results in cows 

received local intrauterine cephapirin plus 

systemic PGF2α were superior to that of cows 

received only systemic PGF2α in spite the same 

diagnostic method as shown in table 2 

Table. 2: Effect of diagnostic method and treatment protocol on the reproductive response of 

treatment of endometritis in dairy cows 

 

Values are expressed as Mean ± SE, NSPC = Number of services per conception, IU = Intrauterine; US 

= ultrasonography examined. Within the same row, means with different superscript letters are 

significantly different at P<0.05. 

3.3. Pearson’s correlation coefficients of factors influencing the reproductive response to 

treatment of cows suffering from endometritis 

In the present study, weak non-significant 

negative correlations were observed among 

parity and all selected reproductive parameters. 

Significant positive correlations were observed 

among DIM and intervals to 1
st
 estrus (0.31), to 

1
st
 AI (0.30) and days open (0.41). Daily milk 

yield showed strong significant negative 

correlations with treatment intervals to 1
st
 estrus 

(-0.40), to 1
st
 service (-.033), to conception (-

0.58), days open (-0.57) and NSPC (-0.27) as 

shown in Table 3.  

 

 

 

 

                         Treatment 

Protocol 

 

parameter 

PGF2α IM 

(rectally diag., 

N=51) 

PGF2α IM 

+ IU cephapirin 

(rectally diag. 

N=74) 

PGF2α IM 

+ IU 

cephapirin  

(US 

diag.N=135 

Treatment to 1
st
 estrus (days) 60.3±4.5

b
 52.2±3.3

b
 10.3±0.7 

a
 

Treatment to 1
st
 AI (days) 74.7±5.6

c
 54.9±3.5

b
 17.9±1.4 

a
 

Treatment to conception 

(days) 
155.3±11.6

b
 135.4±7.9

b
 36.7±2.6 

a
 

Days open (days) 172.6±11.6
b
 164.7±9.8

b
 104.1 ±4.7

a
 

NSPC (unit) 3.1±0.3
b
 3.2±0.2

b
 2.0±0.1

a
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Table. 3: Pearson’s correlation coefficients of some factors influencing the reproductive response 

to treatment of cows suffering from endometritis 

NSPC = Number of services per conception, ** Significant correlation at P<0.01. 

3.4. Effect of DIM on reproductive response to treatment of endometritis in dairy cows 

The results of the present study revealed 

significant positive correlations among DIM and 

intervals to 1
st
 estrus (0.31), 1

st
 AI (0.30) and 

days open (0.41) as shown in table 3. In details 

our study showed that, the best treatment 

response fertility measures were recorded for 

endometritis positive cows detected and treated 

before 60 days in milk when compared to cows 

detected and treated after 60 days in milk. 

Despite the same diagnostic and treatment 

protocols, significant lower intervals to 1
st
 estrus 

(9.34±0.7d.), to 1
st
 AI (14.7±0.9d.), to 

conception (34.1±2d.), shorter days open 

(90.9±3.1d.) and less NSPC (1.9±0.1) were 

recorded for cows experienced endometritis 

before 60 DIM (Table 4). 

Table.4: Effect of DIM on the reproductive response to treatment of endometritis in dairy cows 

Values are expressed as Mean ± SE, NSPC = Number of services per conception. Within the same row, 

means with different superscript letters differ significantly at P<0.05. 

              Parameter 

Factors 
Treatment to 

1
st
 estrus 

Treatment 

to 1
st
 AI 

Treatment 

to 

conception 

Days 

open 
NSPC 

Parity - 0.08 - 0.11 - 0.14 - 0.03 - 0.02 

DIM at treatment 0.31** 0.30** 0.09 0.41** - 0.12 

Daily milk at 

treatment 
- 0.40** - 0.33** - 0.58** - 0.57** - 0.27** 

           DIM 

 

 

Parameter 

< 60 DIM ≥ 60 DIM 

PGF2α 

PGF2α + 

IU 

cephapirin 

PGF2α + 

IU 

cephapirin 

(US) 

PGF2α 

PGF2α + 

IU 

cephapirin 

PGF2α + 

IU 

cephapirin 

(US) 

Treatment 

to 1
st
 estrus 

67.2±11.2
c
 41.0±2.4

b
 9.34±0.7

a
 57.5 ±4.4

c
 63.36±5.6

c
 12.62 ±1.6

a
 

Treatment 

to 1
st
 

service  

67.2±11.2
c 

46.3±2.7
c 

14.7±0.9
a 

77.83 ±6.5
c 

67.33±6.7
c 

25.77±3.9
b 

Treatment 

to 

conception 

178±26.8
 c 

132.9±7.3
b 

34.1±2.9
a 142.29±9.3

bc 148±32.2
bc 

44.43 ±4.9
a 

Days open 
191.5±26.9
bc 

153.4±10.4
b 90.9±3.1

a 161.86±9.8
bc 221.5±11.4

c 
140±12.7

b 

NSPC 3.0 ±0.5
b 

3.4 ±0.2
b 

1.9±0.1
a 

3.14 ±0.33
b 

2.0±0.0
ab 

2.29±0.2
ab 
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3.5. Effect of parity on reproductive response to treatment of endometritis  

The best fertility results were detected in 

premiparous cows, as short intervals to 1
st
 estrus 

(6.9±0.7d.), to 1
st
 AI (10.8±1.6d.), to conception 

(35.9±5.9d.), short days open (96.3±6.6d.) and 

less NSPC (2.0±0.17) compared to that recorded 

for pleuriparous cows (Table 5).  

 

Table. 5: Effect of parity on reproductive response to treatment of endometritis 

 

Values are expressed as Means, NSPC = Number of services per conception. Within the same row, 

means with different superscript letters differ significantly at P<0.05. 

3.6. Effect of daily milk yield on the reproductive response to treatment of endometritis  

 

The data of the current study revealed that cows 

producing more than the average daily milk 

recorded the shorter treatment to 1
st
 estrus 

(10.06±0.8d.), shorter treatment to 1
st
 AI 

(17.2±1.8d.), shorter treatment to conception  

 

 

(35.8±2.8d.) intervals, lower days open 

(97.9±3.3d.) and less NSPC (2.0±0.1) compared 

to those recorded for cows that yields less than 

the average daily milk as shown in table 6. 

 

 

 

 

 

       Parity 

Parameters 

Primiparous cows Pleuriparous cows 

PGF2α 
PGF2α+IU 

cephapirin 

PGF2α+IU 

cephapirin 

(US) 

PGF2α 
PGF2α+IU 

cephapirin 

PGF2α+IU 

cephapirin 

(US) 

Treatment 

to 1st estrus  
76.3±8.2

c 
 66.2±9.9

c
 6.9±0.7

a
 49.2±4.1

c
 46.9±2.7

c
 11.3±0.8

b
 

Treatment 

to 1st AI 
99.6±10.9

c
 68.8±11.9

b
 10.8±1.6

a
 57.3±3.2

b
 50.6±2.5

b
 19.9±1.6

a
 

Treatment 

to 

conception 

183±17.2
c
 158.5b±27.5

c
 35.9±5.9

a
 122±9.9

b
 130.8±7.7

b
 36.9±2.8

a
 

Days open 199±16.8
b
 179.5±30.2

b
 96.3±6.6

a
  141±11.6

b
 161.8±10.3

b
 107.05±6.0

a
 

NSPC 3.17±0.4
b
 2.0±0.0

a
 2.0±0.17

a
 3.0±0.38

b
 3.4±0.15

b
 2.0±0.14

a
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Table (6): Effect of average daily milk on reproductive response to treatment of endometritis 

Values are expressed as Mean ± SE, within the same row, means with different letters differ 

significantly at P<0.05. 

3.7. Effect of the US picture of the uterus in dairy cows on the reproductive response to the 

treatment of endometritis.  

Regarding the US picture of the uterus in cows 

suffered from endometritis, the results of the 

current study revealed that, cows with Hyper 

echogenic endometrium recorded a significant 

(p<0.05) shorter days to 1
st
 estrus interval 

(8.4±0.7d.) compared to cows showed intra 

uterine luminal fluid (11.9±1.1d.), although the 

rest of the selected fertility parameters were not 

significantly affected (Table 7). 

 

Table (7): Effect of the US picture of endometritis in dairy cows on their reproductive response to 

treatment of endometritis 

Means with different letters differ significantly at P<0.01. 

 

 

      Milk 

yield 

 

 

Parameters 

≤ average yield > average yield 

PGF2α 

PGF2α + 

IU 

cephapirin 

PGF2α + IU 

cephapirin 

(US) 

PGF2α 

PGF2α + 

IU 

cephapiri

n 

PGF2α + 

IU 

cephapiri

n (US) 

Treatment 

to 1
st
 estrus 

68±6.6c 46.9±3.3b 10.9±1.5a 49.4±4.9 b 85.3±4.7c 
10.06±0.8

a 

Treatment 

to 1
st
 AI 

86.4±8.6c 48.9±4.0b 36±19.8ab 58±4.0 b 74±4.6bc 17.2±1.8a 

Treatment 

to 

conception 

181.2±17.4

d 
141.9±9.0c 40.6±5.6a 124.2±10.2c 103±0.0b 35.8±2.8a 

Days open 
198.3±16.9

d 

176.3±10.6c

d 

130.4±19.7a

b 

141.8±11.7b

c 
107±0.0ab 97.9±3.3a 

NSPC 3.0±0.4c 3.2±0.2c 2.0±0.3ab 3.2±0.4c 3.0±0.0bc 2.0±0.1a 

                                  US 

Parameters 

Hyper echogenic 

endometrium 

Small amount of 

luminal fluid 
P value 

Treatment to 1
st
 estrus 

Interval 
8.4±0.7a 11.9±1.1b <0.01 

Treatment to 1
st
 AI 19.4±2.6 16.6±1.2 0.31 

Treatment to conception 34.6±3.7 38.5±3.6 0.46 

Days open 101.7±4.3 104.3±7.9 0.78 

NSPC 2.0±0.1 2.0±0.2 0.99 
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4. Discussion 

The objectives of the present study were to 

evaluate the efficiency of IU infusion of 

benzathine cephapirin (Metricure
®

) plus IM 

administration of PGE2α (Estrumate
®
) as a 

treatment protocol of endometritis, also to 

validate the use of transrectal US as a diagnostic 

tool for endometritis in dairy cows. A high 

prevalence of uterine disease such as 

endometritis dramatically impairs the 

reproductive performance of high yielding dairy 

cows due to persistent bacterial infection, which 

leads to inflammation and damage to the 

endometrium thereby, prolonging uterine 

involution and impairing fertility 

(Kasimanickam et al., 2004). Regarding the 

diagnostic method, our results showed that, 

cows examined US recorded a significant 

(P<0.05) short intervals to 1
st
 estrus (10.3d.), to 

1
st
 AI (17.9d.), to conception (36.7d.), short 

days open (104.15d.) and less NSPC (2.0±0.1) 

compared with that recorded for the rectally 

examined cows despite the same treatment 

protocol (Table 2). The low fertility results 

obtained in the present study after using rectal 

palpation may be attributed to the fact that 

palpation per rectum is a challenge because 

uterine size and palpable quality of content may 

be varied between individuals and strongly 

depends on the stage of the postpartum period. 

Our results came in agreement with that 

reported by others (Földi et al., 2006; Palmer, 

2008) who found that, diagnosis of clinical 

endometritis using rectal palpation is subjective, 

not effective and prone to error as it lacks 

standardization. In the same manner, it had been 

reported that, transrectal palpation to identify 

the presence of a CL is imperfect (Shephard, 

2005; Bicalho et al., 2008), but generally has a 

high specificity and is a “useful tool” that is 

widely used in veterinary practice. The good 

fertility results obtained in this study after using 

US as a diagnostic tool were corresponded to 

others (Kasimanickam et al., 2004). In the 

present study, the US detection of intrauterine 

fluid was the unique feature for diagnosis of 

endometritis and this was supported by 

Kasimanickam et al. (2004) who considered 

the presence of any US detectable uterine fluid 

as evidence of subclinical endometritis. In 

addition, use of US might increase the accuracy 

of identification of a CL (Shephard, 2005). On 

the contrary, Ghasemi (2011) reported that US 

measurements of both cervical diameter and 

endometrial thickness is not useful for detecting 

cows with endometritis. Concerning the 

influence of treatment protocol on the 

reproductive response, the results of the current 

study revealed that the fertility results in cows 

received local IU cephapirin plus systemic 

PGF2α were superior to that recorded for cows 

received only systemic PGF2α in spite the same 

diagnostic method (Table 2). This may be 

attributed to the theory that, postpartum cows 

with uterine luminal fluid accumulation might 

benefit from prostaglandin treatment beside 

more than one treatment with IU cephapirin is 

necessary to overcome the effects of fluid 

accumulation because it is likely to induce 

estrus, which in effect softens and opens the 

cervix and increases uterine contractility. In line 

with our results, previous authors 

(Kasimanickam et al., 2005; Drillich et al., 

2005; Runciman et al., 2008, 2009) reported 

that treatment of cows suffered from clinical or 

subclinical postpartum endometritis with IU 

cephapirin resulted in significant improvement 

of the reproductive performance of these cows. 

Moreover, Denis-Robichaud and Dubuc 

(2015) reported that, an intrauterine infusion of 

cephapirin improved first-service pregnancy risk 

in cows with postpartum reproductive tract 

disease and this effect was influenced by 

postpartum anovulation status. Furthermore, it 

had been recommended that, intrauterine 

infusions with cephapirin as well as the 
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administration of PGF2α is effective in the 

treatment of subclinical endometritis 

(Kasimanickam et al., 2005). Benzathine 

cephapirin is a very effective treatment for 

endometritis in the postpartum dairy cow 

modified at risk (Runciman et al., 2008; 

Ghasemi, 2011). Moreover, benzathine 

cephapirin has been reported to be the most 

effective antibiotic for intrauterine infusion in 

lactating dairy cows and has been shown to be 

more effective than PGF2α treatment for 

subclinical endometritis (Kasimanickam et al., 

2005). In line with our results, LeBlanc (2008) 

showed that using cephapirin in cows 27 and 33 

days postpartum resulted in a 60% higher 

likelihood of those cows becoming pregnant and 

a 29% reduction in time to pregnancy compared 

to their untreated herd mates. On the contrary to 

our results, intrauterine infusions by cephapirin 

had nonsignificant effects on subsequent 

reproductive performance as cited by Gümen et 

al. (2012) who concluded that, intrauterine 

cephapirin administration was not found to be 

useful for the treatment of potential subclinical 

endometritis in repeat breeder dairy cows. 

Furthermore, Gilbert et al., (2005) and Lincke 

et al. (2005) did not confirm the efficiency of 

this treatment. Therefore, using an appropriately 

enough combination of systemic PGF2α and an 

IU infusion with benzathine cephapirin in cows 

diagnosed with endometritis and having a 

palpable CL might improve reproductive 

performance. Regarding the efficacy of PGF2α 

alone as a treatment tool of endometritis, a poor 

therapy result was observed in the current study 

and may be attributed to the theory that, treating 

cows early in the postpartum period, there may 

have been a bias against a significant beneficial 

effect of treatment with PGF2α, because a 

majority of cows did not have a sensitive CL on 

their ovaries, and thus ineffective prostaglandin 

treatment. These results were supported by 

Hendricks et al. (2006), who reported that 

treatment with PGF2α analogues has no remedy 

effect on clinical endometritis. Moreover, 

Dubuc et al. (2011) reported that, 

administration of PGF2α at both 5 and 7 weeks 

postpartum did not mitigate the effects of 

endometritis on reproductive performance. On 

the other hand, some researchers suggested that 

the use of PGF2α for the treatment of 

endometritis is efficient not only by induction of 

myometrial contractions and estrus (Weems et 

al., 2006), but also by regulation of 

inflammatory responses in the endometrium. It 

has been demonstrated that bacterial endotoxin 

lipopolysaccharide, expressed by uterine 

pathogens such as E. coli switch the endometrial 

epithelial secretion of prostaglandins from the F 

to the prostaglandin E series. This results in 

prolonged luteal phases and modulation of 

endocrine functions that are essential for 

reproduction (Herath et al., 2009; Sheldon et 

al., 2009). Therefore, the exogenous 

administration of PGF2α might compensate the 

reduced endogenous PGF2α. In addition, it has 

been documented that administration of PGF2α 

in postpartum cows improved reproductive 

performance through three difference 

mechanisms, including increased uterine 

contractility, induced luteolysis, and enhanced 

phagocytic activity of uterine polymorphnuclear 

cells (Kasimanickam et al., 2005). Moreover, 

administration of a PGF2α analog to cows with 

subclinical endometritis was reported as 

efficacious as intrauterine infusion of cephapirin 

benzathine in improving reproductive 

performance (Kasimanickam et al., 2005). 

Progesterone also suppresses the immune 

response to lipopolysaccharides in endometrial 

cells in vitro (Herath et al., 2006). Regarding 

the relationship between DIM and reproductive 

response to treatment of endometritis, the results 

of the present study revealed significant positive 

correlations between DIM and most of 

reproductive parameters used in this experiment 
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Table 3). In details our study showed that, the 

best treatment response fertility measures were 

recorded for endometritis positive cows detected 

and treated before 60 days in milk when 

compared to endometritis positive cows detected 

and treated after 60 days in milk regardless of 

the diagnostic and treatment protocols (Table 4). 

These results were supported by LeBlanc et al. 

(2002) who reported that cows with 

mucopurulent or worse uterine discharge that 

persisted beyond 60 DIM had a more 

pronounced reduction in pregnancy rate than 

cows with endometritis diagnosed < 60 DIM. 

The current study supports the likelihood that a 

high proportion of cows have spontaneous 

resolution of endometritis until at least 4 weeks 

postpartum. Conversely, if clinical signs 

associated with increased time to pregnancy are 

still present after 4 weeks, the condition may be 

more responsive to treatment. Concerning 

parity, the results of the current study revealed 

weak non-significant negative correlations 

between parity and all tested fertility parameters 

(Table 3). Furthermore, the best fertility results 

were detected in primiparous cows compared to 

that observed with pleuriparous cows (Table 5). 

Other previous studies supported our results, 

Ghasemi, (2011) found a negative effect of 

parity on response to treatment with benzathine 

cephapirin in cows with clinical endometritis, as 

disease-positive primiparous cows became 

pregnant 26 days sooner than pleuriparous 

disease-positive cows following treatment with 

500 mg benzathine cephapirin. Also related to 

this observation the finding in the pleuriparous 

cows accumulated significantly more fluid in 

the uterus than primiparous cows. This would 

suggest that the decreased effect of treatment 

with benzathine cephapirin in pleuriparous 

postpartum cows was associated with a 

breakdown in uterine clearance mechanisms. 

Furthermore, a high milk production and the 

parity showed associations with an excessive 

body condition score loss (Tsousis et al., 2009). 

Some studies found that parity is another factor 

that affects conception rates (Tenhagen et al., 

2004; Kaufmann et al., 2009) or the chance of 

insemination and pregnancy (Drillich et al., 

2006; Pleticha et al., 2009) while others did not 

(Lincke et al., 2006). Regarding the relationship 

between daily milk yield and reproductive 

response to treatment in cows affected with 

endometritis, the results of the present study 

revealed strong significant negative correlations 

between daily milk yield and the intervals to 1
st
 

estrus (-0.40), to 1
st
 service (-.033), to 

conception (-0.58), days open (-0.57) and NSPC 

(-0.27) as shown in table 3. In addition, the data 

of the current study revealed that, cows produce 

more than the average daily milk recorded good 

fertility results when compared with that 

recorded for cows that produce less than the 

average daily milk (Table 6). This positive 

correlation between daily milk yield and fertility 

might be attributed to the fact that high yielding 

cows are subjected to good health and 

nutritional management policies and they are 

healthier than are lower yielding cows. We do 

not have an explanation for this finding, but it 

could be due to the difference in experimental 

design, production system, feeding regimen, and 

so on. In the same way, Domecq et al. (1997) 

concluded that, higher yielding cows were more 

likely to conceive than were lower yielding 

cows. Regarding the US picture of the uterus in 

cows suffered from endometritis, the results of 

the current study revealed that cows with 

Hyperechogenic endometrium recorded a 

significant (p<0.05) shorter days to 1
st
 estrus 

interval (8.4d.) compared to cows showed intra 

uterine luminal fluid (11.9d.) (Table 7). In the 

same way, it has been reported that, cows with 

no clinically evident signs of endometritis, but 

with presence of intrauterine fluid upon 

transrectal US have reduced reproductive 

performance (Kasimanickam et al., 2004; 
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Gilbert et al., 2005). In addition, bacterial 

growth and impaired uterine involution have 

been shown to be associated with US detectable 

intrauterine luminal fluid accumulation. Based 

on this finding it was speculate that the presence 

of fluid in the uterus may be associated more 

with an impaired uterine clearance. Another 

theory is that uterine luminal fluid or debris in 

the uterine lumen may somehow dilute or 

inactivate benzathine cephapirin rendering it 

ineffective (Ghasemi, 2011). Cows with uterine 

luminal fluid accumulation in the uterus might 

benefit because of treatment with PGF2α to 

improve uterine clearance mechanisms, or may 

require more than one treatment with benzathine 

cephapirin (Ghasemi, 2011). From this results, 

can concluded that, transrectal US could be used 

as a reliable method for early diagnosis of 

endometritis inn dairy cows. In addition, using a 

combination of IU application of benzathine 

cephapirin and systemic injection of synthetic 

PGf2α is effective as a treatment protocol in 

endometritis. 
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