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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment 

of the requirement for the Degree of Master of Science 

 

 

DEVELOPMENT OF IN-HOUSE ROSE BENGAL PLATE TEST FOR 

DIAGNOSIS OF BRUCELLOSIS IN CATTLE AND GOATS 

 

By 

 

MOHAMMED SANI YAHAYA 

 

May 2016 

 

 

Chairman : Associate Professor Siti Khairani Bejo, PhD 

Faculty      : Veterinary Medicine 

 

 

Brucellosis is endemic in South East Asia. Cattle and goats are considered as main 

livestock in Malaysia due to increase local demand for their milk and meat. This 

study was designed to develop an in-house Rose Bengal plate test (LRBPT), using 

local B. melitensis isolate and to determine the analytical and diagnostic performance 

characteristics of the LRBPT, using serum samples from goats and cattle 

respectively. The performance of LRBPT was compared to commercial RBPT 

produced by commercial producers. Comparison was performed using compliment 

fixation test (CFT) as the gold standard.  The isolates were reconfirmed using colony 

morphology, biochemical test and PCR amplification of 16S RNA. All isolates were 

identified as B. melitensis and revealed a similar pattern to the reference strain 16M. 

Therefore one isolate was chosen as antigen for development of LRBPT. 

 

 

The sensitivity and specificity was calculated using CFT as the gold standard. Out of 

1063 goat sera analysed 364(34.24%), 335(31.51%), and 373(35.08%) were positive 

by LRBPT, commercial RBPT-B. melitensis (cRBPT-B.melitensis), and CFT 

respectively. The sensitivity calculated for the LRBPT compared with CFT was 

90.1% while cRBPT-B. melitensis was 85.0%. However, the specificity of the 

LRBPT was lower (95.9%), than the cRBPT-B. melitensis (97.4%). Similarly, the 

positive predictive value (PPV) and negative predictive value (NPV) of the LRBPT 

are 92.3%, and 94.7%, respectively, compared to that of cRBPT-B.melitensis which 

is 94.6%, and 92.3% respectively.  Furthermore, it was observed that the LRBPT has 

a better value of NPV (94.7%) than that of the cRBPT- B. melitensis NPV (92.3%). 

However the cRBPT- B. melitensis has a higher value of PPV (94.6%), than LRBPT 

(92.7%).  

 

  

The performance of the LRBPT was also investigated using serum samples collected 

from cattle. The sensitivity and specificity was calculated using cRBPT-B. abortus 

as the reference or gold standard. The study found that out of 1000 cattle sera 

analysed 304(30.4%), 282(28.2%), and 208(20.8%) were positive by LRBPT, 

cRBPT- B. melitensis and cRBPT-B.abortus respectively. Nevertheless the LRBPT 
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(88.9%) is still more sensitive compared to cRBPT-B. melitensis (84.1%). While the 

cRBPT-B. melitensis has higher specificity (86.5%), than LRBPT (85.0%). 

Furthermore, it was also observed that the PPV of the LRBPT is lower (60.9%) 

when compared to that of cRBPT-B. melitensis (62.1%). Similarly the NPV of the 

LRBPT is also higher (96.7%) than that of cRBPT-B. melitensis (95.4%). 

 

 

High sensitivity and low cost LRBPT compared to cRBPT-B. melitensis test kit was 

successfully developed. It was here by recommended that this diagnostic test was 

suggested to replace the available cRBPT-B. melitensis which is relatively more 

expensive and less sensitive in detection of brucellosis in cattle and goats. It could 

also be used for epidemiological surveillance of goat and cattle brucellosis in 

Malaysia. 
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Brucellosis adalah penyakit endemik di Timur Selatan Asia. Lembu dan kambing 

dianggap sebagai ternakan utama di Malaysia oleh kerana permintaan tempatan yang 

tinggi untuk susu dan daging. Kajian ini bertujuan untuk membangunkan LRBPT, 

menggunakan isolat tempatan B. melitensis serta untuk menentukan prestasi analisis 

dan diagnostik LRBPT, menggunakan sampel serum daripada kambing dan lembu.  

Prestasi LRBPT dibandingkan dengan RBPT komersial  yang dihasilkan oleh 

pengeluar komersial. Perbandingan dilakukan dengan menggunakan CFT sebagai 

‘gold standard’. Isolat telah dikenalpasti semula menggunakan morfologi koloni, 

ujian biokimia dan tindak balas rantai polimerase (PCR) yang mengamplifikasi RNA 

16S. Semua isolat telah dikenal pasti sebagai B. melitensis dan menunjukkan corak 

yang sama dengan B. melitensis 16M rujukan. Oleh itu, satu isolat telah dipilih 

sebagai antigen untuk pembangunan LRBPT. 

 

 

Sensitiviti dan spesifisiti telah dikira dengan menggunakan CFT sebagai ‘gold 

standrad’. Daripada 1063 sera kambing yang telah dianalisis; 364 (34.24%), 335 

(31.51%), dan 373 (35,08%) masing-masing adalah positif oleh LRBPT, komersial 

RBPT-B. melitensis (cRBPT-B. melitensis) dan CFT. Sensitiviti dikira untuk LRBPT 

berbanding dengan CFT adalah 90.1% manakala cRBPT-B. melitensis adalah 85.0%. 

Walau bagaimanapun, spesifisiti LRBPT adalah lebih rendah (95.9%), daripada 

cRBPT-B. melitensis (97.4%). Begitu juga, nilai ramalan positif (PPV) dan nilai 

ramalan negatif (NPV) daripada LRBPT masing-masing adalah 92.3%, dan 94.7% 

berbanding dengan cRBPT-B. melitensis yang menunjukkan 94.6% (PPV) dan 

92.3% (NPV). Tambahan pula, didapati LRBPT mempunyai nilai NPV yang lebih 

baik (94.7%) berbanding dengan NPV untuk cRBPT-B. melitensis (92.3%). Namun 

cRBPT-B. melitensis mempunyai nilai yang lebih tinggi PPV (94.6%), daripada 

LRBPT (92.7%).  

 

 

Prestasi LRBPT juga diuji dengan menggunakan sampel serum yang dikumpul 

daripada lembu. Sensitiviti dan spesifisiti dikira menggunakan cRBPT- B. abortus 

sebagai rujukan atau ‘gold standard’. Kajian mendapati bahawa daripada 1000 sera 
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lembu dianalisis 304 (30.4%), 282 (28.2%), dan 208 (20.8%) adalah masing-masing 

positif oleh LRBPT, cRBPT- B. melitensis dan cRBPT- B. abortus. Walaupun 

demikian, LRBPT (88.9%) masih lebih sensitif berbanding cRBPT- B. melitensis 

(84.1%). Manakala, cRBPT- B. melitensis mempunyai spesifisiti yang lebih tinggi 

(86.5%) berbanding LRBPT (85.0%). Tambahan pula, ia juga diperhatikan bahawa 

PPV untuk LRBPT adalah lebih rendah (60.9%) berbanding dengan yang cRBPT- B. 

melitensis (62.1%). Namun NPV untuk LRBPT lebih tinggi (96.7%) berbanding 

dengan cRBPT- B. melitensis (95.4%).  

 

 

Ujian diagnostik LRBPT mempunyai sensitiviti yang tinggi dan kos yang rendah 

berbanding cRBPT- B. melitensis telah berjaya dibangunkan dalam kajian kini.  

Adalah disyorkan agar ujian diagnostik ini digunakan untuk menggantikan ujian 

cRBPT-B.melitensis yang sedia dimana harganya lebih mahal dan kurang sensitif 

dalam mengesan brucellosis dalam lembu dan kambing. Ia juga boleh digunakan 

untuk pengawasan epidemiologi brucellosis pada kambing dan lembu di Malaysia. 
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CHAPTER 1 

 

 

INTRODUCTION 

 

1.1  Introduction 

 

Brucellosis is an economically important disease in production animals worldwide 

caused by Brucella species (Godfroid et al., 2011). Brucellae are Gram-negative, 

facultative intracellular bacteria that infect many species of animals and man. Ten 

species are recognized within the genus Brucella specie. However, there are 6 

“classical” species of the genus Brucella based mainly on differences in 

pathogenicity and host preference which include B. abortus, B. melitensis, B. suis B. 

neotomae, B. ovis and B. canis. The main pathogenic species of Brucella, worldwide 

are B. abortus and B. melitensis which cause abortion and infertility in their natural 

hosts (Banai and Corbel, 2010; Godfroid et al., 2010). Bovine brucellosis is usually 

caused by B. abortus and less frequently by B. melitensis (OIE, 2009a). On the other 

hand, caprine brucellosis is mainly caused by B. melitensis and sporadic cases have 

been observed in goats due to B. abortus (OIE, 2009b). The presence of brucellosis 

in Malaysia was first confirmed with the isolation of B. abortus from large ruminants 

in 1950. Small ruminants’ brucellosis was first reported in sheep between 1987 and 

1991 using serological method (Bahaman et al., 2007). The cases of brucellosis in 

goats have increased during the period 2000-2009 affecting all states  in Malaysia, 

especially in 2004 where a significant surge in the sero-prevalence was 0.91% 

observed and the trend had continued into recent years (Bamaiyi et al., 2015).  

Similarly, bovine brucellosis has been reported to be widespread among herds in 

Peninsular Malaysia with prevalence 21.8% (Anka et al., 2013).  The disease status 

of brucellosis due to B. melitensis in Malaysia has been shifted from confirmed 

infection but no clinical disease to disease presence, which means that the disease 

status started unaccustomed condition (OIE, 2014). The new status of brucellosis in 

Malaysia imposes an increase in demand for more surveillance programs to detect 

the infected animals within the herds and flocks. 

 

 

The spread of the disease later instigated in nationwide brucellosis eradication 

program, which involved the testing and slaughter of seropositive animals and 

consequently resulted in a marked decline in the number of seropositive cattle 

(Bahaman et al., 2007). 

 

 

This policy has a significant impact on the operational activities of the farms which 

consequently affect their economy.  

 

 

The Laboratory diagnosis of brucellosis can be classified mainly into two categories, 

the direct methods that determine the presence of the bacteria such as bacterial 

isolation, and the indirect methods, mainly serological tests, which detect the 

immune response against the bacterial antigens such as Rose Bengal plate test 

(RBPT), Enzyme linked immunosorbent assay (ELISA) and complement fixation 

test (CFT) (Nielsen, 2002; Al Dahouk et al., 2003; Poester et al., 2010). Isolation 
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and identification of Brucella offers definitive diagnosis and is considered the gold 

standard method for diagnosis of brucellosis (Al Dahouk et al., 2003; Bamaiyi et al., 

2014). However, this method is time consuming and needs skilled personnel in 

addition biohazard effect (Godfroid et al., 2011; Poester et al., 2010). Therefore, 

serological tests are normally performed which can offer fast and cost effective 

method for diagnosis in addition to less demand are needed with low individual risks 

comparing to bacterial isolation especially during the control programs of brucellosis 

(Nielsen and Yu, 2010; Poester et al., 2010). The RBPT is considered as one of the 

most suitable screening tests that have been used for control of brucellosis (Garin-

Bastuji et al., 2006; OIE, 2009b, 2009a; Nielsen and Yu, 2010). However, positive 

reactions should be retested by ELISA or CFT to confirm the results (Nielsen, 2002; 

OIE, 2009a).  

 

 

The Low sensitivity of commercial RBPT produced by VLA, UK has been reported 

by Shahaza et al. (2009). In this study in-house RBPT antigen that could be 

produced easily with low cost and simple methodology will be developed using local 

isolate of B. melitensis. The performance of the kit was compared with that of 

commercially available one using the CFT as the gold standard. Therefore, the 

objectives of the study are to: 

 

1. Develop an in-house RBPT for detection of cattle and goats brucellosis.  

2.  Determine the analytical and diagnostic performance characteristics of the newly 

developed in-house RBPT among goats serum. 

3.  Determine the analytical and diagnostic performance characteristics of the newly 

developed in-house RBPT among cattle serum. 

  

 

1.2 Research problem 

 

Despite the importance of the disease both economically and for human health. Low 

sensitivity of commercial RBPT antigen for B. melitensis reported in previous 

studies in addition to high cost and time consuming orders of the commercial kits 

and reagents could impose obstacles in the way of control programs of bovine and 

caprine brucellosis. 

 

 

1.3 Research hypothesis 
 

The in-house RBPT has higher sensitivity and specificity than the commercial RBPT 

for diagnosis of cattle and goats brucellosis.  

 

 

1.4 Significance of the study 

 

Development of a simple and universal assay for detection of antibody to Brucella 

sp. in cattle and goats sera allows for better control of this disease and there by lead 

to quicker eradication. 
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APPENDICES 

 

 

Appendix A 

 

Media used for bacterial identification 

 

1. Brucella  agar  (BBL
TM

) 

 

Brucella   agar powder    43 g 

Distilled water                              1 L 

The agar was autoclaved at 121
o
C for 15 minutes. 

 

 

2. Brucella  broth (BBL
TM

) 

 

Brucella broth   powder                28 g 

Distilled water                                1 L 

The agar was autoclaved at 121
o
C for 15 minutes. 

 

 

3. Basic  fuchsin  agar 

 

Basic fuchsin   powder             0.02 g 

Distilled water                                1 ml 

 

 The mixture was boiled for 20 minutes to dissolve the dye. 

 The prepared  dye  mixture  (100 µl) were  added  into  100 ml  of  sterile  

Brucella  agar. 

 The agar was poured into sterile petri plate under sterile precautions at 20 

ml per plate. 

 

 

4. Thionin  agar 

 

Thionin   powder                      0.02 g 

Distilled water =         1 ml 

 

 The mixture was boiled for 20 minutes to dissolve the dye. 

 The  prepared  dye  mixture  (100 µl ) were added  into 100 ml  of sterile  

Brucella agar . 

 The  agar was  poured  into  sterile  petri  plate under  sterile  precautions  

at  20 ml per plate. 
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Appendix B 

 

Differential Staining 

 

1. Gram  stain: 

 

 A clean microscope glass slide was prepared. 

 A loop of Brucella broth containing Brucella melitensis was transferred and 

smeared onto (a). 

 The smear was heat to fix. 

 The glass slide was flooded with crystal- violet solution for one minute. 

 The stain was washed with iodine solution. 

 The iodine was  left on the glass  slide for  two minutes 

 Excess iodine was drained off and decolonization with acetone for one to 

three seconds was performed. 

 The glass slide was rinsed using tap water. 

 The glass slide was flooded with safranin solution for one minute. 

 The glass slide was rinsed using tap water. 

 The glass slide was dried and examined under light microscope. Brucella 

species were red, small coccobacilli bacteria. 

 

 

2. Modified acid fast  stain: 

 

 A clean microscope glass slide was prepared. 

 A loop of Brucella broth containing Brucella   melitensis was transferred and 

smeared onto (a). 

 Smear was heat to fix. 

 The glass slide was flooded with diluted, carbol Fuschin for five minutes. 

 The stain was washed away using tap water. 

 The glass slide was flooded with 0.5 % acetic acid for one minute. 

 The stain was also washed away using tap water. 

 The glass slide was flooded with methylene blue for one minute. 

 The stain was washed using tap water. 

 The glass slide was dried and examined under light microscope. Brucella 

species were red, small coccobacilli bacteria. 
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Appendix C 

 

Reagents for in-house RBPT 

 

1. Rose Bengal 1% 
 

Rose Bengal powder                    1g 

Distilled water                          100 ml 

 

The solution was kept in dark bottle at room temperature. 

 

 

2. Phenol  saline 

 

Sodium chloride                          9 g 

Phenol                                         4 g 

Distilled water                       1000 ml 

 

 

3. RBPT diluent 
 

Sodium hydroxide                 21.1 g 

Phenol saline                          353 ml  

Lactic acid                                95 ml 

Phenol saline       Adjust to 1056 ml 

 

 The sodium hydroxide was dissolved in 353 ml of phenol saline. 

 Lactic acid was then added to the solution and the final volume was 

adjusted to 1056 ml by adding phenol saline. 

 The solution was autoclaved at 121
o
C for 15 minutes. 
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