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Abstract : The study aims to identify bacteria in reproductive tract of Fresian
Holstein (FH) dairy cattle post artificial insemination at KSU Tunas Setia Baru
Tutur Sub district, Pasuruan, East Java, Indonesia, which is able to cause
reproductive disorder. Methodology used in the study was bacteria isolation
method on medium, Gram coloring, catalase test, spore test, motility test, TSIA ,
mannitol and glucose test. The research was done in Bacteriology and Mycology
Laboratory, Veterinary Microbiology, Veterinary Medicine Faculty, Universitas
Airlangga Surabaya, Indonesia. The samples of the study amounted to 25
samples in the form of cervical mucus of FH dairy cattle which attached to plastic
sheath during artificial insemination. The samples came from FH dairy cattle at
KSU Tunas Setia Baru Tutur sub district, Pasuruan, East Java, Indonesia. The
research was done by planting sample of PBS médium to MSA, EMBA and
TSA/BA media, then followed with Gram coloring. The result showed that out of
25 isolate samples, there were 19 samples of bacil Gram positive bacteria 10
samples of cocobacil Gram negative bacteria and 7 samples of coccus Gram
positive bacteria, and non specific bacteria were not found in 3 samples. The
conclusions is, non specific batería were found in FH dairy cattle reproduction
tract post artificial insemination at KSU Tunas Setia Baru,Tutur Sub district,
Pasuruan. Non specific bacteria identified were Corynebacterium genus 17/25
(68%), Escherichia genus 10/25 (40%) and Staphylococcus genus 6/25 (24%).

Key words : bacteria, dairy cattle, reproductive tract, artificial insemination

Introduction

Reproductive efficiency is very important in order to breed dairy cattle

(Abdusa, 2018; Regassa and Ashebir, 2016). Reproductive efficiency is a

mailto:rma_fispro@yahoo.com
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parameter of cattle ability to have a pregnancy and produce offspring, with the

optimum use reproductive capacity (Dobson et al., 2007; French et al., 2013).

The first reproductive bioteknology performed was artificial insemination, this

technology still becomes the government mainstay to improve genetic quality on

livestock, contagious genital diseases control as well as reproductive

performance optimalization (Hobbs et al., 2018; Madyawati, 2017; Srianto, 2012).

The use of artificial insemination will be able to improve genetic quality of

Friesian Holstein (FH) cattle by using frozen semen from superior stud, this is

one way to improve reproductive efficiency (Hafez, 2013).

Husbandary business particularly dairy cattle still faces many obstacles

which induce low cattle productivity. Obstacles that arise were many cases

regarding reproductive disorder caused by a lack of attention to the health status

of livestock that directly affect the health status of reproduction (Prasetyo and

Safitri, 2016; Safitri et al., 2016; Safitri et al.,2017). Health status of livestock

reproduction which includes the management of prevention, control and

treatment of reproductive diseases caused by bacterial, viral, fungal or parasite

infections if not handled porperly it will lead to reproductive disorder and cause

temporary infertility or permanent infertility (sterility) (Hariadi et al., 2011; Samik

and Safitri, 2017a, Samik and Safitri, 2017b). Reproductive disorder that occurs

on dairy cattle will lead to low reproduction efficiency that eventually leads to the

https://www.ncbi.nlm.nih.gov/pubmed/?term=Dobson%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17688598
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development of dairy cattle population becomes very slow (Khan et al.,2016;

Wujira and Moges, 2016).

Examination result from Veterinary Medicine Faculty, Airlangga University

team with Husbandry Directorate General in 2015 to resolve reproductive

disorder on dairy cattle and beef cattle in East Java, the most cases

on reproductive disorder were ovary hypofunction (42.56%), silent heat (36.97%),

corpus luteum persistent (8.25%), repeat breeder (10.33%) as well as metritis,

endometritis, and vaginitis (1,59%) (Dirjenak, 2015).

Koperasi Serba Usaha (KSU) Tunas Setia Baru, Tutur Sub district

Pasuruan Regency is a cooperative that enganged in the field of dairy cattle in

East Java Province. The main product is fresh milk. Located at western slope

of Mount Tengger at an altitude 400-2,000 meters, work areas of KSU Tunas

Setia Baru covers 10 villages belonging to Kecamatan Tutur, Kabupaten

Pasuruan. Dairy cattle at KSU Tunas Setia Baru still often encountered repeat

breeder case which can cause reproductive disorders (Dirjenak, 2015).

From the result of observation of reproductive disorder in the field, it is

necessary to do research to identify bacteria in reproductive tract of female dairy

cattle after artificial insemination is conducted.

Materials And Methods

Ethical Committee
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The present study was approved by ethical committee vide Ethical Clearance No:

768-KE Animal Care and Use Committee (ACUC) Faculty of Veterinay Medicine

Airlangga University.

Research Sample Preparation

The research used plastic sheath samples that has been used for artificial

insemination on dairy cattle. Sample was obtained from 25 dairy cattle during

their mating season at KSU Tunas Setia Baru area Tutur Sub district, Pasuruan

Regency. 2-3 cm cut from the plastic sheath tip sample containing cervical

mucus was put into PBS medium and stored in the coolbox containing ice pack

with temperature of 4oC and then taken to Laboratory of Veterinary Bacteriology

and Mycology Veterinary Medicine Faculty Airlangga University for microbilogical

examination.

Bacteria Isolation

Medium used for isolation consisted of two types of medium, that is general

dan selective medium (Contastantini, 2016). General medium used in this

research were Tryptone Soy Agar (TSA) and Blood Agar (BA). General medium

was used to grow general bacteria of Gram-positive and Gram-negative. While

selective medium was a medium that can isolate of certain types bacteria and to

prevent the growth of undesirable bacteria and cause colonies of a particular
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bacteria to obtain a distinctive form, selective medium in this research were

Eosin Methylene Blue Agar (EMBA), Manitol Salt Agar (MSA).

Gram Staining

Gram staining was conducted after the colonies were formed to determine

the Gram-positive or Gram-negative bacteria. Gram-positive bacteria had thicker

peptidoglycan layer than Gram-negative bacteria, this made this bacteria look

purple compared to gram-negative bacteria which produced pink color when

Gram staining was conducted (Sunatmo, 2007). Gram staining procedure mostly

used to characterize many bacteria. Gram staining serves to determine the

morphology of bacteria and distinguish the Gram-positive and Gram-negative

bacteria (Pelczar et al., 2008). Several solutions and staining substances used in

this research were violet crystals, lugol, alcohol aceton and safranin. Slides were

dipped into violet crystal , then lugol, purple color from violet crystal would be

held by bacterial peptidoglycan structure and also held by lugol solution. When

slides were poured with alcohol aceton that was able to erase purple color from

the violet crystal, the purple color was difficult to erase due to narrow

peptidoglycan pores and lugol, therefore, it still looked purple. On the other hand,

due to larger peptidoglycan structure in Gram- negative bacteria, it was easier for

alcohol aceton to neutralize or erase purple color in peptidoglycan, so it would

look pink after safranin was given (Brooks et al., 2007; Sunatmo, 2007).

Examination was performed under a microscope with 1000x magnification.
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a. Catalase Test

Catalase tests were performed to look at the activity of catalase enzyme in

bacteria, therefore, different types of colony formed in tested isolate were known.

The test was done by dripping Hydrogen Peroxide (H2O2) 3% on object glass.

Culture was smeared on object glass dripped with H2O2 using ose. Positive

result are characterized by the presence of air bubbles (Brooks et al., 2013;

Sunatmo,2007). Catalase test was performed for bacteria that have coccus

morphology and are Gram-Positive.

b. Spore Test

Spore tests were performed to determine whether the bacteria tested could

form spore, as in Corynebacterium genus, spore was not found (Persicke et al.,

2015). Spore tests were performed by special staining using malachite green

with heating process (Sunatmo, 2007). Spore tests were performed for bacteria

that have bacill morphology and are Gram-positive.

c. Motility Test

Motility test were performed to determine the motility of a microorganism.

Motility test was performed with native examination.

Bacteria Identification

Bacteria identification was done on bacill Gram positive bacteria

and coccobacill Gram negative bacteria. Next tests such as Motility, Mannitol,

TSIA and Glucose tests were conducted on bacill Gram positive bacteria to find
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out the bacteria ability to fermentate glucose, lactose, dan sucrose. It was

characterized by the change of color due to acid condition, as well as H2S which

is characterized by changes in the color of the medium from orange to black,

because the bacteria were able to desulphurate the amino acids and metion

which would produce H2S and H2S would react with Fe+2 contained in the

medium which result in black sediment. Fermentation result were observed at 2

places, sloping part and bottom part. Mannitol test was conducted by inoculating

bacteria into mannitol sugar, then it was incubated at temperature of 37oC for 24

hours. If the sugar turned yellow it meant that the test result was positive and if

there was no color change it meant that the result was negative (Warnes et al.,

2012).

Results

Result of isolation of non specific bacteria on 25 cervical mucus samples

in reproductive tract of dairy cattle during artificial insemination at KSU “Tunas

Setia Baru”, Tutur Sub district, Pasuruan Regency was non specific bacteria of

Corynebacterium genus, Staphylococcus genus and Escherichia genus

Gram staining result on bacteria colonies that was successfully isolated

showed that there were 4 isolate samples in the form of coccus and with purple

color or Gram positive, 15 isolate samples in the form of bacil and with purple

color or Gram positive and 8 isolate samples in the form of cocobacil with red
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color or Gram negative. The following is a table of result of Gram staining

examination. (Table 1)

Table 1. Result of Gram staining on samples from Reproductive Tract of Dairy
Cattle at KSU Tunas Setia Baru, Tutur Sub district, Pasuruan

No Sample No Gram Test

Morphology Gram Staining Conclusion ( Gram Bacteria)
1 1 - - -
2 2 Coccus Purple Positive

Cocobacil Red Negative
3 3 Cocobacil Red Negative
4 4 - - -
5 5 Bacil Purple Positive
6 6 Bacil Purple Positive
7 7 - - -
8 8 Bacil Purple Positive

Cocobacil Red Negative
9 9 Bacil Purple Positive

Cocobacil Red Negative
10 10 Coccus Purple Positive

Bacil Purple Positive
Cocobacil Red Negative

11 11 Bacil Purple Positive
Cocobacil Red Negative

12 12 Bacil Purple Positive
13 13 Bacil Purple Positive
14 14 Bacil Purple Positive
15 15 Bacil Purple Positive
16 16 Coccus Purple Positive

Bacil Purple Positive
Cocobacil Purple Negative

17 17 Bacil Purple Positive
18 18 Coccus Purple Positive

Bacil Purple Positive
19 19 Bacil Purple Positive

Cocobacil Red Negative
20 20 Bacil Purple Positive
21 21 Bacil Purple Positive

Cocobacil Red Negative
22 22 Bacil Purple Positive
23 23 Coccus Purple Positive

Bacil Purple Positive
24 24 Bacil Purple Positive

Coccus Purple Positive
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Cocobacil Red Negative
25 25 Coccus Purple Positive
Note : - bacteria is not found

The following figure is the figure of Gram examination results from 25

isolate samples from reproductive tract of dairy cattle post artificial insemination

at KSU Tunas Setia baru, Kecamatan Tutur, Kabupaten Pasuruan: bacteria in

the form of coccus, cocobacil and bacil (Figure 1 and 2.)

Table 2. Result of Catalase Test on Non Specific Bacteria Isolate
No Sample No Catalase Test

1 2 Positive
2 10 Positive
3 16 Positive
4 18 Positive
5 23 Positive
6 24 Positive
7 25 Positive

Catalase test was only conducted on 7 isolate samples which were coccus

Gram positive bacteria, ie sample number 2,10,16,18,23,24 and 25. The result of

7 isolate samples tested using catalase test were oxygen bubbles formed after

being dripped with solution of hydrogen peroxide (H2O2) 3%. Based on this, 7

isolate samples tested was included in positive catalase (Table 2).

Spore test was performed only on bacil Gram positive bacteria samples,

ie samples number 5, 6, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 ,20, 21, 22, 23
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and 24. The result of 19 isolate samples tested were 18 negative samples (-) or

non spore, and 1 positive sample (with spore)..

Result of motility test on 19 isolate samples were negative or non motile,

indicated bythe absecnce of bacteria growth around the stabbed area. Result of

TSIA test examination showed A/A, gas, without H2S. Black color at the bottom of

tube (H2S) was not found on TSIA medium. In addition, medium color turned from

red (alkali) into yellow (acid). The result of mannitol and glucose tests were

positive according to Table 3. Positive result was able to be seen from color

change from red to yellow and the presence of gas or the rise of Durham tube.

Based on the result at Table 1,2 and 3 and Figure 1 dan 2, bacteria were able to

be identified as non specific bacteria of several genus that can seen at Table 4.

Table 3 Result of Spore, Motility, TSIA, Mannitol and Glucose Tests on Non Specific
Bcteria Samples in Reproductive Tract of Dairy Cattle at KSU Tunas Setia Baru,
Tutur Sub district, Pasuruan

No Sample
No

Spore Test Motility Test TSIA Manitol &
Glukosa

1 5 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
2 6 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
3 8 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
4 9 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
5 10 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
6 11 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
7 12 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
8 13 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
9 14 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
10 15 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
11 16 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
12 17 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
13 18 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
14 19 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
15 20 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
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16 21 Positive/Spore Non Motil A/A , Gas, wiithout H2S Positive
17 22 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
18 23 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive
19 24 Negative/ Non Spore Non Motil A/A , Gas, wiithout H2S Positive

Table 4. Result of Identification on Non Specific Bacteria in Reproductive Tract of
Dairy Cattle at Artificial Insemination at KSU Tunas Setia Baru Tutur Sub
district, Pasuruan
No Sample No Non Specific Bacteria Genus
1 1 -
2 2 Staphylococcus

Escherichia
3 3 Escherichia
4 4 -
5 5 Corynebacterium
6 6 Corynebacterium
7 7 -
8 8 Corynebacterium

Escherichia
9 9 Corynebacterium

Escherichia
10 10 Staphylococcus

Corynebacterium
Escherichia

11 11 Corynebacterium
Escherichia

12 12 Corynebacterium
13 13 Corynebacterium
14 14 Corynebacterium
15 15 Corynebacterium
16 16 Staphylococcus

Corynebacterium
Escherichia

17 17 Corynebacterium
18 18 Staphylococcus

Corynebacterium
19 19 Corynebacterium

Escherichia
20 20 Corynebacterium
21 21 Corynebacterium

Escherichia
22 22 Corynebacterium
23

23
Staphylococcus
Corynebacterium
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24 24
Corynebacterium
Staphylococcus
Escherichia

25 25 Corynebacterium

DIscussion

Based on the examination on 25 samples isolated on culture medium,

they had different characteristics of colonies. On medium like MSA and EMBA,

MSA medium had yellow/red colonies in the presence of bacteria of

Stapylococcus genus. While EMBA medium had methyl green colonies in the

presence of bacteria of Escherichia genus. By contrast, general medium like

TSA/BA had white colonies that generally were bacteria of Corynebacterium

genus or Streptococcus genus presence.

Morphology or appropriate form and color of bacteria were found in Gram

staining according to Table 1. Gram staining showed that there were Gram

positive bacteria and Gram negative bacteria with morphology of coccus and

bacil. Result of observation on non specific bacteria obtained from samples

number 2, 10, 16, 18, 23, 24 and 25 were Gram positive bacteria in the form of

coccus with yellow/red colony on MSA medium. Samples number 5, 6, 8, 9, 10,

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23 and 24 were Gram positive

bacteria in the form of bacil with white colony on TSA/BA medium. Samples

number 2, 3, 8, 9, 10, 11, 16, 18, 21 and 24 were Gram negative bacteria in the

form of cocobacil with metallic green colony on EMBA medium. While, bacteria
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colony on media or non spesific bacteria targeted in the research was not found

on samples number 1, 4 and 7.

Based on the research result, several non specific genus of bacteria such

as Corynebacterium genus, Escherichia genus and Stapylococcus genus were

found. Those bacteria were bacteria that caused reproductive tract disorder. Tis

is in accordance with statement of (Hafez, 2013) that basically bacteria infection

that attacked reproductive tract of dairy cattle especially uterus were non specific

and specific bacteria. Bacteria of Corynebacterium genus was bacteria that most

frequently caused persistent uterus infection. Other non specific bacteria which

existed in uterus were bacteria of Streptococcus, Staphylococcus and

Escherichia genus which were able to cause uterus inflammation (Khan et al.,

2016). Those bacteria normally were not the cause of reproductive disorder of

dairy cattle, but if there was a wound in the reproductive tract, those bacteria

could became pathogen. Therefore, it would cause inflammation such as ovaritis,

vaginitis and endometritis (Hariadi et al., 2011; Samik and Safitri, 2017a, Samik

and Safitri, 2017b).

According to result of the research conducted, there was possibility that

contributing factor of dairy cattle reproductive tract at KSU Tunas Setia Baru,

Kecamatan Tutur, Kabupaten Pasuruan was assumed to be non specific bacteria

of Corynebacterium genus 17/25 (68%), Escherichia genus 10/25 (40%) and

Staphylococcus genus 6/25 (24%).
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Non specific bacteria that was most frequently found at cervical mucus

samples of dairy cattle reproductive tract at KSU Tunas Setia Baru was

Corynebacterium genus. Corynebacterium genus was one of the causes of

reproductive disorder, that is endometritis, it was suspected that the bacteria

existed in the water, soil and plants consumed by dairy cattle. In addition,

bacteria of this genus was also suspected to enter dairy cattle reproductive tract

during artificial insemination or unhygienic birth handling. In accordance with

(Baya et al., 2012; Ismudiono et al., 2010), organism that caused reproductive

disorder usually reached vagina during mating, childbirth, postnatal or through

blood circulation.

Existence of Escherichia genus bacteria was suspected due to feses

containing the bacteria which stick around reproductive tract. It was able to

happen because of bad sanitation of the shed, so uncleaned feses would stick to

the cattle when the cattle lied down on the floor. The bacteria of Escherichia

genus was normal flora which existed in digestive tract of animals or human

(Giske et al., 2012; Washington et al., 2016).

On the other hand, Staphylococcus genus which existed in uterus, was

assumed to be carried by inseminator’s hands during artificial insemination or

unhygienic dystocia aids. According to research of (Meisser et al., 1984),

bacteria of Staphylococcus genus was able to be isolated from dairy cattle uterus

when it was weak or its uterus mucosa was injured.
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Conclusion

Based on the result of research conducted, it was concluded that : Non

specific bacteria existed in reproductive tract of dairy cattle at work area of KSU

Tunas Setia Baru, Kecamatan Tutur, Kabupaten Pasuruan. Non specific bacteria

that was able to be identified was bacteria of Corynebacterium genus 17/25

(68%), Escherichia genus 10/25 (40%) and Staphylococcus genus 6/25 (24%).
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Figure Legend :

Figure 1. A. bacil Gram positive bacteria pn TSA/BA medium

B. cocobacil Gram negative bacteria on EMBA medium

Figure 2. coccus Gram positive bacteria on MSA medium
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