University of Mosul
College of Veterinary Medicine

Investigation of the relationship between
bovine endometritis severity and the
expression of specific cytokines

Wardi Mohammed Hassan Khalaf

MSc Thesis
Veterinary Medicine/ Veterinary Obstetrics

Supervised by
Assistant Professor

Dr. Isam Bahnan Basheer Sharum

2025 A.D. 1447 A.H.



Abstract

Endometritis, the inflammation of the uterine mucosa, is a major
reproductive disorder that adversely affects the cow’s reproductive performance.
However, current diagnostic methods are deficient for accurate diagnosis and
pathological staging. This study employed a diagnostic model that integrates
cytology and histopathology to evaluate the presence and severity of
endometritis in cows, and immunohistochemistry for the localization of
inflammatory interleukins. Reproductive tracts of slaughtered cows (n=137)
were obtained from local slaughterhouses in Mosul city-Iraq for the period from
September 2024 to April 2025. For consistency, any genetilia detected either
with ovarian/ uterine disorders, pregnant uteri, or that demonstrated graafian/
corpora lutea were excluded from sampling. Therefore, according to the
designed category, 76 genital samples at the proestrus period were subjected to
endometrial cytobrush smears and biopsy sampling. The cytobrush smears were
stained with the May-Grunwald Giemsa Stain kit (MGG) and were analyzed for
polymorphonuclear leukocyte (PMNL) quantification. The PMNL threshold

rates were categorized into mild (<5%), moderate (>5-15%), and high (>15%).

The endometrial biopsies were processed and stained with hematoxylin and
cosin for the histopathological classification (mild, acute, and chronic),
according to the histopathological changes. The processed endometrial sections
were also utilized for the immunohistochemical localization of IL-8, IL-1p, and
IL-10. One-way ANOVA analysis revealed a significant prevalence of the
moderate level (51.3%, P<0.01), which correlated with the severity of
inflammatory changes, followed by the high and mild thresholds. According to
the precise pathological lesions in each category, the histopathological
examination of the endometrial sections revealed that the incidence of chronic
endometritis was significantly higher (47.4%, P<0.01) than that of both acute

and mild endometritis. Interestingly, immunohistochemical staining highlighted



b

the differential localization and staining intensities of the studied interleukins
with the severity of endometritis. The localization of IL-8 proteins was
predominated on vascular endothelium, surface/ glandular epithelium.
Macrophages and glandular/surface epithelium were strongly labeled with IL-
1B. However, the localization of IL-10 was specifically associated with the
vascular endothelium. Precisely, the highest expression intensity of IL-8 and IL-
1B was associated with severe inflammation, while the stronger expression of

IL-10 was mainly linked to chronic endometritis.

In conclusion, the integration of cytological, histopathological, and
immunohistochemical practices not only confirmed the prevalence and severity
of endometritis among the endometrial samples but also established reliable
PMNL thresholds that demonstrate strong diagnostic validity and staging
endometritis. The diverse localization and intensity pattern of interleukin
proteins serve as vital stage-specific inflammatory biomarkers that provide
further understanding of both the progression and pathogenesis of endometritis.
Although the utilized approach enhances the diagnostic and staging of
endometritis, future investigations need to be designed to determine the
expression pattern of these interleukins in live cows diagnosed with various

forms of endometritis.
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ABSTRACT

Endometritis, the inflammation of the uterine mucosa, is a major reproductive disorder that
adversely affects the cow’s reproductive performance. However, current diagnostic methods
are deficient for accurate diagnosis and pathological staging. This study employed a diagnostic
model that integrates cytology and histopathology to evaluate the presence and severity of
endometritis in cows, and immunohistochemistry for the localization of inflammatory
interleukins. Reproductive tracts of slaughtered cows (n=137) were obtained from local
slaughterhouses in Mosul city-lraq for the period from September 2024 to April 2025. For
consistency, any genetilia detected either with ovarian/ uterine disorders, pregnant uteri, or
that demonstrated graafian/ corpora lutea were excluded from sampling. Therefore, according
to the designed category, 76 genital samples at the proestrus period were subjected to
endometrial cytobrush smears and biopsy sampling. The cytobrush smears were stained with
the May-Grunwald Giemsa Stain kit (MGG) and were analyzed for polymorphonuclear
leukocyte (PMNL) quantification. The PMNL threshold rates were categorized into mild (<5%),
moderate (>5-15%), and high (>15%). The endometrial biopsies were processed and stained
with hematoxylin and eosin for the histopathological classification (mild, acute, and chronic),
according to the histopathological changes. The processed endometrial sections were also
utilized for the immunohistochemical localization of IL-8, IL-1B, and IL-10. One-way ANOVA
analysis revealed a significant prevalence of the moderate level (51.3%, P<0.01), which
correlated with the severity of inflammatory changes, followed by the high and mild
thresholds. According to the precise pathological lesions in each category, the histopathological
examination of the endometrial sections revealed that the incidence of chronic endometritis
was significantly higher (47.4%, P<0.01) than that of both acute and mild endometritis.
Interestingly, immunohistochemical staining highlighted the differential localization and
staining intensities of the studied interleukins with the severity of endometritis. The localization
of IL-8 proteins was predominated on vascular endothelium, surface/ glandular epithelium.
Macrophages and glandular/surface epithelium were strongly labeled with IL-1B. However, the
localization of IL-10 was specifically associated with the vascular endothelium. Precisely, the
highest expression intensity of IL-8 and IL-1B was associated with severe inflammation, while
the stronger expression of IL-10 was mainly linked to chronic endometritis. In conclusion, the
integration of cytological, histopathological, and immunohistochemical practices not only
confirmed the prevalence and severity of endometritis among the endometrial samples but
also established reliable PMNL thresholds that demonstrate strong diagnostic validity and
staging endometritis. The diverse localization and intensity pattern of interleukin proteins serve
as vital stage-specific inflammatory biomarkers that provide further understanding of both the
progression and pathogenesis of endometritis. Although the utilized approach enhances the
diagnostic and staging of endometritis, future investigations need to be designed to determine
the expression pattern of these interleukins in live cows diagnosed with various forms of
endometritis.
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