Kekkaku Vol. 47, No.1

FEENC B\ » Tl O e EIERIRS (1968~69) CAfEx e
FEEH O = v 23 53 B3 558

7 e E
KB B B &

A+ HAFD 46 £ 9 B 16 B

VIRULENCE OF M. TUBERCULOSIS ISOLATED
IN KOREA, 1968~69*

Jay Q.Lee

(Received for publication September 16, 1971)

Virulence of Mycobacterium Tuberculosis collected during the first nationwide case finding
campaign by sputum examination in Korea during the period from 1968 to 1969 was tested for
mice.

Fifty four isolates were made from newly discovered tuberculosis patients without a
history of previous chemotherapy. Thirty nine isolates were sensitive to antimicrobials, and
15 were resistant to INH. None of the isolates was resistant to PAS or Streptomycin.

The reference strains of M. tuberculosis used for the study were HyRv from the Trudeau
Institute, British and Japanese strains from the National Institute of Health in Japan, and
Indian strains from the Madras Chemotherapy Center.

One tenth mgm. of a bacterial suspension from each isolate was injected into mice
intravenously. Fifteen mice were used for each isolate. The average viable unit of bacilli
injected per dose was 26.7x105.

The mortality rate was observed up to eight weeks after infection. The extent of pulmo-
nary lesions was measured by Aoki’s standard degree of tuberculosis involvement in lung.
Weight ratio of lungs to body as also recorded.

The findings were :

1. The mortality rates of mice inoculated with 39 INH-sensitive isolates ranged from
100%; for 9 isolates to 0% for 8 isolates, and the average was 52.9% for the 39 isolates. This
was markedly higher than the rate of 24.7% previously reported from Japan.

2. The degree of macroscopic lesions in the lungs ranged from 2.1 to 7.0 (Aoki’s
standard). The mean was 4.7. The weight ratio of lungs to body ranged from 100 to 314
(Lung wt. mgms/body wt. gms. X10). And these two indices for virulence were approximately
proportional to the mortality rate.

3. The majority of 15 INH resistant isolates was lower in its virulence than the sensitive

isolates. 11 showed negative catalase activity.

* From the Korean National TB Association, The Woosuk university, Medical School, Seoul,
Korea (1970)
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BeErbh, TLEy b, vV ARECHLRELE
BT USRI BCEL P BEIEZ R 5 T LN TE D, L
U D, — i EE oS h s ABERED
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TN DTC,

1948 4EFIE» Dhayagude 5V 3 X 0% 1956 4 Frimodt-
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L, 20 2L TOHE* Fh Zh OFEFNCEZME L HEL
1o

®fff~v A

SM ROk~ v A GREEGEFRbSH FE ]
14g+lg #EBEBK 15 WFOHH LT,



11

1972414
@) % Table 1. Death Rate and Autopsy
8. BEEHO LB IE Lic, Findings of Mice
b. AWk 15 TE 0D~ v AICEHE 8 BE TOIE | mection | pea | dserec | bods wic 0
CHo BEDTECRA M Lico ¥R~y 2320 ST |vilhie thit| g ate, ivolver | Ymice
BB R 70 EIC X B B R FE Do 10 eAnrage) M nfeetion)
c. 8HEFTHFELL<YAXHMIEESE, JHHELT 299 25 100.0 7.0
JifE (mg) ®EE (8) % 10 fFLicHMMELEH Lk 298 24 100.0 | 7.0
FARBYDFEZ I 2T 5, 346 8 100.0 | 7.0
d. o HIRIFRZLE % B BO O SEHRIC 2T, 311 52 100.0 /6.8
ZOREERES Lo ZOIWEB LI LOT, 8 106 16 100.0 | 6.2
BUBNCIET Uiz~ ¥ AICoWTiL, FEs 2~3 BT 831 % 100.0 | 6.2
BEOIHE 2R LTI LA LA 7, 4~5 3;2 zg 1383 Z;
BT Lﬂmﬁ;ﬁ%@% L\ DIk 6, jw? ﬁmﬂitlit [nd. M 13 100'.0 5:6
b DITILHRAE 5 O FHlix 52, &Bk wowT #Y 151 59 0.3 6.5 314
TREERHE Lico (ERF TR RO, Thi 152 50 86.7 6.5 261
Aoki’s degree & LTRLTC.) HyRv 52 80.0 | 6.3 272
& . 267 11 80.0| 5.5 238
Jap.-1 26 80.0 | 5.3 296
1. HEATEEA (BREE) o410 154 39 73.3| 6.3 239
SEREREH D ~ v AN D) B A R O ST fEI326. 7 323 11 73.3| 5.1 232
X10° T, ZOHMREEH 1O Thbo HIE 82 202 30 73.3 47 195
DI 55X10° ¥T, FOEIMTHET, Kokl 3¢ Brit-11 15 6.7 .51 175
X105 LIFIc i LTy B 306 18 66.7 | 5.2 303
275 32 60.0 | 4.5 185
Fig. 1. Distributions of Infection Dose in 08 32 60.0 4.5 290
Viable Units of Bacilli Inoculated 288 18 53.3 6.3 291
4r 460 9 53.3| 5.1 163
L - 185 42 53.3| 3.5 178
263 21 53.3 | 3.7 218
£ 10 % 301 30 46.7 | 4.4 251
g 264 13 46.7 | 3.9 219
7 8- P
“ 281 19 46.7 | 3.5 164
s 6F 155 42 40.0| 3.8 225
“ 280 31 40.0| 3.7 155
4r 258 | 10 40.0| 3.7 182
Yook 251 31 33.3 4.9 237
% 277 8 33.3| 3.8 181
‘iosx 8~14 15~24 25~34 35~44 45~54 55~ 272 21 26.7 | 4.1 114
Group of viable unit Brit.-11] 29 26.7 | 3.8 123
278 26 20.0 | 4.0 192
2. INH BEMBRER~ Y A DR L O R 254 17 200! o2.7 125
BB 54 heb INH BB CH % 39 Hko 8 R0 274 15 6.7 4.6 224
TV AR T HHEREFREMGHELEE RS IO 8l E T Jap. 11 38 0 3.5 107
ALY AORIEYRELTEbLIONEL T 150 23 0 3.0 143
Bho R1THDEY, FETHIL 0~100% THERC 184 31 0 2.9 140
LTI U Big ), Hili~v A 15 a4 205| 43 0 2.5 193
TR RERE 8 (20.5%) THY, LORMC 1 1148 28 0 | 25 125
LIS R ok bR 6 B (15.6%) T, TSI 2651 11 0 | z5- 104
T 296 27 0 2.3 100
‘ Ind.-L 10 0 2.1 145
FAREHREE SR 1ICAD Sk SRIE 2.3 0 DIRH
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Table 2. Mortality & Autopsy Findings of Mice Infected
with Tubercle Bacilli Resistant to INH
No. of Ig(f)zgtiign Death Aoki’s degree %v‘g?ggmvgi %ngz/;ﬂ?z Drug (s;x::sgl}:;x;)ty A Catalase
strain viable rate psied mice (8 wks activity
unit (x10%) Average S.D. after infection) 0.2 ' 0.4 ‘ 1 5!

P-R 347 16 0 2.2 1.4629 180 R —
3422 15 0 2.4 1.1212 196 R —
302 32 0 2.5 1.5526 188 R —
303 28 0 3.1 1.1003 178 R —
348 8 6.7 2.4 0.5070 153 R —
293 29 26.7 3.7 1.3997 190 R —
329 12 20.0 2.6 0. 8280 136 R —
308 19 26.7 5.0 1. 0000 244 R —
313 9 46.7 4.0 0.5345 185 R —
300 19 100.0 6.7 0. 4590 — R —
287 12 6.7 2.7 1.2233 198 R +
312 26 40.0 2.9 0.9618 146 R +
465 17 46.7 3.7 1.8390 180 R H
283 51 73.3 3.6 1.1832 125 R H+
292 49 60.0 4.7 0.7996 306 R —

Total mean ‘ 0.2 | 3.48 173.7

7.0 ¥TT, FETREOMHBEBIFRIAKRTH DI 28
BB ES Lk~ v ADFER, &K 100, & 314
T, BEREEFCTNT—FHT ST TRV, £
DIFEANLERD bl

WE, B HATHES hEkcowT, b
WE 5 R L ROTCHEKL, bhbhORFEERETD
MIETHD, BEHRIRPRVBEHETH Ol TibbH
FZOHIVUEORKIE T —IE—FK L TV5B ERT, UED
Bttt oo

3. INH iR~ v ADFE LR X OHIBT R
SUEAEIIE 54 #fdh, INH 0.2 meg/ml DL Effif4:58 15 £k
DRERE 2 CEL LI, £ 2 TAhHEY, INH FHE
(5 meg/ml) Tk catalase fathm 4 i s hic~ v
AL 8BEC 1 TEDIET b e <, MiDH
ZEL, BEREMBEER 2.2~3.1
T, g 2.6 THYMLIHED Mo
7o Ffc 1meg/ml ik, 0.2 meg/mijif
MBS UMD B A, MRS &
L THAME W E I E R Lico D8R
TR B D b HDO7o

4. BHEREE, HIER JOERE

Vacy: - ANA

X2 INH BHEEHKRE, SHEESE
BT X B~ v ADIREE & ftline &
b, BENCIETRO K B R HIRIC

Fig. 2.

Aoki’s degree
w > [$2] (=) -3 oo
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WAHBIRI R b o T\ ieo RICHRZAEE & iE & X Utk

filiE & OAEBIRIMR T X 3 1cFEh Lo
Table 3.

Distribution of Aoki’s Degree
According to Infection Dose in
Viable Units (X10%)

Infection dose | Number of | A0Ki’'s degree
in Vi(axbllgs)units st:saei(rixs i‘gi‘%ﬁ’;}:ﬁ’)‘t ](Jg%t;;;ga;)e
8~14 8 4.6 53.3
15~24 10 4.6 47.3
25~34 12 4.3 44. 4
35~44 4 4.0 41.7
45~54 6.5 95.0
55~ 1 5.9 100.0

Aoki’s Degree of Lung Involvement of Mice Infected
with Various Strains of Tubercle Bacilli

:H‘!Ifh*}m

“HHH}I

-Average
-Standard deviation

FFILT, TOBREREDELBLE LR

L1t 11
LDTHDo & CThRESE LR gg35ze3

A, B EWET S ORIERTIE
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Fig. 3. Correlation between Aoki’s Degree of Lung Involvement NEEEOBINMBEO 1 &
and Lung Weight and Lung Weight (mg)/Body Weight(g) x10 LT, Z5ChbdmEN>5RE

" . g . PSR

oL N 6 T KRERORETE, E1KRD X
oL oo, 5k Lot 51T, =V AFLEFRICE\ T 39 #
: . a- .. Hi 8k (20.5%) 1% 8 WL 100
24 R . st GBI 2 # B BB THORRE
z 3r . . . . <, 6/ (15.6%) 11D
< ¢ 2f RIS ICEERTH D, FOEMN
1k 7 1 : FEHCIRFEIC S 5 DT B 2 &
L T PED Bhice FRBILHAR BT
0 100 200 300 400 500 600 ° 100 200 300 400 BRWIERE L b OSMEOE

Lung weight

(mg)

ReRm e & {MEENEVIRE, TiclifiEo L
ThaizE, MHREENEL, EFHCEENHEBIBIR
H DT oe —77, EFEEO ABEHA IR/ 8X10°
L, W@ 55X105 ORI TIEDOBENSD, WE
ERIORTREOBFRYZD EEIERLLTEL 8
~44X10° D[] (5.5 f5D%) TREEENBDDHBR
Te\AY, 45X10° DI EOBEY B L : e il
T & D5 ) DEDRD Bl

5. B 54 Bk PAS, SM sz

PAS, SM @& H#:5 2 b okt ARER 54 Bt
I I\ THK B R A& D ie 2y Do

% =

Mitchison BYDWHEC LB &, KO BT
R DH Y, FHIEDEKDHEINTIEE O £ iuc X
T, NFYFNRE S 2, EEOEETIZLZ bR\
X 5 7 BEHIRA B L\ B E - 1963 4E Bhatia 571X
ZAETHBELLEREYRRT, F0EIZE v
HIE L REDHFHITHO T, HERDBHERSHOED
RFUE TE AL D BIch Tk ik B0k, [FE
Dickinson 58 3k ToHE Ui Bk & i R Tik
FESHERD 95% EEKEEUOHE Y B LTV
P, B D D 5% WIFEHIEg E MR HTh oD T,
D 5% DFEHHRIIEEL DEAEhIcDond L/ E
BEOTCwbe —F, 7 7V I OEMKAEFH~7- Lefford
B9 Uk ) R & B kO FER DT,
CNDIXHENDOBRIC XoTRBAE I D &l
LTWhe IeBHIICR T, HBHOR5 Y3tk
 B5HEE 8%, WEEEHEIINE 60%, Wk 32% ThHo
oy (Kleeberg 1510),

PEARPPEMIRICIRD L CRTh, DY OMET X5
L, HREBEBWCHRT, BHELYVYIE-LVOHDE
TEFNE VDo Zh IR HIIDEN, KBEFD
o BREEE, HAVIXERDETRERE BRSNS S D
2ED, BREWRETH 20 T CRETHHIh

mg Lung weight/body weightX10

(g) MRt L7 B Y DRk & Rk
OHETHRHALTED, »oBARIOEEECHED
DVIEEE E SNEEHKICTh AEBRORKERETL £
NENEBD B\ IX5EH E 72T 5 DT, —I, W H
FEWFiA LT 2 B O LN FTRETh B L E 2
%o TORBPBLTIE, BFELOWF Lic 435D 5%,
<~V A% 100% BT S RICEBERIT DT 1 (2.3%)
THOMDRIENRD &, BEDZIIL 20.5% TiX5Hn
CE\e o1 =Y R SIET X\ FamikL, 2
WG DAL 43 Brep 17 Bk (39 40%) CREDIH L
T, WMEOEA 15.6% T EmrDice X LI
RN DWOTEEBFLD 24% WH LT, HEOIX
52.9% CHILNCRERTH Do —JF ZNEEHELORE
DBEFHENHE ST CHIEELTARD &, F4RRT
&L, MBOFCETSOIEE 84.6%, HZA 60.5
%THY, BHIEE (BRSOMEEFEINLET) &
M 15.4%, HA 39.5% THAIC S BEEL D
72 (X2(1) 6.87, p<0.01),

b HAAFMCHRTIVWEREIER I RS TH A 545,
BHERC AT, METHHEIh D BEEO < v 2k
BHEINTARD LRI LTH BT E E DT L
ThHH50 ZDT & LEHEDORFRERE ¥ e TH
Hed B 2 LFFaNB e bIE, FERFPEHIEIC BTk
WBEOMEZEI I b=y AT 5 HENC RN T
HRBMLS, KOTHR, B8, RLHBHOHONE

Table 4. Comparison of Number of Strains

with High Virulence and Low Virulence
between Korea and Japan

Korea Japan
No. ' 9% No. ‘ %
High virulence 33 84.6 | 26 60.5
Low virulence 6 15.4 | 17 39.5
(Including moderate)

39 | 100.0 ‘ 43 | 100.0

22(1) 6.87, p 0.01
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B, YVFAR-AETDT, Rl BRI [ D
5138, BHOBCEENSCEA»ADNRD2, IO
Z &AM R T A IR METH Do

WIC BRI MM LTW5 BEEO 70% % 55
MR EEE O HOp i LT T b ) REE
H121918) - Thiacetazone (Tb1) 1ot LIKHIT 5 B
% AbNiWE 5, Fiko Lefford HY03H7 7 Y
HTHEEINCEHEEIHNENLOBRMFFEAALDT
BAHoEHEE DL, hboiEEE,) Thl, PAS
R LTHERIEZ L 2T bThH b
BETOM SR ERC W TR RO R D 5
B, &k PAS BZM: Lo LCwicwoT (558
FR6 Bk b PAS EZMH V), Lol owCitink
Wi g & BT 7o\
KERICFELILI I, =V AMOREDERELE
REODEFREEREMET SE LU THIE, Dy ETH
LRI N—ET S MHBBIRE o TR D HMES 7
LFITIEIA, TR X OYREE & By § 0T
2o
BEARNEENOMEMIIESKRLEZEL, 8
~44X10° T 7oy 5.5 SOEMAERFBMOEIL Y
ADTEERE L OREEIC K E WEHEL U 70\,
FRUEDENRDD LI ) OFHEETUTLTLH T L
DN IDTo

W EEFEE 2 INH sl UClifikic /e s & Ty b
CHRT 5 BIP IS A C L1k 1953 4F Barry 59,
Middlebrook B2 D#&LIK, 1ZIFERED BTV D, L
LT B~ 7 A 5 IO\ TG ED b
RignEws3, WiHT5EERTHE, HEWE—E
DEFARDT, EHRThZhC I o CREB ET5%
L EMRECIOTCHERIZELEDLTHD (ZDEICE
TAHXBIINED NI FEDHTOBHD T & TIRANE
T5)0

STHETHEE S INH B0 #HINcouwTik
F 2R LIS &<, INH 5 meg/ml fif ko 4 frigv 3
b INH BB (R1) HhRCEHETH Dl L
2L INH 1meg/ml %\ k- FH LT 055 if 4 B,
B % DO BERC W T ANE 530 b H ok, No. 300
PRFDMB 2,3 DEMED X 5 ICRFHED L Hotco FHEFE
e INH EZHEcbBEBmob bbb s (FE1) 2%
ZEbeh &, DI &b, INH Imeg/ml LITF O &
FIWTEE BRSO S Z L EETHD EBbhic,
7ods INH TPER 15 ¥k 11 #fi3 Catalase fap:Tho
2o

R Zh DEREMY TR SR E B & AR
HHNECEIER DD NE S, LY ETHE £
DT E DL By, o & SHEBRN & HURER
BT Do TOHANCET HHEHIE < 2 bFTie

M OBATE B1E

bh, CHCHIRECE LD, EE, HL BT
THHIGEEL RIBLCEARD & Zh & e b OKRAT
REDBRT b H RO S VCOBEE, XHMR
LM —EDERY R ot EoTEY, &
BEeYd 2 eMBERTH S, Ty MK L CULEER
fEL bt Ebhn INH fEE b AMRCH L T
FTLLF LTI S TH Y (FHEW), i
1971 &2 DAL 2 Th INH EE ek R A
FHRNFREC RS TREBEMOEAC S5 &\ 5 T &,
AMECH L TR LEZErEy POTH E—
FLicweEZ bR, HEOBEEO <Y AHINER
DFENIVENE LTS, ThiBEOEKERR IO
BEAIR L Bc L TR E 52y, % EoMEs
GO TR D HIRETH D EEL Do

%ﬂ: =

BEICR\ T 1968 ELFEREAMEZBUHLIERL
1o, BEHREED IR EE 2 DO e AU
B 54 RO~ AT HHENBE L ko@D O
%%?&’%ko

1. £HE#tk 0.1mg §o% 15 PLzi~ v A BERicE
L C8HEHEETORERY AD, i 52.9% TH
D, ED5H8Hk (20.6%) 1k 15 e ML IETRL
», 68k (15.6%) X 1T IR, EHIXZOH
FICAZEL T T, AERBERO BN OMED 7 ¥ +
NEbhico L LiaibafEl LTARSD L, HARTH
HES N BBEIRC AT, BHHMC X VRFETH O,

2. = v A RIRBEEORE 2 HA bOMHE
EARFEAEL L CHBLTANE, 2.1~7 TFEX 4.7
TH YR E OMHEBRD bk,

3. = v AN EED X 100~314 T, Thik~
v AFELCRF LOYREE & b HHBIBRMFED bl

4. WHEROBEAREBMIR/ 8X105, fK 55
X10% ThHotehy, FDMH 8~44X10° O 5.5 fFD4
BHLOZETIE~ Y ARLTERE LOREEICKE WYE
B TUE ROz TN EOEHBMAEEIND &
WREELOEELTIUZ LT 5 ENG02l

5. INH [i#:BIkE 15 ¥k 5 % 5 meg/ml fifid:d 4 £k
TN TEZHRERC T B a2 T o
15 #krb 11 #Rid Catalase {EM:EEREEETH D70

0 SR T R e R —ER BT B & IsfLE L
B ET AERIEEREMERE K. LT.) kT
fTichhicb DTh D, FbESHEMEHRE O ERZRT
EDFHCE AL ¥ T ERBUNO B TI#E
THBEL, Yy 7 BEREETHEE, MIKAERS
BHHZ SO W Lo TTlebhicb D ThH v %
To e LTHMEERTHUEBTHY 35
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