BB KR 5% Tﬁhﬁ
Keimyung  Med
Vol 15, No.4, December 1996

A o3y J:s‘( PCR)< ©]-83F
W o] 2]}

5
AT o) shoj ot 3 Yol sharma, e S, el st ie % o) 9et AP

-Abstract-

Use of Polymerase Chain Reaction for Identification of
Mycobacterium Tuberculosis in Bone and Joint

Byung Woo Min, MD., Kil Ho Lee, M.D,,
Hyo Jin Jeon, M.D.» | Sang Sook Lee, M.D,*
Sang Pyo Kim, M.D.xx

Department of Orthopedic Surgery, Department of Clinical Pathology, Department of Pathology,
Keimyung University School of Medicine and Institute for Medical Science, Taegu, Korea.

A presumptive diagnosis of tuberculosis in hone and joint can be made on the basis of patient’s
history, clinical and radiologic findings, and the presence of AFB in the patient’s specimen. Microscopic
examination by Ziehl-Neelsen stain for AFB is the most rapid method for detection of M. tuberculosis, but it
is insensitive and nonspecific. Laboratory cultures of M. tuberculosis are cumbersome and time consuming.
For that reason, the development of a more rapid method to diagnose the tuberculosis of bone and joint is
highly desirable. We have utilized PCR method in order to detect M. tuberculosis and compared with
conventional smear and culture method. We used 30 paraffin block specimens of clinically and pathologically
suspected bone and joint tuberculosis between 1992 and 1994. The results were as follows:

1. The sensitivity of IS986, nested-PCR. method under the condition of this experiment was 05 fg.

2. Seven (23.3%6) out of thirty hiopsy specimen were positive by AFB stain,

3. By PCR method, 19(63.3%) of the 30 paraffin-embedded biopsy specimens were positive for M.
tuberculosis DNA. 10(435%) of 23 AFB-negative cases were positive for M. tuberculosis DNA. Six(85,7%)
of seven AFB-positive biopsy specirmens and four(57.1%) of seven AFB-positive pus material were positive
for M. tuberculosis DNA.

4, By PCR method, 10(588%) out of 17 AFB negative cases in biopsy specimen and pus material were
positive for M. tuberculosis DNA.

5. By pus-AFB stain, sensitivity were 2026, specificity were 70% ; by biosy-specimen-AFB stain,
sensitivity 27.2%, specificity 87.5% ; by PCR method, sensitivity 70%, specificity 41%.

The PCR results in paraffin-embedded specimen were found to have higher positive rate than AFB stain.
These findings suggest that DNA amplification by PCR may be used for direct detection of M. tuberculosis
from clinical fresh and paraffin embedded tissue specimens. The PCR is an especially useful technique in
the demonstration of mycobaterial DNA fragments in patients with clinically suspected tuberculosis,
showing acid fast bacilli stain—negative granulomatous lesion, microscopically.

Key words : Tuberculosis, Bone and joint, Polymerase chain reaction(PCR),
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oA 1990 €Al Xray HAMVE FHE &
54 292 FH & LUU%EA BAFRE
7280009l oj2E Ao g FALFCHHAALS] R,
1992).

upela] ejutetel o] Ase) fgo] Bl
A g3 RAAEG 82 A5 o] v &
& YA e Bt A&3ta Sojze) vigtEst
¥ AYAGALY] ool AAsicta 33l
}.
b Ay} FgelM EA HeE 204
s 52 A4 du gahds e B} o
Sbg o2 whAyste] o] w9 A WY}
o QFS MY FRABA 7} o)l ofm) g 71
P& HoluR X-rayd Z7]o &3717} oY
1, X 87t AQEE B97F BrH&EE2] 9, 1984).
SZ¢d 499 A g JoiM Fad AL AT
Fgtold] A4 FAYA Algo} &8I}
L79 23S Adsted £3] Agste 2
T Ege AW O ol @ vi=st
1t 71 (Hermans et al, 1990; Cormican et al, 1992) 2
Yt PHE Sol= 2 WiztEs HlaA ot
2 ANAE T 3-65)& RFTHSj6bring et a),
1990; Cormican et al, 1992; Chiyoji et al, 1993;
Perosio & Frank, 1993).

a9 BAM 59 ¥LE AH8-8HE BACTEC
system(Ellner et al, 198%), ©+&& Ao 93t &
2 gy erd 2 9),1990; Schéningh et al, 1990)
% DNA ¥X)AHprobe)oll o] RFATF o] A=
29l 9.1} (Schoemaker et al, 1985; Ellner et al,
1988) vl A 9} B34 AAPEE wjEol &
g AFA Fsoj(@A ), 1993 B} a3t
Hol A&e ARE Ry F 3 ZAAH o)
dREs} & AT HER WE AR Y 2
AL AT F e AEEge] 7L Aok

oo H fHz} 7lEe] FEZ Ao o
G5 A S8 21 9] sido] ¥
HPow FHor 3= DNATE AP
gFog ZEE 5 v FHEL S
(polymerase chain reaction, ©] 8 PCR)¥ o] 7t
Ho] Aol Eo)3 DNAY £ 23l 4
el EAE Elske A7t AW et
(ZA4F2) 9, 1990; Hermans et al, 1990; Sjdbring et

al, 1990; Wit et al, 1990; Cormican et al, 1992;
Chiyoji et al, 1993; Perosio & Frank, 1993; Popper
et a, 1994), AAES 8 dY9 & 9ls}
o Ao gt WHelzA A Aol ilsHe
B2t 71AENAM S gEd TejzAg Yo
Z PCRY| o8 A3 HES A =sti

HRCHY Y

AAES AAF WA 2 2 BALAE 5
& AR SHEZH| o4 Ho] 1992 6UH-F
1994 697HA) WEl x4 AT o FE 309
QFAA S SAUNRTOR TEFA 4
o] HatelZE 1029 JFAAE deR 3y
ARAZAT B2 5 /MHEEN FaT Uy
S AAsta g8 EojzA oz A A PCR
& AAEe AYE v R &)

Ago] AEYE 308 o]& U= 30|
A ATEd ANET A9 1THE Y B,
SN 38, AU R 4 n@qdRI)r 242 2
g, SHAE, SR AY, X E3E, 537, £ ¢
BERY A2 1890 ddT 108F AR
EEATFo] 48], Pseudomonasio) 34, o] &
49 A7t 3Eglen, HERAAAY I F
Feom AR dety TojzAe ol &Sk
o)3 B 3R 9 AFHr) 242 39, ngE
B 28, £RAE R S2BER) 47 180l

AA}Eo] o]-8-3F PCRH PCR #4 9] A @4
2l DNA #8]34 2 2 proteinase K-treated§ ©. 2
A8t Proteinase K-treatedd o) 213+ DNA
e gt 2ujE AARAES 7 um FAR
Ze} 3-4%7& 1.5 mL Eppendorf-tube(E-tube)ol}
23tk 2 tubed) xylene 1.0 mLE 713 3 A0
A 30850 XEEka 18Tl A 10859 15000
rpmlE YA AAE 33 FHEZ L] 100%
ethanol 10 mL 7F3HE 18°ColA 108 5-<F 15000
mpmo 2 AR A& 23] WS HALE 56T
oA 30-408-F< ©d X 10 mg/mL proteinase
K(Tritirachium album) 2 zL¢} digestion buffer[50
mM Tris(pH 85) 1 mM ethylenediaminetet
racetate(EDTA), and 05% Tween 20]100 pLZ 2]
B55 3 gt 37T A water batholl x| 8}
At 302 %< spin down$: 9% 5<) water bath
A & % ohA] 3025 spin downE AFE Y
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< #std ulZ PCRE A3 -20TCoAM B
Bek - Ao 223k

FA#FE Sauton®l #] ol 2-3F7F vl & 4=
Zste] G4A) DNAE bead-beatingh &2 £
% o5 Tris-EDTA £9(1 mM Tris, pH 80, 001
mM EDTA, ©]3} TES)o & 742+ 5 pg/uL7}
HEE 2A3l 7+ PCRYS] Eolmg AR
%k ¥4 DNAR A28t M. tuberculosis

<

H37Rv DNAE thA] 500 fg/ pL, 50 fa/ kL, 5 fa/ p

L 05 fg/ul. R 005 fe/ pL7} S =5 Al 3] 4 5l
Z PCRY 9] dR =& AL (Fig 1.

Two-step
nested PCR

One-step PCR

Fig. 1 Sensitivity between the two-step nested
PCR of insertion element and one-step PCR
with purified DNA of M. tuberculosis.

* SM : repeats of a 100-bp fragment as a size

marker,

PCR 342 FTC 2000(hgele) 2 &, )2
A}-8-3}¢] 1S986 insertion element®] INSI(5'-
CGTGAGGGCATCGAGGTGGC)H INS2(5' -
GCGTAGGCGTCGGTGACAAA)WPZE Ak <}
Pt3 (5'-GAACGGCTGATGACCAACT) S} Pt6
(5'-ACGTAGGCGAACC CTGCCCA)9] ¢t& A
] 24 oA} nested-PCR()3} ISS86W)S A
Al o, RS EREY JE 2 T8 AT

& predenaturationg 94°Cell A 10%7F AA 3}
i, ¥ A (denaturation)& 94CoA 1%, 2%
(annealing)-= 55°C A4 203 2 @ elongation)&
72T A 1025t 408] vEES|AM AAG oS
INS13}F INS2E4 postelongationg 72°Col 4] 0%
7k A2 PCRE AA 3, )3 PCRE P3¢} P62
A dxF PCR AHe-& X4 DNAZ slof U&=
Y2 PCRY} 543 =AM $E39%. PCR

AL o] 418 15% agarosegelol Al A7) %8t
ethidium bromide 2. @ 43le] 188 hpe) Eo) HZ
g9 & B THEIg 2.

SM NP

LR .3 <~ 188 bp

- 188 bp

Fig. 2 Representative results of PCR amp
lification of paraffin embedded specimens.
The amplification products were analyzed
on 159 agarosegels stained with ethidium
bromide.

* SM : repeats of a 100-bp fragment as a size

marker.
* N : negative control.
* P ! positive control.
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Table 1. Resuit of AFB stain and PCR for M. tuberculosis

Number of cases
AFB stain PCR TOTAL
Biopsy specimen Pus + -~
+ + 1 0 1
+ - 5(83.3%) 1(16.796) 6
- + 3 3 6
- - 10(58.8%) 7(41.2%) 17
TOTAL 19(63.3%) 11(36.7%6) 30
8 R shehd TojEA0SA0 PORY 2 WA AN 2] ARkse) NS Ane, UEY 09
2= oA NES-o) e 299 2388 A4 # A71% S 71AE & o) EstAE zide] A
Agoz Aastseh AHAY 232 s 97} Bol BFE 2ehs
99 Az BAR FHAENM A YT H A9t gorng Bt A 27) Jge] A

T =EgelA TEE 2% SolEE 1%L
o, AAZAY dAT 2P NAEE 272%,
Eo|R: 875%, et Xu|xA o2 Hali
PCRY A 9IZHEE 0% Sol%t 419%2 VhEhgt
=3

n #

o)A 19004 €A X-rayd 29E FEA
Ao L 1YM%E B o’ AF
5 AAIE Z4E 499 e 024/01
AREDH 27 F FAaHes T
&L 014%0] B33 2] idel= 0134%01
B (H A of,1993). H< A& (extrapulmonary
tuberculosis)e] A A A& 2] 10-15%0°] 32, L F oF
1046357 284 Ao Sy 2L A
A A of 1-3%E AR A L) s)
3],1993).

& o 7kx] A9} 2 -dg getare
MZ 1 oB-go] FAF FHd 2L Fa
Aol o} Fa-& vl Ee 2 el M E A
Fongd oA 43 FaH 8L Bt
et

SEAF1%)S LTl WA F A8
9] 144%7F 84 Y FAQ ok Bustgs
Q=] 79 Davidson®} Horowitz (Davidson &
Horowitz1970)2 A 23 #A}e] 1968 A ¢
o3 3yt ol FoE AA] ol vy
A8 APt} YAASMIE FERA 7] o)A
A= o]v) 3] APHE Ao BFolY
A X-ray} Z7)9] @317 ojg 1, 53 Bl A

23] 875 & vlo|t}.

Z1EY A =0y A&ska s 2
AGAAG ol o]iE e Folmrt R A 1
mid A&7 427} 1x1047) o)At v Aol
VR R UEE ug won(Sjsbring et
al,1990; Chiyoji et al,1993) A3 AjFES A A
F 10-10071 o)3e] wo] A& lojok oA wiF
o] Hrj HmA dyEr} T2 Wielr]e sl
w71 7ko] 3-6F7F A8 F o{(Sjobring et al,1990;
Cormican et al,1992; Chiyoji,1993; Perosio &
Frank,1993) 9)732|<) ZHdA & v FYX] 89
o]&5 7] & gL of]-g-ol Ut

w2 A E BHAZRAE o] 8§
EA A B zE] Ao Langhans AYAE
FHoll FATAE & Ao RS Holw 2
3 A2z gA L A=A A caseation necrosis) S
Rolz FAlo] AT T2y Fgut-s-g Hol
W d3es N,

ey Agd 2t S80S BolwA
E4A Wz 200 1Y ve 2YeR §
2847 £, ol %, AR i Z(actinomycosis) 5
o AAF P 83 F(sarcoidosis)N A =
Langhans At Al &} A E7} ERE 4= 33,

FulEolE AAHAAN Hole Mfirad WA
(fibrinoid degeneration)o|1} w550l A o] S1EF
(gumma) 7184 AAe} 7P & a3ste (A
397813 1903) Aoz FRAZ e o
@ o] Q.

71&9] A =y, Mgy € 2A A A
APESY] BAS BE F E ATHeE A2
PCRe] 7W = #lAdel gist A8 HES A=
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' e H oz @dstA o] FqA AL k(=
Akl 21,1990; Hermans et al, 1990; Sjébring et
al,1990; Wit et al,1990; Cormican et al,1992; Perosio
& Frank,1993; Popper et al,1994), <A 8el &
A Ao disiAe 2 Aot w0 g AAelh

# 24| iz} PCRE o] 88 2T A& A=
= oy AREd 93 A=HAE, Perosio ¢
Frank(Perosio & Frank1993)= 943 o= 34
go] o)A g Bl ot 2ujg ¥ 3R E
JA 168]e] PCRYAS B33, PCR 434t
$& B9 1685 158oA ddd M FHdA F4
W22 B4t} 3§ Poppers (Popper et al,1994)2
AT zyd PSS B 7H Y sEaA
Xof HAA /1A 8N 25 PCR A RHE B
n&tg o) T3 245190 o8t AT
kA7 AEE 10679 HHES gz 6
glell A AFE Wl FHAE B WS B, 6
#5 6421(985%)o1 A4 PCR ¥4 WHe-5 BTt
Folgueiras (Folgueira et a}1993)& PCRIAI¥HS
& Y B o] M ES 1A AT WS
AAL S-S BT, BN A =
AP FreS HYota Badkgey

LRSS A9 ARRAS YR A 4
7 =y 2 PCREAS &2 47 083
781(23.39%) = 30#) 5 1981(633%)R e, 2l
SodAr FANS-S Bl 7dF 63(857%) A
PCR 44Nk B3t

AN E D HaR T /I8 A AdF =
WHA &30S B 2345 108](435%)90 A
PCR ¥AINH-S- Ht) A3 = A=
AR E F4EE Kola F VMg
A A Hre-& BEW 68% 38 o A% PCRYA
WHe-& BEd o] Ae JHHEAHREAY A
ol FItAE-S o] 83 PCRYS A X &t
7] o2 AZrEY, vkt Fajd] 63e] F713
& 4oz PCRY-S A 384t & PCR
WA HFSES HA S AoE Azt

QA E did AT wjSHAE AlgA]
%2 vH AL Qloy AANAE R AR FIt
AEA AYT=TPE SASE B 238
5 1081435969 X PCREA S-S Hof Ago]
A5 gAbe] QlojM AZVHHE B AR F
HAEAA AT 2EPY SNES Bole
7% PCRYUS Aldgto2x Y 2
B ESS AdE FUT Aoz AsEY,

40, oY
e
2
%0,
£

A AEo] A-8-3 PCRE proteinase K-treated™
S o]4-3) DNAE 7&3}3 1S9868 22 PCRE
ANGe s AR £3te AT VIR B
T T e dUEE 7R

PCRY ¢ @32 Aolole A £2 AE
o) Fo] ojlg] FAE xgsto] F ujYolA
430 L& B = PCRoA oz e rs 4
59} 2ol X87121e] AAT UojA Fte] &
Aol glou 7HH g AsFo) EAEIE
A8 BHste] dxr)o] X ag AFE 4
A FEE 7R 2 o] AAPIREe] 2.8 dele
Zale] Wbyl n)E) ol 9 K83 Ao g AtsHY

a4 B

YAZA, P 27 D AARAS S 2AR
234 Z8o] 9AHe] AL o= 089 ¢
AAE Doz APz g 29T =Y
W2 HAR 5 B O 2%F 2wde
AAEL gebd ez gs) PCRE Al 88}
of SR EE GAdure-S Bl A9 Ay B
oz Agksin ohe 2 ARE AUk

1. & AR A AFR-F 15986, nested-PCRYY )
NREE 05 fgo A ol AT 150869 &
A4 copyd& 1002 AXE w o 3 Ae] A
3ol s FstAck

2. A9F = AP2A M8 03 7
#(233%)9) A PAuke-g By

3. Zod AYo] A HateFH 0
geld FojzA A PCRA ]3] 1981(63.3%)
o AN ANFE A5 & AR WA=
Ao A NP3 AYFELRA PFYuS 5T
#E 63(867%), BAY 5 7HH B A ge 2
AFE A FPue-S Bl 782 48671%), A
AZNE ol 43 AYT ETPA SANLS B
ol 77} 3081E BATEIORLH ANF EL
HAF SAukE-S HQl 233 F 108)(43.5%) 91 A
PCR A1 ¥H&-2 B 3,

4 ARZA D WAR 5B BYT =
DA BE SANSS BAW 178% 109
(538%)91 4 PCR 941 wHe-& B AT,

5 HAR F/HHENA A AT =Y
A Bl EE A%, Bolke= MP.en, 4Ax
Aol AdF O UBREE 272%, BolRE
875%, vtetd EujzA o 24 PCRY 4 9%
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