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1. Introduction

   The dairy cows are highly prone to various reproductive 
diseases during postpartum period. The immuno-
suppression experienced by the healthy periparturient cows 
has been well characterized during the transition period. 
This period is defined as 3 weeks prior to and the 3 weeks 
following parturition, represents a time of physiological 
stress for the dairy cow [1]. Infectious diseases are more 

prevalent during peripartum period, because of an impaired 
immune status before and immediately after parturition[2]. 
Dilatation of the cervix after the onset of parturition[3] allows 
the entry of bacteria into the uterus, causing infection 
in 90% of cows by 21 days post-partum [4-6]. Postpartum 
reproductive diseases (PRD) such as retained placenta, 
acute metritis and clinical and subclinical endometritis 
have been reported to have a negative effect on reproductive 
performance[7]. These diseases may delay the complete 
regeneration of endometrium, and disrupt the resumption 
of cyclic ovarian function resulting in postponement of the 
first insemination (AI), increasing the number of AIs per 
conception, and thus prolonging the calving interval and 
decreasing the calving rate[8,9] and thereby decreasing the 
economy of the dairy farm. 
   Peripheral blood mononuclear cells and PMN cells have 
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important roles in the body’s defense mechanism. During 
the transition period in cows, the leukogram, and functional 
capacity of bovine PMN cells have been altered[10]. However, 
the altered leukogram and their function return to normal 
level within three to four weeks postpartum [11-13]. In the 
recent past, impressive works have been conducted on 
the leukocyte profile and PMN function in peripartum 
cattle[11-14]. Despite the encouraging results obtained 
during the past two decades, there is a substantial space 
for further research concerning subjects like immune 
status in the animals anticipating parturition, during and 
after parturition. Information on circulatory leukocytes of 
periparturient animals in relation to occurrence of post 
partum reproductive diseases in cattle is meagre. It warrants 
the need of the present study to know the changes in 
leukogram in peripheral blood of the periparturient cows 
that are going to develop post partum reproductive diseases 
which may help in understanding the course of development 
of the diseases. 

2. Materials and methods

2.1. Animals

   The experimental animals used in this study were selected 
from Vrindavani Cattle herd maintained at Cattle and Buffalo 
Farm, Livestock production and Management section, Indian 
Veterinary Research Institute, Izatnagar, India. A total of 41 
healthy advanced pregnant cows between 2nd to 4th parity 
those had no reproductive disorder during the previous 
pregnancy/calving were selected randomly at 240 days of 
pregnancy. 

2.2. Management of animals

  The climate of Indian Veterinary Research Institute 
including the Cattle and Buffalo Farm is Tropical. The 
environmental temperature during summer varied from 30 曟 
to 45 曟 and during winter 10 曟 to 25 曟. The winter exists 
in the farm area from the month of November to February. 
The animals were managed under intensive system in the 
cattle sheds. During the day time they were allowed to 
remain in the paddock connected to the cattle shed. The 
feeding and watering of the cows were done in the paddock. 
All the animals were maintained under uniform feeding and 
managemental conditions throughout the year.

2.3. Gynaecological examination of the animals

2.3.1. Prepartum
   The detail of pregnancy diagnosis, selection, regular 
observation for external signs for the approaching parturition 
and fixing of prepartum sampling days (15 d prior to calving; 
-15 d) of experimental cows has already been mentioned by 
Islam[15] and Islam et al. [16,17]. The ranges of the prepartum 
collection day fell between 10 (- 10 d) to 22 days (- 22 d) 
prior to calving.

2.3.2. Calving
   The experimental cows were also monitored /observed 

on the day of calving (0 d) for nature of parturition (normal/ 
abnormal), expulsion of placenta (retained fetal membranes) 
and lochia[15-17].

2.3.3. Postpartum
   During the post-partum period, the individual cow 
was critically monitored for the diagnosis of post partum 
disorders like retained placenta (ROP), clinical metritis (CM), 
clinical endometritis (CE), Cervicitis (CT), delayed uterine 
involution (DIU) and also for ovarian activity at 15, 30 and 45 
days post-partum by trans-rectal palpation as has already 
been mentioned elsewhere[15-17]. 

2.4. Sampling 

  Blood sample was collected from jugular vein at –15 d (15 
days before calving), 0 d (day of calving), 15 d (15 days after 
calving) and 30 d (30 days after calving) during peripartum 
period. Heparinised blood was used for the study of total 
leukocyte count (TLC) and differential leukocyte count.

2.5. Total leukocyte count (TLC) 

   Total leukocyte count (TLC) was made in each blood 
samples by conventional method using Neubauer  counting 
chamber after dilution of whole blood at the rate of 1: 20 with 
WBC diluting fluid (S D Fine Chemicals, Mumbai). The blood 
was drawn by sucking into a white cell pipette containing 
white bead to the mark 0.5. Excessive blood sticking to 
the outer side of the pipette was wiped off. WBC Diluting 
fluid (S D Fine Chemicals, Mumbai) was drawn into diluting 
pipette up to mark 11. The pipette was kept =horizontal 
on the palm of the hand and mixed thoroughly by rotation 
with the other hand. After mixing for 1 minute, 3-4 drops 
of fluid was discarded from the stem of the pipette. A small 
drop of mixed fluid was then placed between cover slip and 
the ruled chamber and allowed to settle for some time and 
counted the number of WBC under high power (40伊) objective 
of the microscope in four large Squares for WBC counting 
(sixteen small squares per large square) located at four 
corners. 
   Calculation:
   Total leukocyte count (T.L.C)=X 伊 50/ 毺L of blood 
   X=Total number of cells counted in all four squares
   50=Multiplication factor
   Multiplication factor=20/(1伊1伊0.1伊4) =50
   Where, 20=dilution; 1x1=area of one large square; 0.1= 
depth between the cover slip and counting chamber; 4=No. 
of large squares in which counting is done.
   Therefore, TLC per ml of Blood=X伊50伊1 000

2.6. Differential leukocyte count (DLC)

   Differential leukocyte count was assessed using Giemsa’s 
stain following standard haematological procedures. A small 
drop of blood (10 毺L) was placed on the surface of the slide 
near one end. The blood was spread by means of another 
glass slide known as spreader which was held in right hand. 
The spreader was held just next to the drop of blood and 
then it was pulled back to edge of the drop. The blood was 
spread out behind the spreader which was then pushed to 
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the left. The angle should be about 30 degree. The blood 
smear was allowed to dry on the glass in the open air. The 
blood film was fixed in Methyl Alcohol for five minutes. The 
stock solution was diluted as 1: 10 with distilled water. The 
fixed smears were put in diluted stain for one hour. After 
staining the slide was washed with slow running tap water 
and finally rinsed with distilled water. The slide was dried 
and examined under oil immersion lens.

2.7. Statistical analysis

   Data pertaining to total leukocyte count (TLC) and 
differential leukocyte count (DLC) from normal (n=24) and 
PRD cows (n=16) were analysed statistically by ANOVA using 
statistical software SPSS version 16.0. One cow suffering from 
only post partum cervicitis was not included for analysis 
for any parameter studied. The effects of postpartum 
reproductive diseases (Control, retained placenta, clinical 
metritis, clinical endometritis and delayed involution), and 
periods (days of sample collection -15 d, 0 d, 15 d and 30 d 
were observed. The cow was included in the analysis as a 
random effect. When an effect between groups and time was 
observed, post-hoc multiple comparisons were performed 
using Duncan’s multiple range test and cross checked 
with LSD. The level of significance was set at P<0.05 and 
considered a tendency to be significant if the P value is 
more than 0.05 but less than 0.10 (0.05<P<0.01).

3. Results

3.1. Distribution of postpartum reproductive diseases

   The percentage of cows suffered from various post partum 
reproductive disease was 41.46% (17/41). Out of the nine 
cows diagnosed for ROP, seven cows (77.78%) had suffered 
from other reproductive diseases. The cows accounted 
for delayed involution of uterus (7.32%) did not show any 
kind of reproductive abnormalities except the delay in the 
involution of uterus observed at 45 d (Table 1).

Table 1
Distribution of postpartum reproductive diseases. 
Postpartum reproductive diseases (PRD) Number of

 cows
Distribution

(%)

Retained Placenta (ROP)   9 21.95
Clinical Metritis (CM)*   5 12.19
Clinical Endometritis (CE)

†   6 14.63

Cervicitis (CT)   1   2.43
Delayed Involution of Uterus (DIU)   3   7.32
Normal (NM) 24 58.54

*All five cows suffered from ROP; † Two cows suffered from ROP

3.2. Total leukocyte count (TLC)

   The total leukocyte count (伊106/mL)  in cows suffering 
from various reproductive diseases during periparturient 
period from -15 d (pre partum) to 30 d (post partum) is 
presented in Table 2. The TLC was 10.03±1.30, 8.65±0.91, 

9.30±0.68, 9.45±1.83 and 9.28±0.61 for ROP, CM, CE, DIU and 
Normal cows, respectively at -15 d. The corresponding 
values were 8.68±0.81, 8.53±0.98, 8.55±1.54, 10.97±1.99 
and 10.17±0.62, respectively at 30 d. In normal cows, a 
significant (P<0.05) increase in TLC from -15 d (9.28±0.61) 
to 0 d (12.94±0.98) followed by significant decline has been 
observed at 15 d (10.58±0.87) and 30 d (10.17±0.62). 

3.3. Differential leukocyte count (DLC)

3.3.1. Neutrophil (%)
   Percentage of neutrophil was found to be higher in cows 
suffering from PRD during the periparturient period from 
15 days pre-partum through 30 days post-partum (Table 
3). The neutrophil percentage was 21.06±3.86, 20.34±5.55, 
20.59±3.02, 17.24±1.30 and 15.78±1.70 on -15 d in ROP, 
CM, CE, DIU and normal group of cows, respectively. The 
cows suffering from ROP (25.52±2.49), CM (26.57±3.17) and 
CE (25.09±2.95) showed significantly (P<0.01) higher value 
than normal cows (16.28±1.41) on day 15 pp. On day 30 pp, 
cows with clinical endometritis (23.75±3.38) showed higher 
value than in other group of cows and the difference was 
non-significant between the groups.
   The neutrophil percentage increased from -15 d to the 0 
d in all the groups of cows followed by a general decrease 
during the post partum days. In DIU and normal cows, the 
percentage increased significantly on 0 d and decreased 
significantly from 0 d to the post partum days in normal 
cows.  

3.3.2. Lymphocyte (%)
   The Lymphocyte percentage did not show any clear 
cut picture on day -15 and calving day. However, the 
normal cows showed significant higher value during the 
periparturient period than the cows with PRD on 15 d 
(P<0.01) and 30 d (P<0.1) (Table 4).
   In general, the values decreased from prepartum to 
calving day in all groups of cows followed by increased 
during the post partum days. The value decreased 
significantly (P<0.01) from -15 d to 0 d followed by a 
significant increase at 15 d and 30 d in normal cows.

3.3.3. Neutrophil: lymphocyte ratio
   The N: L ratio of the cows suffering various reproductive 
diseases was higher during the periparturient period 
from -15d through 30d than in normal cows. However, 
the difference in N: L ratio was only significantly 
(P<0.01) higher for cows suffering from ROP (0.39±0.06), 
CM (0.41±0.08) and CE (0.37±0.06) than in normal cows 
(0.21±0.02) on 15 d. The ratio (N: L) varied from 0.21±0.03 
in normal to 0.31±0.08 in ROP cows at -15d. The 
corresponding ratio varied from 0.34±0.04 (normal) to 
0.51±0.17 (DIU) at calving, 0.19±0.02 (normal) to 0.34±0.06 
(CE) at 30 days post calving (Table 5).
   The N: L ratio showed an increase from -15d to 
calving day (0 d) in all the groups of cows, followed by 
a decrease during the post calving days. However, the 
ratio in normal cows increased significantly from -15 d 
(0.21±0.03) to the day of calving (0.34±0.04) followed by 
a significant decrease on the day 15 ( 0.21±0.02) and 30 
post calving ( 0.19±0.02).
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4. Discussion

4.1. Distribution of postpartum reproductive diseases 

   The occurrence of post partum reproductive diseases 

(PRD) recorded in present study was 41.46% and rest 58.54% 
cows did not reveal any kind of clinical reproductive 
diseases, which  is in accordance with Gautam et al.[18] 
and LeBlanc et al.[7] and lower than Hammon et al.[14].  The 
various uterine diseases recorded by Hammon et al. [14] 

were puerperal metritis (21.7%), subclinical endometritis 

Table 2
Total leukocyte count (x106/mL) in cows with and without postpartum reproductive diseases. 

Groups Periparturient period (days)
Overall-15 d 0 d 15 d 30 d

ROP (9) 10.03依1.30   9.63依1.57   9.85依1.15   8.68依0.81    9.52依0.60
CM (5)  8.65依0.91   9.14依2.15   9.39依2.06   8.53依0.98    8.90依0.75
CE (6)  9.30依0.68 10.58依1.49   9.79依0.52   8.55依1.54    9.56依0.58
DIU (3)  9.45依1.83 10.57依1.95 10.98依1.07 10.97依1.99  10.49依0.77
NM (24)**    9.28依0.61A   12.94依0.98B  10.58依0.87A  10.17依0.62A  10.74依0.41
Overall (47)  9.34依0.42 11.45依0.68 10.24依0.54   9.55依0.43 -
ROP: Retained Placenta; CM: Clinical Metritis; CE: Clinical Endometritis; DIU: Delayed Involution of Uterus; NM: Normal; Values are shown as 
mean依SEM; Means with different superscripts in a row (A, B, C) differ significantly; **P<0.05.   

Table 3
Percentage of neutrophil in the peripheral blood of cows with or without postpartum reproductive diseases.

Groups
Periparturient periods (days)

Overall-15 d 0 d 15d ‡ 30 d
ROP (9) 21.06依3.86 26.03依2.85 25.52依2.49b 18.65依3.28 22.92依1.57
CM (5) 20.34依5.55 24.12依4.84 26.57依3.17b 17.13依4.37 22.04依2.25
CE  (6) 20.59依3.02 29.98依3.91 25.09依2.95b 23.75依3.38 25.04依1.72
DIU (3)*  17.24依1.30A  31.19依6.64B     22.94依1.48abAB  19.42依1.62A 22.69依2.20
NM (24) ‡  15.78依1.70A  23.07依2.42B   16.28依1.41aA  15.05依1.25A 17.50依0.95

Overall (47) 18.04依1.34 25.58依1.54 21.60依1.22 17.90依1.25 -
Means with different superscripts in a column (a, b, c) and row (A, B, C) differ significantly; *0.05<P<0.10; ‡P<0.01. Figures within parenthesis 
indicate number of observations.

Table 4 
Percentage of lymphocyte in the peripheral blood of cows with or without postpartum reproductive diseases. 

Groups
Periparturient periods (days)

Overall-15 d 0 d 15 d‡ 30 d*

ROP (9) 74.07依3.73 69.70依3.15 67.93依2.72a   77.23依2.74ab 72.13依1.59
CM (5) 74.06依5.40 72.71依4.60 65.09依4.24a   75.87依3.40ab 71.93依2.25
CE (6) 73.26依2.50 65.39依4.17 69.77依3.10a  73.00依3.11a 70.23依1.70
DIU (3) 78.51依4.12 65.68依7.13  72.27依0.28ab  69.46依7.08a 71.54依2.50
NM (24) ‡  77.65依1.99B  71.54依1.91A   78.53依1.57bB   80.67依1.39bB 77.07依0.96

Overall (47) 76.05依1.40 69.87依1.45 72.53依1.39 77.13依1.26 -
Means with different superscripts in a column (a, b, c) and row (A, B, C) differ significantly; *0.05<P<0.10; ‡P<0.01. Figures within parenthesis 
indicate number of observations.
 
Table 5
Neutrophil: lymphocyte ratio in the peripheral blood of cows with or without postpartum reproductive diseases. 

Groups
Periparturient periods (days)

Overall-15 d  0 d 15 d ‡ 30 d
ROP (9) 0.31依0.08 0.39依0.05 0.39依0.06b 0.25依0.05 0.34依0.03
CM (5) 0.31依0.11 0.36依0.10 0.41依0.08b 0.23依0.07 0.33依0.05
CE (6) 0.29依0.05 0.49依0.09 0.37依0.06b 0.34依0.06 0.37依0.03
DIU (3) 0.22依0.03 0.51依0.17  0.32依0.02ab 0.29依0.05 0.34依0.05
NM (24)

‡  0.21依0.03A  0.34依0.04B   0.21依0.02aA   0.19依0.02A 0.24依0.02

Overall (47) 0.25依0.02 0.39依0.03 0.31依0.02  0.24依0.02 -
Means with different superscripts in a column (a, b, c) and row (A, B, C) differ significantly; ‡P<0.01. Figures within parenthesis indicate number 
of observations.
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(51.8%) and endometritis (15.7%). Nevertheless, the lactation 
incidence of metritis is typically between 10% and 20%, 
of clinical endometritis or PVD approximately 15%, and 
of subclinical or cytological endometritis a further 15%[7]. 
Cows with retained placenta usually suffer from other post 
partum uterine diseases. Of nine ROP cows, 5 suffered 
from clinical metritis (CM) and another 2 cows developed 
clinical endometritis (CE). Uterine disease within a week of 
parturition (metritis) is present in up to 40% of dairy cows[9]. 
The presence of mucopurulent or purulent cervicovaginal 
discharge on vaginoscopy between 15 and 60 d postpartum 
was defined as clinically relevant endometritis that had 
a prevalence of 25.9% in Japanese dairy herd [18]. It is 
confirmed that great proportion of dairy cows develop 
varying degree of clinically relevant endometritis (metritis 
and endometritis) during the post partum days. Further cows 
suffered from ROP are most likely to develop other uterine 
diseases postpartum.

4.2. Total leukocyte count (TLC)

   The increase in TLC (伊106/mL) on the day of calving in 
normal cows is in concurrence with the earlier reports[12,19]. 
The leukocytosis observed on the day of calving in our study 
might be due to the antepartum rise in cortisol[15,19]. The post 
partum decrease in TLC in all group of cows except DIU are 
in line with Mateus et al.[12] and Kim et al.[13] and is in close 
agreement with the Moreira da Silva et al.[11]. However, the 
total leukocytes count returns to normal or higher level over 
the next three to four weeks postpartum is in accordance 
with the earlier reports[11-13]. In contrast to our results, Kim 
et al.[13] reported higher TLC in endometritic than in normal 
cows during the periparturient period. In the present study, 
the TLC was not found to be differed significantly between 
the groups in any time point. Hence, no inference could 
be drawn in relation to occurrence of PRD. Leukopenia 
developed shortly after i.u. inoculation of Escherichia coli 
(3h pi) in mare as reported by Mette et al.[20] supports the 
lower TLC observed in cows with PRD in the present study. 

4.3. Differential leukocyte count

   Of the leukocyte, neutrophil and lymphocyte are the 
major and important population of cells for innate immunity 
to resolve infection and safeguard from various diseases. 
Neutriphil is the first cell to arrive in the location of infection 
and protect the animals from various infectious diseases by 
phagocytosis and killing mechanism with the production of 
various agents. Neutrophil being the most important cells for 
the innate immunity, its profile in the animals with different 
reproductive health condition may give important indication 
about the development and presence of the disease 
condition. Our objective was to explore the possibilities 

for prediction at prepartum or calving before the actual 
development of the post partum reproductive disease. 

4.3.1. Neutrophil
   Percentage of neutroplil was found to be higher in 
cows suffering from reproductive diseases during the 
periparturient period starting from 15 days prepartum to 
30 days post partum. The significantly higher percentage 
of neutrophil for ROP, CM and CE cows at 15 d might be 
due to the poor migration of neutrophil to the uterus[21]. 
Neutrophils are the earliest and most important phagocytic 
cell type recruited from the peripheral circulation to the 
uterine lumen in response to pathogen challenge[22]. The 
increased cortisol concentrations in cows that developed 
ROP has immunosuppressive and inhibitory effects on 
leukocyte migratory activity[23,24]. The higher percentage of 
neutrophil observed in cows with PRD might be attributed 
to the increased cortisol level around the day of calving in 
the present study[15]. The normal physiological expulsion 
of the placenta requires the presence of neutrophils at the 
fetomaternal junction[21]. The significantly lower neutrophil 
on 15 days pp in normal cows might be due to the migration 
of neutrophils to the uterus[25] and in case of cows with PRD 
this mechanism might have failed and due to this the uterus 
in the disease groups could not clear the bacterial infection 
by the innate immunity and hence the disease development 
occurs.
   The neutrophil percentage increased from 15 days 
prepartum to the calving day in all groups of cows followed 
by a general decrease during the post partum days. This 
might be due to the rise in plasma cortisol around the day of 
calving[19]. The increase in neutrophil at calving compared 
to prepartum and post partum days has been reported earlier 
in cows [12,13,26]. Further, the significantly higher neutrophil 
percentage in the cows with ROP, CM and CE on 15 d 
observed in the present study confirms the earlier report 
of Kim et al.[13] in endometritic cows. This might be due to 
the poor random migration and activation of neutrophils 
and monocytes leading to the impairment in diapedesis 
of the cells to the site of infection in cows suffering from 
reproductive disease[27]. It is evident from the present 
study that the neutrophil counts increased in the cows with 
PRD during periparturient period due to decreased ability 
of neutrophils to migrate in the uterus. The cows unable 
to clear the infection and suffer from PRD might also be 
due to the failure of other mechanism like depressed PMN 
function and decreased production of proinflammatory 
cytokine IL-1 as already observed by Islam[15] and Islam et 
al.[17]. An intensive invasion by pathogens may occur if the 
migration and functional (phagocytic, cell-killing, oxidative 
burst) capacity of neutrophils are reduced[3,12,27]. Thus, the 
increased neutrophil percentage observed at day15 pp in the 
current study is an indication of PRD in cows.
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4.3.2. Lymphocyte
   The Lymphocyte percentage did not show any clear cut 
picture either on day -15 or at calving. However, the normal 
cows showed higher value during the periparturient period, 
being the significant difference during post partum days. 
In general, the values decreased from prepartum to calving 
day in all groups of cows followed by an increase during 
the post partum period. Decrease in T cells at calving may 
be linked to systemic immunosuppression, and leads to 
the appearance of post partum inflammatory diseases like 
mastitis and puerperal metritis in cows[28]. The decrease 
is also noted in healthy cows around the calving day[29,30], 
which supports the present finding. Immunological 
mechanisms induced by T cells play important role in host 
defense[31]. The immunosuppression experienced by healthy 
periparturient cow has been well characterized. The week 
immediately following calving is marked by a decrease in 
lymphocyte proliferation[32,33] and the ability of neutrophils 
to migrate and phagocytise[34,35]. The lower lymphocyte 
percentage during the pp period in cows with PRD in our 
study was also reported in cows with DIU[36].

4.3.3. Neutrophil: Lymphocyte ratio
   The neutrophil: lymphocyte (N: L) ratio of cows with 
PRD was higher than the normal during the periparturient 
period. The increase in N: L ratio on the day of caving due 
to the increase in neutrophil percentage, which might have 
occurred due to rise in cortisol around calving day[15,19].  
The significant decrease of N: L ratio at post calving 
days in normal cows as a result of significant decrease in 
neutrophil percentage, which might be due to the migration 
of neutrophil to the uterus[25] as a part for initiation of 
effective innate immunity for microbial clearance against 
the bacterial contamination obtained during calving and 
early post calving days. 
   The higher N: L ratio in cows with PRD in the present 
study might be attributed to the failure in the migration 
of leukocytes to the cervix and uterus[25]. Leukocytes that 
have been mobilised into the bovine endometrium from 
the peripheral blood during parturition are also capable of 
synthesising pro-inflammatory cytokines[3,37] which may 
be responsible for the clearance of bacterial infection. The 
immune system remains suppressed in order to prevent 
premature rejection of fetus by the maternal system during 
pregnancy; however, significant changes occur during term 
pregnancy and peripartum period, when massive invasion of 
leukocytes occurs in the cervix and uterus[38]. At parturition, 
massive blood supply to the gravid uterus, coupled with 
the migration of white cells from the circulation to the 
uterine lumen, enables vigorous and active phagocytosis 
of bacteria to occur[13]. This might be the reason for the 
decreased neutrophil percentage and N: L ratio in normal 
cows compared to the PRD group around calving which 

is physiological due to the migration of leukocytes into 
the uterus[13,33] to boost up innate immunity required 
for clearance of bacterial infection from the uterus. The 
failure in this migration process of leukocytes might cause 
disturbance in innate immunity leading to the development 
of the reproductive diseases during postpartum in this study. 
   It is evident from the present study that the neutrophil 
counts increased in the cows with PRD during periparturient 
period due to decreased ability of neutrophils to migrate in 
the uterus. Thus, the increased neutrophil percentage and 
neutrophil: lymphocyte ratio observed at day15 postpartum 
in the current study is an indication of PRD in cows. TLC 
did not show any indication regarding the pathogenesis of 
the inflammatory uterine diseases in cow. However, the 
significant rise in TLC on the day of calving than prepartum 
and post partum days only in normal cows indicates healthy 
immune status of the cow and helping cows to remain free 
form PRD. It is also clear that cows suffering from ROP most 
likely to suffer from other post partum reproductive diseases.
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