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Comparison of the results of quantitative real-time PCR,

and AFB stain of tissue and slit skin smear in Hansen’'s

disease

Jong-Pill Kim M.D.

Institute for Leprosy Research, Korean Hansen Welfare Association

Background : Mycobacterium leprae, the etiological agent of leprosy, is noncultivable
on axenic media, so, the viability of M. leprae for clinical or experimental applications
is often unknown. Quantitative reverse transcriptase PCR (RT-PCR) assays were
recently introduced as the new tools for M. Jleprae viability determination.

Objective : For evaluating of correlation of results of quantitative real-time PCR(16S
rRNA/RLEP) & AFB stain of slit skin smear & histopathology & estimating the viability
of M. leprae, the author studied the comparison of results of them

Methods : Of 46 samples from 27 patients(MB 24 cases, PB 3 cases), M. leprae 16S
rRNA was used as RNA targets, and M. Jeprae repetitive element (RLEP) DNA was
used to determine relative bacterial numbers and the viability by the quantitative
real-time PCR. The ratio of 16S rRNA and RLEP as the indicator of viability was
calculated. Student t test and linear Pearson correlation were done by SPSS.

Results : There was a correlation between between 16S rRNA/RLEP ratio and
Bl(r=0.369, p=0.012), and was statistically significant between 16S rRNA/RLEP ratio and
histopathological positivity of AFB(p=0.011). However there was no correlation between
16S rRNA/RLEP ratio and MI.

Conclusions : Although the correlation between between 16S rRNA/RLEP ratio and BI
and the statistically significant between 16S rRNA/RLEP ratio and histopathological
positivity of AFB, there was no correlation between 16S rRNA/RLEP ratio and MI. It
needs the further evaluation the correlation about that.
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s uman 13-slobin PCO4 5'-CAA CTT CAT CCA CGT TCACC-3'
uman S57glo GH20 5'-GAA GAG CCA AGGACA GGT AC-3'

ML16S rRNATag-F

5-GCA TGT CTT GTG GTG GAA AGC-3'

16S rRNA ML16S rRNATaqg-R 5'-CAC CCC ACC AAC AAG CTG AT-3'
ML16S rRNATaq-Probe 5'CAT CCT GCA CCG CA-3
MLRLEPTag-F 5'-GCA GCA GTA TCG TGT TAG TGA A-3’
RLEP MLRLEPTag-R 5-CGC TAG AAG GTT GCC GTA T-3°

MLRLEPTag-Probe

5'-CGC CGA CGG CCG GAT CAT CGA-3

Table 2. PCR reaction condition

Reaction condition

95°C, 5 min.,
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Table 3A. Summary of New case

Id sex age BI MI type
nl m 15 4 0 multibacillary
n2 m 20 6 1 multibacillary
n3 m 22 4 1 multibacillary
n4 m 27 5 20 multibacillary
nb m 30 5 10 multibacillary
n6 m 31 4 30 multibacillary
n7 m 61 6 1 multibacillary
n8 m 63 4 2 multibacillary
n9 m 64 6 30 multibacillary
nl0 m 69 6 30 multibacillary
nll m 73 5 30 multibacillary
nl2 m 75 5 3 multibacillary
nl3 f 49 5 15 multibacillary
nl4 f 51 1 0 multibacillary
nlb f 69 4 1 multibacillary
nlé f 77 5 1 multibacillary
nl7 f 82 6 15 multibacillary
nl8 m 74 0 paucibacillary
nl9 m 75 0 paucibacillary

Table 3B. Summary of Relapse case

id sex age Bl MI type
rl m 45 5 10 multibacillary
r2 m 49 5 20 multibacillary
r3 m 50 3 11 multibacillary
r4 m 55 5 1 multibacillary
rb5 m 58 6 10 multibacillary
r6 m 64 6 multibacillary
r7 m 66 4 multibacillary
8 f 64 0 paucibacillary
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Fig. 1A Example Case of AFB+
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Table 4B. Summary of after_treatment_cases
3months 6months 12months  24months  36months
new multibacillary 6 6 5 4 3
paucibacillary 0 0 0 3 0
relapse multibacillary 0 3 1 3 2
paucibacillary 0 0 0 0 0
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Table 5. Result of tissue samples.

Case Tx_duration.(m) BI MI(%) biposy_AFB RNA/DNA DNA RNA
1 24 0 0 n 0.00 0.00 0.00
2 0 6 15 p 0.02 0.02 0.00
3 3 6 3 p 2.05 0.00 0.00
4 0 5 15 p 1.86 281.00 524.00
5 36 4 0 p 0.00 0.00 0.00
6 24 1 0 n 0.00 0.01 0.00
7 24 1 0 n 0.00 11.00 0.00
8 72 1 0 n 0.14 0.00 0.00
9 0 6 30 p 1.23 124.00 153.00
10 6 6 1 p 1.89 53.00 100.00
11 20 6 1 p 0.43 0.11 0.05
12 3 4 0 p 0.04 104.00 4.00
13 0 6 2 p 1.84 0.03 0.06
14 6 5 1 p 0.38 0.00 0.00
15 12 4 0 n 1.11 0.00 0.00
16 24 0 0 n 0.00 0.00 0.00
17 24 0 0 n 0.20 0.00 0.00
18 24 0 0 n 0.00 0.00 0.00
19 0 5 1 p 0.06 0.00 0.00

20 6 3 0 n 0.00 0.00 0.00
21 3 5 6 p 0.32 0.10 0.03
22 24 4 0 p 0.11 0.00 0.00
23 36 2 0 n 0.00 0.00 0.00
24 0 3 0 n 0.13 0.00 0.00
25 3 1 0 n 0.00 0.00 0.00
26 24 0 0 n 0.00 4.00 0.00
27 6 4 0 n 0.00 0.00 0.00
28 24 1 0 n 0.67 0.00 0.00
29 6 5 3 p 5.97 0.00 0.01
30 6 4 0 n 0.00 0.00 0.00
31 30 1 0 n 0.00 0.00 0.00
32 12 4 0 p 2.20 0.00 0.00
33 0 4 1 p 0.12 0.00 0.00
34 6 2 0 n 0.00 0.00 0.00
35 12 2 0 n 0.00 0.00 0.00
36 3 3 0 n 0.00 0.25 0.00
37 12 1 0 n 0.00 0.00 0.00
38 6 5 0 n 0.50 0.00 0.00
39 3 6 0 p 0.36 0.00 0.00
40 0 6 1 p 0.52 0.02 0.01
41 6 6 0 p 0.47 0.03 0.02
42 15 5 0 n 1.00 1.00 1.00
43 0 5 1 p 7.09 0.72 5.09
44 30 4 0 n 0.00 0.00 0.00
45 0 5 10 p 1.04 1.41 1.47
46 12 4 0 D 0.20 0.00 0.00
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Table 6. Descriptive statistics of sample
N Minimum Maximum Mean Std. Deviation
TX_duration 46 .0 72.0 12.761 14.1361
BI 46 .00 6.00 3.5000 2.06290
MI 46 .00 30.00 1.9783 5.44667
RNA_DNA _ratio 46 .000 7.090 .69457 1.413460
DNA 46 .00 281.00 12.6239 47.32204
RNA 46 .00 524.00 17.1465 80.89855
%7 AFBRA! obd 9 84 7to] W@FE U@ RLEP DNAZ| s U} 16sRNAZ
Table 73} a1, ofof] Tf3h t-test 2, &  ©f v](o]st AEH])(p=0.1)oM = SAA &
DNA%(p=0.73) 2 % RNA%(p=0.16)2 A 42 shelsjaict.
QJst X]&717Hp=0.02), Bl(p=0.00), MI(p=0.14),

Table 7. Statistics by results of biopsy AFB stain

biopsy_AFB N Mean Std. Deviation Std. Error Mean
. (+) 22 6.364 9.3836 2.0006
TX_duration
(-) 24 18.625 15.3476 3.1328
Bl (+) 22 5.1364 .83355 17771
(-) 24 2.0000 1.66812 .34050
I (+) 22 4.1364 7.36333 1.56987
(-) 24 .0000 .00000 .00000
) (+) 22 1.28182 1.863697 .397342
RNA_DNA _ratio
(-) 24 .15625 324477 .066234
DNA (+) 22 25.6564 66.72012 14.22478
(-) 24 .6775 2.35027 47975
RNA (+) 22 35.8064 115.43355 24.61051
(-) 24 .0417 20412 .04167

Rt&7to] AbatAle] Aut Table 83 2t
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Table 8. Results of Pearson correlation coefficient

TX_duration BI MI RNA_DNA_ratio | DNA RNA
Pearson Correlation 1 -.578" | -.313" -.272 -.213 | -.183
TX-duration i (9 tailed) 000 | .034 067 156 | .223
N 46 46 46 46 46 46
Pearson Correlation -.578" 1 373" .369" .200 191
BI Sig. (2-tailed) .000 0n 012 .182 .204
N 46 46 46 46 46 46
Pearson Correlation -.313" .373° 1 151 591" | .5b5™
MI Sig. (2-tailed) .034 011 315 .000 .000
N 46 46 46 46 46 46
Pearson Correlation -.272 .369+ 151 1 128 164
RNA_DNA _ratio Sig. (2-tailed) .067 .012 .315 .398 277
N 46 46 46 46 46 46
Pearson Correlation -.213 200 | .591™ .128 1 .940™
DNA Sig. (2-tailed) .156 182 .000 .398 .000
N 46 46 46 46 46 46
Pearson Correlation -.183 191 | .555™ .164 .940™ 1
RNA Sig. (2-tailed) 223 204 .000 277 .000
N 46 46 46 46 46 46

»+ Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).
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