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Abstract

The study was carried out to determine the occurrence of bacteria as well as
pathological lesions in the uteri of slaughtered cattle. A total of 20 samples were
selected from 30 cases with grossly identifiable lesions, such as congested,
hemorrhagic, and mucus filled uteri for bacteriological isolation, while other 30
cases were used for histopatholgy. The bacteriological swabs were collected frorn
the lumen of the uteri and cultured in nutrient broth followed by staining and
different types of biochemical tests of isolated bacteria. The histopathological
samples were collected in 10o/o buffered formalin. The collected tissues were
fixed, processed, sectioned, stained, and studied with light microscope. The
mostly observed gross lesions were hemorrhagic, congested, and mucus filled
uteri. All the gross lesions were not found in all uteri. Among isolated bacteria,
22.92% was Bacillus spp., 12.50% was Streptococcus spp., 25.00% was
Staphylococcus spp., 29.16% was Escherichia coli, and 10.417o/o was Klebsiella
spp. Microscopically, acute endometritis was characterizedby thickening of the
epithelial layer, infiltration of neutrophils in the submucosal layer, dilatation of
endometrial glands with neutrophilic infiltration and congestion of blood vessels.
In chronic endometritis, infilhation of lymphocytes, macrophages, plasma cells in
the submucosal layer and proliferation of fibrous connective tissue within the
myometrium were found. In adenomyosis, dilatation of endometrial glands and
presence of endometrial glands in the myometrium were recorded. The
microscopic lesions were variable among the uteri. The occurence of acute
endometritis was 33.33oh, chronic endometritis was 26.66yo, and adenomyosis
was 6.66Yo. In acute and chronic endometritis, the isolated bacteria were Bacillus
spp., Streptococcus spp., Staphylococcus spp., Escherichia coli and Klebsiella
sPP., while in adenomyosis, the isolated bacteria were Bacillus spp.,
Staphylococcu.t spp., and Escherichia coli. The role of these bacteria in the
production of pathological lesions in uteri of cows requires further studies.
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Introduction plays an important role in the rural
The caffle are the impofiarfi sources of meat economic and export trades of Bangladesh.

and milk in Bangladesh which occupy the High reproductive efficiency is very much
first position in livestock population. It important for achieving the maximum
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return from these animals. Research on uteri
of cattle has got paramount importance

from the standpoint of national
development by increased reproduction of
animals. Abnormality in reproductive
system intemrpts animal reproduction. In
goats, the infectious diseases in uterus, such

as metritis, endometritis, etc. in long
standing cases cause infertility (Roy, 2001),

however, similar effects may also occur in
uteri of cattle.

Bacterial contamination of the uterine

lumen is common in cattle after parturition
often leading to infection and uterine

disease. Clinical disease can be diagnosed

and scored by examination of the vaginal
mucus, which reflects the presence of
pathogenic bacteria, such as Escherichia
coli and Arcanobacterium pyogenes. The

infertility associated with uterine disease is

caused by damage to the endometrium and

disruption of ovarian cyclic activity. Bacteria

modulate endometrial prostaglandin

secretion, and perturb ovarian follicular
growth and function. However,
understanding the molecular basis of
uterine diseases will be helpful for novel
approaches to treat infertility in cattle
(Sheldon et aL.,2008).

Reproductive disorders causes infertility
ultimately leading to substantial economic

losses through increased calving intervals,

loss of milk production and culling of
useful breeding animals. Specific and

non-specific infectious agents during pre

and postpartum periods frequently invade

the uterus and produces metritis and

endometritis. The isolation of

microorganisms along with histopathological

studies ofuterus after slaughtering is known
to be of paramount importance in the

diagnosis and prognosis of the infection. A
few studies have been performed in
Bangladesh on uteri of slaughtered cows

and she goats (Roy, 2001; Gani et al., 2008;

Rahman, et al., 2008; Pariza et aI.,2009).
Therefore, the present study was

undertaken to find out the uterine bacterial
organisms associated with different types of
histopathological changes in slaughtered

cattle with a view to enriching the previous

findings of other authors.

Materials and Methods

Study area: Samples were collected from
different slaughter houses at Kewatkhali
and district slaughter house of Mymensingh
Sadar during July to December 2009.

Sample collection: Grossly identifiable
lesions such as congested, hemorrhagic, and

mucus filled uteri from slaughtered cattle of
different ages were used for this
investigation. A total of 30 uteri were
randomly collected for bacteriological and

histopathological study. Twenty swabs

from lumen of selected uteri were taken into
the nutrient broth for bacteriological
isolation and 30 whole uteri were fixed in
l0% buffered formalin for histopathology.

Media and other chemicals: Agar
(Nutrient agar, Blood agar, MacConkey
agar, Eosin methylene blue agar) and broth
(Nutrient broth, Bacteriological peptone,

Metfuyl red, and Voges-Proskauer broth and

phosphate buffer solution were used in this
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study (Marchant and Packer, 1967; Buxton
and Fraser, 1977; Ali et al., 1998;

Cheesbrough 1985; Granum, 2001; Brooks
et al., 2002; Stocki et al., 2002; Naowarat,

2007). Catalase test was also performed in
this investigation as well.

Gram's staining: Microscopic study with
Gram's staining was done for all 20 uterine
swabs samples after primary culture and

subculture. Gram's staining was performed
as per recommendation of Hucker and Conn
(1923), Lillie (1928), and Merchant and

Packer (1967). Briefly, a small amount of
bacterial colony was taken on clean glass

slide. One drop of water was added and then
it was mixed properly. Later the slides were
first air dried and then fixed with gentle

heat. Then ammonium oxalate-crystal
violet was applied on the smear of slide for
3-5 minutes. Then the slide was washed by
tap water. Lugol's iodine was applied for
l-2 minutes. After that, tipped off iodine
was applied on slide but it was not washed.

Then the slide was decolorized with a few
drops of acetone for 5-15 seconds followed
by slide wasting thoroughly in water and

staining by counter stain with 0.5% safranin
for l-2minutes. Then the slide was again

washed and stood on end to drain or dried in
air. Finally, the slide was examined under
microscope using 100x objective.

Leishmanrs staining: Leishman's staining
was done on the suspected four samples.

With the inoculation loop, a small amount
of bacterial colony was taken on clean glass

slide. One drop of water was added and

mixed properly. Later, the slide was first air
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dried and then fixed with gentle heat. The

slides were covered with pure Leishman's

stain solution for 1 minute. The stain was

diluted with double volume of tap water and

mixed by blowing air through the pipette.

The smear was allowed to stain for 20

minutes, washed off the stain with tap water
and dried in air. Then the slide was

observed under the microscope using 100x

objective

Histopathlogical study: The uteri tissue

samples were trimmed at l.5cm x lcm size

and fixed forT2hours with three changes of
fixative. To remove the fixative, the tissues

were kept in running tap water for
overnight. The tissues were dehydrated in
ascending grades of alcohol starting from
50oh, 7004, 80Yo, 95% followed by three

changes in absolute alcohol. The tissues

were changed at every hour. The tissues

were cleared by two changes in chloroform,
one and half an hour for each. The tissues

were embedded with molten wax at 56C:2
changes, one and half an hour for each.

Paraffin blocks containing tissue pieces

were made using templates. The tissues

were sectioned with a rotary microtome at

5pm thickness. Then the sections were

allowed to spread on warn water bath
(40'C) and taken on oil and grease free
glass slide. A small amount of gelatin was
added to the water bath for better adhesion

of the sections to the slide. The slides

containing sections were air dried and kept
in room temperature until staining. Routine
hematoxylin and eosin staining was
performed according to Luna (1968).
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Results and Discussion

Gross changes: A1l 20 uteri showed

congestion and hemorrhages on the serosal

surface. In addition to this, the most

consistent gross changes were fourd in uteri

that were mucus filled lumen and

hemorrhages in the luminal surface of uteri.

However, gross lesions in all samples were

variables.

Histopathlogical study: Table 1 shows

different histopathological lesions of
bovine uteri. Microscopically, the uterine

changes were categorized as acute

endometritis (3 3 .33%), chronic endometritis

(26.66%) and adenomyosis (6.66%). In
acute endometritis, there were congestion

of blood vessels, hyperplasia of endometrial

epithelial layer, somewhere distortion of the

epithelial layer and glandular hyperplasia

with infiltration of neutrophils in glands

were observed. In chronic endometritis,

infiltration of lymphocytes, macrophages,

plasma cells in the sub mucosal layer and

proliferation of fibrous connective tissue

within the myometrium were found. In
adenomyosis, dilatation of endometrial

glands and presence of endometrial glands

in the myometrium were recorded. The

occrrrence of acute endometritis was higher

in this study because of unskilled artificial
insemination than these values reported by
Abalti et al. (2006) and LeBlanc (2008)

(3.9% and 15-20yo, respectively). The

histopathological lesions of uteri

corresponded with the findings of other

(LeBlanc et al., 2003; Gustafsson et al.,

2004). The percentages of chronic

endometritis and adenomyosis could not be

compared due to lack of findings by others.

Isolation and identification of different
bacteria: Table 2 shows the bacteria

isolated from 20 bovine uteri. The isolated

bacteria were 22.92% Bacillus spp. (Fig.

l-2), 1,2.50o/o Streptococcus spp. (Fig. 3-4),

25.00% Staphylococcus spp. (Fig. 5-7),

29.16% Escherichia coli (Fig. 8-10) and

Pathological conditions

Acute endometritis

Chronic endometritis

Adenomyosis

t0
8

2

%o of positive case

33.33

26.66

6.66

Table 1. Histopathological lesions of bovine uterus (n:30).

Table 2. Bacteria isolated from selected 20 bovine uteri.

No. of
positive cases

% of positive caseIsolated Organisms

Bacillus spp.

Streptococcus spp.

Staphylococcus .spp

Escherichia coli

Klebsiella spp.

11

6

t2

t4
5

55

30

60

70

z5

o/o of isolates

22.92

t2.50

25.00

29.16

tr0.41
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10.41% Klebsiella spp. (Fie. 11-12). The

isolated bacteria were confirmed by cultural,
stainining, and biochemical characters. The

type of bacterial isolates in the present study

coincided with the findings of Owiny and

109

Acon (1998). They isolated Streptococci,

coliforms, Proteus, Klebsiella,

Staphylococci, Bacilli, and Micrococci from

the endometrium and fetal fluid. In this

study, Proteus and Micrococci were not

M
Fig.

Fig. 3. Small, white, hard dew drop colonies on

nutrient agar from isolated Streptococcrrs spp.

Bacillus spp. showing gram positive,

cylindrical rod arranged in single and long
chain. (Modified Gram's staining, x830).

Isolated Streptococcrrs spp. pairs and
short to long chains (Modified Gram's
staining, x830).
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Fig. 5. Yellow cream colour large, smooth,
glistening and opaque colonies on

nutrient agar from Staphylococcrs spp.

Fig. 6. Clear zones of hemolysis in blood agar
plate from Staphylococcas spp., x830).

Fig. 7. Isolated Staphylococctts spp. cocci bacteria
and arranged in grape like clusters
(Modified Gram's staining, x330).

detected from the lumen of uterine samples.

This may be due to using less number of
uteri in the present study. Similar
occurrences of different bacteria from
uterus were reported in many countries of

Fig. 8. Smooth, circulation with dark centers
and metallic sheen on EMB agar from
isolated E.coll

the world (Arora et al., 2000; Groza et al.,

2002; Kask et al., 2003; Kaczmarowski e/

a1.,2004; Sheldon et a1.,2004; McDougall,
2005; Yavari et al., 2007; Gani et al.,

2008).
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Fig. 9. E. coli in Gram's staining showing gram
negative, short rod shaped organisms
(Modified Gram's staining, x830).

Fig. 10. E. coli showing pinkish colored colonies
on MacConkey agar media.

Fig. 11. Klebsiella spp produces purple colored
colony in EMB agar media.

Table 3 shows the isolates of bacteria in
different pathological conditions of bovine
uteri. The isolated bacteria from different
types of pathological conditions were in
acute endometritis E. coli (26.08%),

Fig. 12. Klebsiella spp. in Gram's staining
showing gram negative, coccobacillary
shaped organisms (Modified Gram's
staining, x830).

Streptococcus spp. (13.04%), Bacillus spp.

(13.04p/o), Staphylococcus spp. (30.43%),

and Klebsiella spp. (17.39%); in chronic
endometritis E. coli (35.00%),

Streptococcus spp. (15.00%), Bacillus spp.
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Pathological
condition

Isolates of bacteria (1%)

Acute
endometritis

l0 JJ.JJ Bacillus spp. (1 3.0 4 %).

E. coli (26.08 %o)

Streptococcus spp. (13.04 %)

Staphylococcus spp. (30.43 %)

Klebsiella spp. (17.39 %)

Table 3. The isolates of bacteria in different pathological conditions of bovine uterus (n=30).

Chronic
endometritis

26.66 Bacillus spp. (30.00 %)

E. coli (35.00 %)

Streptococcus spp. (15.00 %r)

Staphylococcus spp. (15.0 0 %o)

Klebsiella spp. (5.00%)

Adenomyosis 6.66 Bacillus spp. (40.00 %r)

S taphyloco ccus spp. (40.00Yr)

E. coli (20.00%)

(30.00%), Staphylococcus spp. (15.00%),

and Klebsiella spp. (5.00%); in adenomysis

E. coli (20.00%), Bacillus spp. (40.00yo),

and Staphylococcus spp. (40.00%). Almost

similar types of bacteria were identified in
different pathological conditions of bovine

uteri (McEntee, 1983; Jones et al., L997;

McDougall, 2005). These identified

pathologic agents are reported to be non-

specific organism of uterus (Jones et al.,

1997). However, the role of bacteria in

developing different types of lesions in the

uterus is needed to be clarified. The lesions

of uterus hampered the production of
livestock in Bangladesh.
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