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ESTFE PCR A thF2 802 M wbercullo-
sis H37RvE, &4 12822 M. avium (ATCC
19704), M. intracellulare (ATCC 1359), M. kansasii
(ATCC 12478)% ZA AT g o 2 HE FF g}
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&4 ¥PYL Ziehl-Neelsen'd © 24 carbolfuchsin
FAaeg oz 12 G & acid-alcohol 2 &4 3 1)
methylene blue 820 2 hz M2 A3t e}
%7 GAH £ sejoleg F 4AH 27e)
ANefoz dodF @A 222 3 A
178] &eto| =7 Aol 300410} o] 4 10%~15
7] &g d3oz syt A3 A o
%] & CDC (Centers for Disease Control)e] 7]l
wa} &5 (rare, 14; A AJoF 3= 3~97)2] acid-fast
bacilli), &5 = (a few, 2+; A A]o} 3 107)] o]At<]
AFB), ©}<= (numerous, 3+; A} o} n}t} 17 o] 4}
9] AFB) 5- 2.2 X A3}t 1+ o]AH-S AsirA] A
A= B 3A ot

5. 9| uj2t

4% KOH=Z 43} A A7) A A}e8-2 Lowenstein-
Jensen Wi A] Aol E2] HF3I F 37CA 8F
Fet miekglon i 1Feitl #A4F fEE g
St v A Gell A Ak H o] FAHE AT
I RAFEEZFY 8-S A% A3ty HArE A
A3t t} (Table 1).

6. Oligonucleotide primer2| g}A

PCR primeri= 392 DNA/RNA 43 7] (Applied Bi-
osystem, USA)E ©]-&3la] §A) sl on) M. wber-
culosis€t 50)d-& 71A 0 A & MG 10~
16¥ uhE =8l Aoz ezl 1S6110 S}
F oA degetd ) 13 PCRE 93} primer= &
TB1 (561-580), TB2 (865-884)% A}-&3}%] 1L, nested
PCRE 934+ TB4 (805-826) Al-&-35t}.

Table 1. Biochemical tests for differential identification between M. mberculosis and other mycobacterial species

Species

Test M. tuberculosis M. microli M. africanum M. bovis
Urease + + + +
Nicotinamide + + + _
Nitrate reduction + - — _
Heat-stable Catalase - - - —
Niacin + + - -
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Fig. 1. Results of polymerase chain reaction of
M. tuberculosis DNA with specific primers based
on IS6110 sequence. M: molecular standard marker
(¢X174/Hae III), Lane 1: positive control, Lane 2:
negative control, Lane 3: positive patient control,
Lane 4: negative patient control.

7. DNA2| =& 9 PCRoj| 2|l DNA EX

DNA #% & guanidinum thiocyanate/silica (Gu-
SCN)H & o]-8-35 T} 1.5 ml tubeo]] M| X 8-3] &%
Z9 (0.1 M Tris-HC, pH 6.4, 10 M GuSCN, 02 M
EDTA pH 8.0, Triton X-100) 40 pls} Zi#] 50 piS
Yol £ F 100CdA 1523 7t st 7t
A3 & 12% silica dioxide -89 40 pl& g3l
1087+ Ao A shed WA F 12000 g
AN 152 5% A LANAY. 2 F 434
AAS S AR ALEAL ImIHE Hu 3
HA1A 23] A& 3}, 70% cold ethanol2 23], ace-
tone 2. 2 13] X 2|3 & 60CAA ARAFHE &
A3 Axd &7 33 FHF 1 mlE Y1 60T
ol A 1083 WA 3t silica 2k} 2 ¥ DNA
£ &3t 4H3] &3] ¥ F 12,000 g
o2 287 AL EHAI 1, FE] &5 PCR
o] A}&3l9th PCR wH-§-9f #F 72 20 = 3}
9.2 ™ Taq polymerase} 7 4] DNAE A £]§ =
E wtg-olo] A5 (20 pM primer, 0.2 mM dNTP,
50 mM KC1, 10 mM Tris-HCI pH 8.8, 1.5 mM
MgCL, 0.1% Triton X-100)2 A @ =79 FAXN S
A& Aol A 23t 70T B#AsIH e ol
AH&-3F primers 196110 €8 F-A A4 F

239 bp (19 kD primer2 )& FZ 3} oligonu-
cleotide (5'-CCTGCGAGCGTAGGCGTCGTCGGT-
3", 5-CTCGTCCAGCGCCGCITCG-3") & & A&
3ok PCR ¥H-g-9) g1E 913t FZ¢ DNA
o] 2 pl9] loading buffer (0.25% bromophenol blue,
0.25% xylene cyanol)E @2 T} 2% agarose geloj]
100 voltZ 30E-7F A7) 9% A7l ¥ ethidium bro-
mide = g M 3le, 1x} PCRo) X & 324 bp, nested
PCR| A &= 239 bp =27] 2] DNA band= &< 3}%
o (Fig. 1).
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D57} 69.2%% ¢}

A4 Gale] AL 3949 A3 FA} = 31
7} g (795%), 847t 243 (17, 205%) 22 M
97t 795%% . PCRY 7% 23 34} 394

AT

-193 -



Table 2. Comparison of sensitivity, specificity and efficiency among various clinical methods for diagnosis of

tuberculosis
X-ray AFB stain Culture PCR
A NA + - + - + -
TB cases (n=39) 27 12 31 8 22 7 32 7
Non-TB cases (n=132) 17 115 6 126 1 131 5 127
Sensitivity (%) 69.2 79.5 56.4 821
Specificity (%) 87.1 95.5 99.2 96.2
Efficiency (%) 83.0 91.8 89.5 93.0
False positive (%) 12.9 4.6 0.8 38
False negative (%) 30.8 20.5 43.6 17.9

Legend: A, active; NA, non-active; AFB, acid-fast bacilli;

Table 3. Comparative analysis among results of
various diagnostic methods in 39 cases of tubercu-
losis patients

X-Ray AFB Culture PCR Number Percentage

stain of case (%)
+ - - - 1 2.6
- - - + 1 2.6
+ + - - 1 2.6
- + + - 2 5.1
+ - - + 6 15.4
- + - + 1 2.6
+ + - + 7 17.9
+ + + - 3 7.7
- + + + 8 205
+ + + + 9 23.1

Total 39

F 3207} ¥ (82.1%), 77t &3R8 (A1)
< Yehfiol A (17.9%) A= 82.1%A T ¥i%
o] A% A8 8z} 399 F 22007} FA (56.4%),
1747} &4 1+4) 248 Bo (436 %) 17
T 564%Ach AA HA F A Sxproz
FXE 13299 e 2+ HA A SV HE
& B A, F2 XL 11547 24 (87.1%), 12
o7} ¥ (AFA, 9.1%)E B X ol 871%
R, Y 94 dAde 12647 24 (95.5%),
6917} A (1A, 4.6%)2. 2 Eo| £ 95.5%

TB, pulmonary tuberculosis

32, PCR A3 12797} &4 (96.2%), 547+ %%
A (%4 38%)C2H Bo| =7} 96.2%%A 31, 1l
¢ AE 13147 24 (99.2%), 16171 F42 &
F4, 08%)2. 2 YElY SolT+ 992% ) 7
HAL e i EEAS BE F¥ X-4Ao
83.0%, 3}a+A o 48 o] 91.8%, PCRo] 93.0%, Wj
Fiol 89.5%= 2tz ety aejm Zt HAL
el glo] A%E TAE E A THES
X-ray®| 73-% 129% R 30.8%, 43 G2 A4
4.6% R 20.5%, PCR-S 3.8% 2 17.9%, v} 2] 7
§ 08% R 43.6%th Wb A= & £
M= E3HdE PCR>IIA] A A>Xeray>H] & 9]
1, Holx& Wi F>PCR>FA g M>Xeray $20]
3, A& LS PCR>FAH o A>u g>Xeray 0]
o, HFAELS Xray>F A GY>PCR>H Y, 9
S E2 W F>Xray>THd GASPCRY £M 2
eyt

3. Ei@s BAIS | AL Mol chst u|m 24

A 3999 HE FAE F Xy At F
4% A5 14, PCRAA T FAFQA 3% 14, X-
rayst Pad Aot FPgo2 vetd A5=
1of], X-rayo} PCRAIA T ¥ & B9 At 6,
FAd A3} PCRAA T FgQ1 Exb= 14, &
A G gl M FAE BRl Fake 24,
X-ray, @44 E4 3 PCRE| 37kA] AL A &
ANkgg B A% 749 1, Xray, T4 &
A 8l oufke] 37bA] HAAM FEE B BEe

3qd], @13 G4, PCR, 12| 3 vl %] 3714 At
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Table 4. Comparison of results of medication group with non-medication group in tuberculosis patients

Parameter Group Medication group (2 = 26) Non-medication group (r = 13)
X-Ray (+:-) 19 : 7 (73.1%) 8 : 5 (61.5%)

AFB stain  (+:-) 21 : 5 (80.8%) 10 : 3 (76.9%)

PCR (+:-) 20 : 6 (76.9%) 12 : 1 (92.3%)
Culture (+:-) 12 : 14 (46.2%) 10 : 3 (76.9%)

oA ¥F3& Jetd 79 8¢, Xeray, I G
A, PCR, 18] 1 W{F B Fd2 B B+
£ 94t} (Table 3).
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39q] 0] HAY AAE F JHYA Fof &z}
£ 269, H| B Fx= 13424 ZF HAF JH 2
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S S AARoIT s FAue 2L
WS skl A} RE F79 270l vt
¢ 4 sioh T2 e ave R e
Aol 47 de ojPd FF549 1A
GA TFE BAZ 2 AGA A7 PP, g
AeTg o] §3 g de] dn A 9 U
HA] w2 A e] st7pAj o) s e v
2F Be ¢ A7) glojok sa (>10%/mi)
AY g vFE Fiad BF Aoz #zyo]
F32re] gRQlo] o] #7] W el AT SolFt
QAL bk, ek ol £ FAA o
Y e BolSt BAT 100%7+ 92 Tae w)
SFHAL Ao} v mR IR EE 22~78%= 4
A Qn ¥AY gakde o AEA 1 UF=
£ g goliga 2ag b Yo",
ATAY 2Y AU v &2 AA o 10~
1007)] o)/de] AT gl F4o] 7hstez ¥l
Z=rt AR ET 3 Solx £ 100%° 7t
7w 79 A A AAF 9A shssitde
A€ AU Aok 22y 2 F9 el 2%
weko] 1S AL FA AHE 47 A4 T5
Hjcko] Wosi A 1 F&E d o
3~1052] 70 W FA|Tte] 28 HER e
A& 7 A 22 AQD BHAA B o Ay
2o o] &5 e BL o2 gol AP Y
A AAPEEC] dF 433 FAN 7658 =
Ao iZtest ol & of HEAHA Y
o flame ionization detection'} {1 gas chromatogra-
phy A 917+t "ol 2 ™™, Mass spectrome-
tric detection-S A7 H) o] A tuberculostearic acidS-
Hested 43822 o] 85U sty 1719
Aelet sty B9 Vs 482 3k AL
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hybridization test 9 A] 13 A o o] &3}71d 1
NAE7} R FIP0. 2 AN 5949
A2E o] &3 71Ee] B3 MR g2 A
ol A FE A2 5 3l BACTEC® system
o] = oA Yido] o] &= m 7 3t o] W
W A 4 2F o)) W] Te] WY

19883 Saiki 500 2§ 53¢ DNAE 9%
Ao B 4 gl= #H polymerase chain
reaction (PCR)S] /N4& AR 7S L3 Y&
Zd AdE AF N2E /M54 S Dol U
PCRE] & F7]c G¥A, AEA 2%, 28ln &
Gtg ol A DA o] FXH o] E 30~403]
el dshe DNAS (1+X)" ) $EZA)70 (X
FHEL AYHg9 &8 <70~100%>, n: ZE
F719) Y. gt olgH o E JAZA
A] 2 kb2] DNAZ} 0.09837t gloj s A& o) 715
3k, PCRo] o) ZAe)o] Zehe 1989 Brisson
%] Ao NxsAer 65 kDa FLL co-
ding3l= DNA % 383 bpe} DNA 28 & =Z 3}y
ok 2872 % 3,000 kbS] M A DNAE 714
o? 47 0 2 o] Fol7 MEYL o 60%2) AA
AEE TRt o] e Wt AlFET DNA
F2o) f4A kot o8 Wyl Ny 44
3= A3 e5dd A3 g glo] PCRe o]
&2 A9 423 v}t 28 Noordhoek 5
7o Mz & HAMAZY vlm BN L 23
o PCRe] ¥4 Eo| 3~77%7A v-$- g3
zol g ARG zN AAAYHY AP Lo EAH
ol =& AHAAL FHAME 71 & =F
FAgoly wid 2 o8 AT e} PCR7HE
37 Wi E st PCRY 954 52 YA 7
AE B ur} JoptAem,

B A7 AAE gA] o) 22 o £AF
HnE EUZ A8 Ad9 o8 94 s
PCRZtY] 1 A& ¥l £} t}. Table 29
vebd bho} o] R X-Ao B AnEE
69.2% (27/39), Hol 2 87.1% (17/132)24 Wzt
T Hoe Solzrt 84 ¢ 1390 e
AAL B R Bolwst 71 dgted o)+ o}
ot RA AZEE dtoy dA g9 $AE
of gloj FdureE ¥el Ay K ggow
Q3 Axz Yzt

= 3 Q4 A N EE 795% 5ol
EE95.5%, E84LS 91.8%EM 72 g B
2 A 5V Baste o @t AR AL

U759 Eo|© 7} 54.2%, 100% 2 T A}e] A
§ 747t 41.8%9) 100%2] A A& Bt} whabA
£ AREo] AA T A Eojx g ojEo] B
138 Bolk e fARIR oY 9T glojd &
A3 Aol E BT ¥ AT 9lo] A d X
Hel Biztzrl 7]E9 Bl AR Bl EA &
Lo RE B3] ¢ &+ YU

ot 2 7R 2ol B A3 A 5% o
Tl o] 28 2 9] gA o] fAIPE
g Hlal o 509 A$d ozt geka FA )
£ AR 5859 #AE A NA A QA7
on, o] 52 el A2l 3o} NaOHE A&
3 vla] AAEL 4% KOHE Al &3lgch &
1A 9] 7hed e AGAA AR £2Y
F= Jd. ol F A7Y A% AAES 9F 3,000
rpmoll A YA E) v §) B d7o 7S 3,800
pm (2421 g)ol| 4 A& A A ). Richman E0&
A7) £ wgel slo] d4lBa]el gL o
vt e, 94 e] 1,260 rpmY o =2 4
E-& 1.8%, 3,000 pm¥ 0 4.5%, 18] 311 3,800 rpm
dw 9.6%2 FAETT B33 v} 9o} wlalA
= A A Qlo] FHEEL Eo17] 9
AME AAME FEF EEZ 9FAINE Ao
Ho upazl g Ao e wodc

HI 98 dABDELYY EdAye o
3 AN P o] AEHA A o
A Bt 38 243 A9 E A2 5 ok
Hugtol] Mt 2& e i A8 HES)
gdad Aoz Yzd.

el AFE 5 B e AL vy
o} Bolxr}t 27} 56.4% 2 99.2%2 4 A =89
ATEA (HZF 52.9%9 100%)5} A 2] ¥ %38y
. a2y 4 $e Ugs e Eolx ) 91.7%9}
100%2 Hngto 28 a5 Aqets Qs
o glo] v]§- & Aol 2 BHYn &4 JA 15
= 96.7%2 Bt vis) £ A7 89.5%= 4
ojgt-S BHTh o9 e T AL ARl H}o)
© A7 o] A3 AR Ar|Fq 7]
g Aoz AL d 0 dx FAYA £
AL F e FAAIA FAo]l Yo m u)
A Aol g A ol R e g HFEd
HZY sx7oz BRI v B ARsEL
oJEE AW AATLE BHIYG) E 9T
Table 49 A A1 E flo] 2@ FAAYA S T
Bt gl RS 26 % 129 gho] vl ofoll A oF
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ol gk (oF 46.2%) A HA] v Fo A8 &
2 139 F 108 o] Wi Fell A FAol YgozH
(F 76.9%), 2= FAHA 7 BAEL] YT S
333 AFAAIAAM wgAA S0 UE + 8
o AU o5 &4 FAEC] WiFHAY AH
FHEL @3 9o HAU 2z, Uy
2T 28 Ay EE F 59 71Eel o
oA A A9 AN 2 A £ 25%] §
I WA Bl 22ulo] Hlug o Uids
£ 88% Fx= E Aol

B d39 PCRAFE B izt Solx
7t 242} 82.1% R 962%2 M 71E9] dF-H e}
Ae) Ao 94 4 B Aot it @
gt} (U39 S0l e 247} 91.7% 9} 89.2%).
ol & Z AAM mit}h dehvde 9IRS Alo)
E oed 22 4714 g9l &) 2AE 5 Q)
. F, O A4 Y B s @ ¥F
AL vk e A w 3 At £TE FA
AA Y BEx, F F AN AR 9 &
QAR FX24F @ F I AAA A5 &
3 EAZF He AAY #REe 2434 Sl
=3

o]# 3 8915 2jo| = DNA 2% o)} PCR
o] Alg) Wh2lo) whet AFdHe] EHE Aol E
z g Foltt. AYFE Lyt AlFel H]s) DNA
o] FZo] folatx] FodH, 1 olfFEs4FoE
ZAE 2Y T AEole FAYL AFAE
71 AbE 2] Akakel u] ZAF (mycolic acid)e] 60%
ol 4 &=l gl7] wWEolt}h wats e
Folut 34 £ 9} 22 PCR Waj & o] EA4 3
e Az e dYA S A2 Y e
E3}3 9 DNA E2]7} PCRY 71&A Q3 94
g & F ok B AT o] &8 GuSCNisilica
W92 g4 gul s &4 28] 2 phenol/chloro-
form X} 2} o] & WY Rt} DNAE &9 H o2
F2g Foloy A 23 45 94 AL
W o 108 A= ¥ S ARSI S
Aotz FoH?. = 7 A DNAS 3 22| @Al A
HE #Z DNA 3|5 BA7A & &7]6A o] &
ooz BAFES AET & o =9 &
43 ol-28 AFHA e ARE S F Utk
A, et obyal, 3hA why o] 39 AA
Woll &89 QB34 PCR AR FHEIE=
Yol g4h3 §2] &40 (ElEoly F22XE)
7} DNA £33 d A adF oz A=A &
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3 A4 s 4o Fot B Aol
o] 8% guanidium thiocyanate/silica¥] & AH|gd o2
HE] 22 ® DNAY silica Ao F&5 1 2
ETEES A AR AN g4 AAAHEZ O
S} e FAHES FES F YA YD B
Ao A ARE o] o] &% PCRY L nested PCR
o2 x ol &% 4379 DNAE 134
o2 ZFEANAAN AEsn 1Y A7]AM S4d0]
UL 73§ 13 PCR A5 & A AFSZEAAA A
3t VG E Weolth

ool A AME AR o A8 A
] F PCRo| 71 & 9= 9 5847 3
A9 A ES B 53] A9 &4 F WS
MM &8 H<l 15 T4 7} PCRA A Fukg-&
el o1& 7H2didl ojn] FAAAAE
Foike 3xi7t O ¥3E 0] glo] ARre] DNA
7} PCROA & E oz wddd. 1y &
o=} YA E A Wkl 71 53
vehdo 24 A Aol gz B
31 o] WMo A4 A E AlARELL o
53] YA FAER Qs GA=I 2AEHUA
U Zad Algo] EAE A T2 A 28 3
deo] o] e ARE 5 &4 dago v
PCRol A FAdo] vt A5 slo] vieke] 2
He 884 7Y 4R E Bddted 8% 2
A7} =2l JZAEnh = kA T2 A
2 g e Aot A R 2o E
A g2 43S Yeydode oo a2gd=
B35t n B Ao AAE A5 PCRP 2
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A Comparative Analysis on The Efficiency of Various Clinical Methods for
Diagnosis of Tuberculosis
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In recent years continuously increasing number of tuberculosis (TB) cases due to the
emergence of strains with multidrug resistance and AIDS is a significant global health problem.
Therefore, more rapid and reliable diagnosis of TB may be one of the most urgent needs in
efforts to eradicate the disease. The present study was designed to compare and assess the
diagnostic values and efficiencies between the conventional methods (X-ray, AFB stain and
culture) and PCR for pulmonary TB on 171 cases. Chest X-ray finding and clinical features
revealed that 39 (22.8%) of 171 sputum specimens were pulmonary TB cases. The statistical
data were taken on the basis of the definitive diagnosis: In X-ray, overall sensitivity, specificity,
efficiency and false positive and false negative incidence was respectively 69.2%, 87.1%, 83.0%,
12.9%, and 30.8%; 79.5%, 95.5%, 91.8%, 4.6% and 20.5% in AFB-stain; 56.4%, 99.2%, 89.5%,
0.8% and 43.6% in culture; 82.1%, 96.2%, 93.0%, 3.8% and 17.9% in PCR. PCR got a highest
sensitivity and efficiency as well as a lowest false negative incidence. Culture had a highest
specificity with a lowest false positive incidence.

These results imply that PCR assay is fast, sensitive and efficient method for diagnosis of
pulmonary TB. However, combined use of the conventional methods with thorough quality
control may offer more opportunities for detecting Mycobacterium tuberculosis and diagnosting
TB although they have some limits.
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