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Mono-Rifampicin-Resistant Pulmonary Tuberculosis

Tae Sun Shim, M.D., Ki Man Lee, M.D., Chae-Man Lim, MD.,
Sang Do Lee, M.D., Younsuck Koh M.D., Woo Sung Kim, M.D.,
Dong Soon Kim, M.D., Won Dong Kim, M.D.

Department of Internal Medicine, Asan Medical Center,
University of Ulasn College of Medicine, Seoul, Korea

Background : Rifampicin (RFP) is a key component of the antituberculous short-course chemotherapy.
Usually the RFP resistant M.tuberculosis is also resistant to isoniazid (INH), so the RFP resistance is the mark-
er of multi-drug resistant (MDR) tuberculosis. But unusual cases of mono-RFP-resistant tuberculosis have
been recently reported with increasing frequency, especially associated with HIV infection in western countries.
Therefore, we conducted a retrospective study to investigate the frequency, causes, and the clinical characteris-
tics of mono-RFP-resistant tuberculosis in Korea.

Methods : Of the bacteriologically confirmed and susceptibility-proven 699 pulmonary tuberculosis patients
(921 isolates) who visited Asan Medical Center from January 1990 to August 1997, eighteen patients with
INH-susceptible and RFP-resistant tuberculosis were evaluated. Previous history of tuberculosis,
antituberculous drug compliances, associated systemic illness, drug susceptibility patterns, and clinical outcomes
were analysed. And rpoB gene sequencing was done in 6 clinical isolates of M. tuberculosis.

Results ; The mean age of 18 patients was 43+ 14 years, and the sex ratio is 12:6 (M : F). Sixteen (89%)
patients had previous history of tuberculosis. None had diagnosed gastrointestinal disorders, and 2 HIV tests
that were performed came out negative. Susceptibility tests were done repeatedly in eleven patients, and six
(55% ) were mono-RFP resistant repeatedly while five (45%) evolved to MDR tuberculosis. Eight (44%) pa-
tients were cured, six (33%) failed, three (17%) were lost to follow—up, and the other one is now on treat-
ment. rpoB gene sequencing showed 5 mutations , codon 531 TCG to TTG mutaiton in 4 isolates and 526 CAC
to TAC in 1 isolate.
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Conclusion : The clinical characteristics of mono-RFP resistant tuberculosis were similar to that of MDR tu-
berculosis in Korea where the HIV infection rate is lower than western countries. But some patients with mono
-RFP-resistant tuberculous could be cured by primary drug regimens inculding RFP, suggesting that mono-
RFP-resistant tuberculous is a different entity from MDR tuberculosis. ( Tuberculosis and Respiratory Diseas-

es 1999, 46 : 618-627)
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T GEFHPARY AN BE5AWEY e
& 5.1%(1965d) oA 1.0%(1995) 2 53
Zasle) gAwE, olAm AZo oF 40%Hg o)At
Z2YPAE U& Aoz FAHHD o). 1980dd] F
W olF  AAFesE IFHAUAZAYSRIET
(AIDS) 2} F71¢t 87 cAlkAUAY F¥e) F7}
FZYX 8ol F8F FAHE A7Ha Y. 013
Tl AIDS #38&L Ex %A isoniazid
(INH) W4 9.2%(199543), INH$} rifampicin
(RFP) FAIUAE tAllY 5.3% (19954d) = ¥
2 AU EE ¥eFT Yrt

AN F8 A BT FAlB-golr}. 2
o] QA FANA HAB&& INH} 1/10° o)
I, RFP& 1/10*4=o|c}. & RFP WAle] U4 &
go] ¥4 Hoog RFPUAZYFS di%E INH
A= Wd& HolA €dt. FWe] RFP A&l 5.3
% <At (1995) v]3le] INHe} RFP gA|UAd&0] 5.
3% 9& ZAUsE RFPWAFFE di¥E INHA=
WAl & 4 slck mEtr RFPWAIL oAl kAl
el Agolw, AT RFPUA Boal= FAF
rpoBfrAzte] Ed¥olE Holyo] AlgAUALE
&3 Adslels B 4771 Ao 0.

HZT MPFA F2 HIVZAEs d8sled RFPY
Sl 2¥e) dig o7 2ar) Aok a8y R
w7HA 9] RFPYSUAY gt Ruge 25 ¥
A i A7t oI BAEY Y37
7 B YHEE oRAeA Y FolFe dEds dF

g w7k Qich mebd & dvrke MTee gel
HIVZIg &o] W2 SujolX RFPESUAZs ] W
E, 7 €99, 3 O Q4FE getsin, =3
rpoBREA e Aol dgo] thAtANY 2
T8 rpoB A} EARolS} 2lo)7} YEAE Yo}
Bazat syt

cHat S W
.o &

1990 14 2H 19974 89 Aol NeFdud
i Alglg AYFuHY L Gen-Probe (San
Diego, CA, USA)ZAIAM M. tuberculosis com-
plex& I F, BB Yo FLAHAE 9
g3l datg FRL 921744 (6999 )% INHZ
54, RFPUYAo 2 wie 3134 (18%)E tiite
2 3ck 9E AR} Addgle] INHZ:
4, RFPUAQ 7A9-8 ‘RFPESyA’ o2 Aojs}
dot. #A ZRAEY, JHAGE /-7, 3SR
$5, HIV g8, vEg 7154 85e] Zof, 2
2|3 4R EE DB 57 BaE 64
& U2 rpoBHrARe] H7|MEARHE A3Ys)
o E90] P& B3N

2. WHF DNA =§

1.5 ml microcentrifuge tubeol| 28 AA 200 u¢
& 4¥& #F, 0.1 mm Zirconium Bead 200u¢,
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TEN £-¢§ 100 ¢, phenol/chloroform/iscamyl al-
cohol €4 200 ¢ & & ¥F mini-Bead beater
o)A 387 Aglsle] MEE T} FA) G
& HEAATH AXE 3,000 rpmog 58 AR
2l ¥, AF:d 200u¢ & 9E microcentrifuge
tubed] &7]3L chloroform/isoamyl alcohol -§-<§
200 ¢ & 23 3,000 rpmo A 587 YARE L
A9 L t}E microcentrifuge tube o £Zc}. A
=) 1006 & #H&ted 3M sodium acetate 10 i ¢
9} 100% 3% ethanol 220 ¢ & Y3, -70C 4
=3¢ 158 Wx|%F & 10,000 rpmo.2 10837 €
AR o, JFFAE ol 83k AHAE AAs)
I, F7)1F6A 443 dzAFHY. $#2€ DNAE
g 32 FFSF 100 2 o] EHAAA -20Cel| XH
#3tsict.

3. FEaAciHpls

WA 1S6110%4del i3 FHFELIHNE(PCR)&
At dHF Bo| Wzt Yor RS I
ot 21 95T b&7 vhEAIZ F, 95TolA
30, 68°ColA 30%, 72CoA 4524 35 cycle
& A3 g 72ClA 583t v AIH =3t
gt} rpoB5@AA PCRE TR-87 TR-9 primer
& olg3lgen, 95CA 5&7t A ¥ 95°C
JlA 30%, 61CHlA 30%, 72ColA 4524 35
cycle® Alsldct. ohg 72°ColA 58 g A
A5 F5319c.

4. IHAo M FEH

gel & Y] S5t fElde $Ho2 ¥ 1 $9
glass coatE 1 ml ¥d & polygloveE 7|1 &g
& AAE F2F Hob A 58 A= AAF 70
% cge-& FA E3A 33 Hol FUG. F&
S2Bde glass bindE 1 ml BYdF Fi1F g
58% 70% deeS FA A fue 2 F

o} Ftk. 5 f-E]@ Alojol] spacerg& 71 ¥ gel
& WET

sequencingth-¢-& i3l  HFHF9 template
DNA¢$} primer& 0.5 ml microcentrifuges] Wi
23} ZRTE o183t 4240 2 FR3U. 9 &9
E 100 & 249 G, A, T, 283 C tubed] ¥
& &€ o spin down¥ FHEAAHNEE A3}
). whgo] ¥t PCRARE) 4 1l 9] sequencing
stop solution& ¥ centrifugedts] wg-& Eydl.
polyacrylamide gelol| loadingd}z] Hef ¢F 287F
80°C = 718% ¥ geloll loading3tlt}.

55WollA 908 A= H7195E Al F geld
Bole e fejol Y7 oA 3o ¥ 70
% oergs # HolE F Aelwg 2A2YA wlof
Witk 10% acetic acid 4o} dyer} wd of 7}
=] 20-30% 97X 2A3A|Zc}. deionized FRT-E
0]4-3 washing & 33] ¥H23}4c}. staining £
3087 97} ¥2 ¥ deionized 2FHFF o239 5
%27t washing3}3L developing &-<§¢f| gel¥& Y3
DNA band7} B wj7lx] &£E90]5ct. Band’}
Ho|H stop & (10% acetic acid)& 7}l 2837}
2] ¥ AWrh. deionized FFrol gel ¥ & A
& F A2oA geld AxAA BAHAUT

5. Primers

AR2% primer: Korea Biotech. Inc.of 2]|33to
Azt

1S6110-S :
5-CCT GCG AGC GTA GGC GTC GG-3
(20 mer)
IS6110AS :
5'-CTC GTC CAG CGC CGC TTC GG-3
(20 mer)
TR-8 : 5-TGCACGTCGCGGACCTCCA-3
TR-9 : 5-TCGCCGCGATCAAGGAGT-3
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921 (699%)

LN T

All-Sensitive MDR! mono-RFP? Others®
549(59.6%) | | 237(25.7%) 35(3.8%) 100(10.9%)
4319(61.7%)] |1624(23.2%)| | 228(3.1%) | | 84%(12.0%)

/

4 MDR in previous 3lmono-RFP (189)
test (47) |
Other drug resistance
Other drug-R* RFP-only-R*
7 (59) 24 (139)

Fig. 1. The susceptibility patterns of 921 clinical iso-
lates in 699 tuberculosis patients.
Of 22 INH-sensitive and RFP-resistant tu-
berculosis, 4 were excluded because they
were definitely MDR tuberculosis based on
previously performed susceptibility results
and clinical history, and only 18 patients (31
cases) were included in this study. 'MDR
multi-drug resistant tuberculosis. “mono-
RFP : INH-sensitive and RFP-resistant tu-
berculosis. ‘Others : Other susceptibility pat-
terns of tuberculosis, ‘Other drug-R :
INH : susceptible, RFP-resistant, and
resistant to any other antituberculous drug
(s). RFP-only-R : susceptible to all
antituberculous drugs except RFP.

i =

921717 (699 )F 54974 (431%) & =E o
ZAoln, 23734(162%) = Tk WAoo
™, 3574 (229 )& INHZ4=4, RFPWA], 18
Uil 10074 (84%) = 2 99 o& uddte
BYch(Fig. 1). INHUWA, RFPZAA 2293 49
< A ZAeARARIA e gRIAU Aol
3, YHoRT 4d7te] AR AuE Al

BRHolER o]& AT 18%& Yoz &Y
o 18WF 139 A543 ARE 11714 o
€% RFPIIT Y4gelola, th& 532 INH, RFP
E ASF tE 97k FEFe dFdE WAL
U & g B4 zols wAY 5+ U
(Table 1).

1899 HFHHE 43+144], JUuE 12 : 6
ol 167 (89%) A A AYAaHo] UYL,
8] FAEE diFt 7]1Fe] e 129F 119
ETAEA A& B83lslch. HIVHALE 218§ 2
H EF SA4oI1len HIVHALE A3l ¢ o}
& BAEE YAlFHPAM HIV g8 9ag 1t
T e WYL QI v18e] B3 EsIGAIN RE
Aol M HAGY A AFuEEL g 1A
Ago 2 Gl 49 ATt FAHAME 18F
B 89 (44%), ABAH 68 (33%), #3124 39
(17%), 281 1BeIHE o}z ARATHE BRI
o2l At (Table 1). BACTECHO.2 FA1Z
+#47AHg S A% 5613 4o BACTECH
APl e tAlddes BEgon, 1ddat
&l RYMAE o8 FANSHRT} YNt
Act(Table 2). 59F 4o Fo RYWYAE o]
T RN OAIGA o2 AEE
WRE 243400 RFPESUAE 448 23
thlH o2 ¥ste 2] Yoleie Table 33
At} rpoBfrAAte] AIMARAYE AP 69
% 44)& 631 codon TCG7F TTG=, 19& 526
codon CAC7} TACZ E4@olr} #&EYL, VU
A 1o Eddo|7} BaEx) gt (Fig 2).

&

Rifampicin (RFP)& 19633 Streptomyces
mediterraneiol A A& 2AE] 1965358 348
AR AM-E T glon, Hxl FF @rlarge] &
g olF1 QU HIoe F#MFe RNA poly-

merase f-subunit& encodingdte= rpoB FH=}e)
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Table 1. The Comparison between ‘RFP-only-R’ and ‘Other drug-R’ group

RFP-only-R' Other drug-R? Total
No. of patients 13 5 18
Age (years) 41.4+14.3 49.2+15.5 43+14
Sex(M : F) 9:4 3:2 12 : 6
Duration of F/U (Mo) 27+25 13.6+6.1 23.3+5.2
Clinical outcome
Cure 6(46%) 2(40%) 8(44%)
Treatment failure 5(38%) 1(20%) 6(33%)
Now on treatment 1( 8%) 0( 0%) 1( 6%)
Drop out 1( 8%) 2(40%) 3(17%)

'RFP-only-R : all drug susceptible except RFP.

Other drug-R : INH-sensitive, RFP-resistant, and resistant to another anti-tuberculous drug(s).

Table 2. The comparison of the results of susceptibility test between Ogawa media and

BACTEC method

No. Initial susceptibility test F/U susceptibility test Clinical
Ogawa BACTEC Ogawa BACTEC Outcomes
1 Mono-RFP . - mono-RFP MDR Failure
2 Mono-RFP MDR e MDR - Cure
3 Mono-RFP MDR - MDR - Failure
4 Mono-RFP MDR g MDR - Failure
5 Mono-RFP mono-RFP  ~~ MDR - Failure

'_ ! not checked

81 bpdlel U AWt 2T RFPWAS
97% A=A el Hol WHAA ol& 0|83
AUAE A&3A Adslee B A7 YT
olt}.

1980 3d) FHHELE Aol AIDSe| F71et
2, 53 A dd o] Bol Frlsien,
FUollMe o HIVAEES ¥4 @A ojst 7
#A o= e MAUWAEEE RAFH ok
RFPUA L chAIAINge] B2 AMH R Sl
19951 = AF A=A 25 RFP W&ol 53
%<Adl vlslel INHeH RFP FAU4do] 53%=
RFPUA#FE 257} INHO = Y49 e & 5 2ok

azut H2 Aol INHZSA, RFPUIA A3
g 2t FviEded, 53 HIViigate] ad
g AL Jbed rldez ARG
noncompliance, rifabutin @<= %A%, HIVZAY
3 dgso] WAk AT F5gol, A 4
Zz2Hg, HIVel Zalige] A2 7 f34 #
3150] 1 7|Hez AAFHUAX, oH AAG AT
= gl+ AAo|t}. British Medical Research Coun-
cilo A} 82129 A% FAE dFoz ZARIUE
W RFPEEUALe ©x  2%(0.02%) AT .
19933 CDC (Center for Disease Control and
Prevention) &t g9 4= INHWA-& AIDS &3} v]
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Table 3. The comparison between ‘Remained in mono-RFP-Resistance’ and ‘Evolution to MDR’

groups during follow-up

Remained in mono-RFP!

Evolution to MDR?

No. of patients 6 5
Age(years) 32.3+6.5 43.4+16.0
Duration (months)
Remined in mono-RFP 22.3+34.7 -
Evolution to MDR - 9.3+5.4
Clinical F/U 31+£33 28+18
Clinical outcome
Responsed’? 2 1
Treatment failure 3 3
Follow-up loss 1 1

'mono-RFP . mono-RFP resistance.
*MDR . multi-drug resistance.

—

531 TCG 531 TTG &
—
526 CAC

526 TAC

H37Rv 416 (67%) 1/6 (17%)

Fig. 2. The results of sequencing analysis of rpoB gene in 6 mono-RFP resistant clinical isolates
of M. tuberculosis. 4 isolates showed 531 codon TCG~> TTG mutation (one of the most
frequent rpeB gene mutaion in MDR tuberculosis), 1 isolate 526 codon CAC —* TAC,
and the other one showed no mutation in rpoB gene.

AIDSTolAM 7.8% 9t 10% 2 SA4A zlolr} gigle.
1}, RFPREAe 20/583(3.4% )9} 19/3813(0.
5% )2 9|l AolE Mo FU®. =% Nolan

5" nE ok AR 4979 ZUPAE i}
o2 BMEged HIVEARQ 45793 okAUlAlo]
AT 109 25 INHWA dAFo] RFPUAJo] &
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A% v, HIVAREQl 409l Me FAlAde] LA
$ 3% 2% RFPESUAojols HIVS A¥e]
=749 (co-infection)©] RFPEEUAS gle]
ohd7t &3} o fo= HIVZY# RFP &%
WAde] WA tigt o) Basl Y0

B 4394 RFPEEWAL ¥ 92178A%F 35
(3.80%), & 6999= 22 (3.15%)9x, IA HA}
A gAY Aeidtt dAHez RFPESUWAE
BYY 47 (4%E)E AYEHE 317HA(3.37%),
18 (2.58% )ollt}. o] e gl Z2YPA AA)
& goz § o3 BuE Bo £& o)y HIV
%4el 2EFHe vt g BHAEY. HIVSA
Q FAE Yo sgerE RFPESUAE] =
A Y& Aoz Hel RFPYESUAo] HIVZIE &
Ak A noke 2 Jee] FAAES W
Jeas & 5 ok viFe] A AN fANAGE
& o] Iuie} vlmale] @AR, HIVEAEL 2§
& 5 dAYAEE Btk & RFPESU4e W
e 1 FAde kAUAdZ e fH80 wdebA 2
g F 4.

te d7ZEnEd slRiAE HIVESAA8A A
RFPEEUAS] 714 83 A8 34 2¥H
833 RFPxE"o|gt}?. RidzonFS 6499
RFPEEUA A0} 12699 AYd2ZE ddez
T AT, FEl A, dol, IF, "IF LA
2GR, T3z}, £29 YHFAA A7t A
I, BATNA FrefsiA dAZe HEo] o] B
& Badigch. a8y HIVEARY 38%e] st
7479 AYU=Fg vlastd dyo WHE XY
A7) QAEel zpol7t IR, el FAEe A AAL,
rifabutinAlg-, E AFA M5 WHo| o B
.

Peloquin5-& A¥sl AIDS7} ¥ge 2039 @
g e s RFPEFEEE &3¢ 23 19739
A AR BTG A el RFP9 F43)71 RFP
g5u4de] 4AY 7HeAE AAIEATH. Patels
T gdHozE F8o0e $A7F fle HIVRA

AP BEF RFPEEU o] AL
A, FAEFEE ST 29 WA SA3EE 2
2&9H?,. 28y Perlman¥$& RFPo] AMejzo
2 F5gol7) dojud 232 INHRS A o] Ay
32 FA=U $481H A noncomplianceZ} RFP
GEUAY Fa 49Y Hoz2 FASHTY.

Bishais2 AIDS#zldlA H¥Yxg Fu8F
rifabutin &2 8% WA8% RFPUSUAL Bust
dx AIDSEAe] MAC (Mycobacterium avium
intracellulare) 2} <dke 93l rifabutintfAl
azithromycino|\} clathromycing AF$-3A RFP
SEUAGZY 7Y 28S e 4 ok g
a8y NolanF e @79l RFPESUA] @8
2} B% rifabutinegA 88 A gk, whebA
HIVZE=# 7t RFPEsUda) dasle 3lez &
s,

Nolang¢]'® AFeA RR%o] RFPUSUAL
HIVZds A4S A7 sloiA HIVe dee]
5790l rpoBRAA ojd BT FdWolE
F=3HA] gvA 353 £ Aok AFAE ol | L
B3R rpoB AL EAWO| YT THE tHA| %A
WA AdgtolA] BAs= SdWo| Fd o)zt A
& 7FsAel A a8y & a7 29 gerEd o
AN el A gol B Fd¥7t &
Z=9jon ol tE ATAAERE AP},

o] dF9| FAHo2E AA, ZrAA A8
o ti& BAloltt. INHZ4=4, RFPUAQ 3574
F 4734 AA AT 2eAAA kA A
ol dFHoz® YAHZAYo| PuF. EF
BACTECH & o] 8% Z4AAE FAl6 Al8% 5
% 477+ BACTECHAIA tAWAcz B9
Hadoh olgd Asbe 1A E 0|87 WAL
AA e BEHAE A FE= Aot wEtM
HujAg o8¢ Z5dAA ARl QA B
¥ W= BACTECE AAuix|& o837 #A5-AZHA
& HYd 2o ¥ 4 deH, RFPEsU/EY
ALdlE vEA] BHEsle RS AJgsteiok
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A uFFRANNME ZPAAHA nyulA
o} A 25-E AHSE A& Ansa . 2
Hu B oM BRo] vheEd HARIAME Al RFP
=Y A FF7 Aeng o thE #Fe] 290l
U AAte] ARo g Bl oy

£, o] A& U HAEAEY] durE dlel
B2 B7E oyt Holvh. & dFude 25 3
2} W WLE B2 WAARRBAL Bol IF
ke S40] Udh. =Y d4FHoz 1A Aw
o $& W& Holt AF FARTAHAE A3
A g A%/t Boreg A4l RFPESUA9] v
&2 A o & Aoz 23En.

AR, FEHAT] AP "o thE ATellA
7Fsd 71A o2 AAEE F53d, Oe d3eEg
o] ¥g, HIVAAEHF o] AA3] AAls]A] Rt
£ Holth. 2y o AT Bt 7|1E
o] 3= dE2A HEAAN T HEE WY
23e] Fol % YR AE Zol EHPrh= HolA 2
ojuj7} stk wHEEIY AFAZAE AYE 119F
69 a2 RFPESUAEE #X8ken, o7 1
B 98/ YE wiEE ZAZAllA RFP 9%
WAL fAs. 28y o] #ixle Al4 RFPES
YAdels E7stn A8 4A18%0) s
U] 3712 ekAlo] Ald Aol dME X B 4
g goe 2 AP & AR 4 Al EFE
EA8 B A9goirlsd%5E A4E & 5 UM
o}
s JAAFAE B HA P8 Ho| gle
29% 19L& adiz 1xde fx=Hey, &
138 1298 X8F 2547427 8< ¥ RFP
& B 2xFE FU13I9l e olf FHE el
A FAAAE 24U A FYARA] TFHHO
2 Bgasd 18e 131904 X8l dufstd 23
oko 2 vl ¥ SAEHU.

RFPYEUA AT ¥ ogxle] vhgg HY 1
Aokl g AMgE 2F 108% 882 RFPIHE #3%
on, 29 7|&9] kA E o2 ARt 2df

2 AME 29y 2R JdFos 3HE Ho|d Fol
dov AF 2% A=A waly oAl Mg
o Aoz AT &SR LI YA ¥
$-8 B AE ZFaE A € 4 ok RFP
& B 8WF 49 SAHAL, 39 A= 4
sgon, Uzl 19 43 345 =323
t}. 2x1ekg ANEE 89S 592 INHE F718i
o o]F 39 ABAYHAL, 14 FH44 5
den, UeA 19 A8 ¥hgde AHE 33
FAAzo|t). AIE WAHA ¥ 3WF 23S &4
Hed, tE 19 dddos 3AHE F 33
A4S

ojatel 37 nE R FYAEF RFPEEUA
o2 #FRHUE o %A ABgAE HAYE AUA
Fa3kA] gtk 9F A= RFPE Xshe 131¢F
Az N8F F3l¥ 4L Holu lolens 243
o2 22 oAle e A3t g€ o7t Sl1,
YR Ao BasI 22 W o
T Utk obF B 7|1FE FAT A=A B
B o] ol am7iR|e] A TE BEEE T
AFAAANE WEA s FHHoE APtk
g Aoz Azd).

A8 oz, off HIVAHES] X %2 I
Al RFPEEUIEL -7 71& Z¥XEo| 3o
A EFAF 58 T BAONAN LAHAL A7
Fx gANAAZY) F3ig 2}ol& LAY F AL
o, I Y91AE LAY F& AT 2™TY &
ARA zpo] E= HIVAGES 2pojgly] Brhes 1
A ANALE Wt & £ YA 2
2y o] A7t GAAZEY At F2 Zol= 3
ApEYe e & Aoyl Wi A ITE
dez & dife 477t dastelet A€

8 %

HAPEHE -
Rifampicin (RFP)& Z#driage} 23] He
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8% opAloltt. RFPUAY 23F& )& isonia-
zid (INH) 9= WAo)s], webs] RFPUAL thAjef
Adgel Agelct. 2 HZ ATME =8 A
o2 ¢ejxl RFPEsUddde|, 53] HIVZYEw
Ao B2 vlre Bugrt. ey ARk
0E #73& 711 FUdlM RFPEGSWHAZY] Wl
E, 7 AAE, ¥ e dotrmzat syt
CHAL 9 b :

1990 14¥932¥E 1997 8¥U7tA M5 PE oA
2P 92sle] BT ZFAAAA B}
€ 6993 (92184 )F INHZ=4, RFPYAZ
FHE B F 18Y (1A & ez dFI|Ee
HEsiAch. #AZY ] WY, B8, ke A
AAG {5, HIVEAL o2, 3d8 o8, 744
Aslel W3l oy, 18l RFPEEUA 8olE ok
o ¥AT I AHE nFYY. £ 2dEE 6 7
F= IMEZAY 2R rpoBR-Azle] Edwo] o
+& gUsHe.

g 1

1899 ol 43+ 144 Qi YiH= 12 : 6
olrt}. 183 169 (89% )M A ZHuug e
WHo| AL, o] F AELHo] QY 129
119e sl FAE B3t 7% wa
AZAEe A BYL glglon, RFPS O
o= B89 W gliolth 7I1AAge s Fuo]
4oflollA Q1. HIVAARL A9 298 2% &4
At 117804 247D 23] o4 ¥HE AJ3yF]
e, 6B e RFPESUAS $28i9n 59
dAE Ao it 88(44% )& ¢
e, 67 (33%)e AW L 3Y(17% )&
FAHAANA 24EYoH, 182 o3 gFolc}.
rpoBAA QU1 EFYE AYE 67FF 5o
oA rpoBfz} Edwelrt BAHYOY N2e
Heheo] EdiolE gl

2 B!

HIVZE&o] Ao vjgte] B Iy oM RFPEE
WA sddel Qe thAUAEdgs} fAEITh

a2 4% RFPYSU4Z8e RFPE X3 1
AR 2 #X)7} 7F5dAL, ol RFPBEY)
Aol BANEZAY = e RRY 7H4E AKISH
.
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