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ABSTRACT 
	Background: Endometritis can occur by ascending route following abnormal parturition, such as abortions, retained placenta, premature births, twin births, dystocia, as well as uterine affections like septic metritis, post-partum metritis, pyometra and traumatic lesions of the genital tract.
Aim: To study the incidence of endometritis in cattle and compare different treatment protocols.
Methodology: Case study. Veterinary Clinical Complex, Krantisinh Nana Patil College of Veterinary Science, Shirwal, Satara. September 4th, 2024 to February 26th, 2025.
 Those cattle (n=20), positive for endometritis, diagnosed from trans-rectal ultrasonography and proper anamnesis, were divided into 2 treatment groups, one group (n=10) receiving 60 ml Intrauterine Moxifloxacin + Ornidazole + Urea combination and the other (n=10) intrauterine administration of 30 ml Lugol’s Iodine (1:40).
Results: The estrual symptoms improved in the subsequent estrus. The improvement rate was compared based on the conception in the next heat. In the first group, the improvement rate was 40% and in the second, it was 60%.  Clinical endometritis is recognised as the most common condition occurring around the time of calving, representing approximately 15% of all periparturient disorders. In dairy cows, the incidence of subclinical endometritis after parturition varies widely, with reported rates ranging from 5% to 68% across different herds and in beef cattle, the prevalence has been observed in the range of 2% to 31%.
Conclusion: From the present study, it was concluded that intrauterine Lugol’s Iodine (1:40 dilution) is an effective treatment for cattle with endometritis.
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1. INTRODUCTION

The economic viability of the dairy herd is dependent on normal reproduction. Reproduction may be affected by various factors, but the pathological changes in the reproductive tract caused by microorganisms appear to be the key factor for infertility (Patel et al., 2009). Infertility in cattle is of paramount importance, causing great loss to the farmer and dairy industry. It may result from infections affecting various parts of the genital tract. Generally, non-specific infection of the genitalia was considered to be the main cause of repeat breeding (Murthy et al., l974). A higher percentage of infertility in bovines was due to different degrees of endometritis. Incidence of repeat breeding in cows varies between 10-18% among various countries (Kimura et al., 1987). Bhosrekar (1973) reported a 42.7% incidence of repeat breeding in cows and observed that the causative factors were endometritis (37.5%), cervicitis (19.4%), cystic ovary (16.6%), kinky cervix (9%), tubal factors (1.4%) and ovarian factors (5.6%). Furthermore, it is bacterial endometritis which constitutes the major cause of repeat breeding in crossbred cattle (Saini, 1993; Couto et al., 2013).
Endometritis interferes with the normal fertility of the animal, resulting in low conception rates. Oxidative stress due to endometritis can reduce the ability of spermatozoa to produce competent embryos. Uterine infection can negatively affect the follicular growth in the ovary and adversely affect blood estradiol levels (Rashid et al., 2020). Uterine infection is a major cause of reproductive failure leading to infertility in cattle as well as buffalo (Knutti et al., 2000; Moghaddam and Mamoei, 2004; Sheldon et al., 2008). The major affections of the uterine infection include endometritis (subclinical as well as clinical), metritis, puerperal metritis, septic metritis and pyometra, of which the most commonly encountered condition is endometritis.
Endometritis is a condition of inflammation of the endometrial lining of the uterus and can be acute or chronic based on the type and course of the inflammatory process (Hemanth Kumar & Joshi, 2025; Tayebwa et al., 2015). It can occur by ascending route following abnormal parturition, such as abortions, retained placenta, premature births, twin births, dystocia, as well as uterine affections like septic metritis, post-partum metritis, pyometra and traumatic lesions of the genital tract. It is the inflammation of the endometrium with no systemic signs and is usually caused by pathogenic bacteria (Bondurant, 1999), and has been divided into subclinical and clinical endometritis (Sheldon et al., 2006). Clinical endometritis is characterized by the presence of purulent or mucopurulent uterine discharge in the vagina with no systemic signs of illness; whereas subclinical endometritis is defined as inflammation of the uterus without any clinical signs but characterised by an increased number of polymorphonuclear neutrophil (PMN)-2- infiltration in the endometrium with a threshold level of 5% on cytobrush cytology (LeBlanc et al., 2002; Gilbert et al., 2005; Sheldon et al., 2006). Non-specific opportunist pathogens that contaminate the uterus, especially during the peri-parturient period or post-service, are responsible for endometritis. Both aerobic and anaerobic, gram-positive and gram-negative bacteria have been isolated from endometritic cow and buffalo (Olson et al., 1984; Sheldon et al., 2006; Azawi, 2006).
The common pathogens isolated from bovine endometritis are Escherichia coli, Arcanobacterium pyogenes, Streptococcus pyogenes, Staphylococcus aureus, Pseudomonas, Bacillus sp., Mycoplasma, some viruses and fungi (Zemjanis, 1980; Olson et al., 1984; Noakes et al., 1989; Donofrio et al., 2007; Sheldon et al., 2009). However, most prevalent bacteria reported so far in the uterine lumen of buffalo are Escherichia coli, Archanobacterium pyogenes and Staphylococcus aureus (Ahmed and Bhattacharyya,2005; Prajapati et al., 2006; Ahmad et al., 2007; Azawi et al., 2008c; Azawi, 2010; Sayyari et al., 2012).
Diagnosis of endometritis by rectal palpation and visual observation of a vaginal discharge, if present in an adequate amount, is probably the basis for its treatment in the field (Lewis, 1997). Rectal examination (LeBlanc et al., 2002), vaginoscopic examination (Barlund et al., 2008), endometrial cytobrush cytology (Barlund et al., 2008; Dubuc et al., 2010; Fischer et al., 2010; Ghasemi, 2011), endometritis clinical score (Williams et al., 2005), white side test (Sarkar et al., 2006), ultrasonography (Mateus et al., 2002; Barlund et al., 2008) and uterine biopsy (Gonzalez et al., 1985) have been used for efficient detection of endometritis.
The therapeutic approach towards endometriosis involves either antibiotics and antiseptics or hormonal therapy (Vijayarajan et al., 2007). Various types of antibiotics are used in treatment regimens for uterine infection through the intrauterine route. An appropriate treatment protocols need to be initiated for the treatment of uterine infection in cows. In practice, a veterinarian has a large number of treatment protocols. However, providing safe and effective treatment is the main task of the doctor. 
Therefore, the present study was planned to compare the treatment protocols for treating endometriotic cows.
2. Materials and Methods

2.1 Selection of Animals:
A total of twenty cattle diagnosed with endometritis with the help of proper history, clinical examination and trans-rectal ultrasonography in the Department of Animal Reproduction, Gynaecology and Obstetrics, Krantisinh Nana Patil College of Veterinary Science, Shirwal at Teaching Veterinary Clinical Complex (TVCC) during the period from September 4th, 2024, to February 26th, 2025, were selected for this research work.
2.2 Anamnesis:
	History was taken from the owners and date of last calving, difficulties during/after parturition, any abnormal discharge recorded by owners, failure to conceive, last estrual symptoms shown, etc., were noted down.
2.3 Ultrasonographic Examination:
Ultrasonography is a non-invasive technique for soft tissue imaging wherein low-intensity, high-frequency sound waves are used to create a virtual real-time image of the tissue in focus. The nature and density of the tissue are determined by the echoes they produce. Trans-rectal ultrasonography (TRUS) is now a key component in the routine evaluation of the reproductive system in dairy cows. It is widely used to detect both normal and abnormal conditions affecting the uterus and ovaries. B-mode focuses on characterising changes in echotexture, uterine size, fluid accumulation within the uterine lumen, and differentiation of ovarian structures based on the transmission-reflection of ultrasonic waves. According to the intensity of echoes produced, the tissues are described as follows: 
i. Hyperechoic: Brighter/ white image indicating more reflection of sound waves suggestive of a solid medium. 
ii. Hypoechoic: Greyish white image indicating moderate to less reflection of sound waves, suggestive of thick liquid or loose tissue.
iii. Anechoic: Black colour image indicating no reflection of sound waves, suggestive of watery or thin medium like allantoic fluid.
The B-mode of TRUS detects the quantity of fluid within the uterine lumen, thickening of the endometrial wall, and cervical measurements to assess uterine inflammation in the absence of clinical signs of illness.
2.4 Technique for Ultrasound Scanning: 
A real-time B-mode portable ultrasonography machine (Hitachi F31 Aloka) with a 5-7.5 MHz multi-frequency trans-rectal transducer was used to scan the uterus. A protective transparent plastic sheath was used to cover the transducer, and jelly was applied over the probe before insertion. After back-reckoning, the transducer was inserted per-rectally and the uterus was visualised by moving the transducer from left to right and vice versa. The transducer was positioned dorsally above the uterus, and the sound beams were directed dorso-ventrally.  These beams were cutting the tissue beneath, in a longitudinal plane, to get a relevant view of the uterus. Endometrial wall thickness and any fluid, if present, were noted down. Echotexture and echogenicity were also taken into consideration.
2.5 Treatment:
operator's hand was passed per rectum, and the cervix was fixed. An AI-gun covered with a sheath was inserted per-vaginally till it reached the uterine body. The gun was removed, and the injections were infused by a syringe into the body of the uterus. 60 ml Intrauterine Moxifloxacin + Ornidazole + Urea combination was given to the endometritic cattle (n=10). In the remaining half (n=10), intrauterine administration of Lugol’s Iodine was carried out. Lugol’s iodine was prepared beforehand with a 1:40 dilution in distilled water. 30 ml of this was infiltrated. 
3. results and discussion
There were 200 case records of cattle with the history of physio-pathological reproductive problems presented in TVCC during the period from 4th September 2024 to 26th February 2025.  Out of 200 case records, physiological conditions contributed 39.62%, out of which pregnancy diagnosis contributed 22.28% and estrus detection 17.34%. Among pathological conditions, the incidence was repeat breeder (16.37%), anestrus (18.04%), endometritis (10.02%), cystic ovary (5.46%), torsion (3.08%), retention of foetal membranes (0.57%), cervicitis (0.36%) and utero-vaginal prolapse (0.19%).
In the given period, 20 cattle were diagnosed with endometritis. The infection was more common after parturition in the post-parturient period and was associated with repeat breeding syndrome. Endometritis may be clinical or sub-clinical. The clinical form is often manifested by systemic symptoms and discharge. Sub-clinical form may go unnoticed. Ultrasonography and other diagnostic tests, such as the white side test, endometrial cytology, and pH of cervical mucus, help in diagnosing the endometriotic cases.
The incidence of endometritis varies. Bedewy and Rahaway (2019) reported an incidence of 16.66% for sub-clinical endometritis in the repeated breeding cows. Clinical endometritis is recognised as the most common condition occurring around the time of calving, representing approximately 15% of all periparturient disorders. In dairy cows, the incidence of subclinical endometritis after parturition varies widely, with reported rates ranging from 5% to 68% across different herds (Cheong et al., 2011; Pascottini et al., 2017) and in beef cattle, the prevalence has been observed in the range of 2% to 31% (Ricci et al., 2015; Pfeifer et al., 2018).
In the present study, cattle with uterine infection were diagnosed by proper history, ultrasonographic findings and were treated by intrauterine administration of moxifloxacin + ornidazole + urea combination and Lugol’s iodine. Both the treatment groups were compared. 
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Fig. 1. Thickened endometrium wall with anechoic fluid accumulation in the uterus of HF Crossbred cattle during trans-rectal ultrasonography

As reported by Kasimanickam et al. (2004) and Lenz et al. (2007), uterine lumen diameter above 0.2 cm and presence of echogenic content in the uterus of dairy cows may be used as an indicator of sub-clinical endometritis, which negatively affects conception rate as well as the proportion of cows becoming pregnant. In the present study, the endometrial wall thickness of the affected cattle was found to be 0.54 ± 0.12 cm. The wall was hyperechoic in echogenicity as diagnosed from trans-rectal ultrasound. Some amount of anechoic fluid was also observed in the endometrium. Estrual endometrial thickening and that of endometritis were differentiated by abnormal discharge, presence of a larger amount of anechoic fluid or absence of estrual symptoms.
Half of the cases (n=10) were administered moxifloxacin + ornidazole + urea combination intra-uterine. The estrual symptoms improved in the subsequent estrus. The cattle were inseminated in the next estrus, and 4 out of 10 were conceived after confirmation by trans-rectal ultrasonography after 28 days of insemination. The improvement rate was 40%. 
As per Azawi (2008), intrauterine infusion of Lugol's iodine solution is the most widely practised treatment for endometritis. In this study, half of the cases (n=10) were administered 30 ml of Lugol’s iodine (1:40 dilution) intra-uterine. A better estrual response was observed in the upcoming estrus. The subsequent heat was skipped, and animals were inseminated in the next heat. 6 out of 10 animals conceived after confirmation by trans-rectal ultrasonography after 28 days of insemination. The improvement rate was 60%. This is in accordance with the study done by Thombare (2017).
                                                  [image: ]
Fig. 2. Clear vaginal discharge in the subsequent oestrous.

4. Conclusion

The present trial was carried out in clinical cases of endometritis in cattle, and a total of 20 cases were attended.  The infertility cases reported to clinics were thoroughly evaluated and selected critically for the present clinical investigation during a period of six months. The cases were initially investigated on the basis of history and ultrasonographic findings to diagnose and confirm endometritis. Cases were also recorded as either of fresh type having a minimum of seven repeats, or a chronic type having more than seven repeats of oestrus cyclicity, on the basis of the reproductive record available with the owner. They were also correlated with the last calving date.
Trans-rectal ultrasonographic findings showed increased echogenicity, i.e. hyperechoic nature of the endometrial wall. The thickness was also found to be increased. The average thickness of the endometrial wall was 0.54 ± 0.12 cm. Fluid accumulation was seen as anechoic areas in the endometrium of the affected cattle. 
The cases were divided into two treatment groups: first receiving intrauterine 60 ml combination of Moxifloxacin + Ornidazole + Urea, and the second group receiving 30 ml of Lugol’s Iodine (1:40 dilution). On treatment, the results for conception rate were 40% in the first group and 60% in the second. 
The combination cures the infection by reducing the bacterial load in the endometrium. Lugol’s Iodine, being a mild irritant increases the inflammatory response and cures the infection. From the present study, it was concluded that intrauterine Lugol’s Iodine (1:40 dilution) is an effective treatment for cattle with endometritis.
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