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The present study was carried out in aids to determine critical concentrations for resistances
to tuberactinomycin-N (TUM-N), viomycin (VM), capreomycin (CPM), and lividomycin (LVM) in
patients treated with these agents and to clarify the cross-resistance-relationships among resistances
to aminoglucoside-antibiotics including kanamycin (KM).

Hospitalized patients excreting tubercle bacilli in their sputum were the subjects of observa-
tions. The patients were treated with either TUM-N, VM, CPM, VM, LVM or KM. Although
TUM-N was used in two ways, daily administration and intermittent administration, the other
agents were used by intermittent administration, 1g per day, three times weekly. Two other
antituberculous agents were used in combination, to which tubercle bacilli of the patients already
showed resistances. The duration of administration of these aminoglucoside-antibiotics was
usually 6 months, but KM was used often for one year or more. The resistances of tubercle
bacilli to these agents were measured, as a rule, monthly.

Tubercle bacilli isolated from patients were cultivated on Ogawa egg medium containing no
agent. One loopful (ca. 0.1 mg, moist weight) of the test organism grown was inoculated to
media containing various concentrations of agents. A control medium containing no agent was
included. After incubation at 37°C for 4 weeks, growth was observed and the highest concent-
ration of agent on which growth similar to growth on control medium occurred was regarded as

the level of resistance of the organism.

* From the National Sanatorium Chubu Hospital, Obu, Aichi 474 Japan.
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The composition of the Ogawa egg medium is as follows: Basal solution (1% KH:POs and
1% sodium glutamate), 100 m/; whole eggs, 200 m/; glycerol, 6 m/; 2% malachite green solution,
6 ml. The medium was poured at 8 m/ quantities into tubes, 17 by 170 mm, and made as slopes
by sterilization at 95°C for 60 minutes. The antibiotics were added to the medium before
sterilization.

The results are shown in Tables 1 to 5. The results shown in Tables 1 and 2 show that
resistance levels of tubercle bacilli of patients, in whom aminoglucoside-antibiotics, excluding
streptomycin, were not yet used, are less than the following levels: 50 gg/m!{ TUM-N; 100 pg/ml
(or 200 pg/ml) CPM; 100 pg/ml (or 200 pg/ml) VM; 100 pg/ml LVM, respectively. Table 3 shows
that resistance levels to TUM-N of tubercle bacilli of patients, in whom VM and CPM were not
used, are 20 pg/ml TUM-N or less.

Sixteen patients were treated with TUM-N for 6 months.  Negative conversion occurred in
only one patient. Even after administration of TUM-N, tubercle bacilli of 10 patients remained
susceptible to 50 #g/m! TUM-N. On the other hand, 5 patients showed tubercle bacilli that
showed significant rise in resistance to TUM-N, and the resistance level reached to 100 pg/ml
TUM-N. In spite of the fact that these patients were not treated previously with VM and CPM,
the tubercle bacilli of these patients showed simultaneous resistances to three agents, TUM-N,
VM and CPM (Table 4). R

In view of the results shown in the above, 50 pg/m/ level or 100 pg/ml level were considered
to be suitable as critical concentration for resistance to TUM-N. As it is considered, however,
that partial resistance appeared at 50 p#g/m! level in patients not treated with this agent and this
may cause confusion in judgement of resistance, it is recommended to take the concentration
100 #g/ml TUM-N as the critical concentration of resistance. After administration of either VM
or CPM, resistance levels reached to 100 or 200 #g/ml. Though resistance to the level 100 pg/mi
was observed in patients not treated with these agents, the level of 100 zg/m/ was considered to
be suitable for the critical concentration of resistance to CPM, as, in some patients, the resistance
level did not reach to 200 zg/ml. In respect to VM resistance, 200 #g/m! VM may be suitable as
the critical concentration.

Increase in CPM resistance after its use and increase in VM resistance after the use of VM
caused appearance of triple-resistant bacilli, those resistant to TUM-N, CPM and VM. Increase
in LVM resistance after use of LVM caused appearance of triple-resistant tubercle bacilli, those
resistant to KM, LVM and CPM. High increase in KM resistance after the use of KM caused
appearance of triple-resistant organisms, which show the same type of resistances as seen in the
case of LVM, tubercle bacilli resistant to KM, LVM and CPM. Low rise in KM resistance after
the use of KM did not cause resistance to other agents (Table 5).

In conclusion, comparing the results shown in Table 5 with those shown in Table 1 the
critical concentrations for resistances to TUM-N, VM, CPM and LVM were considered to be as
follows: Complete resistances to 100 #g/m! (or 50 #g/ml) TUM-N; 200 (or 100)zg/mi VM; 100
pg/ml CPM; 200 pg/ml LVM. Clinical use of either TUM-N, VM or CPM resulted in the
appearance of triple-resistant tubercle bacilli resistant to TUM-N, VM and CPM. Clinical use
of either KM or LVM resulted in the appearance of triple-resistant tubercle bacilli resistant to
KM, LVM and CPM. KM lowly-resistant tubercle bacilli showed no cross-resistance-relationship

with resistances to other agents,
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IFEZ BE IR A2 BRI+ 2454, Wit
el hE D, Bk, FEAMEEOHEMARIL TL
5, ZOWE, MHERE TOMMSIRML Bk 5121
ROFIRE B LERH 5, 8113, 2ORANZERL
I EDRCEEOEOMMEEZRMEL T, KERBRE
DEOTHEE D3 Hi % L b7zt v, koo
M REE, Z ORBHEBEOWMEE LV HizZEL
BFNER O, OB, EBERTREmMRS 5
Lo TV AEANZER L - BE IR ST S
VERD D, HF21F, TOEAEERCERAL RIS
MttERE D A 28R T 2 LE R D D, Ko HEIRIE,
EBEOAFFE TR St LA o LR X Y FIiZEL
RFAER SR, OB, EEAETLOL, @il
BEZCi % 4, DHBH TiX, aminoglucoside FirAMEN
ZEAPICIRFE ST, Lt TR LE L Vs
MbDHIELETHDHY, DX HHIE, MK, BEds
noAESRFhER O,

it OB RIE 2 %ET 5121, B2 >0BiEzE
BL, MEORMEMBOFRIZERE ik 2 LENH
B,

V5N Z2 DT, streptomycin (SM), kanamycin (KM),
viomycin (VM),
(LVM), tuberactinomycin-N (TUM-N) 7z ¥ & amino-
glucoside RILAEWHE OMILEEE FEIZ >\ Tix, SM B
XU KM (ZonTRERAAH S 2D TV 523,
Y D4FIZOCTE, FEHSEHTELHNEES
NI vz,

TUM-N (25T, #ED 3§ 1LBROBEr 7o
770 5 2@RIZoOVT, BEM X TUM-N #&5L
728#F T TUM-N 50 pg/ml FittE@R8m+2 2L %
BT BN, KRR D 72 R ST v, K&
SEOREP oL, TUM-N fitkss 108 VM fitEo
BERMEIZ OV THE#H L § 100 pg/ml REERMMEZ & 5
ZEEFMBL TS, MOMEEOBREENEEL
HIRETH 5,

CPM fittk mEE Rz >\ Tit,  HH® 2i—JE CPM
50 pg/ml fittE%x L 5 Z L &L TV 508, EHiEL
L TEHTIES 50 FHAEE /2 actual count FEDOZ
FERALTVWSOT, HEAREKE T VREICHREL
{TH XVERMA S (routine ) TOEREZ H
FTZENEELY,

ESEHER L 72 LVM e R o v T, — 6
ik 2@ % #5A T LVM 200 pg/ml fittEHER % §
2T LVM [iENHIRLBD LI ENTFMIN TV 5
AO~MD g 33w 0 SBIROIEFIA D O T, EIZHE
I DHZENEEL

capreomycin (CPM), lividomycin
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PboZ L xkinz 42T, SRR, TUM-N,
VM, CPM, LVM fittk o f % b 5 R TIT o 72,
72, Zhiz KM &z 7z 5 > ot im0z L
fittEns, EE NETIOEREZ T o2am B, LoX
IR S A0 EBET 5720121727,

% &

LR AT HRBEA BT D ffifE B TR oA
HHERGE O L 02 BESH R L Uiz, BRI F ik
X, KM (Wia4%U%) 1H 1g @3E, VM (Parke,
Davis & Sankyo) 1 H 1g 5@83[a, CPM (Elii Lilli,
Basingstoke, #[¥) 1 H 1g 1838, LVM (Bfn) 1H
lg @3, TUM-N (GRS 1H lg A E/3
B3RP Lz, ZhEDHEHEO—FEOFELIFHL
T, TOMER A TERE 2R E /0T 1AIBER L 7,
F LU THMLOHHERNT, INH.PAS, RFP-EB,
RFP-INH, TH-CS, INH T& %,

EEEO TR BR 122057, 20l 4%
NaOH {ff 2ml %Nz, =FiRT 15~20 sfiR&E L Tk
bl 72 2oz iREREET1AE (0.02ml) 1
Go/NNHEHNZIERE L, RO E T 282213 H T 37°Ciz 4
~ 8 L 72, MHMEREDODIZIE, 9 LTHRE

TR e — 1 A 1% NI FSHUC HERRE R L 2%, 3~
4BEHICFEE LRI ARE & 0 5 { S0 TlitERS
MR L 7o, HERERLEAY 0. 1mg R RLICH 2D, 2
DHEZ LD &, — I AHEIREE> TRISRERET 5 X
DLRENR LI EREV, AR ED XD LERE
DM TH 5, HEERL 2mEEshizix, "bEa A
BRXIFLEZLTI7°Ciz 1@Es#EL /-, 4Bkic, 8
Al7e L OB OFEF LB L, ZERBEORE L
IRTIGRE Y EO TR L Lz, L2232 T, Wb
D 55T Thl#E %2 7R L 72.  aminoglucoside Fi
AR AKICEE D L TR T ORIz i L 72, 1 %71
JIEEHE 8ml o RER (17X 170mm) {24y L, 95°C
6073 3R L THHR & L7,

154 &

TUM-N, VM, CPM, LVM, KM X{EREBEEDZEZ
BOMWHEE

PRI T~ TRERM £72:% SM-INH-PAS nX#
R LB EOHEOMMEEERERY &K 1, 2 1275, Z
NEOBEOWT, ROBEITITERTMEL RS v,
TUM-N 50 pg/ml, CPM 100 pg/mi, VM 100 pg/ml,
LVM 100 gg/mi, KM 100 pg/ml, *-#<L CPM r VM
Wik > T, CPM 100 pg/ml fiptE o 4, 23 2 5
(7%), VM 100 pg/ml it 3, DAY 14 (3%) 27z,
iz TUM-N oZizovTai s Z 2z, TUM-N

-

AfEH (SM, KM, VM, CPM, LVM Zflf L7213, 0
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Table 1. Resistance Levels of Tubercle Bacilli from Patients who were Not Treated
Previously with any Antituberculous Agent or Treated with SM.INH:PAS

]
! Number of strains showing complete resistance*
Number of patients ——————

Concentration of antibiotics (ug/ml)

TUM-N — CPM__ | LVM
50 75 100 200 | 100 200 50 75 Vi 200 | 100 500 | 100 200
|

29 0 0 0 0 2 0 |2 8 o} 0 0
|
|

(Number of strains)

: e @ O O © 6 @ a9 (11) (0) 8 ()

I |
* Number of strains that showed growth similar to growth on control medium.

%# Number of strains in brackets are those that showed ‘partial’ resistance. This number is not included in the
number of strains showing complete resistance.

Table 2. Resistance Levels of Tubercle Bacilli from Patients who were Not Treated
Previously with any Antituberculous Agent (Example of 10 cases)

Growth of tubercle bacilli

Patient Concentration of antibiotic (#g/ml)
07 50 ’1:7%1\%)%] 200 IO%PthO ‘ 50 7:%0;; 200 );)gMSOTMO%i%
1 i - - - - T e R R
2 L T ﬁ%#—~'——\——
3 L e e B - - | - -
4 # | - - - - | # - | ##-- - - - -
5 I T B \%*—
6 = Hx - - — HE * HF o — — 4x 4
7 i - - - - - - - - - - - - ‘ - -
8 ol - - - = | - = | - === - = - -
9. i+ - - - - | = = i HF - - - +* -
10. L e e - - | - -
H#: Corgluent, membraneous growth. + : Partially confluent growth. +: Discrete colonies (more than 100).

*: This asteric symbol means small colonies or thin, membraneous, residual growth.

Table 3. Distribution of Resistance Level to CPM oz XiittEdidr 5 Z &1, RBENER” S
TUM-N of Tubercle Bacilli from WS ND L ZAHTHBDM, L-moT, VM /-
Faiens Wb e TS CRM Mo TUMN s o, 27

Resistance level to Number of patients WMESIDLELEN D, L 6DOBEL]R L.
_ TUM-N (pg/ml) (Number of strains) TUM-N #FEHpToBED TUM-N iR L 20 xg/ml
2 1 PUTFEwdsZEithsd,
3 1 TUM-N /(& 3ittEEDNEL
S 767 B ORESRBH 16 412 6 7 AR TUM-N %5
10 4 80 LIfER 1AORENRIEL /2, Bl 6RO
20 " 154 0% T1044E, TUM-N fitttgss A&+, TUM-
- BN Bt N 50 pg/ml BHEDE £ T2/ ThizsE 6 < KM
- ‘ - — - 7 CPM oA THGN S X 912 TUM-N HZ%)[8E%
Tt e R S R Bt T h L SR ER 50, A

MBRL LBEIRIBEERAE /TS5 LD TH 2, 5
B B) DEE 80 4DOE O TUM-N ikt % iz L Z0BFHFETIT TUM-N fEE D LR R o7, Zh
THBLEIDT L ThbH, 804H1341z TUM-N50 5 OBETIRTMEEI VTR 6 5 3 100 pg/ml i25E
% 7213 100 pg/ml FiHHED L ONRZR SRS, hb 13 L7z %72 TUM-N fittas ERH+ % L & 412 VM fif
LHOBEOFEEEL 6~ TH 5B L, & VM 701 HEER XU CPM fEES LA L7z $78b s TUM-N
CPM, ¥7-3Wm&EOEAENH >, TUM-N, VM, OERIc X >T, TUM-N-VM-CPM 3 §iiit {4 ok
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Table 4. Comparison between Resistance Levels of Tubercle Bacilli Isolated from
Patients who were Treated with TUM-N for 6 Months Before and After
Administration of TUM-N

" Before or Growth of tubercle bacilli
. - after - . o
Patient administra- li B Concentrriaflror? 9f antibiotic (pg/ml) 7 o
tion o0 TUM-N CPM VM = KM LVM
» ‘ | 50 75 100 500 = 100 200 100 200 | 100 500 100 200

. N Before | - - = = i - - |+ - ! TR T
- After it o+ BoH B o+ H#* -
2 Befoe | H | - — - — - — | - - # - -
Afer | H | H R oW - # - R | # o+ - -
SEEM el ® | - — — —  de— 4~ B -
After . 1 o OB o+ o RIS wo _
+ 1R Before Lo + - - - - - - - B - -
After it il i Il oo e | A
5.- Before | it - - - - e H* -

i Ll ! 1] [ i ) [ 3\ | 4
| After S S SN .

Patients nos.1, 4 and 5 received daily administration of TUM-N (1 g/day) and showed development of resistance
to 100 xg/m! TUM-N at 5, 4 and 5 months, respectively.

Patients nos.?2 and 3 received intermittent administration of TUM-N (1 g/day: three times weekly) and showed
development of resistance to 100 xg/m/ TUM-N at 6 months. Determination of resistance levels were carried out
monthly.

Table 5. Resistance Levels of Tubercle Bacilli from Patients who were
Treated with either KM, VM, CPM, LVM or TUM-N

Number of patients who showed full resistance

Before or |

Ehemotherapy after admi- | Concentration of antibiotic (#g/m!)
- nistration o | TUMN © CPM [ VM | KM | LVM
- 50 75 100 | 100 200 | 100 200 | 100 500 | 100 200
KM . Before | 15 0 0 0 00 0 0 1 00 | 0 0
After 1 15 0 0 0 o0 | 1 0 | 153 0 | 0 o0
KM Before 15 0 0 0 0 0 00 0 0 0 0
After 15 0 0 0 13 8 0 0 1515 15 15

|
VM Before 5 0 0 0 0 0 00 3 0 0 0
After 5 5 5 4 5 4 5 5 3 2% 2% ¥
CPM Before 14 0 0 0 0 0 oo | 5 0 | 0 0
After 4 | 14 10 9 14 12 14 14 8 3% | 3% 3*

‘ |
LVM Before 3 0 0 0 0 0 00 | 1 0 0 0
After 3 0 0 0 3 0 o0 33 3 3
TUM-N . Before | 5 0 0 0 0 0 00 4 0 0 0
| After 5 5 5 5 5 4 5 5 | 40 0 0

# Chemotherapy was carried out for 6 months or more.

* The resistance tests could not be carried out immediately after the end of administration of VM or CPM. They
were done in course of administration of KM, which was made immediately after the end of administration of
prior agents, VM or CPM. Development of resistances to high level of KM and to LVM are considered to be due
to the use of KM.
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ARECL-LoLrBbhs,

VM ERIZK 3mEEOZEIL

VM %6 7 ARIER L 7o 8# 13 4 5 &tk |k
AET LT, 54 L bittkEE X 200 pg/ml (2L 72,
¥7- VM offfic Xt >T VM. TUM-N.CPM 3 Effit
HEBHIRL 72 (K5),

CPM ERIC & 3MEEDEIL

CPM % 6 # HULEER L 7-8#FI13254T, 9b 14
THEMNBRERL 72, 242F104 3 MHEEIC T A 2L, 14
ATHEEO EASEZ Y, CPM 100 % 7- 1% 200 pzg/
ml TR L2, 72 CPM iz X ><T, CPM-
VM-TUM-N 3 &S HBR L7 (¥5).

LVM [ERIC &k 3MiEEDE(

LVM # 6 ¥ BRER L -BETHORENSEZ 5k
MO DIT414 T, FOHD 3L THED EREAEZ -
7o 65 BIZA U Tt E SR OmtEE X 200~ 400 pg/
ml Thorz, TN3LDEETIZ, LVM #FRIZX>
T, LVM fittk, KM &Eifittk, CPM it 3 Eifittki
AHERL 7 (£5),

KM ERIC & 3MEEDNE

KM # 6 n BULFERL:BHE T, WMHEECBEL
T2 7-BHIT04 T, 104 TETEEO LHASES &
7, 304 T KM fittEEED LRASEZ 27z, T D304%
KM 500 pg/m! fittE 0 iz X o T, {KWHERE L Bt
BT, ZOMBETRRXmEDOBENBRLES T
720 Tsukamura®3pific KM @itk CPM % £
v, KM Ktz ohxfEbirvegEL, 46
¥ LVM $XU TUM-N (zowTHTiEEOE/E
BE L2, KM 100 pg/ml it (+), KM 500 pg/mi it
M (=) oEiTiz, TUM-N, VM, CPM, LVM ¥
nEVRXmtEEA SRz (R5), LaL KM 500
pg/ml TitMEO@EmEREX, Rz LVM XU CPM
iz L TitET, KM.LVM.CPM 3 &t Tdh 5 Z £ A8
bhot (£K5).

E =

TUM-N it niERIE

TUM-N f#ERpT0EBE (VM 13 X0 CPM 1 Kk{EH)
DEOMmIEE L, 50 pg/ml BHETH 5, —F TUM-N
(£721Z VM 51 0* CPM) % OBE ORI+ T
50 pg/ml it TH %, L7Izh->T 50 pg/mi ittt % 55
RIEL 505KV BRYLBbh b, 7272 50 pg/ml |z
RN THRICRZRTESRA R 5 DT, 00F)
FBIZHAB S E RLFABDH D, TUM-N 100 pg/ml %
BRIEIZE DL, ZHLHEET2EVT 525, VM
#H %7213 CPM Rz X 2Rttt T TUM-N fit
HHBIZ A SRS X 912, BT 100 pg/ml (ZFEEFHBHE
oI lMbb, TUM-N AN TUM-N

" ES0% Hi5F

MHEHIRIL 5 T 5 DT, FIgks gz 100 pg/ml
CIMETRCLDOLEZ AL LhKv, 2OXDIZER
5y, BRMEL LT 50 pg/ml # L B34 L 100 pg/ml
L AHAEOEBIE, TR EDEEZDTHLCLOD
el Bbhs,

VM it DERIE

VM it RIEL L Tk VM 200 pg/ml & L S/-
FREEEIIZEBDbhS, KERBEOET, TORE
CREETHL0EFECL, —F VM ERO®IZHEN
FRFT L0 OkBEIZETEALTH B, VM 100
pg/ml FERELLTLIVEBbRDS, 7212, o
BT, ERANCIEE TN ENRICH D, bhb
NASAE TR 72 100 pg/ml & 72i% 200 pg/ml DEEF
fEX, £, HP 23R L7857 100 pg/ml 158
STt LV LB Z0ERBZE S CHIEHEDE
EIZXBLDTHSH, bhbhOFEL, HHELE
T AR L TR LTERL, £-A8FICX
ZEBEY LOT 5, ZOHEICLELEOEENL
VOT, RREBEETEARET A2 b LAk
Vo

CPM it DERE

CPM TithE D8 FAEIZBA &40z 100 pg/ml % L B &
ThHd, ZOREICE, RERBEOHELINIZEET
ZZLNdH o5, CPM FHERIC > THERL -WEED
fittEEE DS 200 pg/ml IZEL VL 0B H 5 O T, 100
pg/ml & L Siitisv, T OEEIXRTIZ Tsukamura®
A3 actual count ¥HET/RL 7-BERE 50 pg/ml X Y EV,
THhiZHL»IZ, EREEROEIZLIZLDOLEbhR
5,

LVM mttDiERE

LVM Tt o RIE L Tix, 200 p#g/ml A3 & B
bhd, bbHAA 100 pg/ml T X3, KREABRE
TEATMEN S Z 235 5, 200 pg/ml 2L 2L, K
HHEBEOHMAREEEYT, LVM 2#H L Tttt LEx
AT BE OB OMMERE X 100 rg/ml % Z % T 200 pg/ml
FTEET 20T, 200 pg/ml OFHREBH LTV,

TUM-N, VM, CPM it R 035 X it

VM itk CPM itk & ORI AR FittENH 5 2 &
X, M. tuberculosis HaRv ¥kx (L TORBEERT
HiENH B0~ % 7~ Verbist and Gyselenl® |3 EEEE
T VM Mttt & CPM Wit D22 X it % 588 TV %o
O, WEORIMMMEEZ B RVBELETH 5,
DX BEAR—EOKEKEE LT, ®h E®OIEEOR
MitkEx b T 5, REMMEOEBERTIX, kil
EEEH HHFEL T, = OWMEEZ -8k + 2 LEHN
H B, FBERE TREMMEE » 51213, +ofittEEo b
AErwr»DLE DS, TR LREFEORSY T
Y ORI FEDEFIIDA LR 25 TH S5, TUM-
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N fittt & VM Ttk X U8 CPM it o o 28 3 ifit i
DTFEZDW TSR OEBEERRY b VID~ID, F 75k
W, FIE - @ED 3 TUM-N fittE e VM it R
ORI DTFEL BERTHEL TV 5,

K| TOBEFHERIT, VM it e CPM itk D
F7-13 VM fiti & TUM-N fitd: oI o0& 75 &5 F,
BEIZINOOHEWEY HERL5E, TUM-N it
M, VM fittk, CPM Mt 3 # ORI R X 1
THZ LI

R, KEmEOBEE LT, #lxiE VM e
CHOMNLOEAA D Y, OB ok CPM Tk
¥beb T, £ CPM itk & v 9 B bs £ 725 VM
MERBTAE (ED L oI R OB TH 5
POTELRBHBI N T2, 29V IHIEEXHDEICT,
SeBec, WM E T AWM & Bt & 3BHEOLE
fLEV O MmEAH S, L, RBTHIZX I,
TUM-N fithE, VM fttk, CPM fittEns mIRFC HER 3
BEvHBRT, LA, WL TUM-N.VM-CPM 3
EEELHR L0 TH B L EZLHNREARTED S
T, ez iu, bbbk 1003 EMEERL
BENHHT, hn TUM-N, VM, CPM o
DERIZE S THLBIREND LEZHDITTH %,

KM it & LVM e 0 X

KM 500 pg/ml fitEE 3Rz LVM 3 X0 CPM
CATETH 5. £72 LVM Wtk i EFHc KM B
HThHY, 2o CPMETLH 5, ZhiE, ARTR
FTZL< KM #7203 LVM & AMfRICER L2 & &2
AHoNBHL, EREBERTLED LALLM, 0
HEL, KM &itEE & LVM it & v 2 5o b D
BHoOT, rmEcE, FOMERRES—HLILEX
5rvix, &1 e KM.-LVM.CPM 3 &EitthZE 8%
BENHHT, 2hat KM o -3 LVM o[
ZEOTBIRENTZEEZDHREZRT VL OICED
s,

IDXS5kEZHETSH L, Zo KM.-LVM.CPM
SEMMEE X CPM O FIc X > THBIREN DX T
HB, L LEKIZ CPM 2L 72HEICHOLNRLD
1%, ko TUM-N-VM.CPM 3 &EFiMETH 5, =
OEBIE, FREOHFHHE L L > THATE 5, FE
DFRFERERIC XU, M. tuberculosis HyRv gk D
TUM-N.VM.CPM 3 &t 0 RBEEEL 1075, —
% KM:LVM-.CPM 3 EHfitthi OZERFET 1078 TH
%, L7235 T CPM fEH OBEITIE 100 £ 4 YUl i
HFEOHPBIREN DL DLEZOHND,

TUM-N & VM o#iEAH

Nagata et al.2® |z  hux, TUM-N & VM L3,
Z ORENPHED TR T B, L7chi D TRI— DZERLR
KXo THFIRRRCHtEZ S22 EMnH Y 95 LBbh
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3, ZOMEOHEETI TR boT, |
EOREEICHTAMENCINEVErS D Z L XTR
WLz, # 1, 2 OFERE, ZROBEKCHL T
TUM-N Ofi#iio 5 VM 0Zzh X ) bER T2
ZLERLT 5,

fitzBRF Iz TUM-N, VM, CPM, 7% LVM #
FRALE 2ofEEO TUM-N s, VM ik,
CPM Fitt, LVM itz R8s L T,
ROPBEDFLETEL & 500 EY L Ebh s, TUM-
N 50 pg/ml % 7-i% 100 pg/ml, VM 200 pg/ml %72
100 pg/ml, CPM 100 pg/ml, LVM 200 pg/ml,

phEk R E Iz TUM-N, VM, %7213 CPM o ¥ih
#EMLTYL, TUM-N.-VM.CPM 3 &Mt H 3]
+5, £7- KM 712 LVM ov+FnzERL TL,
KM.LVM.CPM 3 &EfittE@E»n i+ 5, 7272L KM
HEHOMMCHIRT S KM &t (KM 100 p#g/ml
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