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ABSTRACT 

The emergence of fish bacterial pathogens lead to large economic losses in aquaculture. Currently, 

the confirmation of causative agent is urgently needed. In addition, current methods for evaluation of 

pathogenic bacteria are laborious and time consuming. Hence, this study was conducted to establish the 

simple, fast and reliable method for the evaluation of pathogenic potential of bacteria. This method was 

developed by utilizing brine shrimp as model organism. The result showed that the method can distinguish 

pathogenic and non-pathogenic bacteria, and confirmed by statistical analysis. Finally, this method was 

proven to assess the pathogenic potential of the bacteria in simple, fast and reliable manners. Thus, the rapid 

assessment of pathogenic bacteria can facilitate the formulation of right prevention and treatment strategies 

in aquaculture in future. 
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INTRODUCTION 

Emerging bacterial diseases in fish cause substantial losses among population of fish resulting in 

huge economic losses in commercial aquaculture. In recent years, the number of fish bacterial pathogens is 

continued to increase [1]. One of the cause of this problem is the delay of confirmatory of the causative agent 

[2]. Besides the identification method, the pathogenicity evaluation is also needed for determination of 

causative agent. In addition, potential pathogenic bacterium can be pathogenic and non-pathogenic to the fish 

[3]. Therefore, the confirmatory of causative agent is important for development of prevention and treatment 

strategies of the target bacterial pathogen. 

Nowadays, there is a need to have simple and rapid tests to determine pathogenicity of bacterial 

isolated from disease fish. Previously, most of the pathogenicity evaluation are conducted onto fish [4, 5]. This 

assay is laborious, time-consuming and required the special permission in some country (i.e. animal ethic 

guideline). Recently, brine shrimp was used as test organism to evaluate the pathogenic potential of bacteria 

[6, 7, 8]. However, the current methods are also time consuming and laborious. Therefore, this study is 

conducted to establish simple, fast and reliable method for the evaluation of pathogenic potential of bacteria. 

MATERIALS AND METHODS 

Vibrio harveyi VHJR7 (VHJR7) was used in this study. It was previously isolated from Asian seabass 

[9] and highly pathogenic to fish and shrimp [4]. VHJR7 was maintained in thiosulfate citrate bile sucrose 

(TCBS) agar. It was cultured in tryptic soy broth supplemented with 2% NaCl to prepare the bacterial 

inoculum. Dosage 107 CFU was used for the evaluation of bacterial pathogenicity [10]. For bacterial controls, 

attenuated V. harveyi VHJR7 (attVHJR7) and formalin killed V. harveyi VHJR7 (inVHJR7) were used. The 

attVHJR7 and inVHJR7 were prepared following method described by Hu et al. [11] and Thuy et al. [12], 

respectively. The authentication of attVHJR7 is confirmed by method described by Ransangan and Lal [13] 

and its identity was found as Vibrio harveyi. In order to determine the bacterial density would produce final 

CFU/ml of approximately 107, procedure described by Lai et al. [14] was followed with small modification. 

The overnight culture bacteria was washed twice before re-suspended in sterile natural seawater. The optical 

density (OD) was observed and adjust to 1.0. It was found that both VHJR7 and attVHJR7 produce desirable 

final value of ~107 CFU/ml on OD at 600 nm of 1.0. Both VHJR7 and attVHJR7 suspension can be directly used 

to determine its pathogenicity to brine shrimp. 

Pathogenicity assessment to brine was conducted according to Svensson et al. [15]. Brine shrimp 

nauplii instar II (48 hours after hatched; Figure 1) were used for the test. Nauplii instar II was the most 

sensitive [16] and appropriate for determination of bacterial pathogenicity [7, 8]. 
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Figure 1: Instar II brine shrimp nauplii 

To facilitate the rapid execution of this test, the final volume was set in 1.5 ml (Figure 2). About 30 

nauplii (instar II) in 0.5 ml sterile natural seawater was mixed with 1.0 ml bacterial suspension (~107 

CFU/ml). The test was conducted for 24 hours for rapid observation. All test were conducted in three 

independent replicates and repeated trice. The data were statistically analyzed using the t-test (two-sample 

assuming equal variances) of MS Office Excel (Microsoft, Redmond, WA). The result was considered 

significant if the p-value was lower than 0.05 [8]. 
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Figure 2: Schematic diagram of evaluation on bacterial pathogenic potential. 

RESULTS AND DISCUSSION 

VHJR7 was used to infect brine shrimp at dosage of 107 CFU. As bacterial control, the inactivated and 

attenuated VHJR7 were used. As for negative control, sterile natural seawater without bacteria was used. The 

mortality of the brine shrimp was counted after 24 hours. The result showed that the mortality of the brine 

shrimp is higher by VHJR7 (107 CFU) compared to the attenuated VHJR7, inactivated VHJR7 and negative 

control (Figure 3). Therefore, the assessment of pathogenicity of V. harveyi VHJR7 to brine shrimp instar II 

after 24 hours using 107 CFU was statistically significant (P<0.05). 
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Figure 3: Percentage of mortality of brine shrimp after 24 hours incubation. 1: sterile seawater, 2: attVHJR7, 

3: inVHJR7, 4: VHJR7. 

This study was aimed to establish simple, fast, reliable and practical method to assess pathogenic 

potential of bacteria. The finding showed that method in this study can served this purpose. The simplicity of 

this method lies in the procedure of the challenge test. Most brine shrimp challenge assays, such as described 

in the Haldar et al. [7] and Lee et al. [8] require many laborious calculation in order to setup the challenge test 

i.e. (30 nauplii/6 ml /102, 105, 108 CFU/ml) and (20 nauplii/5 ml/various CFU), respectively. Here, this study 

only required mixture of brine shrimp and bacteria in 1.5ml for the setup of (30 nauplii/1.5 ml/107 CFU). In 

addition, this method is fast since it require only 24 hours (1 day) for the determination of pathogenic 

potential of bacteria. Previously, all test were conducted for at least 48 hours in order to evaluate the 

pathogenic potential of the bacteria [7, 8]. Moreover, the statistically significant result indicated that this 

method is reliable. In previous report, the pathogenic potential of bacteria was related to the mortality of 

brine shrimp after 24 hours. Both Haldar et al. [7] and Lee et al. [8] reported that pathogenic strains of 

bacteria induced more than 50% mortality to brine shrimp. In addition, Vibrio harveyi VHJR7 is highly 

pathogenic, while, attenuated bacteria is previously reported non-pathogenic. Even though both strains are 

still alive, they have different pathogenic potential [17]. Moreover, the mortality between attVHJR7 and 

inVHJR7 are not significantly different. Thus, this method can be used to differentiate pathogenic potential of 

bacteria.  
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This study is not intended to provide assessment of the virulence of the bacteria. Instead, this study 

is only focus in simple, rapid and reliable method to separate the pathogenic and non-pathogenic strains of 

bacteria. Therefore, this study wanted to propose the indicator for pathogenic potential of bacteria, which the 

bacteria is considered pathogenic if the mortality of brine shrimp is statistically significant compared to 

control, after inoculated with 107 CFU bacteria for a period of 24 hours. This indicator is proposed based on: 

1) 107 CFU is commonly used in lethal study of bacteria in mice [18] and fish [10], 2) the percentage of brine 

shrimp mortality after 24 hours is statistically significant (P<0.05) when compared to control. However, the 

result from this method is only acceptable if the result is consistent after repeated for at least trice. 

CONCLUSION 

In conclusion, the method in this study is proven able to assess the pathogenic potential of bacteria. 

This simple, fast and reliable method may help the researchers to identify potential causative agent of 

bacterial diseases and used for the rapid assessment of pathogenic bacteria for the formulation of right 

prevention and treatment strategies.  
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