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Abstract: Dri-dot latex which is used to clamp OMP is deep blue dyed latex beads with a diameter of 0.80 μm 

Sigma-Aldrich production which is in the form of suspension. Purified OMP was developed from previous study. 

Patients suspected of typhoid who attended three hospitals were included in the study. The test results were 

compared with blood culture and rapid diagnostic is lateral flow kit. 25 patients were diagnosed as having 

typhoid fever. Results positive culture of S. Typhi bacteria were 5 (20%), tifoid positive on 22 lateral flow (88%), 

and tifoid positive using purified OMP protein at latex of 22 (88%). OMP latex with blood culture had a 

sensitivity of 100%, and low specificity is 21,74%. Yet, different results on OMP latex with lateral flow, yield  

sensitivity of 95.65% and specificity of 50%. Purified OMPs could be improved as rapid and early diagnostic test 

for typhoid fever. 
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1. Introduction 

The diagnosis of typhoid fever based on clinical examination is difficult to enforce due to different 

symptoms and signs. In addition, the symptoms that appear is similar to other symptoms of diseases such as 

malaria and dengue fever. Isolation or blood culture is still a commonly used diagnosis as gold standard. 

However, the results obtained are less satisfactory culture, this is because culture takes a long time. Besides the 

positive results of culture is determined from the sampling and the effect of previous antibiotic treatment. 

The serological test for typhoid fever that is widely used today is the Widal test, which is an agglutination 

reaction. However, widal test is still there are many weaknesses that is low specificity and difficulty in obtaining 

the standard antigen and require a long time. Other frequent serologic tests include: enzyme immunoassay (EIA) 

method, enzyme linked immunosorbent assay (ELISA), TUBEX test, Dipstick test, and Dri-dot test. The 

serologic test has an important value for the diagnosis of typhoid fever. However, there is still wide variation in 

sensitivity and specificity in the detection of specific antigen S. Typhi because it depends on the type of antigen, 

the type of specimen examined, the technique used to track the antigen, the type of antibody used in the test 

(polyclonal or monoclonal) and time of sampling (early or advanced stage in the course of the disease)
1
   

Part of S. Typhi that can act as an antigen is (i) Polysaccharide Vi capsule located at the outermost layer, 

functioning to avoid immune response and phagocytosis, (ii) lipopolysaccharide (LPS) which is virulent and an 

important antigen for S typhi, this antigen known as O antigen is an endotoxin in humans and animals. (iii) a 

protein flagel known as H antigen, comprising a protein component responsible for the activity of flagell antigen, 

but antibody to flagelline can not protect the body against S. Typhi infection. (iv)antigen Outer Membrane 
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Protein (OMP) S. Typhi is the cell wall located outside the cytoplasmic membrane and the peptidoglycan layer 

that limits the cell to its surrounding environment
2
  . 

OMP’s S. Typhi gives result that the protein is very immunogenic and can recognize the whole S. Typhi cell. 

Furthermore, the protein can be a vaccine candidate.  OMP S. Typhi has a very strong immunogenic potential 

and has been involved as a typhoid fever vaccine candidate.
3 

On previous studies using S. Typhi isolates Makassar with the results that have been reported include: S. 

typhi has derived from OMP (Outer Membrane Protein) with a molecular weight of about 36 kDa  . In the study 

also reported that immunization.
4 
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provide meaningful protectivity in the induction of active immunity against S. typhi in mice5. 

2. Methods 

2.1. Culture of S. Thypi  

Blood taken as much as 3 ml aseptically then put into a small transport bottle containing medium Ox Bile 

Broth 9 ml, mixed slowly until homogeneous and incubated at 37oC for 18-24 hours. This culture is then 

isolated on selective medium (SSA) that has been compacted, diinkuabsi 37oC for 18-24 hours. Then the 

observation of the colony suspected S. Thypi based on the characteristics of colonies growth. And confirmed 

with biochemistry test (MR-VP, citrate, glucose) 

2.2. OMP Test with Serum using Latex. 

Wash latex with carbonate-bicarbonate buffer 1% then add lyophilized OMP with 1 mg ratio in 100 ul Latex. 

The latex and OMP mixture was then incubated at 37 ° C for 6 hours then blocked with PBS containing 5 mg / 

ml of BSA to inhibit the non-specific absorption of other proteins at 37 ° C overnight.Drop5 μl Latex OMP on 

agglutination card, then add serum with the same amount. Mix serum and latex using a sterile spatula filled the 

circle of the agglutination card. While shaking, observe the agglutination changes on the card for 2 minutes. The 

result is then interpreted. Agglutination occurring under 15 seconds is interpreted +4, +3 results if agglutination 

occurs between 15 to 30 seconds, +2 if agglutination is seen at 30 to 45 seconds, +1 if agglutination is formed 

between 45 seconds to 1 minute. Meanwhile, if no change in agglutination card above 1 minute is interpreted 

negatively. 

2.3. LPS Serum Test with Lateral Flow. 
Add 5 μl of serum to the hole in the sample then add the running buffer of 130 μl or 6 drops from the plastic 

pipette. Leave it for 10 minutes or until the control line is perfectly formed then interpretation of the result. +4 if 

the line formed on the test part is brighter than the line formed on the control part, +3 if the test line looks the 

same as the control line, +2 if the test line is less bright than the test line, +1 if the test line is formed thin and 

vague, while negative if not formed a line on the test. 

2.4. Ethical Approval and Informed Consent 

Institutional and ethical permission to carry out the study was obtained from the Faculty of Medicine 

Hasanuddin University Makassar Indonesia. Adult participants and parents/guardians of suspected children 

provided by informed consent before blood samples were collected. 
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3. Results 

To determine the reactivity ability of OMP protein that has been purified by serum (antibody) of typhoid 

fever patient, therefore, serology test with dri-dot (latex particles). From the test results between OMP’s with 

serum (dri-dot), then compared with the result of blood culture that still used as standard. Then as a comparative 

test was tested serum with a rapid diagnostic tool known as lateral flow. (see table 1,2,3) 

TABLE I: Blood Culture in Patients Suspected of Typhoid Fever 

 

 

 

 

TABLE II: Dri-Dot Omps Results in Serum Samples of Typhoid Fever Patients 

 

 

 

 

TABLE III:  IgM Lateral Flow Results in Serum Samples of Typhoid Fever Patients 

 

 

 

 

TABLE IV: Sera of Typhoid Fever Patients Examined by Dri-Dot Omps and Lateral Flow 

                                                    Dri-dot                       TOTAL 

                                          Positive          Negative  

                    Positive                22                  1                    23 

LF IgM        Negative                1                  1                    2 

                    TOTAL                 23                  2                   25 

From the research results, found 25 samples of tifoid suspect blood were obtained by positive bacteria S. 

Typhi isolates were 5 (20%), positive tifoid of 22 lateral flow (88%), and positively typhoid by using purified 

OMP’s protein at latex of  22 (88%) 

Table V: Comparative evaluation of Dri-dot OMPs and Lateral flow (Blood Culture as a Gold Standard). 

 

 

 

 

 

4. Discussion 

In this study 25 samples from patients suspect tifoid, stored on the transport medium ”bactec” which also 

serves as a media enrichment, after the incubation of the sample is then cultured on MacConkey media, but 

which can be stated positive or successfully grow on the media only five samples when previously based on 

patient data it is known that each patient has followed widal test with high enough titer, low sensitivity in blood 

culture is in accordance with research that has been done Zulfikar A Bhutta and Nasheem M which states the 

                                               N                                  % 

                Positive                    5                                  20 

Culture    Negative                  20                                 80 

                TOTAL                  25                                100 

                                                    N                                  % 

                    Positive                    23                                  92 

DRI-DOT    Negative                    2                                     8 

                    TOTAL                    25                                100 

                                                    N                                  % 

                    Positive                    23                                  92 

LF IgM        Negative                    2                                     8 

                    TOTAL                    25                                100 

 No. of positive among 

positive culture (n=5) 

No. of positive among 

negative culture(n=20) 

Sensitivity 

(%) 

Specifity 

(%) 

Dri-dot 5 18 21,74 100 

LF 5 18 21,74 100 
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sensitivity of blood culture is only around 40- 80% and will be lower in endemic areas due to the high use of 

antibiotics 1. 

The high levels of antibody titer in a patient can not guarantee the presence of s. Typhi bacteria in patients 

(septimia) this may be caused by the length of illness or fever of the patient whose blood is drawn, the longer the 

day of blood taking in typhoid patients the smaller the possibility of bacteria in the patient's blood let alone 

during the hospital patients routinely consume antibiotics so that although with high antibody titers can not 

guarantee the presence of s. Typhi bacteria in blood samples of typhoid patients. This is consistent with studies 

conducted by sylvia and alan which suggest that in association with the pathogenesis of the disease, germs are 

more easily found in the blood and bone marrow at the onset of the disease, while in later stages in urine and 

feces 2. 

One of the variables in this study aims to establish diagnostic. diagnostic tests are required with a high 

specificity, although the sensitivity is not too high. this is in accordance with the results of the study on omp 

latex with blood culture that is 100% sensitivity, and low specificity of 21.74%. on the other hand, different 

results on omp latex with lateral flow are sensitivity of 95.65% and specificity of 50%. The results presented 

here showed that all culture positive samples were positive on Lateral Flow and Dri-dot. 

5. Conclusion 

We conclude that there was no difference between Dri-dot OMPs, and lateral flow . Dri-dot OMPs could 

because for the diagnosis of typhoid fever who have suspected typhoid fever 
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