
The PHILIPPINE JOURNAL OF

Veterinary Medicine
       Volume 55                      Special Issue              December 2018

Published by the College of Veterinary Medicine
University of the Philippines Los Baños

ISSN 0031-7705



The 2ndVeterinary Medicine 
International Conference

Surabaya, Indonesia
4-5 July 2018



The Philippine Journal of Veterinary Medicine

The Philippine Journal of Veterinary Medicine is a peer-reviewed international journal of 
basic and applied research in veterinary medicine and science. It is published semi-annually, for 
the periods January-June and July-December each year, by the College of Veterinary Medicine, 
University of the Philippines Los Baños. All articles are subjected to double-blind review.

Authors of articles appearing in the journal are solely responsible for opinions expressed therein. 
All rights reserved. No article of the journal may be reproduced in any form and by any means 

without a written permission from the publisher or the Editor-in-Chief.

The annual subscription price is US$100.00 (net) for foreign subscribers (inclusive of mailing cost) and 
Philippine PhP1,500.00 plus mailing cost for local subscribers. Prices for current single issue and back issues 
are available on request. Subscriptions are accepted on a prepaid basis only and are entered on a calendar year 
basis. Issues are sent by air delivery to foreign subscribers. 

All communications should be addressed to:

The Editor-in-Chief
Philippine Journal of Veterinary Medicine

College of Veterinary Medicine
University of the Philippines Los Baños

Laguna, Philippines 4031
Telefax Nos. +63-49-536-2727, +63-49-536-2730

Email: pjvm1964@gmail.com, vetmed_uplb@yahoo.com.ph

This journal is Abstracted/Indexed by: SCOPUS, Biological Abstracts, Focus on: Veterinary Science & 
Medicine, Zoological Records, CAB Abstracts, Index Veterinarius, Veterinary Bulletin, Parasitology Database, 
Helminthological Abstracts, Protozoological Abstracts, Review of Medical and Veterinary Entomology, EBSCO, 
ASEAN Citation Index, Prescopus Russia, i-journals (www.ijournals.my), i-focus (www.ifocus.my), i-future 
(www.ifocus.my), Philippine E-Journals (https://ejournals.ph) and UPLB Journals Online (http://journals.
uplb.edu.ph/index.php/PJVM).

© 2018 College of Veterinary Medicine, University of the Philippines Los Baños

EDITORIAL BOARD:

Jezie A. Acorda, DVM, MAgr, PhD
Editor-in-Chief

Dennis V. Umali, DVM, PhD
Associate Editor

Joseph F. dela Cruz, DVM, MS, PhD
Remil L. Galay, DVM, PhD

Technical Editors

Jesalyn L. Constante, DVM, MS
Business Manager

SUPPORT STAFF:
Ms. Jocelyn E. Arcinas

Mr. Fernando P. Micosa

             Volume  55                  Special Issue              December 2018



  Volume 55                                Special Issue                   December 2018
The Philippine Journal of Veterinary Medicine

CONTENTS

Original Articles

Medicine
Viability of Rabbit Adipocyte Stem Cells Cultured Under Different Oxygen 
 Concentrations In Vitro.................................................................................................................1

E Safitri, P Srianto, TV Widiyatno, W Sandhika and RH Prasetyo

Microbiology
Antigenic Site of Glycoprotein Encoding  Gene in Rabies Virus Isolate from 

Indonesia..............................................................................................................................................9
J Rahmahani, S Suwarno and FA Rantam

Characterization of Newcastle Disease Virus Lentogenic Strain Infected 
 Native Chickens from Surabaya, Indonesia...............................................................................17

FA Rantam, R Ernawati, AP Rahardjo, IL Rahmawati, D Kartika, 
NS Widjaja and J Rahmahani

Nutrition
Effect of Concentrate to Forage Ratio on Milk Urea Nitrogen, Milk Production 
 and Reproductive Performance of Dairy Cows.........................................................................25

S Utama, S Mulyati, W Wurlina and I Mustofa

Pathology
Toxicity, Stability and Renal Histopathology of Alkaloid of Jarong (Achyranthes 
 aspera Linn.) (Caryophyllales: Amaranthaceae) Leaf on Mice..............................................35

DK Meles, W Wurlina, I Mustofa, S Zakaria, A Basori, M Hariadi, E Safitri, 
DKSC Putri and N Suwasanti

Histochemical Expression of Transforming Growth Factor Beta and Tumor 
 Necrosis Factor Alpha in Rabbits Infected with Sarcoptes scabiei.....................................43

SM Rizki, LT Suwanti and NDR Lastuti

Pharmacology
Effect of Alkaloid of Achyrantes aspera Linn. (Caryophyllales: Amaranthaceae) on 

Increasing Caspase 9, Caspase 3 and Apoptosis in Mice with Breast Cancer....................51
W Wurlina, DK Meles, I Mustofa, E Safitri, S Zakaria, A Basori, DKSC Putri 
and N Suwasanti

Theriogenology
Effect of Aluminum Silicate on the Spermatozoa, Plasma Membrane and 
 Seminiferous Tubules of Mice Exposed to Fusarium graminearum 
 (Sordariomycetes: Hypocreales: Nectriaceae).........................................................................59 

Samik, S Mulyati, T Hernawati and E Safitri



Research Notes

Microbiology
Isolation and Identification of Lactic Acid Bacteria from the Digestive Tract of 
 Kampung Chicken (Gallus gallus domesticus)........................................................................67

B Yulianto, WP Lokapirnasari

In Vitro pH Tolerance, Bile Salt Resistance and Antimicrobial Activity of 
 Lactobacillus plantarum Isolated from Crossbred Cattle....................................................73

WP Lokapirnasari, AM Sahidu, L Maslachah, K Soepranianondo, 
AB Yulianto, D Afikasari, TB Pribadi and I Hariyati

Nutrition
Amino Acid Sequence of Signal Transducers and Activators Transcription 
 Proteins From Broilers..................................................................................................................79
 A Ma’ruf, NMR Widjaja, N Hidajati and R Damayanti

Parasitology
Antigenic Protein Profile of Anisakis spp. Larvae Isolated from Mackerel 
 Tuna Fish (Euthynnus sp.)............................................................................................................85

ZN Wastomi, NDR Lastuti, R Ernawati, LT Suwanti, S Koesdarto, 
M Mufasirin and HM Raharjo

Morphological Detection of the Intestinal Parasite Blastocystis sp. in Fresh 
 and Cultured Feces of Pet Sugar Glider (Petaurus breviceps) in Surabaya, 

Indonesia..........................................................................................................................................91
F Natalia, LT Suwanti, E Suprihati, Kusnoto, S Koesdarto and P Srianto

Pathology
Comparative Histopathologic Changes in Rabbit (Oryctolagus cuniculus) Skin in 
 Relation to Degree of Infestation with Sarcoptes scabiei...................................................97 

A Azhimah, NDR Lastuti, A Arimbi, D Legowo, P Hastutiek and LR Yustinasari

Pharmacology
Effect of Sapogenin from Sambiloto (Andrographis paniculata) (Lamiales: 
 Acanthaceae) on Creatinine and BUN Levels and on Gentamicin-Induced 

Nephrotoxicity in Rats................................................................................................................103
S Zakaria, W Wurlina, DK Meles, I Mustofa, M Hariadi, S Susilowati, E Safitri, 
A Basori, DKSC Putri and N Suwasanti

Public Health
Identification of Shiga Toxin-Producing Escherichia coli in Raw Milk Samples 
 from  Dairy Cows in Surabaya, Indonesia..............................................................................109

MH Effendi, N Harijani, SM Yanestria and P Hastutiek

Tetracycline Resistance Gene in Streptococcus agalactiae Isolated from Bovine 
Subclinical Mastitis in Surabaya, Indonesia.........................................................................115
MH Effendi, A Oktavianto and P Hastutiek

Theriogenology
Bacterial Isolates from the Cervical Mucus of Dairy Cattle at Follicular and 
 Luteal Phases................................................................................................................................121
 K Sudrajad, SP Madyawati, W Tyasningsih, R Rimayanti, P Srianto and 
 OS Widodo



Human Chorionic Gonadotropin (hCG) from Urine of Pregnant Women for In Vitro 
Maturation of Madura Cattle Oocytes.......................................................................................127
HA Hermadi, RTS Adikara, M Hariadi and E Safitri

Effect of Bovine Seminal Protein on the Quality of Frozen Spermatozoa from                                
Goats..................................................................................................................................................133
S Susilowati, IN Triana, TW Suprayogi, A Arimbi and W Wurlina

Editorial Policies.........................................................................................................................................139

Guidelines for Authors...............................................................................................................................141



COMPARATIVE HISTOPATHOLOGIC CHANGES IN RABBIT  (Oryctolagus 
cuniculus) (MAMMALIA: LAGOMORPHA: LEPORIDAE) SKIN  

IN RELATION TO DEGREE OF INFESTATION WITH Sarcoptes 
scabiei (ARACHNIDA: ACARI: SARCOPTIDAE)

Amirotul Azhimah1, Nunuk Dyah Retno Lastuti*1, Arimbi Arimbi2, Djoko 
Legowo2, Poudji Hastutiek1 and Lita Rakhma Yustinasari3

1Department of Veterinary Parasitology; 2Department of Veterinary Pathology; 
3Department of Veterinary Anatomy, Faculty of Veterinary Medicine, 

Universitas Airlangga, Surabaya, East Java, Indonesia 

*FOR CORRESPONDENCE: 
           (email: nunukdyah53@gmail.com)

RESEARCH NOTE

ABSTRACT

The aim of this research was to observe the histopathological changes in 
rabbit ear skin tissue caused by varying degrees of Sarcoptes scabiei infestation. 
This study used twelve 7-12 months old female local rabbits obtained from rabbit 
farms with poor sanitation. Clinical symptoms of ear infection include presence of 
papules, vesicles, erythema, crusta and alopecia in the  ear, nose, eyes and feet. 
Twelve local rabbits infected by S. scabiei were divided into three groups with 
four rabbits each: P1 with mild scabies, P2 with moderate scabies and P3 with 
severe scabies. Histopathologic changes, which manifested in lesions, varied from 
parasitic infestation, parakeratosis, acanthosis, congestion, inflammation and cell 
degeneration. These were given scores from 0 to 4 (0, not seen; 4, highly visible). The 
mean score was highest in those with severe scabies. Histopathological changes in  
rabbit ear skin tissue using Mann-Whitney U test was significant (P<0.05): mild scabies 
(4.625±0.75), moderate scabies (8.8125±1.95) and severe scabies (17.5625±1.59). Severe 
scabies had the highest degree of damage, defined by parakeratosis, acanthosis, 
substantial cell degeneration and congestion and serious inflammation. This study 
suggests significant differences in histopathologic changes in skin tissue of rabbits 
with  mild, moderate and severe scabies.

Key words: histopathologic changes, rabbit, Sarcoptes scabiei, scabies

infection, most likely caused by poor hygiene 
and sanitation. In addition, crammed cages 
and humidity contribute to the transmission 
of scabies to healthy animals (Wardhana et 
al., 2006; Lastuti et al., 2017). Scabies  can 
be diagnosed by looking for clinical signs 
and performing laboratory tests, such as 
microscopic examination of skin scraping or 
through burrow ink test (Budiantono, 2004; 
Walton and Currie, 2007). Research in scabies 
diagnosis  has  been developed, and findings 
suggest  that S. scabiei var. caprae in goats 

97

To this day, scabies has been  considered 
an emerging or re-emerging parasitic disease 
that threatens human and animal health 
worldwide because of  its prevalence, and 
ways to control its spread are still limited, 
resulting to major  economic losses (Tarigan, 
2003; Walton and Currie, 2007; Alasaad et al., 
2013). Several areas of goat and rabbit farming 
in Indonesia have been reported for scabies 
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the Veterinary Pathology Laboratory and 
Veterinary Parasitology Laboratory of the 
Faculty of Veterinary Medicine, Universitas 
Airlangga. Animals used were 12 female, 7 
to 12 months old local rabbits  infected with 
scabies, divided into three groups with four 
rabbits each (P1 with mild scabies, P2 with 
moderate scabies and P3 with severe scabies). 
Sampling criteria were based on a number 
of clinical signs: mild scabies has papules, 
vesicles, erythema and few crusta on the ear; 
moderate scabies shows mild hyperkeratosis or 
crusts on the ear, mild alopecia and thin scabs; 
meanwhile, severe scabies is characterized 
by the presence of crusts, pus and excessive 
lichenification, which causes the skin to look 
wrinkly and cracked, along with alopecia in 
almost all of the infected skin area (Espinosa 
et al., 2017).

Identification of S. scabiei var. cuniculi
To verify scabies infection, the ears were 

scraped then added with 10% KOH  (Merck, 
Germany), and samples were examined under 
a microscope (Nikon E-100, Japan) at 100× 
magnification. Sarcoptes scabiei was identified 
using identification keys by Soulsby (1986). 
After being tested positive for  scabies, the 
rabbits were euthanized by injecting 100 mg/kg 
ketamine (Mylan, Singapore) intramuscularly. 
Infected ears were  incised  with a diameter 
of 1 cm × 1 cm, and skin tissues were then 
immersed in 10% PBS solution (Merck, 
Germany) for histopathology preparations.

Preparation of histopathology specimens
Samples were fixed using 10% PBS 

solution, soaked for 24 h and washed with 
distilled water. Samples were dehydrated and 
cleared with alcohols 70%, 80%, 96%, absolute 
I-III, and xylol I and II (Merck, Germany) for 
30 min. Tissues were submerged into paraffin 
I and II fluids, put into the oven (Memmert, 
Germany) at 80°C for 30 min, dipped back 
into paraffin fluids, then into the oven at 
same conditions. Paraffin blocks were made. 
Tissues that have expanded adequately after 
being dipped into warm water at 60°C were 
sliced with a thickness of 4-6 µm. These 
samples were then placed on a glass object 
(Sail Brand, China) previously smeared with 

contains specific antigen protein around 
205, 8, 57, 3 and 43 kDa, which can then be 
used to develop a candidate  diagnostic kit  
(Lastuti et al., 2018). Sarcoptes scabiei is a 
parasite that requires a host to breed, and, 
once settled, creates tunnels in the stratum 
corneum, sucking the lymphatic fluid by 
tearing the epidermal layer and feeding on 
young epidermal cells. This causes intense 
itching and can lead to injury when the skin 
is scratched persistently, releasing an exudate 
which causes skin scabs (Soulsby, 1986; 
Espinosa et al., 2017). 

If scabies infection reaches the connective 
tissue, along with skin fibrosis, epidermal 
hyperplasia and mononuclear cell become 
dominant in the perivascular, reaching 
chronic stage, which can be detrimental to 
the animal (Budiantono, 2004; Arlian et al., 
2004; Espinosa et al., 2017). Determining the 
extent of skin damage caused by mild to severe 
scabies through  histopathologic changes can 
be important, since  chronic inflammation can 
lead to economic losses in rabbit livestock. 
Also, determining this can serve as reference 
for scabies control.

The aim of this research is to explore 
the extent of damage to rabbit skin tissue 
infected with mild to severe scabies based 
on histopathologic  changes. Assessing these 
changes by scoring method will be done for 
the first time in Indonesian samples. This 
study assumes significant differences in 
histopathologic changes in rabbit skin tissue 
with varying degrees of scabies infection. 
Reaching a certain threshold, e.g., displaying 
severe clinical symptoms can be an important 
factor when deciding to eliminate animals in a 
population. The results of this study can then 
be used as a reference for scabies prevention 
in rabbits.

MATERIALS AND METHODS

Animals
This research was approved by the Ethics 

Commission of the Faculty of Veterinary 
Medicine, Universitas Airlangga, No: 630-KE 
in accordance with the rules of experimental 
animal use. This research was done in 



HISTOPATHOLOGY OF RABBIT SKIN WITH S. scabiei INFESTATION 99

albumin, then dried over a hot plate at 60°C, 
and stained with hematoxyline eosine (HE) 
(Merck, Germany). Histological examination 
was done using a microscope (Nikon E-100, 
Japan) at magnifications 40×, 100×, 400×, 
followed by assignment of scores from 0 to 4 
(0, not seen; 4, highly visible) on each lesion in 
terms of parasitic infestation, parakeratosis, 
acanthosis, cell degeneration, congestion and 
inflammation (Klopfleisch, 2013). Scoring 
results were analyzed using statistical tests 
Kruskal Wallis and Mann-Whitney U Test.

RESULTS AND DISCUSSION

Scraping of infected  rabbit skin showing  
scabies symptoms identified the parasitic mite 
S. scabiei var. cuniculi. Histopathological 
changes in the  skin tissue infected with scabies 
of varying severity, from mild, moderate 
and severe, were evident in the epidermis, 
defined by parakeratosis and acanthosis, and 
the dermis, characterized by  parakeratosis, 
inflammatory cell infiltration, degeneration 
and congestion (Fig).

Fig. A and B: Histopathologic changes seen in rabbit with mild scabies: (yellow arrow) infestation 
of S. scabiei, (red arrow) inflammatory cell infiltration, (blue arrow) thin hyperkeratosis, 
(green arrow) acanthosis, (black arrow) cell degeneration. C and D: Histopathologic changes 
in rabbit with moderate scabies: (blue arrow) parakeratosis, (yellow arrow) mature mites, 
(gray arrow) mite larvae, (red arrow) acanthosis, (green arrow) infiltration of inflammatory 
cells, (white arrow) alopecia, (black arrow) congestion. E and F: Histopathologic changes in 
rabbit with severe scabies: (black arrows) severe parakeratosis, (blue arrows) acanthosis, 
(red arrows) mature infestation of mites, (green arrows) inflammatory cell infiltration, 
(white arrow) cell degeneration, (yellow arrow) alopecia, (gray arrow) congestion. (Bar = 100 
µm) Nikon® E-100 microscope.
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layered skin and hair loss, leading to secondary 
infection (Espinosa et al., 2017). Based on its 
life cycle, S. scabiei begins its settlement by 
penetrating and sucking on the lymph, feeding  
on young epidermal cells, which then  causes 
irritation and intense itching. Scratching  leads 
to formation of a solid exudate and a crust on 
the skin’s surface. Clinical symptoms of severe 
itching seem to be associated with type I, III 
and IV hypersensitivity reactions in humans  
(Arlian et al., 2004), and it appears that S. 
scabiei  creates a substance that activates type 
1 T-cells to produce IL-10, which  plays anti-
inflammatory and immune suppression roles  
(Arlian et al., 2004; Lastuti et al., 2018).

Histopathological changes in the  rabbits 
were evaluated based on the descriptions 
of parakeratosis, acanthosis, congestion, 
inflammation and degeneration of cells. These 
were given scores of 0-4 (Klopfleisch, 2013). 
Results of the mean scores are presented 
in Table 1. Kruskal Wallis test, followed by  
Mann-Whitney U test, indicates  a significant 
difference (P<0.05) between groups  (Table 2).

Histopathologic changes induced by 
parasitism caused an immune response 
(protection against foreign agents) and 
disturbances in keratinization, in the form of 
parakeratosis and acanthosis. Keratinization, 
in particular, has resulted to  thickened and 

Parameter Mean score 
Mild scabies Moderate scabies Severe scabies 

No. of parasites 0.3 1.4 3.4 
Parakeratosis 0.3 0.9 2.6 
Acanthosis 0.5 1.6 3.5 
Cell degeneration 1.7 2.2 3.2 
Congestion 0.4 0.6 1.0 
Inflammation 1.4 2.1 3.8 
 

Table 1. Mean scores of histopathologic changes in S. scabiei var. canaliculi based on degree of 
infestation in rabbit.

Table 2. Statistical test scores of histopathological changes in S. scabiei var. canaliculi  based on  
degree of infestation in rabbit.

Different superscripts on the same column show significant difference (P<0.05).

characterized by the presence of of pyknotic 
nuclei that aggregate in the stratum corneum, 
occurs since the epidermal cells fail to 
differentiate completely. Further change 
in the structure of the epidermis caused by 
S. scabiei infestation is injury to the cell 
membrane of epithelial cells, especially in the 
granular layer and stratum spinosum. This 
decreases the cell’s permeability because of 
the antigenic proteins released by the mites 

Mitosis in the epidermal layer starts 
from the basal stratum which increases the 
production of keratin cells rapidly, resulting 
to acanthosis, the thickening of the stratum 
spinosum due to increased cell division. In 
severe scabies, parakeratosis and acanthosis 
occur very significantly compared with 
moderate and mild scabies due to increased 
infestation by S. scabiei. (Nanney et al., 
1986; Espinosa et al., 2017). Parakeratosis, 

 Mild scabies Moderate scabies Severe scabies 
Total score (mean±SD) 4.625±0.7500c 8.812±1.9512b 17.562±1.5898a 
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B

B

during penetration, as the parasites suck on 
blood and fluid lymph and feed on epidermal 
cells. Such conditions allow K+ ions to  be 
easily transported outside the cells and vice 
versa; Ca+, Na+ and water easily pass through  
the cells, causing the cytoplasm to swell 
(Hennings et al., 1983). 

Hydropic degeneration that attacks 
epithermal epithelial cells in severe scabies is 
more  significant  compared with moderate and 
mild scabies, since higher antigen production 
means reduced cell permeability and formation 
of hydropic degeneration in epidermal 
epithelial cells. Lesion on the epidermal layer 
will then activate the inflammatory mediator, 
which stimulates the vasoactive amine, 
increasing vascular permeability, vasodilation 
and activation of histamine and serotonin. 
Blood flow out of the veins is  reduced, and 
blood accumulates in the vein, a condition 
called congestion (Charles et al., 1967). 

Accumulation of erythrocytes also 
influences the the movement of leukocytes, 
becoming attached to the edge of  the 
endothelium in an attempt to exit the site 
of  lesion. There were significant differences 
in congestive veins in  severe, moderate  and 
mild scabies. High inflammatory reaction in 
severe scabies occurs  because of higher degree 
of infestation, leading to increased blood flow, 
vasodilation and congestion.

Prolonged and worsened S. scabiei 
infestation will activate  type IV hypersensitivity 
reaction due to tissue damage from the 
accumulation of macrophages, monocytes and 
lymphocytes in exposed areas (Walton et al., 
2010; Singh et al., 2014; Lastuti et al., 2018). 
Skin tissue of rabbits with severe S. scabiei 
infestation shows evidence of chronicity: many 
mononuclear cells  dominated  the surface 
of the dermis, and the perivascular was 
inflamed; meanwhile, polymorphonuclear cells 
predominated in the dermis layer of rabbits 
with moderate and mild scabies. Morever, 
other histopathologic changes include alopecia  
(hair loss in animals), a condition which 
disrupts the body’s immune system due to 
infection caused by parasites, viruses, bacteria 
or stress (Bandi and Saikumar, 2013; Kuty-
Pacheck, 2015; Espinosa et al., 2017).

This study reveals significant differences 

in histopathological changes in rabbit skin 
tissue with mild, moderate and severe scabies 
based on the presence of parakeratosis, 
acanthosis, substantial cell degeneration and 
congestion, and high level of inflammation. 
Further studies through immunochemistry is 
suggested to investigate cytokines in damaged 
skin caused by scabies.
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RESEARCH NOTE

ABSTRACT

The purpose of this research was to identify the presence of shiga toxin-
producing Escherichia coli (STEC) in raw milk samples in Surabaya dairy cows 
using Multiplex Polymerase Chain Reaction (MPCR) assay. Approximately 10 ml 
milk samples from 75 apparently healthy Holstein Friesian cows from Surabaya, 
Indonesia were analyzed. Milk samples were inoculated with brilliant green bile 
broth (BGBB), subcultured in eosin methylene blue agar (EMBA) and were confirmed 
biochemically using Indol test. Multiplex PCR using primer flicH7 and primer stx2 
(gene coding shiga toxin) were then performed. Results showed that 26 out of 75 
samples were E. coli in bacterial isolation and MPCR. Moreover, two samples (7.7%) 
were positive for stx2 gene. The MPCR assay described in the present study can be 
employed to identify and screen for E. coli harboring stx2 gene in raw milk from 
dairy cows in Indonesia. 
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Potential sources of contamination in milk are 
milk cans, cages, farm environment, cow fur, 
dung, feeds, milking equipment and workers. 
Contamination may also occur during storage, 
transportation, distribution, marketing and 
selling. 

Many studies show that E. coli O157:H7 
is a bacterium that often contaminates milk. 
It is a pathogenic strain of enterohemorrhagic 
Escherichia coli (EHEC) in humans. The 
pathogenic nature of E. coli O157:H7 is 
derived from shiga toxins, which  can cause 
hemorrhagic colitis characterized by bloody 
diarrhea in humans. Shiga toxin from E. 
coli O157:H7 (STEC) is encoded by certain 
genes possessed by bacteria in the form of the 
stx2 gene. The stx2 gene is one of the major 
virulence factors of E. coli O157: H7 (Andriani, 
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INTRODUCTION

Raw milk can be a major potential source 
of harmful bacteria to humans. Outbreaks of 
foodborne diseases have been reported due to 
consumption of contaminated raw milk and 
raw milk products in Indonesia (Suwito, 2010). 
E. coli is one of the most important pathogenic 
bacteria, which are normal inhabitants of the 
colon in humans and animals (Hassan et al., 
2014). It can be transmitted to raw milk and 
dairy products due to fecal contamination 
during milking process and poor hygienic 
practices (Hogan and Smith, 2003). Milk, 
while still in the mammary gland of healthy 
animals, is said to be sterile but susceptible to 
contamination once released from the udder. 
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(Effendi et al., 2017).

DNA extraction
Confirmed E. coli isolates in 5 ml lactose 

broth were centrifuged at 5000 rpm for 10 
min. The filtrate was removed and sediments 
were washed using 5 ml PBS and centrifuged 
at 5000 rpm for 10 min. Washing was repeated 
thrice. The sediments were then transferred 
into microtubes. DNA extraction using 
DNAzol® Direct reagent was performed. A total 
of 100 µl TE buffer (10 mm of Tris HCl, 1 mm 
of ethylene diamine tetraacetic acid (EDTA), 
pH 8.0) was added to each microtube, followed 
by the addition of 5 µl lysostaphin enzyme. 
The mixture was incubated for 1 h at 37ºC and  
treated with 10 µl proteinase K for 2 h at 56°C.
The mixture was boiled for 10 min and cooled 
in ice for 2 min. Centrifugation was performed 
at 13000 rpm for 3 min. Supernatant was used 
for PCR (Effendi, 2010).

Multiplex polymerase chain reaction 
(MPCR) 

The MPCR mixture was prepared 
using 1.7 μl of primers; 1 µl DNTPs, 5 × 
10X thermophilic 2 buffers (Promega), 3 μl 
MgCl2, 0.2 µl Taq polymerase, 29.8 µl of 
sterile distilled water and 4.2 uL DNA extract 
as template (Effendi, 2010). Thermocycling 
conditions for the MPCR were as follows: 
initial incubation of 94ºC for 5 min followed 
by 40 cycles of denaturation at 94ºC for 1 
min, annealing at 52ºC for 30 sec, elongation 
at 72ºC for 1 min and final extension of 72ºC 
for 10 min (Brenjchi et al., 2011). Around 5 μl 
of the amplified product was mixed with 2 μl 
of loading solution and inserted into a 1.5% 
agarose gel. Electrophoresis was performed for 
1 h with a constant voltage of 75 volts. After 
1 h, PCR products were visualized under UV 
light. The primers used in the study is shown 
in Table 1.

2005) that may cause fluid accumulation in 
the intestines and result to diarrhea. 

At present, very little information is 
available on E. coli O157:H7 stx2 gene from 
raw milk samples in Indonesia. Therefore, 
this study was conducted to detect STEC in 
raw milk samples from Surabaya, Indonesia 
using Multiplex Polymerase Chain Reaction 
(MPCR) assay.

MATERIALS AND METHODS

Sampling
Purposive sampling of dairy cows in 

Subaraya, Indonesia was performed based on 
specific criteria (Effendi et al., 2017): (a) poor 
sanitation; (b) inadequate implementation 
of overall cleanliness and practice of proper 
hygiene by the farm hands; and (c) unkempt 
and poorly maintained blade renderers and 
cages. 

A total of 75 dairy cows from four farms 
in Subaraya were identified. Approximately 
10 ml milk samples from each cow were 
taken directly from the udders and placed 
into sterile reaction tubes. Milk samples were 
covered with sterile cotton and inserted into a 
thermos (ice box) for transport. Milk sampling 
was performed in the morning from 4 to 6 AM.

 Bacterial isolation
Each milk sample was inoculated in BGBB 

media (E. Merck, Darmstadt, Germany) and 
incubated at 37ºC for 18-24 h. Positive samples 
on BGBB, characterized by color change 
and the presence of gas in the Durham tube, 
were subcultured in eosin methylene blue 
agar (EMBA) media (E. Merck, Darmstadt, 
Germany) and incubated at 37ºC for 18-24 h. 
Confirmed E. coli isolates were subsequently 
cultured in 5 ml lactose broth and incubated 
at 37ºC for 48 h for storage and multiplex PCR 

Gene target Primer sequence Size (bp) 
Escherichia coli 

O157:H7 (flicH7) 
F: 5′- GCG CTG TCG AGT TCT ATC GAG-3′ 625 R: 5′- CAA CGG TGA CTT TAT CGC CAT TCC-3′ 

stx2 F: 5′- CCA TGA CAA CGG ACA GCA GTT-3′ 779 R: 5′- CCT GTC AAC TGA GCA CTT TG-3′ 
 

Table 1. Primers used in the study. Adapted from Brenjchi et al., 2011
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RESULTS AND DISCUSSION

Positive milk samples in BGBB were 
streaked in EMBA and positive E. coli samples, 
identified as colonies with metallic green 
appearance, were confirmed biochemically 
using Indol test. Of the 75 raw milk samples, 
around 26 were positive for E. coli (Table 2). 
The discovery of E. coli in milk may be caused 
by several factors, such as poor sanitation 
in the shed and unkempt cows (Hadiwiyoto, 
1994). In addition, it was observed that the 
farm hands rarely wash their hands before 
and after milking. Khanal and Pandit (2013) 
stated that milk can harbor spread diseases, 
necessitating the person in charge of milking 
to maintain cleanliness. In this study, the 
incidence rate of contamination of E. coli was 
low (33% of the samples), but even so the 
presence of this bacteria in milk remains an 
important thing to note as E. coli has a low 
infective dose. 

DNA extraction using DNAzol® Direct 
reagent and MPCR using primer pairs flicH7 
and stx2 were performed. MPCR results 
showed that from 26 E. coli isolates, no DNA 
band was amplified using the flicH7 primers; 
however, two samples were positive for stx2 
with amplicon length of 779 bp (Fig.). This may 
indicate that the raw milk samples analyzed 
were negative for E. coli serotype O157:H7. It 
is also possible that the absence of amplified 
bands may be because the sequences of E. coli 
O157:H7 in Indonesia are different from the 
sequence in other countries, especially in Iran 
where Brenjchi et al. (2011) conducted their 
study on flicH7. Sequence differences maybe 
due to environmental, climatic and seasonal 

factors that may cause bacteria to adapt 
to their environment, resulting to changes 
in the structure of genes in some bacterial 
components.

MPCR of stx2 gene produced an amplified 
band of 779 bp in two of the 26 positive samples. 
This may suggest that the genes encoding for 
shiga toxin may not be derived from E. coli 
serotype O157:H7. Other enterohemorrhagic 
E. coli (EHEC) are examples of non- O157:H7 
E. coli capable of producing shiga toxins 
(Martin and Beutin, 2011). According to 
Mainil and Daube (2005), all classes of EHEC 
isolated from animals, humans and foods can 
produce shiga toxin and lesions. Shiga toxin 
infections in humans from drinking milk 
can be avoided by consuming fully heated or 
pasteurized milk. 

STEC are important foodborne pathogens. 
It contains stx1 and stx2 genes, encoding for 
cytotoxins that cause severe tissue damage, 
especially stx2 which causes various human 
diseases ranging from diarrhea to hemorrhagic 
colitis (HC), thrombotic thrombocytopenia 
purpurea (TTP) and hemolytic uremic 
syndrome (HUS), with fatal consequences 
(Gyles, 2007; Petruzziello-Pellegrini and 
Marsden, 2012; Walker et al., 2012). 
Ruminants, especially bovines, are the main 
reservoirs of STEC and human contamination 
are often associated with consumption of 
ground meat and direct contact with animals 
or their environment (Savoye et al., 2011). 
STEC is highly pathogenic in humans in low 
infection doses and may cause illness brought 
by food through contaminated consumption of 
water or food (Dweik et al., 2012). Cow’s milk 
and other milk products like yogurt and cheese 

 Name of farm Milk samples Positive E. coli (%) Positive stx2 gene (%) 
1 Kl farm 20 9 0 
2 Wn farm 20 8 2 
3 Kb farm 20 3 0 
4 Pg farm 15 6 0 
       TOTAL 75 26 (34.7) 2 (2.7) 
 

Table 2. Bacterial isolation and Multiplex Polymerase Chair Reaction (MPCR) of shiga toxin-
producing Escherichia coli (STEC) in raw milk samples from dairy cows in Surabaya, 
Indonesia.
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and characterization of microbiological 
contaminants in food. The molecular 
characterization of STEC is performed by 
means of multiplex PCR. MPCR showed 
that among all E. coli samples, 7.7% was 
contaminated with STEC. Environmental 
contamination, herd management and poor 
milking practices are important causes of 
milk degradation. It has been shown that food 
animals are important sources of STEC’s entry 
into the food chain (Martin and Beutin, 2011). 
Its pathogenicity is associated with production 
of stx1 and stx2 as verocytotoxin (Hessain, et 
al., 2015). Previous research has reported that 
stx2 is the most important virulence factor 
and most hemolytic-uremic cases of syndrome 
in humans caused by STEC (Elhadidy and 
Mohammed, 2013). Further, Douellou et al. 
(2017) indicated that the virulence gene profile 
of dairy products and human STEC strains are 
similar. Nagachinta and Chen (2008) reported 
an association between STEC virulence factors 
and antimicrobial resistance of E. coli isolated 
from dairy cows.

The findings of this study on the 

have been associated with disease caused by 
STEC (Martin and Beutin, 2011). Outbreaks of 
illness caused by milk associated with STEC, 
including pasteurized dairy products, have 
been reported worldwide (Seghal et al., 2008).

Identification of the presence of 
pathogenic microorganisms in food is the 
gold standard  for determining the source of 
food poisoning. In most clinical laboratories, 
identification procedures are mainly based 
on microbiological culture and biochemical 
tests. Some disadvantages of microbiological 
culture may include 1) inability to isolate 
target microorganisms due to presence of very 
low bacterial counts in the sample, 2) negative 
culture may also be due to residual presence 
of therapeutic antibiotics that can inhibit 
bacterial growth in vitro, 3) stressed bacteria, 
which may not grow directly on selective media 
unless allowed to recover (Riffon et al., 2001). 

Detection  of   STEC   is labor-intensive  
and the total time required for strain 
characterization is usually 72 h. On the 
other hand, molecular methods are sensitive, 
specific and a quick approach to detection 

Fig. Multiplex Polymerase Chain Reaction of raw milk samples from dairy cows in Surabaya, 
Indonesia. M: molecular ladder, 1: sample 1, 2: sample 2.

M 1 2
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contamination of raw milk are important 
and should be considered, since even one 
STEC colony in food samples can cause 
gastrointestinal or urogenital disruption 
(Gyles, 2007). Therefore, hygiene practices 
and strict management for dairy herds, and 
processing and storage of milk should be 
adopted to avoid undesirable illness due to 
contaminated milk and consumption of dairy 
products.
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RESEARCH NOTE

ABSTRACT

The aim of this research was to isolate, identify and determine tetO resistance 
genes in tetracycline-resistant Streptococcus agalactiae isolated from cows with 
subclinical mastitis in Surabaya and surrounding areas of Indonesia. Milk samples 
from cows with subclinical mastitis in six dairy farms were collected. S. agalactiae 
was isolated and antibiotic resistance was determined. Results showed that out 
of 173 samples analyzed, 131 (75.7%) were positive for California Mastitis Test. 
S. agalactiae was isolated in 36 out of the 131 CMT-positive samples. Antibiotic 
sensitivity test revealed that out of 36 S. agalactiae samples, nine were resistant 
to tetracycline. PCR analysis showed that six of the nine tetracycline resistant S. 
agalactiae isolates were positive for the tetO resistance genes.

Key words: Streptococcus agalactiae, subclinical mastitis, tetO gene, tetracycline 
resistance

in which Yogyakarta has 72%; Central Java, 
65%; and East Java, 44.46% (Sudarwanto and 
Sudarnika, 2008; Wahyuni, 2005).

S. agalactiae and Staphylococcus aureus 
are common causes of bovine mastitis. 
Although there are plenty of research on 
Staphylococcus in Indonesia, research on 
S. agalactiae is limited. Therefore, it will be 
useful to do research on this pathogen for 
guidance on the prevention and control of 
mastitis and also for public health awareness.  
According to Dogan et al. (2005) and Songer 
and Post (2005), S. agalactiae can cause 
various diseases to humans, such as bacterial 
sepsis, pneumonia, meningitis, Scarlet fever 
and tonsillitis (Duarte et al., 2005).

S. agalactiae often causes subclinical 
mastitis in dairy cattle causing economic loss 
for the industry (Alemu et al., 2014). Dairy 
farmers ranked mastitis as a major disease 
problem in their farms (Carvalho-Castroa et 

115

Streptococcus agalactiae is an important 
cause of chronic, contagious bovine mastitis. 
It also causes mastitis and invasive disease in 
camels and is an occasional cause of disease 
in dogs, cats, fish and hamsters. Its presence 
is frequently associated with high somatic cell 
counts in milk and decreased milk yield (Jain 
et al., 2012).

.There are two kinds of mastitis: clinical 
mastitis with clearly defined clinical signs and 
subclinical mastitis with unobservable clinical 
signs (Hashemi et al., 2011). Subclinical 
mastitis is the most dominant form in 
Indonesia (Effendi and Harijani, 2017) and can 
be found in Bogor (76%), Boyolali (91%) and 
Malang (81%). Differences in incidence rate of 
subclinical mastitis by area are also observed, 
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size (including calves and young stock) varied 
between 14-83 animals and number of lactating 
cows (only counting the animals being milked 
at the time of the visit) varied between 10-65 
cows. In total, 173 animals were examined. 
Before sampling, the teats were scrubbed with 
cotton soaked in 70% ethanol and the first 
squirt of milk was discarded. Approximately, 
10 ml of milk was collected from each teat and 
samples from one cow were pooled together as 
one sample (Effendi and Harijani, 2017). Milk 
samples were placed in sterile tubes and stored 
in ice box during transport. A total of 173 milk 
samples were collected from individual cows.

California mastitis test
Cases of subclinical mastitis based 

on California mastitis test (CMT) were 
investigated. CMT is a simple indicator of 
the somatic cell count in milk. Positive test 
reactions were graded by visually - Grades 0, 
+1, +2 and +3). Grade +1 shows formation of 
solid gels; Grade +2 shows formation of solid 
thick gels at the paddle center; and Grade +3 
shows large number of solid gels with convex 
surface (Björk, 2013). 

Identification of Streptococcus agalactiae 
Milk samples were streaked in nutrient 

agar (NA) (E. Merck, Darmstadt, Germany) 
and incubated for 24 h at 37°C. The isolates 
were subcultured in blood agar (BA) (E. 
Merck, Darmstadt, Germany) to identify the 
Streptococcus with characteristic ά-hemolysis, 
β-hemolysis or without hemolysis/γ-
hemolysis. Suspected  Streptococcus spp. was 
characterized using gram staining and catalase 
test. Streptococcus colonies with β-hemolysis 

al., 2017). Veterinarians are often asked to 
provide information for herd level control and 
eradication of S. agalactiae. Farmers are often 
involved with veterinarians in the treatment 
using antibiotics, especially tetracyclines, to 
solve mastitis problem (Jain et al., 2012). 

Tetracycline is one of the most commonly 
used antibiotic in many developing countries, 
both in human and veterinary medicine. 
The main reasons are its relatively low cost 
and availability (Zibandeh et al., 2016). This 
class of antibiotics is still used in developed 
countries for prophylactic and therapeutic 
purposes. The widespread use of tetracycline 
in dairy farming could result in horizontal 
transfer of resistance from bovine to humans 
as well as to the environment. Treatment with 
intramammary infusion of antibiotics is the 
main approach to deal with mastitis, and a 
number of in vivo and in vitro trials to assess 
the antibiotic sensitivity/resistant pattern 
have been documented. However, there are 
few reports focusing on the genes involved in 
resistance especially for S. agalactiae isolates 
of  bovine origin. The present study aims 
to identify tetracyline resistant gene in S. 
agalactiae isolated from subclinical mastitis 
cases.

MATERIALS AND METHODS

Sample collection
Milk samples were collected from six 

dairy farms in Surabaya, namely Kaliwaron, 
Sutorejo, Wonocolo, Sepanjang, Taman and 
Wonoayu (Table 1). The six farms were visited 
during the afternoon milking. Complete herd 

Name of 
farm 

Number of 
population 

Number of 
samples 

CMT-
Positive 

S. agalactiae 
positive  

Tetracycicline 
resistant 

Kl farm 35 20 15 7 1 
Wn farm 83 50 42 10 2 
St farm 14 8 6 4 none 
Sp farm 47 30 21 6 3 
Tm farm 75 35 24 4 1 
Wy farm 62 30 23 5 2 
TOTAL 316 173 131 36 9 

 

Table 1. Microbiological analysis and AST results of milk samples from Surabaya, Indonesia.
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were characterized using Christie-Atkins- 
Munch-Peterson test (CAMP) to identify S. 
agalactiae strains (Ahmadi et al., 2009).

Antibiotic sensitivity test
To detect for antibiotic resistance, the 

disc diffusion method, as described by Lopez-
Lazaro et al., (2000) was employed and the 
interpretation was made according to the zone 
size interpretation chart provided by the disc 
manufacturer.

Polymerase chain reaction
DNA extraction was carried out 

as described by Rato et al. (2013) with 
minor modifications: doubling the time of 
centrifugation, the amount of enzymes and 
addition of a final step for DNA precipitation 
by ethanol. Briefly, 1 ml of each sample was 
transferred to a microtube and centrifuged at 
14,000 rpm for 4 min. The supernatant was 
discarded, and the pellet was re-suspended 
and washed 2-3 times with Tris-EDTA buffer 
(Tris-HCL 10 mM, EDTA 1 ml, pH 8.8) until 
a clear solution was obtained. The pellet 
was washed with PCR buffer (Buffer 10X: 
Tris- HCl 100 mM, KCl 500 mM, pH 8.8) and 
finally resuspended in 100 μl of PCR buffer. 

Thereafter, lysozyme (Merck, Germany) was 
added to each sample at a concentration 
of 2 mg/ml, and the sample was incubated 
for 20 min at room temperature. After this, 
proteinase K (Fermentas, Germany) was 
added at a concentration of 400 μg/ml and 
the sample was incubated at 56°C for 1 h. 
The sample was then boiled for 15 min and 
centrifuged at 14,000 rpm for 45 sec.

Approximately, 5 μl of DNA extract was 
used as template for the PCR amplification 
of the tetO gene fragment. In brief, 20 µl of 
PCR reaction consisted of 12.5 µl master mix, 
0.5 µl distilled water, 1 µl of forward and 
reverse primers (Table 2) and template DNA. 
Thermocycling conditions were as follows: 
prewarming at 95°C for 5 min, followed by 
35 cycles at 95°C for 1 min, 58°C for 1 min 
and 72°C for 1 min 30 sec (Jain et al., 2012). 
Electrophoresis was performed at 110V for 30 
min. PCR products were stained by ethidium 
bromide and observed under ultraviolet light.

RESULTS AND DISCUSSION

Analysis of milk samples showed that 131 
out of the 173 samples (75.7%) were positive 

Gene Primer sequence Position Size amplification (bp) 

tetO F: 5′-GCGTCAAAGGGGAATCACTATCC-3′ 146-169 1723 bp R: 5′-CGGCGGGGTTGGCAAATA-3′ 1851-1868 
 

Table 2. Primers for tetO gene for milk samples from cows with subclinical mastitis.

Source: Jain et al. (2012).

for CMT. This result showed was similar 
with other reports showing high evidence 
rate of subclinical mastitis in East Java area. 
Previous reports showed that the prevalence 
rate of mastitis in dairy farms around East 
Java was at 80-86%; Nongkojajar at 82.7%; 
Batu at 83.1%; Surabaya at 86.4%; and Grati 
at 79.5% (Effendi, 2008). This study showed 
that the majority of subclinical cases of 
mastitis were due to contagious pathogens 
such as S. aureus and S. agalactiae. This 

might be related to poor milking and mastitis 
control practice seen in the studied farms. 
In the absence of hygienic milking practice, 
pathogens from either infected cow or dirty 
hands (from milking) can easily spread. 

Bacterial isolation was performed on CMT 
positive samples using morphology, gram 
staining and CAMP tests (Fig. 1). Thirty-
six samples were positive for S. agalactiae. 
Furthermore, antibiotic sensitivity test 
showed that nine isolates were resistant to 
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Tetracycline is used for all animal food 
production species, mainly because of its wide-
spectrum activities, price and availability. 
However, extensive use of tetracyclines can 
lead to the emergence of resistant bacteria 
(Chopra and Roberts, 2001). The extended use 
of tetracycline may result to selection pressure 
and, ultimately, resistance.  

PCR results showed that six out of the nine 
tetracycline resistant S. agalactiae samples 
were positive for tetO genes, with PCR bands 

tetracyclines (30 ug).
Tetracycline is a family of broad-

spectrum antibiotics often used in livestock 
production. The first generation tetracyclines, 
such as tetracycline, chlortetracycline and 
oxytetracycline, have been widely used 
as a growth promoter for decades and the 
second generation, such as minocycline 
and doxycycline, is commonly used both in 
prophylaxis and therapeutics in humans 
and animals (Eliopoulos and Roberts, 2003). 

Fig 1. Christie-Atkins- Munch-Peterson (CAMP) test result of milk sample from cow with 
subclinical mastitis. A: Stapylococcus aureus bacteria; B: arrow marks that show CAMP 
test results; K+: Positive control, Streptococcus agalactiae; S11: sample; K-: negative control, 
Streptococcus pyogenes.

of 1723 bp (Fig. 2). Out of the nine tetracycline 
resistant isolates, six isolates were found 
positive for tetracycline resistance gene (tetO); 
three isolates were negative (Table 3). 

Streptococcus tetracycline resistance 
genes were tetL, tetM, tetO, tetQ and tetT. The 
genes of tetO and tetM were identified as the 
dominant tetracycline resistance encoding 
gene, where tetM is found in S. agalactiae from 
human isolates and tetO gene in S. agalactiae 
from dairy isolates (Dogan et al., 2005). 
Research by Duarte et al. (2005) showed that 
the major tetracycline gene is the tetO gene 
from 27 of 38 milk samples (71%).

The mechanism of action of tetracyclines 

has been reviewed by Velhner and Milanov 
(2015). Mainly, tetracyclines inhibit reversible 
protein synthesis of bacteria by binding to the 
ribosomal complex, preventing the aminoacyl-
tRNA association with bacterial ribosomes. 
This results to weakened interaction of 
the ribosome-tRNA, thus halting protein 
synthesis.

Bryan et al. (2004) reported that 
environment, human and animal exposure to 
tetracyclines, as well as to other antibiotics 
may contribute to the development and spread 
of antibiotic resistance through horizontal 
gene transfer. S. agalactiae infections in 
both humans and bovines are treated by 
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administration of antibiotics (Jake et al., 
2013). Extensive use of antibiotics in medicine 
and animal husbandry results to increased 
antibiotic resistance among bacterial 
populations (Gao et al., 2012). Several studies 
have suggested that antimicrobial use in 
animals causes the development of antibiotic 
resistance among pathogens in humans 
(Dogan et al., 2005). Therefore, an effective 
information campaign is needed to create 
awareness on the spread of antimicrobial 
resistance and the requirements on proper 
hygiene and adoption of other preventive 

measures by rural farmers to reduce losses 
due to subclinical mastitis.  
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