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Pasteurella pneumonia adalah penyakit berjangkit kedua yang paling penting dalam ruminant
kecil yang disebabkan oleh Pasteurellamultocida atau Mannheimiahaemolytica jenis A2, A7
dan A9. Heat shock protein (HSP) seperti HSP-70 adalah protein utama yang ditimbulkan
oleh tekanan yang memainkan peranan penting dalam pemusnahan pathogen dan
meningkatkan rintangan haiwan kepada tekanan kimia. HSP-70 adalah pengadun molekul
yang boleh menjadi biomarker penting dalam diagnosis penyakit bakteria dalam ruminant
kecil. Kajian terdahulu mengenai pasteurella pneumonia tidak mengenalpasti keterukan

pneumonia dan tindakbalas heat shock protein-70 dalam kambing pneumonia yang divaksin



dan tidak divaksin. Oleh itu, kajian ini telah dirancang di mana sebanyak 76 ekor kambing
(30 telah divaksin dan 46 tidak divaksin) dipilih daripada empat lading ruminant kecil.
Haiwan-haiwan itu dikelompokkan kepada tiga kumpulan iaitu kumpulan sihat yang divaksin
dan tidak divaksin, kumpulan pneumonia yang divaksin dan kumpulan pneumonia yang tidak
divaksin berdasarkan pemeriksaan klinikal. Keterukan pneumonia ditentukan berdasarkan
pemarkahan auskultasi paru-paru dan keterukan dikategorikan sebagai ringan, sederhana dan
parah. Sampel darah telah dikumpulkan daripada kambing-kambing ini dan sampel-sampel
itu dianalisis untuk HSP-70 kambing menggunakan teknik ELISA. Keputusan menunjukkan
bahawa kepekatan HSP-70 lebih tinggi dalam kambing pneumonia yang tidak divaksin
berbanding dengan kambing pneumonia yang telah divaksin. Kepekatan HSP-70 meningkat
sebanyak 25% dalam kambing pneumonia yang divaksin dan 45% dalam kambing
pneumonia tidak divaksin berbanding kambing yang sihat. Walaubagaimanapun, analisis
statistic menunjukkan bahawa tiada perbezaan yang signifikan (P> 0.05) dalam kepekatan
HSP-70 antara kambing pneumonia yang divaksin dan tidak divaksin. Keterukan tanda-tanda
klinikal menunjukkan bahawa kambing yang tidak divaksin mempunyai tanda klinikal 50%
lebih parah dibandingkan dengan kambing pneumonia yang divaksin. Secara statistic terdapat
perbezaan yang signifikan (P <0.05) dalam keterukan tanda-tanda radang paru-paru antara
kambing pneumonia yang divaksin dan tidak divaksin. Kesimpulannya, kajian ini
menunjukkan bahawa kepekatan HSP-70 meningkat pada kambing pneumonia yang tidak
divaksina berbanding dengan kambing pneumonia yang telah divaksin. Secara umum, tanda
klinikal yang kurang teruk dan kepekatan rendah HSP-70 dalam kambing yang divaksin
menunjukkan bahawa kambing yang divaksin mempunyai imuniti dan perlindungan yang

lebih baik terhadap jangkitan pneumonia.



Kata kunci: Pneumonia, Kambing, keterukan, tanda-tanda klinikal, Heat Shock Protein,

HSP70, vaksin
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Pneumonic pasteurellosis is the second most important infectious disease in
small ruminant caused by Pasteurellamultocida or Mannheimiahaemolyticaserotype A2,
A7 and A9. Heat shock protein (HSP) such as HSP-70 is a major stressed-induced
proteins that play a key role in destruction of pathogen and increase host resistance to
chemical stresses. HSP-70 is a molecular chaperone that can be a vital biomarker in the
diagnosis of bacterial diseases in small ruminant. Previous studies of pneumonic
pasteurellosis have not dealt with the severity of pneumonia and responses of heat shock
protein-70in vaccinated and non-vaccinated pneumonic and non-pneumonic goat.
Therefore, this study was designed where total of 76 goats (30 vaccinated and 46 non-
vaccinated) were selected from four small ruminant farms. The animals were grouped
into three groups namely normal vaccinated and non-vaccinated, vaccinated pneumonic
group and non-vaccinated pneumonic group based on the clinical examination. Severity
of pneumonia was determined based on the lung auscultation scoring and the severity
was categorized as mild, moderate and severe. Blood samples were collected from these
goats and the samples were subjected for goat HSP-70analyses using ELISA technique.
The findings showed that HSP-70 concentration is higher in non-vaccinated pneumonic
goats than in vaccinated pneumonic goats. The HSP-70 concentration increased by 25%
in vaccinated pneumonic goat and 45% in non-vaccinated pneumonic goats compared to
the normal goats. However, the statistical analysis revealed that there is no significant
difference (P >0.05) in the concentration of HSP-70 between vaccinated and non-
vaccinated pneumonic goats. The severity of clinical signs revealed that non-vaccinated

goats showed 50 % more severe pneumonia clinical signs compared to vaccinated



XV

pneumonic goats. Statistically there was significant difference (P <0.05) in the severity
of clinical signs of pneumonia between vaccinated and non-vaccinated pneumonic
goats. In conclusion, the present study highlights that HSP-70 concentration were
elevated slightly in non-vaccinated pneumonic goats compared to the vaccinated
pneumonic goats. In general, less severe clinical signs and low concentration of HSP-70
in vaccinated goats showed that vaccinated goats had a better immunity and protections

against pneumonia infection.

Key word: Pneumonia, Goats, severity, clinical signs, Heat Shock Protein, HSP70,

vaccine.



1.0 INTRODUCTION

Pneumonic pasteurellosis is an important infectious diseases of small ruminant
industry with higher prevalence rate around the world including Malaysia (Gilmour el
al., 1991). This disease produce an acute infection, severe fibrinous bronchopneumonia
and septicaemic in sheep, goat and cattle (Mohammed and Abdelsalam, 2008).
Pneumonic pasteurellosis characterized by inflammation of pulmonary parenchyma with
bronchitis and often pleuritic (Radostitset al., 2007). The causative agent for this disease
are Pasteurellamultocida or Mannheimiahaemolytica serotype A2, A7 and A9. Host
become susceptible to these bacteria due to stressful conditions for instance
transportation, overcrowding, malnutrition, weaning and also following concurrent viral

infection or other diseases (Zamri-saadet al 1994; Brogdenet al 1998).

Mannheimiahaemolytica is an endemic disease with mortality rate of 39% in
small ruminant industry (Jesse et al 2015). This is an opportunistic bacterium which are
non-motile gram-negative small rods that found in nasopharyngeal and oral regions of
clinically healthy goats and are often isolated from asymptomatic carriers (Kaoudet al
2010). This disease clinically manifested by an increased in the respiratory rate, changes
in the depth and character of respirations, coughing, abnormal breath sounds on
auscultation and, in most bacterial pneumonias, evidence of toxemia (Radostitset al.,

2007).



The diagnosis of pneumonia is primarily made on clinical signs and history
(Donachieet al 1995). Moreover, lung auscultation is an important aid for diagnosis. It is
helpful in determining the stage of development and identification of nature of the lesion
in the lung field (Radostitset al., 2007). Serological diagnosis and nasal swab to isolate
M.haemolyticaoften unsuccessful. Confirmatory diagnosis is made at necropsy with the
presence of acute inflammatory changes of thorax and the lung lesion showing hepatized
and/or necrotic lung (Donachieet al 1995). Histological diagnosis using affected lung
lesion to demonstrate oat cells will give further confirmation on the agent present

(Donachieet al 1995).

Perhaps, the optimum control of pneumonic pasteurellosis can be achieved only
through vaccination (Donachieet al 1995). Vaccine against pasteurellosis of goats and
sheep are available commercially, including alum precipitate and oil adjuvant vaccine
(Mosier,1993; Chandrasekaranet al., 1994). It contained locally isolated P.
haemolyticatype A7 and P.multocida types A and D (Chandrasekaranet al., 1991). In
addition, the recombinant vaccine for Mannheimiosis produced against M.
haemolyticaserotypes A2, A7 and A9 was also successfully reduced incidence of
pneumonic pasteurellosis in a Boer goat farm in Sabah, Malaysia. (Bahaman et al.,

1991; Sabriet al., in 2013).

Heat shock proteins (Hsps) are molecular chaperones that involve in and
required for cellular growth, function, and survival with proper folding, maturation, and

breakdown of proteins (Ritossa, 1962). Heat shock proteins are classified according to



their molecular weight and functions. Protein with molecular weight of approximately
27, 70, and 90 kiloDalton (kDa) are referred as Hsp27, Hsp70 and Hsp90 respectively
(Lindquist, 1986). The Heat Shock Protein 70 (Hsp70) is used in this study as it is
considered to be the most sensitive protein among HSPs, and plays a role in various
bacteria (Valizadehet al., 2017). Briefly, a superficial interactions of the HSP to
pathogen will lead to destruction of the pathogen because it activates the immune
system of the host cell to counteract the pathogen (Knaustet al., 2007). HSP also
induced during fever to increase the host resistance to the chemical stresses (Perdrizet,

1995).

To our knowledge, there is no study has been done to observe the response of
Heat Shock Protein-70 in vaccinated and non-vaccinated pneumonic goats. Therefore,
was designed to determine HSP-70 in group of goats with pneumonic signs from

vaccinated and non-vaccinated groups.
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