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Abstract
Background and Objective: Chronic leprosy disease is caused by the transmission of Mycobacterium 
leprae bacilli, and leprosy is still as an enigmatic disease which is not fully understood. In terms of the 
national level, leprosy disease in Indonesia remains a public health problem. 16S rRNA gene is a gene that 
encodes which codes the 16S part of the ribosome and it has specific nucleotides and can specifically be used 
to detect the cases of leprosy. 

Materials and Method: This study was classified as the observational study using a case-control research 
design. The total samples were 81 individuals that consisted of 27 leprosy patients (the case group) and 54 
non-leprosy patients (the control group). Analysis of 16S rRNA gene expression was conducted using the 
RFLP-PCR method to detect the risk of leprosy. 

Results: All samples of swabs of ear lobes for the case group (27 samples) were definitely positive infected 
by M. leprae and 2 dust samples (7%) collected from houses of the case group showed positive infected by 
M. leprae bacilli, i.e. S05 and S09 respectively. Of all samples of dust collected from houses of non-leprosy 
patients (the control group), 4 dust samples (14%) was positive infected by Mycobacterium leprae, i.e. 
C03, C05, C09, C11 respectively, and 2 non-leprosy patients were infected by M. leprae due to close social 
interactions with leprosy patients.

Conclusion: Dust medium and close social interactions were the causal factors for the transmission of 
leprosy disease. Therefore, it is suggested to conduct strict control to prevent the widespread of leprosy 
disease by keeping the cleanliness of houses at the local areas and the surrounding environment as well as 
the caution to do social interactions with leprosy individuals.
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Introduction

Leprosy is a chronic disease due to infections by 
Mycobacterium leprae that first attacks peripheral nerves 
and the upper respiratory tract. Clinical manifestation 
of the diseases varies greatly with different spectrum 
between two clinical forms of leprosy and tuberkuloid 
from lepramatosa.1

Although there is a descending trend of new cases, 
leprosy disease is still considered as a health problem in 

some countries, including India, Brazil, and Indonesia.2

Clinical manifestation of the disease varies widely 
among individuals. The transmission of M. leprae not 
only consider the cycle of transmission in the form of 
the source of leprosy disease, contact with the host, but 
also it is important to consider the source of infection., 
bacterial virulence, frequency of contacts and the 
characteristics of the host, including his/her immunity, 
specific immunity, age, sex and nutritional status and 
other factors.3

16S rRNA gene encodes a ribosomal RNA in a 
small sub-unit of the ribosome and it has a distinct 
nucleotide sequence in each bacterium.5 In addition, 16S 
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rRNA gene is more stable and it is suitable to be used a 
specific molecular marker for the identification6 of 16S 
rRNA gene in bacteria (its existence is always retained 
in any conditions) and has identical characteristics in all 
organisms. 

The 9.1% sequence difference contrasts sharply with 
the 0.005% difference uncovered by genome sequencing 
and multi-locus genotyping between M. leprae strains 
worldwide. To explore whether this novel leprosy 
pathogen is present in China, we analyzed 171 leprosy 
skin biopsy tissue samples from patients in different 
provinces of China by using nested PCR21

Based on the problem background as stated above, 
this study aims to assess the distribution of leprosy 
disease using the PCR method through the transmission 
of M. leprae at the local settlements by examining 
samples collected from swabs of leprosy individuals 
and dust medium and identification of social interactions 
(household contact) among leprosy patients and non-
leprosy patients at the study area.

Materials and Method

Samples of the study 

The study was classified as population in this study 
as the observational study using a case-control research 
design. The population in this study consisted of both 
the case group and control group. The case group was 
leprosy patients (BTA+), whereas, the control group 
was non-leprosy patients in Makassar municipality. 
Statistical analysis for both the case group and the 
control group was done using the Lameshow formula. 

This study was classified as the observational study 
in which the authors did not control the assignment 
of treatments by using a case-control research design 
where the exposures to risk factors for the case group 
were compared to exposures for the control group. 
Samples in this study were leprosy patients (BTA+) and 
non-leprosy patients (BTA-) in Makassar municipality. 
The total samples were 81 individuals that consisted of 
27 leprosy patients as the case group and 54 non-leprosy 
patients as the control group.

Statement of Ethics 

All experimental procedures for the treatment of 

individuals as the samples in this study were reviewed 
and approved by the Research Ethics Committee of 
Medicine Faculty, Hasanuddin University 

Results

Distribution of leprosy disease for both the case 
group and the control group

Dust medium and close social interactions 
(household contact) were identified in the distribution 
of leprosy disease for both the case group to identify 
the transmission of Mycobacterium leprae bacilli. 
The transmission of M. leprae is classified into three 
categories, i.e. detection of samples of swabs of ear 
lobes and dust samples from houses for the case group, 
detection of dust samples collected from houses of non-
leprosy patients and examination of infected non-leprosy 
patients by M. leprae due to close social interactions 
(household contact) with leprosy patients. The three 
examination categories are shown in the following 
tables.

Table 1. Results of examination of M.leprae from 
samples of swabs of ear lobes in a slit skin smear 
for 27 leprosy patients (BTA +) and dust samples 
collected from houses of 27 leprosy patients (the case 
group).

No. of
Samples

M. 
Leprae in 
Samples

Swabs of 
Ear Lobes

Dust 
Samples

5 S05 Positive (+) Positive (+)

9 S09 Positive (+) Positive (+)

As shown in Table 1, results of examination of M. 
leprae bacilli in swabs of ear lobes of leprosy patients 
(the case group) from a slit skin smear showed that all 
leprosy patients were positive infected by M.leprae, and 
there were 2 dust samples (7%) collected from houses 
for the case group showed positive contained M.leprae 
bacilli, i.e. S05 and S09. Houses of all leprosy patients 
are commonly next to each other within the average 
distance of 25 m, whereas, the average distance for other 
houses are 50 m
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Table 2. Results of examination of M.leprae from dust samples collected from houses of non-leprosy 
patients (household contact). 

No. of Samples
M. leprae in
Dust Samples

Results of 
Examination

3 C03 Positive (+)

5 C05 Positive (+)

9 C09 Positive (+)

11 C11 Positive (+)

Of the 27 dust samples collected from houses of non-leprosy patients in Table 2, 4 dust samples (14%) were 
positive contained M. leprae, i.e. C03, C05, C09, C11 respectively. This incidence was caused by relatively close 
distance between houses of non-leprosy patients and houses of leprosy patients (household contact) with the average 
distance of their houses is approximately 20 m.

Analysis of the 16S rRNA gene using the PCR method

Results of PCR amplification and sequencing of 16S rRNA genes in the study samples derived from agarose gel 
electrophoresis of 16S rRNA genes were shown in the three following figures.

 
Figure 1. Results of agarose gel electrophoresis of 16S rRNA genes in the samples of leprosy individuals.

In Figure 1, results of agarose gel electrophoresis of 16S rRNA genes in the amplification of Mycobacterium 
leprae genes showed positive infection at 531 bp for the samples of S16, S17, S18, S19, S20, S21, S22, S23, S24, 
S25, S26, S27 respectively.

 
Figure 2. Results of agarose gel electrophoresis of 16S rRNA genes in dust samples. 
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As shown in Figure 2, results of agarose gel electrophoresis of 16S rRNA genes in dust samples collected from 
houses at 531 bp for the C03 sample, whereas, dust samples for non-leprosy individuals (BTA -) at 531 bp for the 
K05 sample. 

 
Figure 3. Results of agarose gel electrophoresis in dust samples that contained M. Lepra in the control group infected by M. 
leprae. 

In Figure 3, results of agarose gel electrophoresis of 16S rRNA genes for non-leprosy patients (the control 
group) at 531 bp for the D15 sample.

From the quantitative analysis for all samples, distribution of leprosy disease through the transmission of M. 
leprae based on the examination of dust samples and household contact is shown in Table 4.

Table 4. Distribution of leprosy disease through the transmission of M. leprae in dust samples and 
household contact.

Dust

Leprosy Patients
(BTA +)

Household
Contact (HC)

Household
Contact (HHC)

Total

n % n % n % n %

Positive 2 7.41 4 50 2 25 8 100

Negative 25 92.59 23 31.4 25 34.3 73 100

Total 27 100 27 33.3 27 33.3 81 100

Discussion

Leprosy is a chronic disease that mainly affects the 
periphal nerves and skin. It is caused by an acid bacillus 
Mycobcaterium leprae which was first described by 
Hansen in 1874. Although Mycobcaterium leprae was 
the first agent to be linked to an infectious disease, 
leprosy is still today as an enigmatic disease which is not 

fully understood. The contact is not limited to household 
relationships, but also social relationship3

Global standardized guidelines for the diagnosis and 
treatment of leprosy for the elimination of this disease 
have been available and the efforst to do prevention of 
this disease has been practiced for more than 2 decades9. 
Classical epidemiology and leprosy control program 
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have frequently identified household contacts of patient 
as objects for higher risk of infections than the general 
populations,10,11,4, explanation or tools are not routinely 
in place for tracing the origins and relationship of these 
and remaining new cases12,13,23

There is no easy quick method for the reliable 
detection and identification of M.leprae in clinical 
samples. Acid fast staining is a common method to 
detect M.leprae in a slit skin smear, but this method 
lacks specificity and sensitivity. Although in vivo culture 
of M.leprae in mice is a possibility, this methodology is 
not suited within a large scale. The polymerase chain 
reaction (PCR) is a novel, quick and reliable method 
of detecting small number of organisms through the 
amplification of a species DNA sequences to a detectable 
level14 

	 All leprosy patients (BTA+) analyzed in this 
study were definitely positive infected by M. leprae and 
2 dust samples (7%) collected from two houses for the 
case group showed positive contained M. leprae bacilli. 
They commonly stay at dirty areas. In addition, they have 
low consciousness on healthy life on how to keep the 
cleanliness of house and their surrounding environment.

	 There were 4 dust samples were positive 
contained M. leprae in houses of the non-leprosy patients 
due to relatively close distance of houses of non-leprosy 
patients and houses of leprosy patients (household 
contact). The local communities at the study area always 
close social relationship in daily activities. Such a social 
behavior with high interaction intensity increases the 
risk of transmission of leprosy disease, especially social 
interactions between leprosy and non-leprosy individuals 
who live under one house that enhance the transmission 
of M.leprae bacilli.

	 Most individuals in the category of leprosy have 
low level income and they stay at unsuitable settlements 
as the common socioeconomic and cultural problems in 
several developing countries. Moreover, their houses are 
witihin a relatively close distance. Social interactions 
among local families at the study area commonly occur 
at afternoon as the spare times as observed in their daily 
activities.

This study is in line with the study conducted by 
Massi et.al. at the Tukamasea Village Administration.17 

46 dust samples collected from house in the leprosy 
endemic area were examined and they found 3 samples 
(6.52%) were positive infected by M.leprae, and MLPA 
test from 144 person showed 48.6% positive (70 
individuals) infected by M.leprae, but only 5 individuals 
(7.1%) indicated positive infected by M. leprae who live 
in houses using the PCR method. 

Another study reported the transmission of M. leprae 
from dust collected from houses using the PCR method, 
but no significant different between IgM antibody titers 
for individuals with infection of DNA M.leprae was 
positive in dust samples collected from houses and their 
study supported the transmission of M.leprae in endemic 
area15

Several studies show a correlation between higher 
incidents of leprosy with lower SES18,19-22. Individuals 
in the category of low socioeconomic are 3.35 times 
more likely having the risk of leprosy disease. Lower 
SES is also related to low level of education. Illiteracy 
and low level of education of less than eight years of 
schooling is associated with the increase of leprosy 
cases. Low level of education has been reported as the 
risk factor of leprosy in studies conducted in CE.16,19 

Conclusion

Based on results of the analysis 16s rRNA 
expression using RFLP-PCR, it was concluded that all 
samples (27 samples) of swabs of ear lobes for the case 
group were definitely positive infected by M. leprae 
and 2 dust samples (7%) from houses for the case group 
showed positive contained M. leprae bacilli, i.e. S05 and 
S09 respectively. Of all samples of dust collected from 
houses of non-leprosy patients (the control group), 4 dust 
samples (14%) was positive contained Mycobacterium 
leprae, i.e. C03, C05, C09, C11 respectively, and 2 non-
leprosy patients were infected by M. leprae due to close 
social interactions (household contact) with leprosy 
patients. It is suggested to conduct strict control of the 
distribution of leprosy disease to do preventive measures 
that include keeping the cleanliness of houses at the local 
areas and the surrounding environment the caution to do 
social interactions with leprosy individuals to minimize 
transmission of M.leprae at a wider scale.
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