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IMMUNOTHERAPY FOR MDR-TB (MULTI-DRUG-RESISTANT TUBERCULOSIS)
— ITS FEASIBILITY

Izuo TSUYUGUCHI™

MDR-TB is known to be man-made-disease. Inappropriate treatment of tuberculosis is
responsible for the development of MDR-TB.

MDR-TB is often accompanied with the immunosuppression of the host. Given that we
are unable to develop another potent anti-TB drug in near future, immunotherapy di-
rected at combating immunosuppression and enhancing the host’s own immune response
is an attractive approach to supplement conventional chemotherapy for MDR-TB.

Patients with AIDS and patients with abnormalities of macrophage function have fre-
quent problems with TB. This is suggesting that the host defenses involved in protection
against mycobacteria include T-cell and monocyte/macrophage functions. That is cell-me-
diated immunity.

Diverse cytokines are known to play an important role in anti-TB cell-mediated immu-
nity, including 112, IL-12, IL-18 and IFN-y . Various animal experiments are indicating
that administration of these cytokine (s) did recover the suppressed immunity and res-
cued the host from death by tuberculous infection. However, we have to keep it in mind
that the results obtained from animal model of mycobacterial infection on the study of
pathogenesis and immune responses in TB is not always applicable to the understanding
of human TB. Clinical trial of inhalation therapy with IFN-y showed some improvement
for drug-resistant TB. Cytokine treatment, however, often gave some deleterious side ef-
fects such as high fever, malaise, general edema and even the death of the host.

Clinical trials with M. vaccae have been extensively conducted by UK group. The mecha-
nisms underlying its possible therapeutic action remain to be clarified, but when admin-
istered at an appropriate dose, it has been shown to elicit a strong Thl immune response.

From the practical view point of immunotherapy for TB, surrogate markers of disease
eradication and protective immunity are urgently required. Such markers would facilitate
clinical trials by providing early evidence that test compounds or vaccines are effective.

Even during the era when no potent chemotherapeutic agents were available, one third
of the patients with TB survived the disease and enjoyed the entire lives. Then the ques-
tion is what determines the alternative : survival or death following development of drug
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—resistant TB. Is it host immune responsiveness or virulence of the microbe, or both ?

Clearly much more work seems required before we are able to find some definite means

to conquer MDR-TB in human.
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1. 3L ®»IC

ZHt A%, multidrug resistant tuberculosis
(MDR-TB) &, HRMICEEOBIPR LN W
WKHoTHbENLRBLERTH D, DOUETOE
EHI-THEANE b VDR, R EEREOBREL
o Twb, PERERERFID0.1%I2, FHREHD4.3%
ZABND, ZRIFELEATORBEANOHR) DES 2
» 5, MDR-TB DBtNEG: £ &G - FWOMEH
BB, TAVHIZRLNE LD %, BERED HIV Yk
OEHIEEL LTO MDR-TB i34 % Wb AETIE, E
Wb 7: 2R BEPHEEIML, ThoNEn
WCKERBHBEEERL22H 5, MDR-TB i34k
man-made-disease & M, KEBH @) b5 %
TZDREDFHHFETH L, LOLEFOARFEICL
THEANMEE 72 o 72121, B2 TEROBERI L5
YHHRHTVWELE, NEHERIZDBAADZ L, BEM
OVEEANZEO B Lotz [RERE] # bR
BEEOHBFIZANDERETHAL I,

PR SE DRI E I~ Y R R M) L ¥ B EER
THRENTE, ZNhSBOENTHMANC b OREZIE
RSB T LIS TRES VL ERPLEDRDHD, 22T
13, EROBKEREY QTICHE 2055, BWERB X
e MBI EmkiclL cogdE oz L
o, ZO MDR-TB X 2 #iBEL LTo, T/,
MDR-TB O FEFBED—2 L LTD, WHeEHE->
THABLZLIZT 5,

2. MAEMBHE RS

— D IERGLE & [FARIC, ERISEERE I L Coi
AR, TR THRE~ 07y — VP ERD
MR RIETH D, TN &L, T4 ADBIZALNRD
CD4 " T MR OMR ) 2 JRAKRIETIE, BHEEEESE
GIZOEEFRBIIREL, Lo b2 ERBRIHEL
oTIEDRLLHLNTH S, HEICHoTIEIL2L,
Z OB RIE RSB FIGERICB Z 5 &, %
DIREDL DI DL, BERTLVF—Thb, &
BOEFIZB N TEEEEICL VEEFHE W LET S
Lid, TOTUVF-RISIIBIAIEME %< T2
LTHY, ERRLEREHERIEORELERT S,

T, PiREMHIHEEE X2 ORSOBEENS 2 D12
KBS HZENTEDL, =23 MEAHRIE, innate im-
munity 5 WIETERRETH S, dH)—2iF, T
5l & BV THALS 5 B H0IE, acquired immunity
HEVIIHRFIETH S, WEDOBRARNZECIIMED
PRBT HHEMADENIDH B,

FFHREICOVWTHERS E, v u 77—V,
ZOERMDL LTI — (2L 2IEV /=R - LETH—)
24 L ORI R AR T OMIRBER 53 T d 2 HER 5 % iRk
L, R AET 5, BEEAROMIBEER S OFERR
BoRl#z > 3<C, vvu77—YiRIL-1, IL-6, IL
-12, IL.-18, Tumor Necrosis Factor a« (TNF-«)
FEOFA MIAVEFELHWT S, CNOLPFFLIYS
077 — VB EEE LIS LB, NK MRy
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B12 J&Y4E L Thl, Th2 MEOFEE

/8 T #F % b HIEL - 3&PEIE L, interferon y (IFN-y)
BRWENL, TOIFN-y b~vru77— %iHtkit
LEHWEREZ 3757, SAIRETH S, il
IFN-y 3 LiEo~xru 77 —Upoamans IL-12,
IL-18L BRI LT, BEOKEREORTF FHEFRY
% Thl Ml & B HERREOKI IS L TW5b, &
TERRG LD R & 2 253591 b
A %2K1ITRL,

FEAG TR O B bl D B Se B AT 1E R <
BTV AR, BEOERNTIE, BERTF FHEIC
BROICKGT S CDATT MilaAFEIhTnL, #
WO L 5 AR R AR N A REIC T
5 T MBIEAV S — THIF 1, Thl #ifee Lidh s,
MR SRIERIS TH %, —FH, [EXWMEBED, Hikz
B2 BUSIZAINV =& LTHE5 35 T Mifid Th2 ik
ELTRAERTWS (M2), Thl ZROXIGIE, 0D
B5-3 AR DEMALD 72023 A DY A4 M H A U
NS B, Lk L2, IFN-y, IL-12, IL-18B X O°
TNF-a % Th b, KILBDHFIZBVT, ThE5DH A b
HAVHEMICHEET S &, Thl RISAFE IR TL
HEEZLNTWD, FHREMEIZZ O Thl Mifadr 545
WEN IFN-y Ik h i bashivr a7 7 — I,
BAELHEEEHABRIWIECTH S, LHALE FOZRTH,
FOMBANTORE A 7 = AL E IR SR
TWi\n,

3. Y1 MO HWRICLZRERE

EROMBEREICBTETA v A v OEEHRICE
H, WHRIEEDOREN 2 FmO L0 EZ TGS, 22
DFHERD D, FRLTWEEEZONDLYA VAV
PRHATHHEL, EBIIA-TDDL, Gtz 5l
LTHA M4 V%2 FETWERESTAHETHS,
I TIREODPDTA DA AV OERRIEIZBIT B%E
L, FNSOBIEEEIIONT, £ F TOLIMMEEDL
5, BEEL, e NORTOHERTLEHTVS

1) IFN-y

IFN-y RE#E~ 07 7 — V2 iEHL & &, &M
BRI A4 M A v THBEILIE, YTADE
BRATHE D LN TS, F7-25#EAEMIBIE CD4T
f%lﬁ@@@ NK #if e v/6 T HIFAEShTW 5,
YUADY IO T 7 —T% in vitro T IFN-y THIES
BE, BRHEEHEESEELY, e MiZBLTLHE
RSB BB HEGEEIC IFN-y REELRE L 2 L
TWwb5 LV, [FN-y L2 7% —BEFICERESEAS
N, IFN-y 284 T& Y, ZORKE, LELX2V 7TV
EHIfAZICE TR B WEKTIX, BCG 72 F ViE
SICE W EELEEROBRENAONIZY Y, Tz,
M. avium BEHFEZ R L2 V) #HiED 2RI L Tw
%,

MDR-TB Ti&—#&!Z Thl DERETAS b Tw
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59 In vitro IZBW TR MBI (PBMC) #*#
BE Y2 ) v PPD THIE$ 5L, MDR-TB T
2 IFN-y BEDETHASR, 24556 IL-12%
WS 5 & IFN-y OELDEIE L7z, MDR-TB Tig,
HEIL-120EENMET LT, LAL, IL-4%IL
“-10DEEDKTIERO N 572, $4bH, MDR-
TB T IL-120ETICE b R WRHEW BT T2 75— -
Y4 b HA Y THDIFN-y OEHETHIEZHN D,
Sodhi S FHFEBEEOFERERIZOWT, WL >~ b
FUBEECTOFRROERBE L, BEEHNMICL2
PBMC 25 ® IFN-y DFEEIZOWTRE LY, Z
D}ER, FROERITRNITE [FN-y DEANERN T
EERBELL, BEEOCORBCHLRRIEFEESE CTIX
IFN-y BEAIXET, #ICEZFICHEML T2 2
EBGUEHEETIE, ZOHBEIE I LEHELTWS
(#38® surrogate marker PIHB L U5 #BM) 9,

T, ZOL) KRS, I MDR-TB TH#t
HER & 72 o 7HEFITIE IFN-y QR TAA LN, £
D ENPRERIEROBET 27256 L, S HIHHHER
REZEFIPETCVELEEZOND, £2T, DL
% fEB] & XS IFN-y OFFEHEDSER IZITbh Tw
%, preliminary 2 b4 TN E LT, FfBER L,
HBIEHDET LTV B M. avium complex (MAC)
AR LT, WHEOLFRIE LI L TR S -
TREVIMERDHLD, ThiEBE, TADBEL
IFN-y 2 T2 2~ 3M/B#%SG L& 2h, 8HEKIC
e BICERIER, Thb bk, HEOYE, BEE
DIARDBLDBE ENIzE v, MDR-TB #MH&12
TolBBOW|ETIE, H5HEL LTIFN-y 2 RA S
izl A, BIER AR, KREOHN, BETOH
BOBI L) ¥, B ICEEEFRRECHOE
PAEAI A SNz, 2 5 B OERRT % TlkZER
DRESHNELL ol bHESN TG, FEFHZL S
FA S A VR, B, @HBREL EORIE
xS 2 EDLVD, FOMH, ZOWRARELFATHE
EDRDIZ, RS LEWERI S 2WT L% 2
b5hb,

2) IL-12

M2 R L& 912, L1203 & % &7,
PR R 2 AR RIERNLIC D EERREE T 594 b
HA Y ThHb, BEHORBRYEEYZTvra7 7 -7,
ZOHEES ORI E ZF TESRIZEET LA M
4 D—D2ThHb, ZOMEIF, NKHERL /6 T M
JaEHE L CIFN-y #55EL, EREDLHT~vru77—
TR EMAL S T OB R W TV, K31,
KR o 2 SHIBEAS in vitro T IL-1201EH THE

WO OETAE B 65

BICIEEALENB I LR RLIZEELOHRETH S, «
/B THIBBIZEIER Ledhorz, v/6 THIlEB LU
NK fifgid IL-120f8ciEMib s v, CD25HE (IL
2Vt7y—) #MEEECIELTETNS, HF,
B i IL-127% L O L-E#ETH 5,

BWER,SEONREICX B L, IL-1213 F 72,
IFN-y REAHEEZ T TR 27077 =Y 05
EEEIND IL-18L A LT, Thl ROFHEE L2561,
B R AL R A R Thl MR ORI 5 LTw
250w (H2288R), Balb/c 7 AEA%R, #HEH
BEICERZETH Y, ZOREIIEIEICEEL, HE
PHT, HOHLO, BEOHIC IL-12%%5 L TB<
XY, VBRI S hs 2 & AR &
NTW59, /2, Y AD M. avium ERIETIE,
PIL-12 Pifk %25 L, WRED IL-12%Ff$52 &
WX, B, B, R COBRENTIEmMLE D
HENH L0, T VT, n vitro DEBRTH S
25, M. avium EH~r a7 7 —TVHAOEELH, 1L-12
ERERBPICEMT 52 L IZE Y BIVBA LN L OWE
s, ZoaiR, IL-120%#% 517 T NK #
Bah 53w S N7z TNF-a % GM-CSF %%, ~7 077 —
TOFEMALIZBNT VS,

Denis D#FEICE AL, L O NK Mgz 500
O IL-2THIB L THL &, BBREZARLZY 707 7—
TADOBMIE AR E N2 &) 1D, oI,
v b COPEEEDIHEIC NK Mg EEN 2% E % #H o
TWBHIERBRBLTVS, £ PORAT, IL-12L %
TH—IZRERAR SN O, FIEERIRGER Y VT
T BEYGEN R S NI EBID R, RV THRESINT
W W BCG I rFrEIFLIOBETIE, F

60
50-
o]
30—_

20

Percent CD25+ cell

10

Day of culture

E3 IL-1212& % NK #iflae v/6 T MO
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£ M. aqvium BEYEICB T AbFE L L2 OMAEH#E

Patient Age Duration Chemotherapy  IL-2 Treatment Culture
No. (Yr) of Illness Dose  Duration of

(Mo) (U/day) (days) Sputum #
1 75 INH,RFP,EB 1,000 33 10/ =/ —
2 81 INH,RFP,EB 500 47 150/ =/ —
3* 57 47 OFLX 1,000 78 4+/4+/4+
4 66 6 INH,RFP,EB 1,000 128 2+/30/4+
5 60 64 MINO,OFLX 1,000 60 3+/4+/4+
6 49 41 INH,TH 1,000 60 4+/4+/4+
7 63 8 OFLX 1,000 60 3+/4+/3+

*Patient 3 received 112 inhalation for 49 days following intravenous treatment for 29 days.

# Before/during/after treatment.

No. of colonies. 2+ : innumerable discrete colonies; 3+ : almost confluent growth;

4+ : confluent growth.

figE & PR RIS R SN, REENE T HMRIc»Z E 41,
LR M BRI O AT BB L R Th o
720 LA L NK #MIFIC & 5 in vitro TO IFN-y O
EIMETLTWA® , 202 bid, BHEOREDOTE
121 IL-121 32 L S ETIE 2D, JukbBs %%
I L1208 L Y FHE SN D IFN-y KFEETH S
TERRBLTVS,

[L-128 X UBREFRR SN/ IL-181F, &2 Thl g
BEDTA Y4 v ThH Y, TR RIED L
AT RTH D, BROKKLT 7 F  OBRFEIZE, B
DFEMICHES L, »oRiEROBWEAROEHT LY
F—TRRETHIELEOEEML LB, b Thl
REFELBLIYA IV HIA LV FDBD, HHNIENDS
THELBIWEORE (Bd  WHROMITEE b DOYERE
BRS) BUETHH ), HREIHEORIER LIS L
TP BT IanNy rOREERTIOLEFINS,

EC, EBRICHBATAEREREICN T 504 baA Y
HWEHEL LTO IL-120%#%51%, 7 RIIBIT5EER
¥ Leishmania BEOFJZTOREV RN TH DY, &
EFHEARZ L1255 T 52 LI12& Y, L. major
DO¥FEEEEIHZ, BHRSELI LI L, Fo,
M. leprae &#:® Balb/c ¥ 7 A2 RFP % 721X KRM
16480 LE3EEE & —#1C IL-12% %53 5 &, PidES
OBEEA RSNz E W) 10

PED X5z, FICEHWREET VT, TL-121%HM
fam A mIEAICH LT, Ho22BifEREZRLTW
Do LHLEdS, IL-122ERICe MCERISHE L7
RADMEIHL 3D, BEAZMEIZ, Zho
—EDBBRIZBWTEIEHDO 2012 2 AOFRT Ao

- ETHBHB , TR, S5 ULHDLEDIL-12
EHELTBL L, ZOBKED L1225 L THH
Bideholzb ), LeLiedss, BIEEOELEZ A, &
CIBPHER 7 —F v b e L, BEFASRIZENV)
IL-120 ¢ M OBEREBROBE LIRS 725 %V,

3) IL-2

b & b & interleukin (IL) &MENnzH A A4~
i, BIRRARINLEFRICESE, —EOFFIFF SN
TE7, IL 2 LA TEAPLOBEROR VY A
FHAYTHE, #0F—4y MIERO IL-2 L+
7% — 13 HETE TAC (T cell activation) #LE & L
T, F/2&TE CD2BICE SN, EE LIz T M
fage, FREIEFHVANEMEIL B MRERICD BH S
NHEZEFHONTWS, [L2E L7225 TEIZT M
M EH LS A b4 v E LTS TE 7,
EBIZY NV 7Y v RISEEE OFRMIP O T Mk,
in vitro TY )V 7 1) ¥ PPD THIBZAT S & $FELK
BERI LSHET S, —&ICEHREHEL MAC B
BHIED T L &, REIOFEREBRIYEICB W TIEZ OIS
PETLTEBY, 2206 [L2%mNT 562 &
2&Y, REORESRONE D0 P N2
Y UYEHNTAMIBWT, YRVZ) Y PPD EE DI
IL-2 2 BATCiEST 5 &, PPD BRSO E
BAELNI, ¥/, ebho~xrzuT7 7 —IJHNTO RFP
WCEABBEDRT, dorLdvru7 7 —I% IL-2
THELTHBL L, RFPICL AREMHE I T 5 BB
BERED LNz VS 2

EHHIX, REROETIAL N MAC BREED
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a4 ) NERGELRIS  TL-2 7N
(2 & B RS DB

BFIC, BIEFHARZ IL-2 2bRE 2TV RS
SRR READAICDEVEERASD , Thb
DOBEZED PBMC W TN B HEGHI D in vitro D¥EH
RT, fERE () YSERGELSIL) OEKTAHY, F
IANIL2 2FINT A EICE ) ZoRERENR SN
EERBERL TS, RO T, T8O 2 FlIZB W
T, BoBH e R (&), MLowHESBEI N,
BWER & L I3, ERMRIRTH o728, Wi b
AIEBLRRETHo 72, HERIIBWT, in vitro TO
PPD #ill#) > 7 SERGPEALSIRAS, F5-BRMARIIC B L
THIR L TV 5 Z L HEIB SNz, AT O B A
HREIZBWTORERIZ in vitro TD ) ¥ 8ERE#E 1L
BOGAH IL-2 ORI TR I, FEEF & F L L v
ICETHETAZEEBEL: (K49,

i, Kaplan 50 27 Vv — 71 MDR-TB IZ&f L T
b HEORBIE L LT, IL-2 05 %17 - 72 Bk
PHELTWAE® , ZRICK DL, WY R{LEEEL
bR, PROIL-2 #230HMES L2 A, Xt
W RO RIS 2B, WO (62% : 28%)
R, WEL Y b Bo%E (68% : 42%) RSN
v, IL2 HE BT A o CD25 (Et b~ —
=) B YEROBEMBSA SN, INbOHE
oM, TL-2 #WiFE#EE LT ex vivo THHHM L IL
-2 THEMIL % %1772 » 738k (lymphokine-acti-
vated killer, LAK) #b L DBEICBATLE VD
LAK #E0—Bl, fot@Eitt LTEAL N,
HERMERER 2N RICDITDNA, 22 o TRIBDIEK

OB BETAE E6 5

Zdlb Lot I HEPH D, RS, BRELLH
BIZH DWW SR EDRIMORBE 2 HTH 5,

4) TNF

A M A CHIFREL L TORERETIEIRWDS,
Hi 4 b H A VRECOWTOHREEZ BT S, TNF-
a ¥, BEDOPWHEBAEIIARTROYA PAAL Y THS
A, ZOBFELILIER, RERD, SHEHRE, &
BAEI LT L AVERERE 26T, —F, +Y
F<A FidZ?D TNF-o OELZIHTEIEROSH 5 S
ERHONTWAIYETH S, #2°C, Kaplan b0
V=%, EWEHHEEREIZZOY) Fvf ek L
bz h, KEOWMERONZEWS ,, 5,
TNF-a OFEAIIMETL22Y, IFN-y OELEL LA
BWIML7zEnw) 2, EEEKICASNSE ZH S OREE
FER T BRT D701, {bFHE e LD ICEFIT LA
T4 F - RVEVFEREINSG, ) F<v S FigZo
AFEA R - RAVENRDYVEDLODTHEH, —F
ZFORBEDSH D Z EVHSNTWS,

4. M. vaccae RIEEE

PIBRHE W ARSI, Loy A M h A4 VFEYED
FEPHONT WD, LEd->T, HBEZDOIDH L\
BZ0seHRE5THI XY, MEMICEERRNT
DA A4 Y OEEEIZHD, ORI RE
DIFEHALITKE DL TH A D, RIS RIERIER & L
THONR TV ARBERs A GTET7UA Y F - TV
N MIZOWERICHALEZLDTHE, —HOT 7 F
v, therapeutic vaccine L 2 50°d LA\, Ribi
507NV —FE, T TIZ19694E12 BCC MRES S (F
ELTHRELEZZOND) *BIREFTHZLICLD,
T ADTRARERES R END L EFRE LD,
o<, MBS ORIEIC & Y FATT Thl ko
PAIAAVHFEINIZOTHS D,

&TC, TIZT, ¥4 I A VREDIT, BEEREICH
LTEIEPH o7z L I N T 5, HE—DORIEHRED
BBl RRT 5, SN LD, FIBREORFT 544
M A CHFEEEEEROEZEZ L UThbR e ) »
FHL TRV, ZIUIKBZ FE L7 BE Tm2 L
7z Mycobacterium vaccae W% —RIVESH T2 [ M.
vaccae RIEHDE] THDH, TOEE, MBEEO ) B
# M. vaccae % D Grange ¥ Respiratory Medi-
cine ® Editorial TH#EfToTWE® . ZHIZL 2D
&, 77FELTOBCG ORpRITHIBICLI Y K& %
BB DL, T7)VHIDTH Y ¥O—#ig i, BCG
B EN Y VRO B ICRETFHRIRVH o072 L v
I BB < M. tuberculosis & M. leprae % & trPiEE
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BICBTA2WEL T 7 F v E LTHELHLDIEA S,
SO EHLEINDIRFE LT, TH Y FHIBORE
THEZERL TWAHEIE, BEICHHICERTL T
LHBETH Y, ThrRAOoFUuE 77 F v & LTHEL
DEBLHE, F) LTRODP-72DH M. vaccae TH-
720 M. vaccae BRIZ, #¥, N VEEHOBE
WEERIb A ERST I ENTE,

22T, BEOREREZBNIIZ, FTEVEY PT
DEBEM X Lo ThREREL LTI, £
D%, EBHEZBEE MR L 72HEH199041213 0
BT Stanford HIZE W REENZD, T2, 20K
BLAFECL 2EBEIHRTRESNALD , il
T AYBEEPEICH T 5 ) Y NERYE LN 3R 5B D
29% 12, »HIREE (AEEAEK) J11%cA 5N (p<
0.03) ZHPHLADDEBRBET I olzb ), %
DHBT 7 HIBTHBIER T S ® , 0K
Ex247) LToERF, FLFOMEEIIONTIIEE
Wb bmEFOHILLIATHS, LTV —TI2&
LIREOHETIE, V—< =7 THEES P, MDR-
TBIERI 3 & M RIAT o LBl R W T S iz,
MDR-TB 28w Tix, RFP, INH, SM, PZA %%
OO 2 AMEKS, %0453 INH, RFP ##%5- L
72 (WA 2 FS, 2HRZS,/4HR, ). 1L3EHE
B 1 0 A&, L 72 M. vaccae HiA1.0mg ¥ 7=
FAERKEBAPICES L, 29 LTLERICEZD
WREHELZE A, EBBEOTI%IC, *HREDH2%
WZERDH o7 (p<0.02) MDR-TB IZBE% &, 63%
EA4% TH o7z, {LFEFEL L B IZ M. vaccae %5
L7277 V=TT, MB#ENOAL ST, K X #1%,
RE, MLOYEHED, (CFHEDOALOBHICHB LA SN
72 (p<0.001)s =D M. vaccae TIEFFIIDOWTIL,
D7V —F 2L BBRIIEGEDEZHHINTVRNY,
TUBEOEEICLZ L, 77 TORKIERTIZE
FLOWEESB O ah ot b vbh s ¥

Z D M. vaccae RIZFENMTHEI R A B 5 DH, 12
LTI L T o8I % v, Grange SRR TW 5
£, MBEICHEEOIEYWE % A Tnb7zoll,
HEHBEBEICOBRID LD, HDVIEHEIZ, M.
vaccae & M. tuberculosis DMIZBIT 5T F FHLR
DRFEMD/NE WD, BERISOERE - JEKIZ%
W, B ZOMBEERSIC L B30T 7 —Unh
D IL-1250OFEREHK & V72012 Thl RAE & %
D, BiRE; L DEERILEINDZDOTHS ) e £
Z T M. tuberculosis \ZHRN R TF FHUR%Z, &
D M. vaccae \ZIR5-$ A LHFTENE, BERH IO
35 & )iV Thl ISOERSIN DD TIE Ry, &
DFEZ DT, M. tuberculosis 75 5B L 7219kDa

485

RTF FOBIEFEMARAT M. vaccae ZER L,
R Y~ v A TOR MR % MR L7 BiEss i S
723 HEMPIZZ DBIZTHAEZ M. vaccae THRIEL
728X, Thl1 RY A b4 THbHIFN-y OJELE
BEET T, LHALENS, OB ARSI
FTAHHEEE»Z > TIERT L, b &D M. vaccae DH &
DHET LTz, TOEBRRTIE, HEDOHIZHER
& LTHW2 BCG IENRDHEMTH 572, Thl K
FEE LI LD, BT LIBHISE SO hp 70T
H5b,

5. GRIGHEEESTEO /=% D surrogate marker
2\ T

[uEdeis ] O&ERZ, KT L2BEoRERkY BE
ETIETHb, SO LT NOKBIEIZH > TIIHF
WCEETH L, EFIEVREROBEMHRICTA P AL~
PBREIHEET DL, BEOBEOEICOLRND
BN DHENSLTHD, 2T, HEOHMIBMEREREE
MY 2 1L [oRT ] AWMArEROFETI L
TH»H9H, VWb b surrogate marker TH 5, Bz
2, HBEEDFA P AL Y OFEREHIIUE, FORS
TOREEDOHMBLERIZERDOEE L DY, HROWFERD
FHRITHTFREINELL )R [v—F—] THD,

BEEEBENHL N TH ) 2256, YT Y VRS
HEFGERIZ A % < & DRI 2 DI RIEAYET
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