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ABSTRACT 
 

The objective of this study was to evaluate hematological and biochemical parameter changes during treatment of 
purulent-catarrhal endometritis in cows and correlate with clinical outcomes. The study was conducted from 2018-
2023 on 27 Black Pied cows (3-6 years old, milk yield 5000-6000kg/lactation). Diagnosis was confirmed clinically, 
by ultrasound (DRAMINSKI 4Vet Slim) and laboratory tests (Abacus Vet 5.5200 hematology analyzer, ChemWell 
biochemistry analyzer). Animals were divided into 3 groups: Groups I-II received experimental protocols with 
antibiotics, phytopreparations and laser therapy (STP-9), Group III served as control (conventional treatment). Blood 
parameters (WBC, RBC, HGB, total protein, iron etc.) were monitored on days 1, 3 and 7 of treatment. Experimental 
groups showed parameter normalization: hemoglobin increased to 112g/L, leukocytes decreased to 12.3×10⁹/L. The 
control group maintained signs of inflammation (leukocytosis 14.6×10⁹/L). The combined therapy protocol 
demonstrated optimal results. The developed treatment protocol effectively restores hematological and biochemical 
parameters, confirming its superiority over conventional methods. Blood parameter monitoring serves as a key 
criterion for evaluating treatment efficacy and recovery prognosis.  
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INTRODUCTION 
 

Current approaches to managing obstetric and 
gynecological pathologies in cows involve various 
treatment protocols combining antibacterial, anti-
inflammatory medications, and agents enhancing 
nonspecific resistance. Notably, prolonged use of 
antimicrobials, particularly antibiotics, leads to resistant 
bacterial strains that may become pathogenic to humans 
(Kulpiisova 2024). 

Endometritis represents one of the most prevalent 
diseases in dairy cattle, adversely affecting herd 
reproductive performance and causing significant 
economic losses to farms, with substantial implications 
for Kazakhstan's agricultural and food sectors (Kamalieva  
et al. 2020). Reproductive challenges and high calf 

mortality rates pose serious threats to livestock production 
(Kulpiisova 2024; Vorobyov et al. 2025). Furthermore, 
veterinary treatment costs and additional disease 
management resources substantially increase farmers' 
expenses. Researches indicate varying prevalence rates of 
bovine reproductive disorders across regions (Zaitsev et 
al. 2024). In northern Kazakhstan, imported cattle showed 
endometritis incidence of 27.7% and uterine subinvolution 
at 17.5%, with these pathologies predominantly occurring 
postpartum (Jakupov et al. 2013). 

The purulent-catarrhal form of endometritis 
predominates in farms. Uzintleuova et al. (2020) reported 
acute endometritis prevalence at 23.3% and subclinical 
cases at 8% in 2020. In beef cattle of West Kazakhstan 
Region, endometritis affected 35% of animals, with 
ovarian dysfunction (33.75%), ovarian cysts 
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(21.3%), and chronic uterine subinvolution (10%) 
(Bozymov et al. 2015). International and domestic studies 
report postpartum uterine disease incidence ranging from 
8% to over 40% (Beishova et al. 2024). Potter and Guitian 
(2010) found Holstein-Friesian cows in UK farms had 
27% endometritis prevalence. Parmar (2021) documented 
25% incidence in Indian cattle, while Knyazeva et al. 
(Add country) reported 20.6-45% variation in Udmurtia, 
noting predisposing factors including environmental 
(climate, housing, nutrition, treatment efficacy) and 
intrinsic factors (host resistance, genetics, parturition 
characteristics) (Bozymov et al. 2015). 

Postpartum endometritis etiology involves α- and 
β-hemolytic streptococci (including S. aureus), 
staphylococci, E. coli, Fusobacterium spp., and 
Bacteroides spp. (Földi et al. 2006; Gnezdilova et al. 
2024), with additional isolates including 
Arcanobacterium pyogenes and Trueperella pyogenes 
(Mateus et al. 2002). 

Multiple treatment approaches exist for bovine 
endometritis. The fundamental principle involves 
reducing pathogenic bacteria while enhancing uterine 
defense mechanisms and endometrial regeneration to 
restore fertility, with preference for etiotropic therapy 
(Darmenova et al. 2022). Comprehensive treatment 
combines local etiotropic therapy using long-acting 
antimicrobials ensuring complete uterine sanitation 
between estrous cycles, uterotonics to improve 
contractility, and agents promoting endometrial repair and 
immunobiological reactivity. 

Numerous international and domestic studies have 
addressed endometritis treatment and prevention. The 
widespread occurrence of purulent-catarrhal endometritis 
necessitates further clinical research to develop novel 
therapeutic and preventive approaches, which determined 
our study's focus. 

Jakupov et al. (2013) demonstrated that combined 
therapy incorporating immunomodulators and 
antibacterial agents significantly improved treatment 
efficacy for purulent-catarrhal endometritis, enhancing 
both clinical parameters and overall immune status. These 
findings are supported by other studies investigating 
comprehensive postpartum endometritis treatments, 
including antibacterial drugs and uterine microbiota 
improvement (Jakupov et al. 2013; 2016; Gnezdilova et 
al. 2025). 

However, the risk of antibiotic-resistant bacteria 
development requires careful consideration, as highlighted 
in international studies discussing bacterial resistance and 
alternative treatments like probiotics and 
phytopreparations (Jakupov and Karabayeva 2017; Il et al. 
2024). Multiple researchers  have explored using local 
antiseptics and colloidal silver-based preparations for 
uterine infections, potentially offering effective 
alternatives to conventional antibiotic therapy 
(Asatbayeva et al. 2019). Therefore, based on literature 
recommendations, an integrated approach incorporating 
modern antiseptic and immunocorrective agents becomes 
crucial in bovine endometritis treatment. 

The aim of this study is to evaluate the influence of 
hematological and biochemical parameter dynamics on 
treatment efficacy in cows with purulent-catarrhal 
endometritis in West Kazakhstan region farms, and to 

establish correlations between these parameter changes 
and clinical outcomes of therapeutic protocols, aiming to 
optimize treatment methods and enhance their 
effectiveness in regional agricultural conditions. 
 

MATERIALS AND METHODS 
 
Study location and duration: Field experiments were 
performed at AQAS Agricultural Firm in Terekti District, 
West Kazakhstan Region from 2018-2023.   
 
Animal characteristics: The study involved 27 Black 
Pied cows (3-6 years old, milk yield 5000-
6000kg/lactation) diagnosed with postpartum purulent-
catarrhal endometritis. Diagnosis was confirmed through 
comprehensive rectal and ultrasound examinations. 
Animals were divided into three groups (n=9 each): 
Group I received experimental antibiotic-probiotic 
therapy; Group II received combined phytopreparate 
treatment; Group III served as control (conventional 
therapy). 
 
Study procedures: Reproductive health screening was 
performed using standard obstetric-gynecological 
examination methods. Endometritis diagnosis combined 
clinical and laboratory findings. Treatment efficacy was 
evaluated through regular clinical monitoring, recovery 
time of reproductive function, days to estrus resumption 
post-treatment and conception rates during first and 
second estrous cycles. 

Blood samples were collected from the jugular vein 
before morning feeding/milking using sterile syringes. 
Samples were stored at 2-4°C and analyzed within 3-
4hours. Hematological parameters (WBC, RBC, HGB, 
PLT) and biochemical markers were assessed on 
treatment days 1, 3, and 7. 

Blood samples for biochemical analysis were 
collected at three time points: pre-treatment, during 
treatment, and post-recovery. Biochemical studies were 
performed using the Abacus Vet 5 hematology analyzer 
(Diatron, Austria) and the Chem Well biochemical 
analyzer (USA) to measure the following parameters: total 
protein, glucose, iron, creatinine, and cholesterol. 
 
Treatment protocols: These comprehensive analyses 
were critically important as they enabled assessment of 
animal health status, therapeutic protocol adjustment, 
disease outcome prediction, and evaluation of 
pharmaceutical effects on cattle. 

Three treatment protocols were compared for efficacy 
in managing postpartum purulent-catarrhal endometritis at 
AQAS Agricultural Firm, West Kazakhstan Region 
(Table 1). 

The first treatment protocol involved intramuscular 
administration of the anti-inflammatory drug Aynil 10% at 
a dose of 3mL per 100kg body weight during the first two 
days. To eliminate pathogenic microflora, Ceftimag was 
administered intramuscularly at 1mL per 100kg body 
weight every 24 hours for five consecutive days. 
Additionally, Endometromag-Green was infused 
intrauterinely using a Jané syringe over a 5-day period 
with varying doses: 150mL on day 1, followed by 50mL 
on days 2 and 3, and 20mL on days 4 and 5. To restore 
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Table 1: Treatment protocols for cows with purulent-catarrhal endometritis 
Treatment Name Dosage Administration 

Route 
 Treatment Days 

1 2 3 4 5 6 7 
Group I 

Aynil 10% 3mL/100kg Intramuscular + + - - - - - 
Ceftimag 1mL/100kg Intramuscular + + + + + - - 
Endometromag-Green 290mL/head Intrauterine 150 50 50 20 20 - - 
Vitamin E 5mL/head Intramuscular + - - - + - - 
Vetom 1.1 50mg/kg Oral with feed + + + + + + - 
Low-intensity laser irradiation (STP-9) 5minutes Uterine region + + + + +   

Group II 
Novocaine 1% + Rivanol 0.1% + Oxytocin   50IU 
+ Penicillin 500,000IU 

100mL Intra-aortic 
+ - + - + - + 

Onion peel infusion  Intrauterine + - + - - + - 
Garlic extract tampon soaked in 5% suspension in 
Tetravit 

1–2 tampons Intravaginal at 
the mouth of the 
cervix 

+ - + 
- - - - 

ASD-2 fraction with 0.5% novocaine 10mL per site 
(20mL total) 

Subcutaneous 
+ - + - + - + 

Low-intensity laser irradiation (STP-9) 5minutes Uterine region + + + + +   
Group III (Control) 

Nitox-200 1mL/10kg Intramuscular + - - + - - + 
Furacilin solution 1:5000 400mL Intrauterine 150 - 150 - 100 - - 
Neofur  1–3units Intrauterine + + + - - - - 
Uterine massage 3–5minutes Rectal + + + + + + + 

 
natural resistance during prolonged antibiotic therapy, the 
probiotic Vetom 1.1 was administer ed daily following 
antibiotic treatment. Vitamin E was supplemented at 5mL 
per animal on days 1 and 5 to accelerate regeneration of 
the damaged endometrium. Adjuvant therapy included 5-
minute daily sessions of low-intensity laser irradiation 
using the STP-9 device for 5 days, which provided 
thermal effects on uterine cells and deeper tissues while 
restoring metabolic processes, exerting anti-inflammatory 
action, and enhancing tissue regeneration. 

The second treatment protocol combined several 
approaches: pathogenetic therapy (novocaine and ASD 
fraction 2), etiotropic therapy (0.1% ethacridine lactate 
Rivanol with 500,000IU penicillin G sodium), and 
symptomatic therapy (oxytocin). In addition, phyto-
preparations were used (a 5% onion peel infusion and 
tampons soaked in a 5% garlic suspension with Tetravit), 
together with low-intensity laser irradiation of the uterine 
region. The onion peel infusion was prepared by weighing 
25g of peel, rinsing with running water, steeping in 
500mL of boiled water in a thermos for 5 hours, followed 
by filtration through a sieve and cooling to body 
temperature before gravity-fed intrauterine administration, 
which was performed three times on days 1, 3, and 6 
using the 5% infusion. Complementary treatment included 
placement of Tetravit-soaked garlic suspension tampons 
near the cervical os for 12-hour periods on days 1 and 3. 
The garlic suspension was prepared by blending 5g of 
peeled garlic cloves with 95mL of Tetravit, with the 
resulting suspension transferred to a jar containing tampon 
balls for 24-hour soaking before application using vulval 
speculum and forceps. Subcutaneous injections of 5% 
ASD fraction 2 mixed with 0.5% novocaine were 
administered in 10mL aliquots to each side of the cervical 
region (total 20mL) at 48-hour intervals for four 
treatments. The intra-aortic therapeutic cocktail, 
consisting of 1% novocaine, 0.1% ethacridine lactate, 50 
IU oxytocin, and 500,000 IU penicillin, was administered 
four times at 48-hour intervals. 

The treatment course for Group II animals continued 
for 7 days, with daily clinical monitoring of their 
condition throughout this period. 

The control group received conventional therapy 
routinely practiced at the study farm, consisting of the 
antibacterial drug Nitox 200 (active ingredient: 
oxytetracycline). Following administration, therapeutic 
concentrations of oxytetracycline were maintained in 
blood serum for 60-72 hours. Uterine lavage was 
performed using a 1:5000 dilution of furacilin solution to 
reduce bacterial contamination, supplemented by 
intrauterine administration of Neofur, a broad-spectrum 
antimicrobial agent. Adjuvant therapy included uterine 
massage to stimulate tone enhancement and facilitate 
exudate removal. 
 
Equipment: Obstetric and gynecological examinations 
were performed using the DRAMINSKI 4Vet Slim 
veterinary ultrasound scanner (Poland). Hematological 
analysis was conducted with the Abacus Vet 5.5200 
veterinary analyzer (Diatron, Austria), while biochemical 
parameters were measured using the ChemWell analyzer 
(Awareness Technology, USA). Additional therapeutic 
interventions included laser therapy delivered by the STP-
9 device (Russia). 
 
Statistical analysis: For statistical processing of the 
results, SPSS version 26.0 (IBM, USA) and Microsoft 
Excel software were used. Data analysis was performed 
using analysis of variance (ANOVA). The results are 
presented as mean values with standard deviation 
(Mean±SD).  
 

RESULTS 
 

According to a number of researchers, some of the 
predisposing factors for postpartum endometritis in cows 
include deficiencies in housing and feeding conditions for 
pregnant and newly calved cows, retained placenta, 
trauma to the mucous membranes of the birth canal during 
parturition, non-compliance with aseptic and antiseptic 
rules during obstetric assistance, and weakened immunity 
(Zhaxalykov et al. 2024). All these negative changes 
create favorable conditions for the growth and 
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development of pathogenic microflora in the reproductive 
tract of cows. 

Treating cows with postpartum endometritis is a 
complex and multifaceted task. In veterinary practice, 
when dealing with large herds, it is common to group 
cows with the same diagnoses and administer treatment 
collectively. At the same time, measures are taken to 
improve housing and feeding conditions for the cows. 

In endometritis, hematological changes such as 
leukocytosis are observed, indicating the presence of an 
inflammatory process. A shift in the leukocyte formula 
toward an increased total white blood cell count may also 
occur. In chronic cases, prolonged inflammation and 
blood loss can lead to anemia. These changes reflect the 
systemic response of the body to the inflammatory 
process in the uterus. 

The hematological and biochemical blood parameters 
of cows suffering from acute purulent-catarrhal 
endometritis, recorded at the beginning, middle, and end 
of treatment, are presented in Tables 2 and 3. As can be 
seen in Table 2, before the start of treatment, 
hematological data indicated a low red blood cell count in 
Groups I and II (3.17±0.2×10¹²/L and 3.32±0.2×10¹²/L, 
respectively), as well as hemoglobin levels (82.10±0.4g/L 
and 83.33±0.3g/L), similar to the control group 
(2.81±0.1×10¹²/L and 83.33±0.3g/L). 

Simultaneously, elevated leukocyte levels were 
observed in cows of the first and second groups 
(16.91±0.4×10⁹/L and 17.81±0.4×10⁹/L) and the control 
group (17.50±0.5×10⁹/L), indicating a severe infection 
and inflammatory process. Meanwhile, platelet counts 

remained within the physiological range with minor 
variations (324.80±0.4×10⁹/L, 326.01±0.3×10⁹/L, and 
322.41±0.5×10⁹/L), suggesting normal blood coagulation 
and confirming that the decrease in red blood cells and 
hemoglobin in the experimental and control groups was 
not associated with blood loss. 

The low red blood cell count in cows with 
endometritis was attributed to insufficient production of 
new erythrocytes at the required rate, leading to anemia. 

By the third day of treatment, red blood cell and 
hemoglobin levels showed an upward trend, approaching 
physiological norms in the first and second groups 
(4.33±0.2×10¹²/L and 95.13±0.3g/L; 4.69±0.2×10¹²/L and 
98.11±0.2g/L) as well as in the control group 
(3.91±0.2×10¹²/L and 90.00±0.2g/L). 

At the same time, a decrease in leukocyte levels was 
noted in both experimental groups (14.64±0.3×10⁹/L and 
13.61±0.4×10⁹/L), while in the control group, the values 
remained elevated (16.29±0.5×10⁹/L), exceeding the 
physiological norm. The high leukocyte count indicated a 
persistent inflammatory process in the genital tract of the 
cows. Platelet levels showed a slight downward trend but 
remained within normal limits. 

By the end of the treatment course, these parameters 
normalized. The red blood cell and hemoglobin levels in 
cows treated with our developed protocol reached 
5.64±0.3×10¹²/L and 105.83±0.4g/L, and 5.98±0.2×10¹²/L 
and 112.01±0.4g/L, respectively. In the control group, 
although the red blood cell count normalized 
(4.79±0.2×10¹²/L), hemoglobin levels remained below 
physiological values (94.19±0.2 g/L). 

 
Table 2: Hematological Blood Parameters in Cows with Acute Purulent-Catarrhal Endometritis at "AKAS" Agro-Firm LLP (n=27) 

Parameters 
Normal 
Range 

Before Treatment Day 3 of Treatment Day 7 of Treatment 
Group I  Group II  Control  Group I  Group II  Control  Group I  Group II  Control  

RBC (×10¹²/L) 5.0-7.5 3.17±0.2b 3.32±0.2b 2.81±0.1a 4.33±0.2b 4.69±0.2c 3.91±0.2a 5.64±0.3b 5.98±0.2c 4.79±0.2a 
Hb (g/L) 99-129 82.10±0.4a 83,33±0.3b 84.68±0.3c 95.13±0.3a 98.11±0.2c 90.00±0.2a 105.83±0.4b 112.01±0.4c  94.19±0.2a 
WBC (×109/L) 4.5-12 16.91±0.4a 17.81±0.4b 17.50±0.5b 14.64±0.3b 13.61±0.4a 16.29±0.5c 13.03±0.2b 12.30±0.2a 14.61±0.2c 
PLT (×109/L) 100-450 324.80±0.4b 326.01±0.3c 322.41±0.5a 287.04±0.5b 286.23±0.4a 293.76±0.5c 170.44±0.5b 160.33±0.5c 179.34±0.4c 
RBC: Red blood cells, Hb: Hemoglobin, WBC: White blood cells, PLT: Platelets. Different superscript letters in the same row indicate statistically significant differences 
between groups at the same time point (P<0.05). 

 
Table 3: Biochemical Blood Analysis of Cows with Acute Purulent-Catarrhal Endometritis at "AKAS" Agro-Firm LLP (n=27) 

Different superscript letters in the same row indicate statistically significant differences between groups at the same time point (P<0.05). 

 

At the same time, a decrease in leukocyte levels was 
observed in both experimental groups (14.64±0.3×10⁹/L 
and 13.61±0.4×10⁹/L), whereas in the control group, the 
values remained elevated (16.29±0.5×10⁹/L), exceeding 
the physiological norm. The high leukocyte count in the 
blood indicated a persistent inflammatory process in the 
cows' genital tract. Platelet levels showed a downward 
trend but remained within the physiological range. 

By the end of the treatment course, these 
parameters normalized. Specifically, red blood cell and 
hemoglobin levels in the animals treated with our 
developed protocol reached 5.64±0.3×10¹²/L and 
105.83±0.4g/L, and 5.98±0.2×10¹²/L and 
112.01±0.4g/L, respectively. In the control group, 
although the red blood cell count normalized 
(4.79±0.2×10¹²/L), hemoglobin levels remained below 
physiological values (94.19±0.2g/L). 

Leukocyte levels in the first and second experimental 
groups decreased to physiological ranges (13.03±0.2× 
10⁹/L and 12.30±0.2×10⁹/L). In the control group, this 
parameter remained elevated (14.61±0.2×10⁹/L), 
indicating ongoing inflammation. Meanwhile, platelet 
levels in both groups declined but stayed within normal 
limits. 

Special attention was given to changes in protein, 
enzyme, and other biochemical markers, which provided a 
comprehensive assessment of the animals’ physiological 
state during disease progression and treatment. In cows 
with endometritis, an increase in total protein is often 
observed, likely due to inflammation. Glucose levels may 
decrease due to metabolic disturbances, particularly in 
prolonged inflammation. Reduced serum iron levels may 
signal developing anemia, while fluctuations in 
cholesterol and creatinine could reflect lipid metabolism 

Parameters Normal 
Range 

Before Treatment Day 3 of Treatment Day 7 of Treatment 
Group I  Group II  Control  Group I  Group II  Control  Group I  Group II  Control  

Total protein (g/L) 62-82 95.94±2.34a 95.83±0.4a 96.69±2.37a 87.22±2.02b 84.82±0.40a 90.84±1.70c 70.07±1.58a 73.6±0.4b 83.68±0.98c 
Glucose (mmol/L) 2.3-4.1 2.78±0.78a 2.56±0.04a 2.86±0.80a 2.72±0.47a 2.90±0.07a 3.09±0.42a 3.09±0.28a 3.44±0.09b 2.83±0.35a 
Iron (µmol/L) 18-20 10.14±0.24b 10.83±0.18c 9.83±0.20a 14.06±0.39b 15.57±0.12c 12.28±0.41a 18.03±0.21b 18.32±0.13b 14.64±0.42a 
Cholesterol (mmol/L) 4.5-6.0 2.51±0.23a 2.33±0.08a 2.68±0.23b 3.90±0.06b 4.26±0.09c 3.29±0.15a 4.21±0.16b 4.47±0.10 3.82±0.13a 
Creatinine (µmol/L) 56-162 160.60±1.9b 160.96±0.5b 158.26±1.0a 128.60±2.39a 126.83±0.47a 150.73±1.04b 98.74±0.49a 99.92±0.30 b 137.88±1.28c 
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disorders and impaired kidney function in chronic 
inflammation. 

The combined analysis of these parameters provided 
a holistic understanding of the cows' physiological status 
and the efficacy of the applied therapy (Table 3). 

As can be seen in Table 3, pre-treatment biochemical 
data revealed low iron (10.14±0.24µmol/L and 10.83± 
0.18µmol/L) and cholesterol levels (2.51±0.23mmol/L 
and 2.33±0.08mmol/L) in both experimental and control 
groups (9.83±0.20µmol/L and 2.68±0.23mmol/L, 
respectively). The reduced iron and cholesterol 
concentrations were likely associated with inflammatory 
processes in the reproductive organs. Concurrently, 
elevated creatinine (160.60±1.9µmol/L and 160.96± 
0.5µmol/L) and total protein levels (95.94±2.34g/L and 
95.83±0.4g/L) were noted in the first and second 
experimental groups, as well as in the control group 
(158.26±1.0µmol/L and 96.69±2.37g/L). The increased 
total protein suggested infection and systemic 
inflammation. Glucose levels, however, remained 
physiologically normal across all groups (2.78±0.78 
mmol/L, 2.56±0.04mmol/L in experimental groups; 2.86± 
0.80mmol/L in controls). 

Biochemical analysis of the diseased animals 
revealed elevated total protein and creatinine, likely 
linked to endometrial inflammation complicated by 
bacterial infection. The rise in blood protein may reflect 
the body’s defensive response, increased antibody 
production and fever. Additionally, post-calving cows 
were in the milking phase, which could exacerbate fluid 
loss, and their diets lacked adequate carbohydrate balance, 
essential during this period. 

By the third day of treatment, iron and cholesterol levels 
showed an upward trend, reaching physiological norms in the 
first group (14.06±0.39µmol/L and 3.90±0.06mmol/L), the 
second group (15.57±0.12µmol/L and 4.26±0.09mmol/L), 
and the control group (12.28± 0.41µmol/L and 
3.29±0.15mmol/L). This indicates a recovery trend, most 
pronounced in the experimental groups. 

Simultaneously, a reduction in total protein and 
creatinine levels was observed across all groups. In the 
experimental groups, total protein measured 70.07± 
1.58g/L and 98.74±0.49µmol/L in the first group, and 
73.6±0.41g/L and 99.92±0.30µmol/L in the second group, 
while the control group showed 83.68±0.98g/L and 
137.88±1.28µmol/L. Despite this decline, these values 
remained above physiological norms. 

By the end of the treatment course, biochemical 
parameters normalized. Iron and cholesterol levels in the 
experimental groups reached 18.03±0.21µmol/L, 
18.32±0.13µmol/L and 5.30±0.16mmol/L, 5.14±0.10 
mmol/L, respectively. In the control group, iron (14.64± 
0.42µmol/L) and cholesterol (3.82±0.13mmol/L) levels 
remained suboptimal. Total protein and creatinine in the 
experimental groups decreased to physiological ranges 
(70.07±1.58g/L, 73.6±0.41g/L and 98.74±0.49µmol/L, 
99.92±0.30µmol/L), whereas the control group 
maintained mildly elevated levels (83.68±0.98g/L and 
137.88±1.28µmol/L). Glucose levels remained within 
normal limits in all groups throughout the study. 

The findings demonstrate a positive correlation 
between improvements in hematological/biochemical 
parameters and clinical recovery in cows treated under the 

three protocols. The second treatment protocol yielded the 
best outcomes, with the most significant normalization of 
both hematological and biochemical markers (Fig. 1). 
 

 
 

Fig. 1: Correlation between changes in biochemical and 
hematological parameters under Treatment Protocol II. 
 

Post-therapy, the experimental groups exhibited 
marked improvements in erythrocyte and hemoglobin 
levels, reflecting restored hematopoiesis and resolution of 
inflammation-associated anemia. Hemoglobin increased 
from 83.33g/L to 112.01g/L, while leukocyte counts 
declined from 17.81×10⁹/L to 12.3×10⁹/L, indicating 
reduced inflammatory activity. In contrast, control group 
values remained elevated, confirming persistent 
inflammation. 

Treatment efficacy was further evidenced by the 
normalization of iron, cholesterol, total protein, and 
creatinine levels. Total protein decreased from 95.83g/L 
to 73.6g/L, and creatinine from 160.96µmol/L to 
99.92µmol/L, underscoring systemic recovery. Control 
group parameters, however, failed to stabilize within 
normal ranges. 

In conclusion, the implemented treatment protocol 
positively influenced the animals’ overall health. All 
monitored parameters—total protein, glucose, iron, 
cholesterol, and creatinine – normalized post-treatment. 
Thus, the tested protocol is viable for managing acute 
purulent-catarrhal endometritis in cows. 

Our developed treatment protocol demonstrated 
significant improvement in biochemical and 
hematological parameters in cows suffering from 
purulent-catarrhal endometritis. The experimental group 
showed markedly superior results compared to controls, 
with increases of 9.8% in total protein, 33.2% in glucose, 
20.2% in iron, 49.3% in cholesterol, 25.12% in creatinine, 
14% in erythrocytes, 23.3% in hemoglobin, 14.6% in 
leukocytes, and 6.5% in platelets - all values remaining 
within physiological ranges, confirming the treatment's 
positive effect. 
 

DISCUSSION 
 

Blood parameter dynamics proved crucial for 
monitoring recovery progress. The experimental groups 
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showed favorable trends through increased erythrocyte 
and hemoglobin levels coupled with decreased leukocyte 
counts, indicating resolution of anemia and inflammatory 
processes. These changes represent important prognostic 
markers for clinical improvement. In contrast, the control 
group maintained abnormal blood parameters reflecting 
persistent inflammation and poorer recovery prospects. 

Serial monitoring of hematological parameters 
provides reliable indicators of recovery in cows with 
endometritis, reflecting both amelioration of anemia and 
subsiding inflammation. This assertion is supported by 
reviews emphasizing the value of such blood markers in 
diagnosing and prognosticating bovine uterine disorders 
(Várhidi et al. 2024). Corroborative evidence arrives from 
molecular-genetic studies demonstrating differential gene 
expression of immune and antioxidant markers in 
endometritis-affected Holstein cattle, suggesting that 
transcriptomic profiling can enhance prognostic accuracy 
alongside hematologic measures (Al-Sharif et al. 2023). 
Additionally, ultrasonographic evaluations using power 
Doppler techniques have revealed altered uterine vascular 
perfusion associated with endometritis, which may 
correlate with persistent hematological anomalies in 
untreated cases (Ghasemzadeh-nava et al. 2025). 
Conversely, our control group’s persistently aberrant 
blood indices align with reports that delayed 
normalization of hematologic and vascular parameters 
portends poor recovery. Altogether, these findings 
reinforce the utility of combining hematological 
surveillance with molecular and imaging diagnostics to 
monitor treatment response and predict outcomes in 
bovine endometritis. 

The study establishes hematological and biochemical 
parameter dynamics as reliable indicators of treatment 
efficacy and recovery prognosis. The speed at which 
blood parameters normalize directly correlates with 
favorable clinical outcomes, providing veterinarians with 
valuable biomarkers for monitoring therapeutic success. 
These findings support the protocol's effectiveness in 
managing purulent-catarrhal endometritis while 
highlighting the importance of systematic blood parameter 
analysis in assessing bovine reproductive health. 

Hematological and biochemical parameter dynamics 
have proven to be reliable indicators of treatment efficacy 
and recovery prognosis in bovine purulent-catarrhal 
endometritis. The rate of normalization of blood 
parameters is directly associated with favorable clinical 
outcomes, providing veterinarians with objective 
biomarkers to monitor therapeutic success (Khalil et al. 
2023). Adjunct studies demonstrate that effective 
treatment protocols correspond with decreased 
proinflammatory cytokines (e.g., TNF-α, IL-6) and 
improved metabolic profiles, including serum enzymes 
and minerals, which further reinforce clinical assessments 
(Amer et al. 2024). Moreover, bromelain-based therapies 
in endometritis cases have been shown to modulate 
hemato-biochemical parameters underscoring their 
diagnostic and prognostic utility (Bhaskara Reddy et al. 
2024). Collectively, these findings support the 
effectiveness of our integrative protocol in managing 
purulent-catarrhal endometritis and highlight the crucial 
role of systematic hematologic and biochemical 

monitoring in evaluating treatment success and overall 
reproductive health. 

Comparison of our data with results from other 
researchers reveals similar trends in hematological 
parameter dynamics in cows with purulent-catarrhal 
endometritis (Jakupov et al. 2024). According to Griga et 
al. (2012) decreased erythrocyte and hemoglobin levels in 
endometritis cases confirm inflammation-induced anemia 
and impaired hematopoiesis. However, their studies 
reported slower recovery of these parameters compared to 
our experimental group, where improvements were 
observed as early as day 3 of treatment. 

Recent studies confirm that cows with purulent-
catarrhal endometritis exhibit hematological alterations 
consistent with inflammation-induced anemia, including 
decreased erythrocyte counts and reduced hemoglobin 
levels. Similar findings were reported in buffaloes with 
clinical endometritis, where normocytic hypochromic 
anemia and significant reductions in red blood cells, 
hemoglobin, and packed cell volume were observed (El-
Sayed et al. 2024). In contrast to these observations, our 
data indicate that hematological recovery in the 
experimental groups occurred more rapidly, with 
significant improvement evident by day 3 of treatment. 
The accelerated normalization of erythrocyte and 
hemoglobin values suggests that the integrative protocol 
applied in this study may enhance hematopoietic function 
and systemic recovery more effectively than conventional 
therapy. 

Similarly, Voitenko (2015) documented elevated 
leukocyte levels during treatment, indicating persistent 
inflammation - consistent with our findings where control 
group leukocytosis reflected ineffective conventional 
therapy. Notably, our experimental groups demonstrated 
more pronounced leukocyte reduction, evidencing the 
proposed protocol's positive immunomodulatory effects. 
While generally aligned with existing literature, our 
comprehensive treatment approach yielded faster and 
more significant hematological recovery. 

Comparative analysis confirms the high efficacy of 
our protocol. As demonstrated by Kuznetsova (2023), 
traditional methods eventually restore blood parameters 
but require substantially longer timeframes than our 3-day 
improvement window. Though previous studies employed 
antibiotics and lavage, their lack of hematological 
monitoring limits direct comparability. 

Our results correlate with Boyko et al. (2022), Jakupov 
et al. (2023), Nametov et al. (2023) regarding 
phytopreparations' immunostimulatory properties and 
Danilov (2015) research on laser therapy's tissue 
regeneration benefits. However, our innovative 
combination of phytotherapy, laser treatment, and 
conventional methods produced superior synergistic effects. 
 
Conclusion 

The study verifies that platelet counts remained stable 
within physiological ranges, though recovery dynamics 
were less pronounced in referenced works. Our observed 
platelet decline while maintaining normal levels indicates 
restored coagulation function. 

The proposed protocol demonstrates superior 
efficacy, evidenced by accelerated hematological recovery 
and improved clinical outcomes compared to conventional 
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treatments. This integrated approach establishes a new 
standard for managing purulent-catarrhal endometritis, 
combining rapid parameter normalization with 
comprehensive physiological restoration. The findings 
underscore the importance of multimodal therapy in 
veterinary gynecology and provide a validated framework 
for optimizing bovine reproductive health management. 
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