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 Hematological effect of antibiotic therapy in endometritis affected cows
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Abstract
A total of 12 nos. of endometritis affected cows were selected and randomly allotted to two groups (A and B)

containing six animals in each group and given piperacillin and tazobactum for 5 days. Estrus cervical mucous and blood
were collected before and after antibiotic treatment. Estrus cervical mucous was collected for bacterial load, pH, white side
test, antibiotic sensitive test, and blood was collected for estimation HB, PCV, TEC, TLC, lymphocyte and neutrophil
estimation. The pH of cervical mucous before treatment was alkaline (more than 7.90) in each group. After treatment with
antibiotic, we observed a significant reduction of pH in the treatment group, which ranged between 7.10 to 7.90. HB, PCV,
TEC and lymphocyte were significantly increased, whereas the TLC and neutrophil were significantly decreased in the
treatment group.
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Highlights
 Seven antibiotics used for zone inhibition test viz; ceftriaxone (30 mcg), gentamicin (10 mcg), levofloxacin (5

mcg), moxifloxacin (5 mcg), penicillin-G (10 mcg), piperacillin/tazobactum (100/10 mcg) and tetracycline (30
mcg).

 Blood parameters of endometritic cattle altered from healthy cattle.
 In endometritic cattle, viscous off-white purulent uterine discharge was observed.
 Endometritis is one of the major gynaecological problems affecting the reproductive efficacy and economics of

milk production in dairy animals.
 Most sensitive antibiotic was selected on the basis of size of zone of inhibition test with the help of standard disc

diffusion technique.
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INTRODUCTION
Endometritis is defined as the inflammation of the

endometrial lining of the uterus characterized by
mucopurulent or purulent vaginal discharge (Baranski
et al., 2022). Postpartum endometritis in dairy cows
has been defined as inflammation of endometrium
occurring 21 days or more after parturition with
systemic signs of illness and viscous off-white purulent
uterine discharge (Sheldon et al., 2006). Signs of
systemic illness include decreased milk yield, toxemia,
elevated heart rate and dehydration (Sheldon et al.,
2008). Uterine infections such as endometritis, metritis,
mucometra and pyometra are common reproductive
problems in cattle. Among these, endometritis is one of
the major gynaecological problems affecting the
reproductive efficacy and economics of milk
production in dairy animals (Kumar et al., 2022). Uterine
diseases such as metritis and endometritis are common
disorders of dairy cows that negatively affect

reproductive performance (Gilbert et al., 2005). Metritis
is one of the most important postpartum diseases in
dairy cows (McLaughlin et al., 2013). Most common
bacteria present to be found during uterine infection
are Escherichia coli or Trueperella pyogenes in the
postpartum uterus. (Miller et al., 2007; Santos et al.,
2011; Silva et al., 2023). Factors responsible for
endometritis are hygiene of the perineum at the time of
calving (Schuenemann et al., 2011), peripartum
metabolic status (LeBlanc, 2008; Konyves et al., 2009),
parity (Timran et al., 2021), retention of placenta
(LeBlanc et al., 2002; Sheldon et al., 2009), twins and
dystocia (Adnane and Chapwanya, 2022). Postpartum
reproductive disorders cause heavy economic losses in
dairy sector. Incidence of clinical and subclinical
endometritis in crossbred cows was 12% and 29.69%,
respectively (Kumar et al., 2018). Presently, treatment
of such infertility is mainly achieved using intrauterine
antibiotics, antiseptics and less commonly by hormones



(Mahour et al., 2020). Antibiotics such as penicillin,
ampicillin and cloxacillin are given by the intrauterine
route for the treatment of metritis (Malinowski et al.,
2011; Nak et al., 2011). The main objective of this
experiment was to analyse the effect of antibiotic therapy
in endometritis affected cows on different constituents
of blood.

MATERIALS AND METHODS
A total of 12 animals were selected on the basis of

history and breeding records, per-rectal examination, pH
of estrual mucus and white side test of cervical mucus.
The animals were divided into two groups with six
animals in each group, viz A and B. In group A, 30 mL
normal saline was introduced via intrauterine for first
two days, followed by intravaginal once daily for
consecutive three days. In group B, 30 mL piperacillin
and tazobactam (Cipla Ltd.) was introduced intrauterine
for first two days and intravaginal for consecutive three
days once daily. All the groups were treated intrauterine
for first two days, followed by intravaginal lavage for
next three days due to cervical closing post estrus. Estrus
cervical mucous and blood were collected before and
after treatment (At subsequent estrus). Estrus cervical
mucous was collected for pH estimation, white side test,
antibiotic sensitive test, and blood was collected for HB,
PCV, TEC and TLC estimation. The generated data were
analyzed using paired sample t-test.

White side test: Cervical mucus was mixed with equal
volume of 5% sodium hydroxide (NaOH) solution in a
test tube and boiled over a spirit lamp for few minutes.
The appearance of light yellow or dark yellow colour
was taken as a positive indication of subclinical

endometritis (Fig. 1A). Samples showing no colour
change after boiling were considered as negative, i.e.,
free of endometritis.

Selection of the most sensitive antibiotic: Seven
standard antibiotic discs were subjected to antibacterial
activity of mixed culture population obtained from 12
cervical mucus samples. Ceftriaxone (30 mcg),
gentamicin (10 mcg), levofloxacin (5 mcg),
moxifloxacin (5 mcg), penicillin-G (10 mcg),
piperacillin/tazobactum (100/10 mcg) and tetracycline
(30 mcg) were used for the selection of most sensitive
one by standard disc (Hi Media Laboratories Ltd.,
Mumbai) diffusion technique (Fig. 1B). Broth prepared
from cervical mucus samples of endometritic crossbred
cows was used. Sterile swab containing bacteria was
swabbed over the surface of Mueller-Hinton Agar plates
under laminar airflow. Inoculated plates were dried in
laminar air flow for 10 minutes. Antibiotic discs were
placed over the inoculated plates at equal distances. All
the plates were incubated at 37oC for 24 hours to observe
and measure the zone of inhibition around the discs and
on the basis of the size of the zone of inhibition. Most
sensitive antibiotic was selected for the treatment group.

Specific bacteria identified in the uterus of dairy
cattle with endometritis include Escherichia coli,
Trueperella pyogenes, Fusobacterium necrophorum,
Prevotella spp., Bacteroides spp., Fusobacterium
nucleatum and Proteus mirabilis (Jeon and Galvao,
2018).

Treatment protocol: A total of 12 screened out
endometritic crossbred cows were then randomly allotted
to two groups containing six animals in each group, and

Fig. 1. A. Conducted of white side test and B. Selection of antibiotic on antibiotic sensitive test for endometritic cattle
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antibiotics were given as per the following schedule.
Group A (Control): - Normal saline (NS) @ 30 mL IU/
animal once daily
Group B (Antibiotic): - Piperacillin+Tazobactum (Cipla
Ltd) @ 30 mL IU/animal once daily

RESULTS
The efficacy of treatment by piperacillin and

tazobactum was evaluated and found to be significantly
better on recovery rate shown in Table 1.

The mean Hb values of endometritic repeat breeding
crossbred cattle of all the two groups at pre- and post-
treatment have been presented in Table 1. The mean
haemoglobin values of animals in groups A and B before
the treatment were 8.65±0.21 and 8.64±0.17,
respectively. After treatment, the corresponding values
recorded were 8.56±0.18 and 12.39±0.14, respectively.
Haemoglobin (gm/dL) value at post-treatment
subsequent estrus in treatment group B was significantly
increased, whereas, in control group A, the difference
between pre- and post-treatment haemoglobin value was
non-significant. Haemoglobin value was found to be
increase after treatment with antibiotic in endometritic
repeat breeding cows.

The mean PCV values of group A and group B before
the treatment were 26.91±0.18 and 27.83±0.33, whereas,
after treatment, the corresponding values were
27.08±0.08 and 33.59±0.25. PCV values recorded in the
present study showed a significant increase in the
treatment group. But, in control group A, the difference
between pre- and post-treatment values was non-
significant.

The mean TEC in the blood of endometritic repeat
breeding crossbred cows of all the two groups at pre- and
post-treatment have been presented in Table 1. Before
treatment, the mean TEC in groups A and B were
3.81±0.05 and 3.80±0.05, respectively. After treatment,
the mean TEC recorded were 3.96±0.05 and 5.65±0.11.

TEC value significantly increased from pre- to post-
treatment in treatment group B except in control group A.

The mean TLC in the blood of endometritic repeat
breeding crossbred cows at pre- and post-treatment in
all the two groups have been presented in Table 1. Before
treatment, the mean TLC in groups A and B were
9.58±0.09 and 9.67±0.03, respectively. After treatment,
the mean TLC recorded were 9.30±0.05 and 7.39±0.04,
respectively in group A and group B. TLC value in the
blood was observed to be decreased post-treatment with
antibiotic in treatment group B. After treatment, the
mean TLC values in the treatment group were
significantly low as compared to the control group,
indicating recovery of the treated cows.

The mean percent neutrophils in the blood of
endometritic repeat breeding crossbred cows at pre- and
post-treatment in all the two groups have been depicted
in Table 1. The mean percent neutrophils before treatment
were recorded as 58.75±0.24 and 59.66±0.07 in groups A
and B, respectively. After treatment, the mean percent
neutrophils count recorded were 57.58±0.30 and
35.69±0.37 in groups A and B, respectively.

The mean lymphocyte percent counts in the blood
of repeat breeding endometritic cows before treatment
were 36.41±0.33 and 35.67±0.15 in group A and B,
respectively. After treatment, the mean percent
lymphocyte counts were 37.91±0.10 and 60.33±0.14 in
respective groups.

DISCUSSION
The present finding regarding maximum reduction

in bacterial load after piperacillin and tazobactum
treatment (Table 1) was in accordance with the finding
of Bhat et al. (2013), who also reported that piperacillin
and tazobactum was the most effective antimicrobial
drug against most of the bacteria found in cervical mucus
of endometritic repeat breeding cows. The present
finding of mean Hb, PCV and TEC values (Table 1) are

Table 1. Haematological parameters of endometritic cattle before and after treatment

           Group A (N=6)              Group B (N=6)
Parameters

Pre-treatment Post-treatment Pre-treatment Post-treatment
Bacterial load 225Aa±5.92 216Ac±3.18 213Aa±1.74 1.56Bd±0.10

Haemoglobin 8.65Aa±0.21 8.56Ab±0.18 8.64Aa±0.17 12.39Bc±0.14

PCV 26.91Aa±0.18 27.08Ac±0.08 27.83Ab±0.33 33.59Bd±0.25

TEC 3.81Aa±0.05 3.96Ac±0.05 3.80Aa±0.05 5.65Bd±0.11

TLC 9.58Aa±0.09 9.30Bc±0.05 9.67Aa±0.03 7.39Bd±0.04

Neutrophil 58.75Aa±0.24 57.58Ac±030 59.66Ab±0.07 35.69Bd±0.37

Lymphocyte 36.41Aa±0.33 37.91Bc±0.10 35.67Aa±0.15 60.33Bd±0.14
Means bearing different superscripts vary significantly (P<0.05) within the groups (A, B) and between the groups (a, b, c, d)
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in agreement with the findings of Kekan et al. (2005),
Sarkar et al. (2016) and Yogesh et al. (2022). The
neutrophilia in the present study at pre-treatment might
be due to chronic walled of inflammatory lesions. A
significant decrease (P<0.05) in the mean neutrophil
count was recorded in the treatment group. Kekan et al.
(2005) and Dash et al. (2019) also found neutrophilia in
endometritic cows. Decreased lymphocyte observed in
the present study might be a relatively reduced
lymphocyte developed as a result of increased neutrophil
and/or due to extravasation of lymphocyte from the
circulation to the site of inflammation or infection
(Benjamin, 1985). Lymphopenia was observed at pre-
treatment in all the groups. Similar mean lymphocyte
percent count in infections repeat breeding cow was
reported by Ponraj et al. (2017).

After using piperacillin and tazobactum Hb, PCV,

TEC and lymphocyte were significantly increased in
the treatment group, whereas we observed that the TLC
and neutrophil were significantly decreased in the
treatment group.
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