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DEVELOPMENT OF A DUAL TARGET RAPID DIAGNOSTIC DOT-ELISA SYSTEM FOR 
IDENTIFICATION OF COBRA AND VIPER SNAKE VENOM ANTIGENIN SNAKE BITE CASES 
 
ABSTRACT 
Dot-ELISA test is developed in mice models to identify cobra and viper snake species in snake bite cases. Simplicity and cost effective 
qualities of this test showed great promises to be utilized in the field which can be useful for farmers, plantation workers and fisherman 
who are working in field and become victim of snake bite cases. Dot-ELISA test can be an alternative solution to utilize for identification 
of snake species during the treatment of patient.  Study was conducted in Malaysia, so we have considered local snake species commonly 
found in rain forest of Malaysia. Polyclonal antibodies were generated against Calloselasmarhodostoma and Naja-najasumatrana in 
mice model. Hyper immune sera was raised against specific snake venom antigen werecollected followed by immunoglobulin (Ig) 
purification to improve the specificity and sensitivity of the test. Purified IgG were utilized as a primary antibody. This test 
showedpositive hope for rapid identification of snake species in snake bite cases in future though test needs clinical trial before 
implementation in human. 
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INTRODUCTION 
Science and technology progressing day by day but, still basic need for rapid identification of correct snake species is a main challenge 
for clinicians in treatment of snake bite cases. In the management of snake bite cases, most of the time; identification of snake was made 
on the basis of configuration of bite without catching a culprit snake as it is very difficult to have a track of culprit poisonous snake. Out 
of the many abundant snake species, seventeen species of land snakes and more than twenty-two species of sea snakes are venomous. 
The seventeen venomous land snakes are represented by the subfamilies of Crotalinae and Elapinae whereas the other three are sea 
snakes [1].Previous studies reported approximately 5,400,000 cases of snake bites at a yearly estimate. Out of these cases, 2,500,000 
envenoming occurred from which 125,000 deaths ensued [2]. South and South East Asia were identified as having the highest incidences 
of snake bite morbidities and mortalities [3, 4]. Literature showed that snake bites are an occupational hazard which is prevalent among 
farmers, plantation workers and fishermen [5]. The current management principle of snake bites is to observe the patient for any 
symptoms of envenoming. If the patient exhibits any symptoms of envenoming, supportive treatment will be the next step. Due to the 
cost and lack of supply of antivenom, it is only given as specific treatment in cases where systemic poisoning is evident and snake 
species is known. The most challenging job for clinician is to identify snake species. Currently, the diagnosis of snake species is made on 
the basis of clinical examination of species specific symptoms and laboratory report which takes time. For the effective treatment of 
snakebite cases, there is a need for reliable and quick serological methods for identification of snake species. Several snake venom 
detection kits (SVDK) have been developed over the years and these includes radioimmunoassays and plate ELISA. These SVDK are 
still reported as incoherent in the field of identifying snake species in a clinical setting. Rapid identification of specific snake species will 
support the clinician to select the correct antivenom for immediate treatment of patient. Establishment of an ELISA method has been 
reported previously for diagnosis of snake bite cases [6, 7].In studies of many diseases ranging from leishmaniasis to toxocariasis, many 
dot-ELISA systems have been developed. Studies have covered the use of Dot-ELISA in many fields like medicine, [8, 9, 10, 11, 12, 13, 
14], veterinary sciences [15] and food sciences. On the basis of same principle we have developed rapid detection kit for Cobra and Viper 
snake venom. We have started this study with the objective to raise polyclonal antibodies against crude cobra and viper venom in 
experimental animals and utilize them for development of rapid diagnostic dot- ELISA test for detection of Cobra and Viper antigen. 
Aim of this study was to develop dot ELISA test which should be user friendly, cost effective, and able to be utilized in the field without 
the use of any other sophisticated laboratory instruments. 
 
MATERIAL AND METHODS 
The study protocol was approved by research and ethics committee of International Medical University (No:IMUJC211010). Snake 
venoms were collected in powdered form, from eight different species of cobra, krait, sea snake and viper. Hyper immune sera (HIS) was 
developed against the cobra and viper (Calloselasmarhodostoma , Cobra Venom Fraction V  and Naja-najasumatrana) antigen in animal 
models. Protein estimation of all eight different species was done by using bovine serum albumin standards, ranging from 0 to 10 µg 
were prepared. Venom samples of 0.125mg/ml concentration using crude venom were prepared and proteins were estimated by 
Bradford’s method. Two New Zealand white rabbits were immunized subcutaneously with 100µg of Naja-najasumatrana venom in 



ISSN-2319-2119

RESEARCHARTICLE

	
                                    Archana Singh Sikarwar etal,TheExperiment,2013Vol.13(2),837-842

 

                                                             www.experimentjournal.com                                                                                838 

complete Freund’s adjuvant (Sigma-Aldrich). Weekly pre-immunization bleeds were taken for eight weeks before the start of the 
immunization period. With seven day intervals, eight booster doses with 100µg of venom were given. The first six booster doses were 
given subcutaneously with incomplete Freund’s adjuvant (Sigma-Aldrich). The final two booster doses were delivered intravenously with 
phosphate buffered saline (PBS). Blood samples were collected before the administration of each booster dose. Rabbits were sacrificed 
after the three days of last booster dose followed by blood collection. The hyper immune sera was collected and stored at 40C temperature 
[16]. Hyper immune sera from the two rabbits immunized with the Naja-najasumatrana venom (NSAb) were combined as one batch for 
processing. The same procedure was repeated for the two rabbits immunized with the venom of Calloselasmarhodostoma (CRAb) and 
the two of the cobra venom fraction V antigen (CFAb). Ammonium sulphate (Sigma-Aldrich) per liter serum was dissolved in the serum 
to achieve 50% ammonium sulphate saturation. The mixture was stirred for 2 hours before centrifugation at 10,000g for 15 minutes with 
a centrifuge (eppendorf). The supernatant was decanted and the precipitate dissolved in twice it is amount in PBS. The mixture was 
dialyzed against PBS using a 10K MWCO snakeskin dialysis tubing (Pierce) for 2 hours at room temperature. The PBS was changed and 
the mixture dialyzed for another two hours at room temperature. The mixture was dialyzed at 40C overnight with further change in PBS.   
Immunoglobulin Gamma (IgG) was purified by using DEAE-cellulose. For the separation of IgG, hyper immune sera were diluted four 
times with distilled water before the addition of the DEAE-cellulose. The ratio of DEAE-cellulose to serum was 2.2g to 1ml. The mixture 
was incubated for one hour at 30C, which was stirred at every 10 minutes. The mixture was then sucked dry in a Buchner funnel before 
washing with 0.01M phosphate buffer pH 8.0 three times. The volume of phosphate buffer used was ⅓ the weight of DEAE-cellulose 
used. The combined effluent was dialyzed against 0.0003M phosphate buffer pH 8.0 for 4 hours at room temperature with one buffer 
change. After that, another buffer change was done and the mixture was left to dialyse at 40C overnight. The mixture was then frozen at -
800C and lyophilized with a freeze dryer (Labconco). The lyophilized product was stored at 40C. Horse radish peroxidase, HRP RZ3 
(Sigma-Aldrich) enzyme was coupled with the IgG. 5mg of the lyophilized IgG was dissolved in 1ml of 0.1M phosphate buffer pH 6.8 
followed by 12mg HRP. 0.05ml 1% aqueous solution glutaraldehyde was added drop wise while the solution was stirred. The mixture 
was left to stand for 2 hours at room temperature before dialysis against two changes of 5L PBS at 40C overnight. The mixture was then 
centrifuged at 20,000rpm at 40C for 30 minutes in a centrifuge. The precipitate was discarded and the supernatant kept at 40C.Titration of 
hyperimmune sera was done by plate ELISA [17]. Dot-ELISA Combs were prepared manually by attaching nitrocellulose membranes to 
plastic sheets.  Antibodies of NSAb, CRAb and CFAb were coated accordingly and stored at 40C for further use [18]. 
 
RESULT AND DISCUSSION 
Protein concentration of eight snake venoms (two cobra species, two krait species, one sea snake and  three viper species),were 
determined as shown in Table 1.Titration of antibodies against its corresponding venom type was determined by plate ELISA. 
Corresponding venom type and HIS in different dilutions before and after processing (saturation with ammonium sulphate and 
purification with DEAE-cellulose) were titrated against 10µg/ml venom antigen concentration as shown in Figure 1 & 2 respectively. For 
the HIS before processing, the absorbance at neat HIS for NSAb was 1.147, 1.273 and 1.230 for NSAb, CRAb and CFAb respectively. 
At the dilution of 1: 65536, absorbance values for NSAb and CRAb drop below 0.14. For CFAb, the absorbance value was recorded 
above 0.14 at dilutions below 1: 131072. The titre of NSAb and CRAbwere reported 1: 32768. After saturation and purification of the 
HIS, the absorbance of the neat was 1.332 for NSAb, 1.309 for CRAb and 1.328 for CFAb. For all three types of antibodies, the 
absorbance values were reported above 0.14 with dilutions higher than before. Less than 0.14 OD was observed at 1: 262144 dilution 
forNSAb, 1: 131072 for CRAb and 1: 262144 for CFAb. Titre-wise, both NSAb and CFAb seem to be at 1: 131072 dilutions whereas 
CRAb was found to be at 1: 65536 dilutions. Specificity of antibodies was examinedagainst snake venoms of different species by plate 
and Dot-ELISA [19].Titration of venom antigens against corresponding raised antibodies was also determined by the plate and Dot- 
ELISA methods.Testing revealed system specificity of 100% and sensitivity of 94% with false negatives seen from Naja-najasumantrana 
antibodies, as shown in Figure 3. Target specific sensitivity was reported at 88% for Naja-najasumantranaand 100% for 
Calloselasmarhodostoma.Dot ELISA system ability to detect two snake species at a time is minimal compared to the five that the CSL 
system is able to detect [20]. Though, newly developed dot-ELISA system is expandable just by adding more teeth to the test strip comb 
to attach more species-specific antibodies. CSL system is more for snake species commonly found in Australia though Dot ELISA 
system is more for Malaysian snake species which can be expanded for further improvement in system for detection of other poisonous 
snake venoms commonly found in Malaysia. Time-wise, we used the same timeline from a standard plate ELISA protocol. The reason 
for this is to manipulate only one aspect of the system at a time, this being the solid state of ELISA from plate to membranes on strips. 
This explains the extended time required which is incomparable to the time offered by CSL and Gao[21]as shown in Table 2. The dot-
ELISA system developed was able to identify snake species using venom as an antigen.  
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