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ABSTRAK

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan Veterinar
untuk memenuhi sebahagian daripada kursus VPD 4999 - Projek Tahun Akhir.

PENENTUAN KETERUKAN PNEUMONIA DAN TINDAK BALAS “HEAT
SHOCK PROTEIN-70” DALAM KAMBING YANG DIJANKITI PNEUMONIA

ANTARA YANG DIVAKSIN DAN TIDAK DIVAKSIN

Oleh

DHARSHINI MASLAMANY
2018

Penyelia: Prof. Madya Dr. Faez Firdaus Jesse Abdullah

Penyelia bersama: Prof. Dr. Abd Wahid Haron

Pasteurella pneumonia adalah penyakit berjangkit kedua yang paling penting dalam
ruminan kecil yang disebabkan oleh Pasteurella multocida atau Mannheimia haemolytica
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 patogen
dan meningkatkan rintangan haiwan kepada tekanan kimia. HSP-70 adalah pengadun
molekul yang boleh menjadi biomarker penting dalam diagnosis penyakit bakteria dalam
ruminan kecil. Kajian terdahulu mengenai pasteurella pneumonia tidak mengenal pasti

keterukan pnemonia dan tindak balas heat shock protein-70 dalam kambing pneumonia



yang divaksinas 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 ladang
ruminan 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. Walau bagaimanapun, analisis statistik 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 statistik 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



Xi

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 Pasteurella multocida or Mannheimia haemolytica serotype 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-70 in
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



xiii

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-70 analyses 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 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 e/ 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 (Radostits et al., 2007). The causative agent for this disease are
Pasteurella multocida or Mannheimia haemolytica 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-saad et al 1994; Brogden et al 1998).

Mannheimia haemolytica 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 (Kaoud et 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 (Radostits et al.,

2007).



The diagnosis of pneumonia is primarily made on clinical signs and history
(Donachie et 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 (Radostits et al., 2007). Serological diagnosis and nasal swab to isolate
M.haemolytica often 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 (Donachie et al 1995). Histological diagnosis using affected lung
lesion to demonstrate oat cells will give further confirmation on the agent present

(Donachie et al 1995).

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

goat farm in Sabah, Malaysia. (Bahaman ef al., 1991; Sabri et 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 (Valizadeh et 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 (Knaust et 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.



2.0 LITERATURE REVIEW

2.1 Pneumonic pasteurellosis

Pneumonic pasteurellosis is an important infectious diseases of small ruminant
industry with higher prevalence rate around the world including Malaysia. This disease
affecting goat, sheep and cattle and responsible for high mortality rate among livestock
(Gilmour e/ al., 1991; Links et al., 1992: Boudreaux, 2004). Pneumonic pasteurellosis
account for about one-third deaths among cattle around the world (Boudreaux, 2004).
Pneumonic pasteurellosis causes inflammation of pulmonary parenchyma which usually
occur in combination with inflammation of the bronchioles (Radostits et al., 2007). This
disease causes acute infection, severe fibrinous bronchopneumonia and septicaemic in

various animal (Mohammed and Abdelsalam, 2008).

This disease caused by a microorganism from genus Pasteurella, named after
Louis Pasteur who first discovered this organism (Trevisan, 1887).The two major species
frequently isolated are Pasteurella multocida and Mannheimia haemolytica or
Pasteurella haemolytica which produce septicemic or the pneumonic infection in various
animal species (Gilmour, 1993). Infection can be caused by P. multocida alone or mixed
infection involving both P. multocida and P. haemolytica in goats (Loganathan &
Chandrasekaran, 1992). Pasteurella multocida type B has been associated with
septicaemic disease known as haemorrhagic septicaemia whereas Pasteurella multocida

type A and D were associated with pneumonic pasteurellosis. Similarly, Pasteurella



haemolytica Al cause pneumonic pasteurellosis in cattle and Pasteurella haemolytica A2

cause pneumonic pasteurellosis in sheep and goats (Gilmour, 1993).

Pneumonic pasteurellosis affect sheep of all ages. Young animals less than 3
weeks old usually have hyperacute infection with generalized infection, while acute
infection with pleurisy and pericarditis shown in animals between 3 to 12 weeks old
(Gilmour, 1993). One of the predisposing factor that lead to this disease in small ruminant
is stressful conditions for instance transportation, overcrowding, malnutrition, weaning
and also following concurrent viral infection or other diseases, which could alter the
normal homeostasis of the host and become susceptible to these bacteria (Brogden et al.,
1989; Zamri-saad et al., 1994). In sheep and goats it is combination of compromised
pulmonary defense mechanism and environmental stress (multifactorial) that causes the
illness in contrast to calves mostly occurs in newly weaned animals that have been through

markets and mixed together. (Gilmour, 1993; Mohammed and Abdelsalam, 2008).

2.2 Mannheimia haemolytica

Mannheimia haemolytica, which was known as Pasteurella haemolytica
previously, is a gram-negative; facultative anaerobic coccobacillus bacteria. It is a
member of the family Pasteurellaceae, genus Mannheimia (Rice et al 2007). Mannheimia
haemolytica is the primary agent for the disease of pneumonic pasteurellosis in small
ruminant. However, Pasteurella multocida also been involved in many acute outbreaks.
The most frequently isolated serotypes of Pasteurella haemolytica from pneumonic

pasteurellosis cases are A2, A7, and A9 (Davies et al., 1982; Bahaman et al., 1991). This



species found in normal commensal of the upper respiratory tract in both sheep and goats

(Gilmour et al., 1974).

M. haemolytica has various virulence factor that capable of promoting adhesion,
colonization and proliferation of organism within the host. Fimbriae is one of the
virulence factor. It is a smaller appendages present in the surface of M. haemolytica
similar as in many Gram-negative bacteria. They are specific surface structures of the
bacterial cell wall which permit adhesion onto the epithelial layer of host (Morck et al,.
1987; Mohammed and Abdelsalam, 2008). Moreover, the cell wall of M. haemolytica
contains a lipopolysaccharide (LPS) endotoxin. It is one of the important virulence factor
that involved in pathogenesis of pneumonic pasteurellosis (Mohammed and Abdelsalam,
2008). Some experimental evidence indicated that LPS endotoxin is directly toxic to
endothelial cells and capable of altering leukocyte functions and causing lysis of blood
platelets (Breider et al., 1990). Apart from LPS, a protein known as cytotoxin associated
with lytic activity specifically in macrophage, lymphocyte, neutrophil and platelets which
accounts for its terminology leukotoxin (Clinkenbeard and Upton, 1991). M. haemolytica
also has capsules that composed of polysaccharide (Gilmour et al., 1985). It protect the
invading organism against cellular and humoral defense mechanisms of the host. The
capsular material of M. haemolytica also interact with the pulmonary surfactant and
thereby facilitating the adhesion of the organism to the respiratory tract epithelium of

susceptible animals (Brogden ef al., 1989).



2.3 Clinical features of pneumonia

The signs of acute pneumonia are dullness, anorexia, pyrexia of greater than
40.6°C, varying degree of hyperpnoea or dyspnea and sudden death. There also will be
rapid shallow respiration accompanied with profuse mucopurulent nasal and ocular
discharges (Donachie ef al., 1995). During outbreaks, the early signs noticed by farmer
are sudden deaths and death of sick animals. Within few days acute cases disappear, and
replaced by animals that show more obvious clinical signs of pneumonia (Gilmour, 1993).
Goats that survive from acute stage will be chronically infected with severe weight loss
and respiratory dyspnea and deaths may occur (Brogden, 1998). 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 (Radostits ez al., 2007). At the early
stage of pneumonia the breath sounds are increased over the antero-ventral aspects of the
lungs. Crackling sounds may develop suggestive of increased exudate in airway, but in
uncomplicated interstitial pneumonia, clear, harsh breath sounds are auscultated

(Radostits et al., 2007).

24 Pathology

In most case of pasteurellosis extensive ecchymotic hemorrhage in throat and over
the ribs can be observed. Upon opening trachea, bronchi, and lung surfaces petechiation
and frothy exudates coupled with straw-colored pericardial fluids present that confirms
the pneumonic pasteurellosis case. In hyperacute cases, lungs are swollen, heavy and

cyanotic with frothy hemorrhagic fluid on cut surface. Chronic cases develop



consolidation of lung especially at cranial and ventral parts of lungs. In acute cases lung
consolidation combined with hepatization of lung will present at necropsy (Jesse et al.,
2015). Histologically, Gram-negative coccibacilli fills in the alveoli and intense
hyperemia with hemorrhages of lung tissue can be seen. The diagnosis using affected
lung lesion to demonstrate ‘oat cells’ will give further confirmation on the agent present.
‘Oat cell’ is elongated cells filling the alveoli with basophilic spindle shaped nucleus

(Donachie et al 1995).

2.5 Vaccination

The optimum control of pasteurellosis is achieved only through vaccination.
During outbreak of pasteurellosis in goats, vaccination provide active immunity in the
period when the passive immunity from colostrum has waned (Donachie et a/ 1995).
Vaccines that have been developed for pasteurellosis are include alum precipitated and
oil adjuvant vaccines (Chandrasekaran et al., 1994). These killed vaccines are widely used
for disease prevention. It contained locally isolated P. haemolytica type A7 and
P.multocida types A and D (Chandrasekaran et al., 1991). Initially, the locally produced
formalin-killed oil adjuvant vaccine, combining Pasteurella haemolytica and Pasteurella
multocida of unknown serotypes was unsuccessful in controlling natural infection (Zamri-
Saad et al., 1989). However, this improved oil adjuvant vaccine incorporating known
serotype successfully protected animal from experimental infection (Chandrasekaran et
al., 1991; Zamri-Saad et al., 1993). In that study locally isolated P.haemolytica A7 and

P.multocida types A and D in oil adjuvant significantly reduced the lung lesions in five



vaccinated lambs compared to four non-vaccinated control lambs following experimental
infection of P.haemolytica A7 (Chandrasekaran ef al.,1991). One of the disadvantage of
oil adjuvant vaccines are local lesions at the site of injection (Jamaluddin 1993). Since,
the non-adjuvant vaccine do not produce strong immune response, a less-irritating
aluminium hydroxide adjuvant vaccines can be used as an alternative (Gilmour and
Gilmour 1989).

In fact, the recombinant vaccine for Mannheimiosis (RVM) also have been
developed and efficacy of vaccine was evaluated for period of two years in a Boer goat
farm in Sabah, Malaysia. Goats more than 6-months-old were given the vaccination and
booster dose at 6 month interval (for two years) as a result, It was reported to substantially
reduce the incidence of the pneumonic pasteurellosis in that Boer goat farm (Sabri ef al.,
2013). Mortality rate and respiratory signs were dramatically lowered with the intranasal
administration of RVM as it provide mucosal or humoral immunity in goats (Sabri ef al.,
2010). Subsequently, less handling of the goats may needed to possibly reduce stress
leading to better uptake of the vaccine and gives better protection against mannheimiosis
(Sabri et al., 2013). Although injectable Mannheimia vaccine provide varying protection
it is less practicable, time consuming, increases the labor cost and induce more stress to
animal, therefore intranasal vaccination could be a better choice (Lee et al., 2001; Sabri

et al., 2013).



10

2.6 Role of stress

Stress is one of the factor that increases susceptibility of animals to respiratory
diseases. It is difficult to access physiological, psychological and physical environment,
however, the stress level in animal can be measured through certain parameters. For
instance, body temperature, plasma cortisol, heart rate, glucose level, ketone, urea and
free fatty acids (Swanson, 1995). The most common environmental stressors that
predispose animal to this disease are heat stress, overcrowding, inclement weather, poor
ventilation with high humidity, transportation and handling (Knowles et al., 1995).
Moreover, castration and docking, weaning and change in feed, exhaustion and hunger

during transportation also increase stress level in animal (Cole, 1996).

Stress plays an important role in the natural incidence of pneumonic pasteurellosis
and increased isolation rates of P.haemolytica (Thomson et al., 1985; Zamri-Saad et al.,
1991). In healthy animals, the mucociliary ladder, the cellular and humoral defense
mechanism of respiratory tract serve in eliminating this organism (Gilmour, 1993). While
in stressed animal, there is breakdown of innate pulmonary immune barriers which
increases susceptibility of animal to Mannheimia haemolytica (Martin, 1996; Brogden et
al., 1998). The bacteria will travel along the trachea and enter the lung tissue, this lead to
severe inflammatory reaction dominated by fibrinous exudate in lung Mohammed and

Abdelsalam, 2008).
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2.7  Heat shock protein

Heat shock proteins are molecular chaperones that involve in and required for
cellular growth, function, and survival with proper folding, maturation, and breakdown of
proteins (Ritossa, 1962). Because heat stress strongly induces the synthesis of these
proteins, they are called HSP and also, chaperones (Valizadeh et al., 2017). 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). In this study we used Hsp70 as it is the
most sensitive protein among HSPs, and plays a role in various bacteria (Valizadeh et al.,

2017).

2.7.1 HSP-70

Heat shock proteins are induced by stress which produced during shock
transcription and translation process of cell (Jeffrey, 2000). The HSP-70 is one of the heat
shock protein that highly available molecular chaperones that participate in many
biological processes, such as protein folding and refolding or breakdown of aggregated
peptide products (Lackie et al, 2017). Synthesis of HSP-70 can elicit on exposure of
various stressor include toxin, oxidants, viral and bacterial infection, fasting and fear
(Zulkifli et al., 2000). The HSP-70 are induced as an early response to stressors to protect
cells, initiate recovery, and provide state of resistance for subsequent stress (Gerner and
Schneider, 1975; Kregel, 2002). In addition, HSP-70 involve in protein quality control

and helping the stressed animal to inhibit cellular apoptosis by enhancing the thermos-
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tolerance level in many cell type (Mishra et al., 2014). There are many studies on the role
of HSP 70 in disease resistance and general heat tolerance in poultry has been done (Liew

et al., 2003; Zulkifli et al., 2003). However, there is limited study conducted in goat.

The Heat Shock Protein 70 is considered to be the most sensitive protein among
HSPs, and plays a role in various bacteria (Valizadeh et 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. These proteins

cause pathogenic bacteria not to pass through the host body barriers (Knaust et al., 2007).

Moreover, fever is one of the response we could see in most of the infection in
animals to accelerate pathogen clearance and shortening disease duration (Jeffrey, 2000).
For instance, fever is one of the clinical sign observed in goat infected with pneumonic
pasteurellosis (Donachie et al., 1995). One of the way fever protect host cells during
infection is by inducing Hsp expression in host cells, thereby cells become resistant to
chemical stressors produced by the infective organism (Perdrizet, 1995). To simplify, two
possible mechanisms of fever that directly involve the heat shock in the regulation of
immune defenses is shown in Fig 1 (retrieved from Cell Stress & Chaperones, 2000).
Some studies by Feder and Hofmann (1999) and Ray (1999) suggested that induction of
heat shock in mammals occur when the temperature rises >4°C above normal level.
However, stress response can be activated by slight increase in temperature (Brown and
Rush 1996). Additionally, when mechanism of recombinant HspB (member of HSP 60

family) was studied, it able diagnose caprine Q fever and detect a recent infection from
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reactivation of infection in goats (Isabelle et al., 2009). While these statements clearly

show that Hsps act as cytoprotective during infections, and there are high possibility that

Proposed Interactions between Fever and Heat Shock Response

Generate HSPs

Activate HSF-1

B

Cytoprotection ost Cells

Macrophage

Activate

4 Innate
g Imymnunity
Generate and release HSPs

Activate HSF-1

*Prolong cell survival ™
Increase pathogen killing

Generate HSPs Modify cytokine expression

elevation of HSP70 can be observed in pneumonic goat in this study.

Figure 1: Proposed interaction between fever and heat shock response
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3.0 METHOD AND MATERIALS

3.1 Sample population

Four (4) goat farms consist of two (2) vaccinated and two (2) non-vaccinated
farms were selected in this study. 15 clinically normal and 9 pneumonic goats from
vaccinated farm; 15 clinically normal goats and 31 pneumonic goats from non-
vaccinated farms were enrolled for this study as shown in Table 1. The age of the goats

ranged from 1 to 3 years. The age was determined based on dentition.

Table 1: Summary of sample population

VACCINATED GOATS NON VACCINATED

GOATS
NORMAL 15 15
PNEUMONIC 15 31

3.2  Lung auscultation

Clinically normal goats accessed based on history, general appearance, no nasal
and ocular discharges and no abnormal findings on lung auscultation. On the other hand,
pneumonic goats were determined based on the history, general appearance, clinical signs
(nasal discharge, ocular discharge, rapid shallow respiration and etc.) and harsh and
crackles sound on lung auscultation. Severity of pneumonia in each goat were scored
using lung auscultation scoring. Refer to diagram 1: lung field on each side was divided
into four quadrants. On each quadrant, 5 points were auscultated. Score was given

according to the crackles or harsh sound heard at each points. So, one quadrant will give
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full score 5/5 and the total score for one side of the lung is 20/20. A complete auscultation

on both side of the lung will give score of 40/40.

HEAD TAIL

Diagram 1: illustration of lung field for lung auscultation scoring. Each @
indicating one point.
From the auscultation score findings, severity of pneumonia was categorized into three

levels namely mild, moderate and severe (Table 2).

Table 2: Lung auscultation scoring

LUNG AUSCULTATION SCORE STATUS
1-15 Mild
40
16 — 24
Moderate
40
25 —40
Severe

40
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3.3  Blood sampling

Blood was obtained from each goat via jugular venipuncture using 21 G needle
into labelled plain tube to obtain the serum for serological testing. The blood tubes were
immediately placed in an ice box for transportation to laboratory to be processed. This
study was conducted with the approval of the Institutional Animal Care and Use

Committee UPM/IACUC/AUP-U011/2018

34 Serum extraction

Blood collected in plain tubes were centrifuged at 5000 rpm for 3 minutes to
harvest serum. At least I mL serum from each tube was transferred to labelled 1.5 mL
micro-centrifuge tube. The micro-centrifuge tubes were then stored at -20°C for

serological evaluation.

3.5 Serological Testing

The serum samples to be subjected to analysis using Goat heat Shock Protein 70
(HSP-70) ELISA kit was kept in room temperature prior to use. Before running the
ELISA, the conjugate solution was prepared by diluting at 1:19. The wash solution
prepared by diluting 1 copy of 20X washing buffer plus 19 copies of the distilled water.

Wells were set as blank wells, standard wells and test sample wells respectively:

(1) Blank well: leave blank

(2) Standard well: 50 pl of standard was added
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(3) Test sample well: 40 pl of Special diluent and then 10 pl of sample added

(4) 50 pl of horseradish peroxide (HRP) added into each well, except blank well. Then,

sealed the plate and gently shaked, then incubated for 60 minutes at 37°C.

Discard Liquid excess, drying, fill each well with diluted washing liquid, mix and shake
for 30 seconds, discard the washing liquid and tap the plate into absorbent paper to dry.
This step repeated five times and then pat dry. 50 pl of chromogen solution A added to
each well, and then, 50 pl of chromogen solution B into each well. Shake and incubated
for 10 minutes at 37°C. For final measurement, stop solution was added and within 15

minutes, optical density (OD) was measured at 450 nm wavelength.

3.6 Statistical Analysis

Mann-Whitney U test using IBM® SPSS® Statistics V23.0 was used to compare
severity of vaccinated and non-vaccinated pneumonic goat. While, One-way ANOVA
was used to compare significant association of HSP-70 concentration between vaccinated

and non-vaccinated pneumonic goat.
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4.0 RESULTS

4.1 Severity of pneumonia in vaccinated and non-vaccinated pneumonic goats

Result of lung auscultation scoring revealed from 15 pneumonic goats from
vaccinated group, 12 goats (80%) had mild pneumonia, 1 goat (7%) was in moderate
pneumonia and 2 goats (13%) were categorized as severe pneumonia infection. In non-
vaccinated group from 31 pneumonic goats, 10 goats (32%) had mild pneumonia, 4 goats
(13%) had moderate pneumonia and 17 goats (55%) were categorized as severe
pneumonia. Findings are tabulated (Appendix A and Appendix B). Auscultation score,
0.025-0.325 showed mild infection, 0.35-0.65 as moderate and 0.675-1 for severe

pneumonia.

Based on the mean auscultation score, the vaccinated group showed mild
pneumonia where the mean score was 0.236 where else, the non-vaccinated group showed

moderate pneumonia with mean score of 0.43 (Figure 2).
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Figure 2: Mean of severity of pneumonia in pneumonic vaccinated and non-vaccinated

goats.
SEVERITY OF PNEUMONIA IN PNEUMONIC
VACCINATED AND NON-VACCINATED GOATS
0.6
0.43%0.06
0.5
0.4
= 0.236+0.06
g 03
=
0.2
0.1

VACCINATED NON-VACCINATED
GROUP

There were no significant difference in severity of pneumonia between vaccinated
and non-vaccinated pneumonic goats. Therefore the alternative hypothesis was not

accepted in this study.



20

4.2 Results of HSP-70 concentration in vaccinated and non-vaccinated

pneumonic goats

The results showed there was higher concentration of HSP-70 in non-vaccinated
pneumonic group, followed by vaccinated pneumonic goats and least concentration of
HSP-70 in control group (Figure 3). The mean concentration of HSP-70 in non-vaccinated
pneumonic group, vaccinated group and control group are 56.33, 41.5 and 31.24
respectively. Statistical analyses revealed there were no significant difference between the

groups tested.

Figure 3: Mean of concentration of HSP-70 in pneumonic vaccinated and non-vaccinated

goats

CONCENTRATION OF HSP-70 IN PNEUMONIC
VACCINATED AND NON-VACCINATED FARM

80

56.33+£12.6

70

60

50 41.50+5

40

MEAN

31.2443

30

20

10

VACCINATED NON-VACCINATED  cONTROL
PNEUMONIC PNEUMONIC
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5.0 DISCUSSION

Data from this study showed, in pneumonic group 80% goats had mild pneumonia,
7% had moderate pneumonia and 13% had severe pneumonia from vaccinated group. For
non-vaccinated group, 32% goats had mild pneumonia, 13% had moderate pneumonia
and 55% had severe pneumonia from lung auscultation scores as mentioned by Radostits
et al. (2007) states that lung auscultation is an important aid for diagnosis and helpful in
determining the stage of development and identification of nature of the lesion in the lung
field. The data of the mean auscultation score was computed, pneumonic goats from
vaccinated farm mostly had mild infection compared to non-vaccinated pneumonic goats
showed moderate infection. These findings were in agreement with Chandrasekaran ef al.
(1991) where there was significant reduction in lung lesions in five vaccinated lambs with
locally isolated P. haemolytica A7 and P. multocida types A and D oil adjuvant vaccine
compared to four non-vaccinated controls following experimental challenge with P.
haemolytica A7. This concludes that vaccinated goats are more protected against
pneumonic pasteurellosis whereas non-vaccinated farms have less protection especially
goats that exposed to stressful conditions (Zamri-saad et al., 1994). The alum precipitated
pneumonia vaccine in these farms contributed to the improved level of immunity in goats
to protect against pneumonia. It is recommended to practice vaccination in farms as the
price of vaccine is cheap and affordable and give good protection against pneumonia

disease.
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The mean concentration of HSP-70 in non-vaccinated pneumonic goat higher than
the vaccinated pneumonic goats and least concentration of HSP-70 in control group.
Statistically there was no significant difference (P >0.05) in HSP-70 concentration in
vaccinated and non-vaccinated pneumonic goats. Till date, there is no study has been
conducted nor data available to compare with this study findings on the presence of HSP-
70 in pneumonic goat. In spite of that, as HSP-70 is considered to be the most sensitive
protein and plays a role in various bacteria (Valizadeh ef al., 2017), where it is assumed
to be increased in pneumonic goat as per hypothesis of this study. Additionally in a study,
recombinant HspB (member of HSP 60 family) was used as a potential antigen to
diagnose caprine Q fever. HSP seems to be able to indicate a recent infection, as well as
a reactivation of infection in experimentally and naturally infected goats (Isabelle et al.,

2009).

In this study, lung auscultation is the only diagnostic method used to identify the
pneumonic goat and this method unable to detect carrier goats. The carrier animals are
detected based on nasal swabs in the case of active carriers and culture of lymph nodes
from slaughtered animals in the case of passive carriers (Gilmour, 1993). Nevertheless,
the findings could be inconsistent due to small sample size, sampling was done at only

one period of time and short duration of the study.



23

6.0 CONCLUSION AND RECOMMENNDATION

In conclusion, there is significant difference (P <0.05) in severity of pneumonia
between vaccinated and non-vaccinated pneumonic goats and low concentration of HSP-
70 in vaccinated pneumonic goats. The less severe clinical signs and low concentration
of HSP-70 in vaccinated goats showed that vaccination contributed to the reduction in
severity of pneumonia cases and goats had a better immunity and protections against

pneumonia infection.

However, it is recommended that the study conducted on larger scale involving
greater number of animals and continues study for a period of time will provide truer

picture on the efficacy of HSP-70 as biomarker for pneumonia in goats.
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Appendix A: Lung auscultation score and infection status in vaccinated goat farm

ANIMALID AUSCULTATION SEVERITY OF STATUS
SCORE (x/40) PNEUMONIA
N208 0 0 NORMAL
Al7 0 0 NORMAL
102 0 0 NORMAL
417 0 0 NORMAL
RO 0 0 NORMAL
NS201 0 0 NORMAL
322 0 0 NORMAL
320 0 0 NORMAL
V407 0 0 NORMAL
V007 0 0 NORMAL
R0O9 0 0 NORMAL
NS105 0 0 NORMAL
206 0 0 NORMAL
12562 0.3 MODERATE HARSH =~ PNEUMONIC
605 0.125 MILD HARSH PNEUMONIC
617 0.175 MILD HARSH PNEUMONIC
601 0 0 NORMAL
603 0.175 MILD HARSH PNEUMONIC
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ANIMAL ID AUSCULTATION SEVERITY OF STATUS
SCORE (x/40) PNEUMONIA

R19 0.15 MILD HARSH PNEUMONIC

316 0 0 NORMAL
R15 0.05 MILD HARSH PNEUMONIC
415 0.15 MILD HARSH PNEUMONIC
638 0.1 MILD HARSH PNEUMONIC
624 0.075 MILD HARSH PNEUMONIC
623 0.125 MILD HARSH PNEUMONIC
686 0.225 MILD HARSH PNEUMONIC
2D 0.225 MILD HARSH PNEUMONIC
NS9 0.125 MILD HARSH PNEUMONIC
A8178 0.7 SEVERE HARSH PNEUMONIC
14576 0.8 SEVERE HARSH PNEUMONIC
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Appendix B: Lung auscultation score and infection status in Non-vaccinated goat farm

ANIMALID AUSCULTATION SEVERITY OF STATUS
SCORE (x/40) PNEUMONIA
8034 0.075 MODERATE HARSH  PNEMONIC
2B 0.2 MILD HARSH PNEMONIC
3B 0.175 SEVERE HARSH PNEMONIC
4B 0.5 MODERATE HARSH  PNEMONIC
5B 0 0 NORMAL
4207 0.175 SEVERE HARSH PNEMONIC
7B 0.75 SEVERE HARSH PNEMONIC
4206 0.775 SEVERE HARSH PNEMONIC
9B 0.85 SEVERE HARSH PNEMONIC
10B 0.175 MILD HARSH PNEMONIC
18018 0.5 MODERATE HARSH  PNEMONIC
12B 0.225 MILD HARSH PNEMONIC
13B 0.8 SEVERE HARSH PNEMONIC
14B 0.8 SEVERE HARSH PNEMONIC
15B 0.15 MILD HARSH PNEMONIC
8017 0.125 MILD HARSH PNEMONIC
17B 0.75 SEVERE HARSH PNEMONIC
18B 0.125 MILD HARSH PNEMONIC
19B 0.15 MILD HARSH PNEMONIC
KOH4203 0.15 MILD HARSH PNEMONIC
21B 0.85 SEVERE HARSH PNEMONIC
22B 0.225 SEVERE HARSH PNEMONIC
23B 0.9 SEVERE HARSH PNEMONIC
24B 0 0 NORMAL
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Appendix B (cont.)

ANIMALID AUSCULTATION SEVERITY OF STATUS
SCORE (x/40) PNEUMONIA
25B 0 0 NORMAL
26B 0.75 SEVERE HARSH PNEMONIC
27B 0.75 SEVERE HARSH PNEMONIC
28B 0 0 NORMAL
29B 0 0 NORMAL
30B 0.075 SEVERE HARSH PNEMONIC
1C 0 0 NORMAL
0144 0 0 NORMAL
0778 0 0 NORMAL
9272 0.125 MILD HARSH PNEUMONIC
5C 0 0 NORMAL
6C 0.225 SEVERE HARSH PNEUMONIC
7C 0.75 SEVERE HARSH PNEUMONIC
8C 0.225 SEVERE HARSH PNEUMONIC
9C 0.9 MILD HARSH PNEUMONIC
10C 0.05 MODERATE HARSH = PNEUMONIC
11C 0 0 NORMAL
12C 0 0 NORMAL
13C 0 0 NORMAL
14C 0 0 NORMAL
15C 0 0 NORMAL
16C 0 0 NORMAL





