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Comparison of Acid-Fast Staining, PCR, LCR, PCR-Hybridization for
Detection of Mycobacterum Tuberculosis in Clinical Specimens

Jong Rak Choi, M.D., Jong Baeck Lim, M.D., Hyung Jung Kim, M.D*.

Departments of Clinical Pathology and Internal medicine™,
College of Medicine, Yonsei University, Seoul, Korea

Background : Mycobacterial culture is a confirmatory test to detect M. tuberculosis, but it takes at least 6
weeks to diagnose. PCR is a rapid and sensitive method, but it is known that PCR has a high false positive rate
due to contamination, and a high false negative rate due to inhibitors. It is also known that LCR and PCR~
Hybridization, recently developed methods, are more specific methods than PCR in terms of detecting M. tu-
berculosis. In this study, we estimated the clinical utility of in house PCR, LCR and PCR-Hybridization for the
detection of M. tuberculosis.

Methods : We evaluated 75 specimens, upon which M. fuberculosis culture based testing was requested, by
PCR LCR, and PCR-Hybridization and compared results. Mycobacterial culture was performed on 3% Ogawa
media for 8 weeks, and an in house PCR, LCx Mycobacterium tuberculosis assay kit { Abbott Laboratories,
North Chicago, 1) and the AMPLICOR M. tuberculosis test kit (Roche Molecular Systems, Inc. Branchburg,
NJ, USA).

Results : In the view of the culture results, the sensitivities of the three tests were 40%, 80%, and 100% and

' ATe AA SR oH 19979% BAtATEo] 2jste] o] ROl & (FAME 1 1997-39)
Address for correspondence ;

Jong Rak Choi, M.D.

Departments of Clinical Pathology, College of Medicine, Yonsei University

Sinchon Dong 134, Seodaemoon Gu, Seoul, Korea, 120-752

Phone | 02-361-5862 Fax . 02-364-1583 E-mail ; cir0606@yumc.yonsel.ackr

— 281 —



— J. R. Choi, et a] —

their specificities were 98.6%, 94.3%, and 94.3%.

Conclusion : LCR and PCR-Hybridization are rapid and sensitive methods for detecting M. tuberculosis in
clinical laboratories, { Tuberculosis and Respiratory Diseases 2000, 49 ; 281-289)

Key words : Mycobacterium tuberculosis, Culture, PCR, Ligase chain reaction(LCR ), PCR-Hybridization.
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4. In house PCR

1) ZHZ5E DNA F£&35= o
A A7t B ZA 100442 500.4.9) AHA (tris
-HCl solution with 1% solubilizer)ol} 7}s}ed 12,
500x gollA 102 < 93 F F3d4L wgn
1004 £3H (1% solubilizer, 0.4% NaOH)& 7}
st 60ColA 4587 & th 1004L2) F35}898
(tris-HCl solution) & 7}stgt}.

2) DNA &=

A= M. tuberculsis ol
IS6110 insertion sequence§! P1(5-CCTGCGA-
GCGTAGGCGTCGG-3")y3 P2(5-CTCGTCCA-
GCGCCGC TTCGG-3)'E AMR3ld ZZa15it).
W 29 PCR #594(50 mM KCl, 2.5 mM
MgCl,, 10 mM Tris-HCl pH 8.3) o} dNTP 2z
0.25 mM ¥ 3 genomic DNA 24, Tag DNA
polymerase 1 unit(Perkin-Elmer, Foster City,
CA., USA)9} AlEA] 7z} 145 Yol & g3ko] 20
W7t HEE . o] £ e GeneAmp PCR
System 9600(Perkin-Elmer, Foster City, CA.,
USA)E ol§38te] 94ColM 287 Mg & g
HES-(94ColA 10%, 65TolA 10x, 72°ColA
15%)& 353 'ﬂ%s}j’_ 72°ColA 582 AFAE
skt
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99} ¥kg- AHEo) loading dye 1 L& 40} 1.5%
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71& vlasiddch. datsEle ukg AEe =r)e

agarose geldlA] #7|9
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(rabbit) o2 coating® microparticle sandwich
EIA¥o 2 AZ3l4c.

6. PCR-hybridization
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Table 1. Summary of the characteristics of in house PCR, LCR, PCR-hybridization

Characteristics In house PCR LCR PCR-Hybridization
Target 186110 Protein antigen B 16s rRNA
Sample preparation Chemical kill : heat = Heat kill : sonic lysis Chemical kill: heat

lysis lysis
Detection EP, ethidium bromide MEIA, Anti-capture Av-HRP, TMB
hapten
Carry over Chelating metal Uracil-N-glycosylase
complex
Q.C.
Positive control + + +
Negative control + + +

Internal control

Table 2. Comparison of in house PCR, LCR, PCR-hybridization to culture results in 75 speci-

mens of AFB stain negative

Test

Culture for M. tuberculosis

Positive

Negative

Sensitivity (%)  Specificity (%)

In house PCR
Positive
Negative
LCR
Positive 4
Negative
PCR-hybridization
Positive

Negative

40 98.6

69

80 94.3

66

100 94.3

66

4 AAG}. 28iar PCR-Hybridizationd| A= vk
o4 5 A4 25o|A] PCR-Hybridization 9¥410]9]
LS 70 AA F 4 MM PCR-Hybri-
dization 9A4olgith. In house PCR, LCR, PCR-
Hybridizatione] WIZts: 242t 40%, 80%, 100%
91, Bolex Ztzt 98.6%, 94.3%, 94.3% Hu}t
(Table 2).

g4k ¥l9, in house PCR, LCR % PCR-
Hybridization®} Zzrt A2k G= AAs 7 2

A gk, gakt vi%s PCR-Hybridization 940
w4 LCR @ in house PCR €439 A7} 174
i gk dfekgAdol®Al in house PCR, LCR,
PCR-Hybridization 93¢0 A7} 1 sHgch gt
# wj, LCR, PCR-Hybridization %4o]wA] in
house PCR-&-A¢l A7} 2791 &4t vkt in
house PCR&AJojwix] LCR && PCR-Hybri-
dization %A% A&7 37§k (Table 3).
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Table 3. Comparison of in house PCR, LCR, PCR-hybridization and culture results in 75 spec-

imens of AFD stain negative

In house PCR LCR PCR-hybridization Culture No. of specimens

- - + + 1
+ + + - 1
- + + + 2
+ + + + 2
- + “+ - 3
- - - - 66

75

T & T /AtE LCRYEL PCRYE nivixg 3%

2 AAAZ oz P Fas Agd Foe] st
2 fehdetel F9 1980 o)F Aol Zaste
ZAE Bolx Agr 199543 Ex|o] osbd A g
A9 FHEe T 109 1,0329oln ZHnf
¥ FEY AT A 109HE o 219802 o7}
A oo &3k AGA dgke sholntt HZ F£HA
HAZYZ(AIDS) #xe} o] Wdr)se] F2E
Hole g7t Frista oA Uid w52 A8 28
of Zrkst glo] xmect waw AHash dgyyo] &
3] Lot Adgojrie .

HZ Ao g A&stn Zgsh Adsh] AdsiA B
At HAPEE] @l AME T 9ledl DNA
B3& o]83 9 (Gen-probe), restriction frag-
ment length polymorphism(RFLP), PCR, South-
ern blot Ho] &3] A"}, o] & PCRE& 1989
Brisson %'°0] Mycobacterium species®] Eo] ©
#wel 65 kilodaltong encoding 3= DNAZ ¢
FQ 383 @VIMEE AEAR ALRE o) F o7 F
Fo PCRYEZ AREAIZL /pdslol B ZHARdA
AF83HL Stk A% PCRAS) Jass) Solsi
55-100%, 62-100% & ¥oxvjct cjokstn’® wke-
g eEn F& AYToR U fddsol 77
%ol B¢t Bk glo] ¥F3E PCRYY pro-
tocolo} Hagt AAojr}.

&z} sh= DNA 7o oisl] d4ra gQrixes
= 4709 AEAE ANl ERAE AR H
AU 9254 (ligase) 7t Y-8t nucleotide &
58 A2 AZAA AL Sl 53 DNASH 483
o Afshe WHE ol8shke WhieR v d1%
9] oz AFY F e aFdAL HhHolrH®
Mycobacterium tuberculosis ) 735 Enrico 5
& Ao g A% A B Fxe] 557 AA%
Y3 &7 AAE 233 LCRYAA ouzrt 89.36
% 2 vjokH 82.98%, 78.72% ¥} S84
vk Baskgoh.

Amplicor M. tuberculosis kit-& o]-&8 PCR~
Hybridization& DNA & F&3h= #go] shte] 4]
g ol A o]FolA)7] W& A 2.9 Y
F Az FEZAdd ZHA} AmpErase(uracil N-
glycosylase) & #rlslel o9ddl whe g2 I
HENE HAas Lot Beavis §7& A4
#olx PCR-Hybridizationg o]4-sto] ditd& 4
2% 4 AP} Bolvrt 95%, 96% Hrkn 1
gi=g

£ a7l 2o 38 Z3w Wi s Ve
o2 B8 u in hoouse PCR, LCR¥Y PCR-
Hybridization® 9= 242 40%, 80%, 100%
2 in house PCR®o] EojalA Pt LCRY=
PCR-Hybridization& t}& wualgs} vwis=gt Az}

=T
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+ RIZ=rE 42 oz Ao A7 Ha
Folld BelzE 98.6%, 94.3%, 94.3% 2 BF
F8 23k Byor o BuxEe] Al vl
ESi= N

A7ke] FAN)A Aolg Hokg w9l A9 T
o}, b wfokwl PCR-Hybridization 9FdolwA]
LCR 2 in house PCR &4¢l AR} 17h4ct. o}
735 vls=gt A7l BY 84k BY AAYE o83}
o A7A% Ag A7 W% LCR, PCR-Hybridi.
zationo A 4ol 2™ in house PCROJA &43&
R} in house PCR¥} LCR9) 9oz s,
gk wjeke-Aol'M A in house PCR, LCR, PCR-
Hybridization 44 74974 16%th. o] 2% &%}
FA HARE Alds] A AR Al Al &
3 BAHD} alFRAto A kAdoloiA ojn) Aslor
& FoF Wi 82 £& AYFog Qe ExM-
A4 AN Poz e Aoz AzEd. g
Akt wiek, LCR, PCR-Hybridization <F4jo]m@A]
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dization FA4<¢ 4971 399 ol 14= 719X
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1998 8ol AAZAGS S8 ARIA B Y
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AAY, AT v ZAH3% Ogawa wiA], 85371),
in house PCR, LCR(Abbott LCx kit) % PCR-
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Bk gt

A 1}

ik M-S 71Ee 2 B9 o in house PCR,
LCR(Abbott LCx kit) ¥ PCR-Hybridization¥]
e 27 40%, 80%, 100% 3 Eolze 98.
6%, 94.3%, 94.3% gt}.

4 B
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