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Preliminary study on isolation and identification of Pasteurella multocida isolated from 

healthy local breed rabbits 

Kathy Sia Shin Shin 
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Faculty of Resource Science and Technology 


University Malaysia Sarawak 


Abstract 

A total of 55 isolates were tentatively identified as P. mllltocida. The isolates were isolated ITom two local falms - Yu 
Zhou Fann in Kota Samarahan and Tan Domestic Breeder in Kuching area. Out the 55 isolates, 16 of them were 
tentatively identified as bacterium P. 111111tocida based on 5 isolates positive for oxidase production and the remanding 
II were negative in oxidase production. The results for conventional biochemical tests were compared with API 20E 
and API 20NE kits' results. However, the kits were unsatisfactory in identifying this bacterium. PFGE method were 
also used for genotyping the isolates. Nonetheless, the method fail to show any relatedness between the isolates due to 
the over excision of restriction enzyme Apal to the bacteria genome. Therefore, a few samples were selected for 16S 
rRNA sequencing analysis in order to identify the bacterium. The sequencing results identified that the isolates as non P. 
multocida. Based on the results obtained, the isolates initially identify as P. multocida were proven to be a difficult 
process. This indicates the difficultly in isolating this organism from healthy rabbits or this bacterium is actually 
uncommon in the local breed rabbits. 

Keywords: Pasteurella I11l1ltocida, PFGE, 16S rRNA sequencing analysis, API 20E, API 20NE, rabbits 

Abstrak 

Sejumlah 55 pencilan bacteria yang mungkin merupakan bacteria P. mlllfocida telah dikumpul dari dua ladang amab 
iaitu Yu Zhou Farm di Kota Samarahan dan Tan Domestic Breeder di Bandar Kuching. Daripada ke-55 pencilan 
tersebul. han ya 16 daripadanya telah mungkin merupai bacteria P. multocido dengan antaranya 5 pencilan tersebut 
bo leh mcnghasilkan enzim oxidase manakala II yang lain tidak mempunyai kebolehan tersebut. Perbandingan juga 
telah dibuat antara keupayaan API 20E and API 20NE kit untuk mengenalpasti bacteria P. 111111tocida berbanding 
dengan cam biokimia convensional. Kcdua-dua kit tersebut telah didapati tidak efaktive untuk mengenalpasti bacteria P. 
mli llocida . Kaedah PFGE telah digunakan untuk menganalisis pencilan-pencilan dari kedua-dua ladang tetapi adalah 
tidak berjaya kerana enzim Apal tedak bcrupaya I11cnghasilkan profil gcnetic yang bermakna. Oleh itu, beberapa samplc 
telah dipilih untuk menjalankan analisis sequcncing I6S rRNA untuk mengenalpasti identiti bacteria tersebut. 
Keputusan sequencing tclah membuktikan bahawa pencilan-pencilan tersebut bukanlah bacteria P. 11111ltocida. 
Kesimpulannya. adalah terbukti bahawa pemencilan and pengenalpastian bacteria P. mllltocida daripada binatang sihat 
adalah amat sudah. Berasaskan keputusan pcngajian ini, pcmencilan bacteria P. /11l1ltocido daripada amab-amab ayng 
sihat adalah amat susah. Ini mungkin disebabkan oleh bacteria ini bukanlah organisma yang biasa dijumpai dalam 
amab-amab daripada 2 lokasi tersebut. 

Katakul1ci: Pasteurella 11I/1ltocida. PFGE. API 20E. API 20NE, analisis sequcncingl6S rRNA. amab 
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1.0 Introduction 

Pasteurella multocida is of clinical importance as a pathogen in veterinary setting which is defined 

as a gram-negative, bipolar, non-motile, facultative anaerobic, coccobacilli, which might cause 

diseases such as pasteurellosis (a respiratory tract disease), conjunctivitis, osteomyelitis, 

subcutaneous abscess, pneumonia and rhinitis (Hunt et aI., 1998; Donnio et aI., 2004). There are 

di fferent capsular types in the bacterium P. 11111ltocida which will differentiate its strains. Capsular 

types are discriminated as A, B, C, D, E and F, where as type A is the main isolates from rabbits 

(DeAngelis et al., 2002). According to Foged et al. (1987), some strain of P. multocida produce 

protein toxin which is known as the dermonecrotic toxin or P. 11111ltocida toxin. The toxin that can 

affect the signal transduction pathway of cells through the selective transient activation of the G

protein/GpO., had been reported by Wilson et al. (1997), which will induced the receptor mediated 

endocytosis of the toxin into the cells. 

Pasteurella mlillocida is a common pathogen of many domestic animals such as avian, cats and 

rabbits (Levinson et aI., 1989). However, Baker (1998) pointed out that P. mllitocida is also one of 

the nonnal floras in most of the rabbit community. It usually found colonizing at the nasal cavity of 

the rabbit and the pathogenic strains P. mllitocida could possibly infect areas such lungs. middle 

ears, eyes, skin, stomach and almost an any pm1 of the rabbits. In addition, some rabbits could be 

infected asymptomatic ally by the P. mllitocida bacterium or simply means infect without showing 

any symptom of the disease, which might cross infect others dUling fighting, mating or wound 

contact al though itself remaining healthy. Though some asymptomatic infected rabbits could also 



fall sick during desperate situations such as insufficient of food supply or badly injured during 

fighting with other rabbits. 

Rabbits, with its scientific name Oryctolagus cuniculus, currently become a famous pet tor many 

(Bischoff et al., 2005). Small animals are preferable probably because they are quiet, cheaper in 

petting expenditure and also easier to take care of. However, according to Shulman et al. (l997), 

keeping pet rabbits also could be dangerous if the rabbit is infected by bacterium P. multocida 

because this bacterium could possibly infects human being through sick animal's bite, scratches or 

wound contact with sick animals. Moreover, a current report shows that, pet intimacy could lead to 

the infection of P. multocida as well as a special case of acute epiglottitis where there was no 

animal exposure of the patient as the patient could remember (O'Neill et al.. 2004). The case of 

adult infection without animal exposure had brought out a question of the possibility of human

human transmission which have never been observed. Captivatingly, some Pasteurella species 

might be part of the normal respiratory tract flora in human being as shown in some healthy 

veterinary students and animal handlers without any pulmonary symptoms (Donnio et al., 2004). 

Yel, some Pasteurella species could infect human being, showing symptoms like pain, swelling and 

reddening at the infected side and in serious cases, the bactelium might infect tendon and bone 

causing pelmanent damage at the joint (Talan, 1999). 

Many studies had been done on this bacterium towards its transmission and infection factors as P. 

nlllitocida is a very significant clinical pathogen to many domestic animals (Smith, 2000). However, 

in Malaysia, especiaJly in the East Malaysia, this bactelium is rarely being study on. According to 

the sta • veterinary depaItment, the bacterium had not caused any outbreak among animals and pets 

2 




in Sarawak within these few years (personal communication with the head of Animal Department, 

Dr. Chia Pek Chin). Thus, it is important to gather the information on its prevalence, occurrence and 

the strain types in East Malaysia before any possible outbreak occur in the state that could cause the 

lost ofhuman life and deep economy impact. 

The objectives ofthis study were: 

I. 	 To gather the useful infOimation of the bacterium P. multocida specifically its prevalence and 

occurrence in local breed rabbits ofEast Malaysia. 

2. 	 To isolate and identifY the bacterium P. nlultocida from the healthy local breed rabbits. 

3. 	 To compare the efficiency of the commercial identification kits, specifically the API 20EINE 

kits (bioMerieux, France) with the conventional biochemical identification tests for identifYing 

bacterium P. multocida. 

4. 	 To genotype the bacterium P. multocida with the PFGE method. 

5. 	 To identifY the bacterium P. multocida by using the 16S rRNA gene sequence. 
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2.0 Literature Review 

2.1 Prevalence and occurrence of Pasteurella multocida in rabbits 

Rabbits have been reported to be susceptible to P. multocida. According to Levinson et af. (1989), 

this bacterium might be inherited by young rabbits from the parents as its normal flora in the nasal 

cavity, and the chances of infection increase with age as it mix together with other rabbits. Manning 

(1989) had also pointed out that, some strains of P. n111ltocida are more pathogenic than others due 

to its virulence factors which include adhesions, phagocyte resistance, endotoxin, exotoxin, and iron 

regulation. All these factors will increase the pathogenicity of the bacterium. There is a study done 

by Al-Haddawi et al. (2000) on the adherence of the P. mliitocida to trachea, lung and aorta of 

rabbits which found that the type A strain even able to agglutinate group 0 human erythrocytes. 

This discovery is important for understanding the pathogenicity of this particular strain of bacterium 

which might endanger human being. Some strains of P. n111ltocida even produce a type of 

dennonecrotic (DNT) toxin which is constructed of 1,285 amino acids and with its molecular 

weight approximate of 146,000 daltons (Petersen, 1990). The toxin act by the activation of G

protein/Gpu then the phopholipase C-~ I which will further activate several downstream signalling 

events which will then destroy the infected part by destroying the cells (Albelts et al., 1994). This 

toxin will increase the pathogenic level of the bacterium. 
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2.1 Rabbits as pets 

A study was done in United Kingdom shows that rabbits are the third most popular mammalian pets 

in the country (Meredith, 1998). Though, taking care of pet rabbit would not be simple but 

oppositely, th is can be dangerous if the rabbit is infected by bacterium P. 11l1lltocida. It is because 

this bacterium possibly infects human being as a second reservoir through sick animal bite, scratch 

or wound contact with sick animals (Shulman et al. 1997). P. mllitocida infected areas of human 

being will show symptoms like pain, swelling and reddening and in serious case, bacterium might 

infect tendon and bone then become permanent damage if no medical attention taken (Talan , 1999). 

2.3 Clinical significance of the bacterium P. multocida 

In year 1999 Green et al. compiled and reported up to 29 cases of P. mllitocida causing meningitis 

in adults where 89% of the cases involved close contact/intimacy (non-bites contact) with pets 

(Boerlin et al., 2000). Many cases involved household pets where cats presented highest percentage 

(70%) followed by dogs (O'Neil ll et 01.. 2005). Though the cases highlighted did not involved 

rabbits, there is still possibility of getting infected of human being from pet rabbits since P. 

mltftocida is a normal flora in rabbits but uncommon in human being. Besides, a CUITent report 

shows that, pet intimacy could lead to the infection of P. mltltoc ida as well as a special case of acute 

epiglottitis wh re there was no animaJ exposure of the patient as the patient could remember 

(O'Neill et lIf.. 2004). The case of adult infection without animal exposure had prompt out the 

possibility of human-human transmission which never been reported . Yet, some Pasteltrel/a species 

might part of the normal respiratory tract flora in human being for example those personal 
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working with animals such as veterinarian and animal handlers (Baker, 1998; Godey, 1999). 

However, in the normal situation, the Pasteurella species could infect human being, showing 

symptoms like pain, swelling and reddening at the infected side and in some serious cases, the 

bacterium could in fect tendon and bone causing permanent damage at the joint as reported by Talan 

(1999). 

Any infection of bacterium P. multocida could be identified within the day of infection. The 

incubation period of P. multocida is less then a day or 24 hours and medical attention only could be 

taken within the period of active disease. O'Neill et al. (2005) reported that the optimal antibiotic . 

treatment for the diseases is still uncertain though P. multocida is normally sensitive towards 

ampicilin and penicillin. Hence, high precaution should be taken for laboratory working personnel 

and rabbits owners, even if reported cases are mostly involving cats and dogs, one should be aware 

that rabbits are also one common reservoir for the bacterium; thus, there is a possibility of the 

rabbits acting as a vector in transferring the bacteria into human body. 

2.4 Techniques used to genotype the bacterium P. multocida 

The first research P. 171ultocida was done by Louis Pasteur using this palticuiar bacterium for 

vaccines productions (Pasteur, 1998). Next, many efforts had been done on this unique bacterium in 

around of the world. The research found that distribution of species in relation to the animal source 

implies that P. mil/Weida subspecies multocida is more infective than other Pasteurella species and 
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subspecies towards mankind. Thus, it is essential to understand the bacterium P. multocida in detail 

since it is more virulence for mankind. 

In the genotyping study of the bacterium P. mltltocida, the samples were taken from various and 

different technjques had been used to genotype the bacterium. Amplified Fragment Length 

Polymorphism (AFLP), repetitive extragenic palindromic- Polymerase Chain Reaction (rep- PCR), 

and somatic serotypes have been chosen for characterization of P. multocida recovered from avian 

sources (Amonsin et al., 2002). However, they found that the similarity between somatic types with 

rep-PCR types or AFLP types were low. This would indicate that somatic serotypes, in general, do 

not correlate well with molecular sub-typing systems. Kasten et al. (1997) had been used the 

specific-peR which was PCR- H assay technique for the detection of P. multocida-specific DNA in 

turkey flocks. This technique left out the reference strains from the genus Pasteurella sensu stricto 

of concern, with unknown detection of all P. multocida subspecies and those species present in the 

respiratory tract of healthy birds (P. langaa and P. volantium). Though, the precision of the PCR-H 

assay for P. mliitocida detection could be questionable. 

To characteri ze bacterium P. IIIl1llncida, Restriction Endonuclease Analysis (REA) has been proven 

as a valuable component of bacterial epidemiology studies paI1icu larly in the study of Pasteurellosis 

(Hunt el al. , 2 00). According to Snipes el al. (1989), this technique is well reproducible because it 

is not influence by incompatible expression of phenotypic traits. However, banding pattern 

produced by REA are complex thus making it hard to be visualize. The characterization of rabbits ' 

P. mulLOcida isolates by using ofwhole -cell, outer-membrane, and polymerase chain reaction typing 

has done by Dabo el al. (1999) on laboratory rabbits. The technique is able to genotype the 
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bacterium and show great differences between the molecular typing among the isolates resolved 

from Pasteurellosis infected rabbits. 

Ribotyping procedure is similar as REA but with an addition on the usage of Southern blotting and 

hybridization with labelled DNA probe which helps to reduce the complexity of the banding like 

what produce by REA. This technique successfully used by Blackall et al. (1995) to characterize P. 

multocida from avian sources. However, the user is required to have a good skill on 

autoradiography to visualise the results. Though, Townsend et al. (1997a) found out that this 

technique would cause the amplified discrimination among similar serotype when compared with 

the Field Alternation Gel Electrophoresis (FAGE) technique generated results. Thus, ribotyping was 

found incompatible for the classifications analysis. 

After an extensive literature review, the author discovered that the on ty study done to obtain the 

complete genomic sequence of the bacterium P. multocida was done by May et al. (2001) with 

Pm70 strain which resolved from avian sources. They had succeeded to provide the entire genomic 

sequence and completed part of the preliminary functional analysis which able to provide a lot of 

information for other related studies. The complete sequence of Pm70 could be retrieved fi'om the 

NCBJ home page (ig: 15601865). 

2.5 Resea rch by Malaysian scientists on the bacterium P. multocida isolated from rabbits. 

The first published tudy conducted in Malaysia on the bacterium P. mliitocida were to characterize 

the lasmid from isolate of in order to determine the correlation between the presence of plasmid 
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with the antimicrobial sensitivity, and usmg RAPD fingerprinting and serology identification 

method, in order to resolve the relationship among the P. multocida isolated from both healthy and 

sick rabbits (Al-Haddawi et al., 1999). Later, research were carried on in vitro study of P. multocida 

adhesion to trachea, lung and aorta ofrabbits and to study the ultrastructural pathology of nasal and 

tracheal mucosa of rabbits experimentally infected with P. multocida serotype D: I (Al-haddawi et 

al., 2000; 2001). Both experiments used the experimentally infected sick rabbit. As no field sample 

was involved, the prevalence and occurrence of P. multocida was unknown. The characterization 

study was unable to identify separate colonies and virulence strains due to inappropriate 

discrimination used. The method also failed to show any correlation between different typing 

methods due ofthe complexity of P. mztltocida. 

1.6 Isolation and identification of P. multocida 

The bacterium P. nw/tocida is commonly cultured on the blood agar and chocolate agar (Hutcheson 

et al., 1999). According to DeAngelis et al. (2002), the best growing temperature for the bacterium 

P. mll/toeida was between 35 to 37"C and observed growth on the agar could be done within 18 to 

48 hours. Muhairwa (2000) reported that colonies tonns on blood agar are greyish in colour, 

generally non-hemolytic (some hemolytic strains observed), mucoid (some non-mucoid strains 

observed) with sweetish smell. However, blood agar is not the selective medium specifically for P. 

mll/tocid", thus initial selecting and streaking have to be done a few times in order to get the pure 

strains of the bacterium. There are also a few selective medium designed which were able to select 

bac 'urn P. llllIlroeida specifically, such as CGT/Knight medium and modified 8HPG medium 

9 




,..... 


;(Muhairwa, 2000). All selective medium involved usage of various types of antibiotic with different 

~ar bases as preferred by different scientists. The P. 111111tocida colonies were rather small with the 

rcolony size between O.lmm- 2.0mm which depends on the length of the incubation time. The usage 

o f selective mediums allowed longer incubation time and was able to increase the colony's size to 

assist colony selection for isolation and identification purpose. 

In order to identify the P. n1llltocida, gram staining and biochemical tests were reported to be more 

reliable compared to the commercial identification kits (Collins et aI., 1981). P. multocida shows 

positive reactions in glucose, sucrose and mannitol fermentation tests but negative in lactose and 

maltose fermentation tests. It is also an oxidative, catalytic and indole producing bacteria. Thus, 

phenol red glucose, sucrose and mannitol fermentation tests, oxidase test, catalase test and indole 

test were usually chosen to be used as the identification tests to identify P. mliitocida. All 

biochemical tests results should be observed after 24 hours other than that the results will be invalid 

(Boerlin et al., 2000). However, the biochemical tests could not differentiate between 4 subspecies 

of P. mliitocida - gallicida. multocida. septica and tigris, which actually react rather differently in 

some biochemical tests, for example, the production of gas during the other extensive 

polysaccharide felmentation tests such as sorbitol and trihalose phenol red fermentation tests 

(Mannheim, 1984; Muhairwa, 2000). The basic identi fication tests were not precise up to the 

subspecies level. in order to identify the bacterium to the subspecies level, more polysaccharide 

fennentation have to be done because the subspec ies are sensitive to different types of 

polysaccharide. 
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1.7 The PFGE technique 

ecular techniques are increasingly used to characterise any organism due to its effectiveness 

compared to any morphological methods or biochemical methods. The technique used in this 

research was Pulsed -Field Gel Electrophoresis (PFGE). It was first introduced by Schmartz and 

Cantor who exploited the size dependent relaxation method to separate the DNA molecule 

(Bunneister et al.• 1992). PFGE has been commonly known as the 'gold standard' of molecular 

typing for identifying a microorganism's genotype such as Escherichia coli (Olive el al., 1999; 

Apun et al., 2005). PFGE method used the concept of the size dependent relaxation to enable to 

separate fragments of DNA molecule digested by restriction enzyme. DNA fragments sized within 

10-800 kilobases (kb) could be run with PFGE (Schawartz el al., 1984). According to Birren el a/. 

(1993). DNA changed its confonnation and reoriented before it could migrate towards each changes 

of the electric field. To produce straighter migration, many short zigzag steps should be taken. 

The usage of PFGE to study bactelium P. n1l1ltocida is uncommon though it is recognized as the 

'gold standard' technique by many scientists. Donnio el a/. (1994) were the first group of scientists 

who used PFGE in their study of P. n/ullocida isolated from man and swine and also the 

oropharyngeal carriage and antibody response in breeders towards P. l11ul/ocidll. Following that, 

Blackwood el al. (1 996) performed PFGE analysis on the same bacterium using sepsis samp'les. 

Townsend el al. (l 997a: 1997b) had perfOimed PFGE analysis with the hemolThagic septicemia 

isolates caused by bacterium P. I1llfllocida and repeated the analysis with rep-peR method to 

confinn the findings. The technique succeeded in genotyping the disease strains of the bacterium P. 

mill -ida isolated fro m mu ltiple sources. 
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16S rRNA sequencing analysis for identification purpose 

many clinical, research, and environmental laboratories employed l6S-based 

- "''''''f··fication ofbacteria, as a freely available quaiity-controlled database which is essential to 

E (:unatelly identify species or detect true sequence variations leading to the discovery of new species 

UI'-"UI'- et 01.,200 I). Since the traditional identification of bacteria on the basis of phenotypic 

characteristics were generally not as accurate as identification based on genotypic methods; 

therefore, comparison of the bacterial 16S rRNA gene sequence has emerged as a preferred genetic 

. lllICnmclue (Clarridge, 2004). The most accurate technique to identify an organism is through 

I'Seqlllenc:;mJ~. According to Sacchi et al. (2005), 16S rRNA genotyping is able to give the highest 

sensitivity, specificity and both positive and negative predictive values for defining outbreak

related versus sporadic isolates when compared with pulsed-field gel electrophoresis. A set of 

pA and pH (151 Base), derived from the 16S rRNA gene sequence, were used to obtain 

specific DNA fragment at 1,500 kb. 16S rRNA is a non-coding ribosomal RNA region of the 30s 

ribosomal subunit which is common but in every prokaryotic organism but different in its sequence 

(Glick et 01., 1998). Therefore, it is commonly used in identification purpose. 

In this study, 16S rRNA sequencing analysis was perfonned to identify the bacterium. In order to 

identify the isolated bacterium in specific, peR was performed by using primers pA and pH, in 

rder to obtain the speci fic chromosomal DNA sequence sized 1,500 kb. This technique had been 

. \llSed in many types of re earch on different types of bacterium and had been proven its ability to 

diversity ofgene sequences and enable the identification to be done (Davies, 2004). Hence, it 

sen to assist the identification of the bactelium in this research. 
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Material and methods 


Sample collection 


total of 35 nasal samples from 34 rabbits were collected from two local rabbit famls located at 

Jalan Kuap Kota Samarahan, the Yu Zhou Fann and at 2 V2 miles Kuching, the Tan Domestic 

.	 1srec::<Jer. Yu Zhau Fann provides rabbits for pet shops and restaurants whereas Tan Domestic 

Breeder breeds rabbits mainly for a few pet shops around Kuching. Twenty samples were collected 

at Yu Zhou Fann and 15 from Tan Domestic Breeder. 

.~ianlpJ4es were taken from the nasal cavity 0 fthe rabbits with small sterilized cotton buds and kept in 

900 III sterilized PBS (phosphate-buffer-saline) buffer, as transfer medium placed in the Bijoux 

bottles. The nasal swabs were inserted into the nose of rabbits at 1.5 cm depth in order to reach the 

nasal cavity ofthe rabbits. All the samples were transferred in an ice-box . 

•2 Bacterial isolation and identification 

The swabs were immediately spread on to the blood agar (Oxoid blood agar base + 7% expired 

~IHUJllall blood). The blood agar were prepared by suspended 40g/lJiter Oxiod blood agar base powd er 

sterile distil water and boil throughoutJy and then autoclave the mixture at 121 °C for IS minutes 

to sterilize the medium. After that, the medium is cool down to around 50 °C in the water bath and 

7% sterile human blood to the medium to produce blood agar. Mix well then pour on stelile 

dish and keep for use. The cultured blood agars were then incubated for 24 hours at 37"C. 

IAIIIIIt...ritllm confirmation tests were tirstly done by perfonning Gram stain. Only the gram negative 

hII/",tlH'tlMM with microscopic morphology cocci and coccobacilli were proceed with a few basic 
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. iocbernical identification tests, catalase test, oxidase test, glucose, sucrose and mannitol phenol red 

tIlnerltatlon tests and also indole test on each isolates (Holt et aI., 1994). These confirmation tests 

give positive results towards typical strain of P. multodda. Later, API 20 E (bioMerieux, 

. nm.celand API 20 NE (bioMerieux, France) kits were also used to assist the identification ofthe 

Bacterial growth 

bacteria isolates tentatively identified as P. mliltocida by using biochemical tests were cultured 

kept in blood slant agar. To provide optimized condition tor the bacteria, the bacteria were re

every 2 weeks to ensure the bacteria were in best condition in order to prevent the haematin 

F IUUllUSIU·)n. Each isolates were kept as working and a stock culture. 

Pulsed field gel electrophoresis (PFGE) 

PFGE method used in this study was modified fi·om the method used by Lianson et al. (200 I) 

Apun et al. (2005). Steps involved were as below: 

.I Preparation of aga rose plugs for PFGE analysis 

single colony of P. /lllIltocilla isolates were revived in 10 ml of Brain Healt Infusion (BHI) 

and incubated at 37°e for 8 hours on a shaker (lNNOV ATM 4000, New Brunswick Scientific). 

IYttlihl1',"<! were then centrifuged at 8,000 rpm for 5 minutes at 4°e and resuspended in 1.0 ml of cold 

Tris. pH7.5 + 1M NaCl) solution. After this, the cells voltexed to mix with the solution 
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at 8,OOOrpm for S minutes at 4°C to precipitate the cells. The pellet resuspended in 

0.5 ml ofwann SB solution. The cell suspension was added in a 0.6 ml of 1.8% low melting 

agarose (GIBCa BRL Untra Pure™ LMP agarose, Life Technology). The mixtures were 

nPetted into the disposable plug moulds (BioRad), and left to set in ice box for S minutes . Then, 

lysis was perfonned by incubating agarose plugs in 3 ml of lysis containing O.S III of I mg/ml 

uvn'7VIT'" for each sample, at 3 7°C overnight. The plugs were then to be transferred to a 3 ml 

""'ntll'\n ofES solution (O.SM NaEDTA, pH8.0 + 1% Sarcocyl) with 60 fl l ofO.4mg/ml solution of 

~l:emase K for each sample then incubated overnight in SO°C water bath. The plugs were initially 

in 3 ml of sterile TE (Tris-EDT A, pH8.0) buffer for 7 times in 37°C water bath with slow 

.~italtioln . Finally, the plugs were stored in sterile TE buffer and kept for use within 2 weeks. 

Restriction enzyme digestion 

agarose plugs were cut into I mm x I mrn size for the usage for restriction enzyme digestion . 

were washed twice with TE buffer on ice. The plugs were equilibrated on ice in 180 III of 

_ ICU<)O buffer, Buffer B (Ferrnentas) for 30 minutes, Following, 2111 of the restriction enzyme, 

(Fermentas) with fresh buffer were added for each sample and chilled on ice for IS minutes. 

samples were incubated at 37°C for 16 hours, To stop the enzyme reaction, 200 III of O.Sx TBE 

A, pH 8.0) buffer were added (also with a purpose to equilibrate the plugs with 

PFGE analy is 

lectrol)h()~res:is of DNA from P. /11l1ltocida isolates were carried out by using the CHEF-DR III 

ad Laboratories). Following digestion, the LMP agarose plugs were loaded in a 1.2% 

IS 




ble 1: Primers name and the sequence 

Primer name 

pA 

pH 

...-ose gel (First Base agarose, molecular biology grade) prepared in 0.5% TBE buffer and the 

Is with the plugs were sealed with 1.2% agarose. Standard electrophoretic conditions were 

O.SxTBE running buffer, at constant voltage of 6V/cm for 22 hours with the pulse time ramped 

fi'om I to 40 seconds, and the temperature maintained at 14°C (Lainson et al., 2002). The marker 

used was PFO lambda ladder (Biolabs, New England) which consisted of concatemers ranging of 

48.5-1,000 kb. Following electrophoresis. the DNA fragments were visualized by staining the gel 

with I mg/ml ethidium bromide for about 10 seconds, followed by de-staining in distilled water for 

30 minutes. The gels were photographed by using UV transilluminator (Ultra-Lum, California) for 

further data analysis work. 

3.4 16SrRNA sequencing analysis 

6SrR.NAsequencing analysis was perfonned on 3 selected isolates (K5A, KIOA and KI9B) based 

on their conventional biochemical results, which were similar to the typical P. l11ultocida. 

Thel6SrRNA gene sequence consists of 2 plimers - pA and pH (151 Base). The primers and PCR 

condition were chosen based on the research done by Davies (2004) on the similar targeted 

of the primers are shown in Table 1 and the PCR mixtures used are shown 

Sequences 

5' AGA GTT TGA TCC TGG CTC AG 3' 

5' AAG GTA GTG ATC CAG CCG GA 3' 
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'........... 1: The PeR mixture fur preparing one sample. 


PeR mixture component Original stock Working stock (0 = 1) 

Buffer B (Fermetas) lOX IX 2.5 III 


MgCl2 (Fermetas) 25mM 1.5mM 1.5 III 


dNTPs (Fennetas) 2mM 0.2mM 2.5 III 


Tag polymerase(Progema) 5U11l1 lU 0.2 III 


Primer pA (151 Base) 25pmol 10pmol 0.4 III 


Primer pH (1'\ Base) 25pmol 10pmo] 0.4 III 


sdH20 16.5 III 


DNA 1 III 


Total 25 III 


The PeR were performed with the following condition for thirty cycles in the Eppendorf peR 

machine. 
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3 PCR conditions used for this study 

Conditions Temperature (0C) Timing (seconds) No. of Cycle 

Denaturation 94°C 45 seconds 


Annealing 50 °C 45 seconds 
 30 cycles }
Extension 72 °C 45 seconds 

A final elongation 72 °C 10 minutes 

peRproducts ofthe expected size were then confinned by agarose gel electrophoresis. Quality 

the PCR products were judged based on the brightness of the diagnostic bands generated by the 

volume PCR products gel electrophoresis before sent for DNA sequencing. Only velY bright 

ICIUsgoostic bands ofsize 1,500bp were excited and purified with Wizard® Genomic DNA extraction 

(Promega) using the method as specified by the manufacturer. Samples were treated with 

1iIl'Yr:® Tenninator v3.1 Sequencing Kit and analyzed on ABI PRISM® 377 Genetic Analyzer by 

~~,aII_ciailaboratory, First Base Laboratories Sdn Bhd. Cycle sequencing conditions used was 

of96°C for 10 sec, 50°C for 5 sec and 60°C for 4 min at rapid thennal ramp of IOCisec. 

samples were purified by EthanollEDT AlSodium Acetate precipitation and the control DNA 

~i\IeIlCe used was pGEM® -3Zf(+) control template with M 13F (-29) control primer (Promega). 
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Bacterial isolation and identification 

of35 nasal samples were collected from local breed rabbits. The nasal samples were grown 

the blood agar and 55 isolates were isolated based on the colonies' colour, greyish, as described 

the previous scientists (Mannheim, 1984; MuhailWa, 2000). The bacterium colonies were either 

tDl\ICOJid or non-mucoid of 0.5-1.5mm in diameter. Both haemolytic and non-haemolytic strains were 

tnll'!nH'!rl. Following that, the basic conventional biochemical tests were performed to identity the 

"lab:. more precisely. The selected biochemical tests were glucose, sucrose and mannitol phenol 

Cennentation tests and also oxidase, catalase and indole tests (Holt et al., 1994; AI-Haddawi et 

1999). A typical strain ofbacterium P. mliitocida would be a gram negative bacterium, and react 

..... "" .., ... " towards all the selected biochemical tests. According to the conventional biochemical 

identification results, 16 isolates were tentatively identified as P. mliitocida. Though, out of the 

• 1ates, II isolates were oxidase negative. As the oxidase negative strains of P. multocida had 

recorded by Mannheim (1984), thus, those isolates could be accepted as P. l11ultocida strains. 

tentative P. multocida i olates are listed in Table 4. 

4: List ofselected i olates, based on the oxidase reaction. 

Strain type Isolates 

Oxidase positive K.5A,K8,KIOA,KIOB,KI9B 

Oxidase negative K58,K6A,K6B,K7 A,K7B,K9B,T4A,T4B,TR A,T9A,T9B 
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