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1. THE EXTENT OF CONTRIBUTION MADE BY IMMUNOLOGY TO THE
PREVENTION AND TREATMENT OF TUBERCULOSIS

Chairpersons : Takeshi YOSHIDA*
Izuo TSUYUGUCHI™

Symposium Topics and Presenters :

1. Mechanisms of host defense and granulomatous inflammation in acid-fast bacilli
Infection : Kazuo KOBAYASHI (Leprosy Res. Ctr., Ntnl. Inst. Infec. Dis.)

9 . Induction and function of Th1l cells as the effector cells in anti-tuberculosis
immunity : Masao MITSUYAMA (Niigata Univ. Sch. Med.)

3. Role of /8 cells in tuberculous infection : Chisato UETA (Osaka Perfectural
Habikino Hospital)

4. Role of immune responses in tuberculosis : Discussion from clinical observations :
Katsuhiro SUZUKI (Chest Dis. Res. Inst., Kyoto Univ.)

5. Merit and demerit of cytokines in the prevention and treatment of tuberculosis :
Kazuyoshi KAWAKAMI (Ryukyu Univ. Sch. Med.)

Tuberculosis is considered in general a chronic infectious disease caused by Myco-
bacterium tuberculosis. However, major pathological lesions of the disease are induced by
host immune responses to tubercle bacilli. In most other infectious diseases, the interaction
between invading pathological organisms and host defense mechanism would determine
the outcome of the invasion; whether or not the onset of illness does follow the
infection. In tuberculosis, however, this pattern of the pathogenesis is not necessarily
followed. In fact, a highly immunogenic epitope from tubercle bacilli does not necessarily
represent the best candidate of the effective vaccines for tuberculosis. Thus, this
symposium was now organized when the detailed immune responses in human tuberculosis
have not yet been revealed completely. In other words, our aim of the symposium is to
understand how much the studies on tuberculous immunity have revealed the host defense
mechanisms against tuberculosis.

We have asked both Drs. Kobayashi and Mitsuyama to present their views to what
extent we could extrapolate the data obtained from in vitro and in vivo studies on
murine experimental infection with acid—fast bacilli for future prevention and treatment
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of the tuberculosis in man. Firstly, Dr. Kobayashi presented the data indicating that
murine strain susceptible to MAC infection are not capable of generating IL12 and also
that the death due to MAC infection can be prevented by administration of exogenous
IL12 to these susceptible mice. In discussion for the implication of these data, he has
suggested that the future challenge in establishing anti-tuberculous immunotherapies with
IL12 would be how to control the organ damages induced by such treatment.

Dr. Mitsuyama has shown that NK cell-dependent IFN-y appeared to be critically
important in the generation of antigen—specific (protective) TH1 cells at the early stage
of immune response to viable virulent bacteria. Several cytokines such as IL12 and IL18
released from macrophages seem to be essential in the stimulation of NK cells to produce
IFN -7 . He strongly suggested that these experimental findings should be confirmed by
studies in man using human clinical samples.

Next, Dr. Ueta reported that among subpopulations of T cells the activated 7/ T
cells were increased in tuberculin-test positive workers at TB ward who were close
contact with patients with active tuberculosis. In contrast, healthy noncontracts who
were not exposed to tuberculosis showed a normal range of 7/8& T cells, and patients
with active pulmonary tuberculosis also had low levels of y/é& T cells. Dr. Ueta suggested
that y/8 T cells might participate in the immune surveillance of tuberculous infections
in man.

Dr. Suzuki has reported that the aggravation of clinical signs and symptoms was
observed often during the first 1-3 months after the initiation of chemotherapies including
rifampicin (initial exacerbation), while tubercle bacilli in sputum decreased in number or
even disappeared completely. Case studies have indicated that such exacerbation may have
been induced through an allergic and/or immune reaction evoked by numerous tubercle
bacilli killed abruptly by strong chemotherapeutic agents. Furthermore, the reduction of
the anti-bacterial activity of INH and RFP in activated macrophages might suggest
practical problems faced by combination therapies with cytokines and chemotherapeutic
agents.

Finally, Dr. Kawakami has argued that major targets of the cytokine therapy may be
the patients who do not respond to chemotherapies, quoting the reported cases of
successful treatment of these patients with IFN-y . Discussing his own experience of a
patient treated not successfully with IFN-y and Vitamin D3, however, Dr. Kawakami
stated the merit and demerit of cytokine therapy in tuberculosis, and suggested various
problems which such treatment might be facing at the present time.

As discussed in the present Symposium, it is evident that immunotherapeutic ap-
proaches to tuberculosis based on the currently available immunologic information are
still confronted with various problems and hurdles, though certainly they have opened a
number of novel approaches for the future prevention and treatment of tuberculosis. It
may be fair to say, however, that rapidly accumulating immunological information of
experimental tuberculosis such as in mouse has certainly provided us with ways and tools
for more sophisticated studies on human tuberculosis in more accelerated manner than
ever.

Key words : Tuberculous immunity, MAC *—7—X : ¥EBRE, MAC &Y, IL12, IFN-
infection, 1112, IFN-y, 7/8 T cells, Chemo- y, v/é T Hifa, {t#¥#E, Vitamin D,, ¥4 b
therapy, Vitamin D3, Cytokine therapy, Gra- h A v, WFERE

nulomatous inflammation
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K513 Mycobacterium tuberculosis Xi@RE L ¥
ZEROBRYIETH HDS, TOELLFEEL, HEEIC
W ABEDORESEIERT A0 LEHEEIND, —
BOBYIEICH o TIE, BALIREMEY L BERE
LV ZOTEDONT VAL ST, BRTBEHNED
PHRESNED, ZORRIEKICHo TILTLY
YTiRE LRV, SO LIHEHT 2 F Y ORRBICBY
THEZXBHI LT, RERUOROIEVIE b= T4
FTLOBRVRVWIZF VBRHLE RV BLV, Z0&)
2, o POBKEICBWT, EANTYRL S RIE
RIS Z o TV A HH+AIEBH STV 2 0nED
BRICBWT, HATERDOIA PVDD LITKT VK
Ty ALLEENE, BICERIE, TOVVRY TR
BLT, b+ OBEEREOHEIEIEDORHEHE 2 &
CEFTHEELTWAELZHAIELIDOTH S,

Ak, Lo EIZIE, <7 R E AV ERHIE
BRIYEICBWT, in vivo BE W in vitro 28T 5
BAHTHS, ITADRMBEZ T T POBBKIEICED F
Bh%, BROFHLERERBLLFOEEREEZ LT
iz, E/AMKIELIE MAC REFEZRI LT
WEZMEY Y A IL-R2RBEALTHH I LR AHL,
IL-122WHET B LICL o TEDEREF LB & LA
HkpZELERLIZ, 2OZEHRS, THIH A MAA
Y ILA1212 X B A MAC BREDHRROEBERIZOWVT
HU, BRgPHERER & R IL-12185- TR 2 BdF
BEXWPIZTY b= T 550, FROBERIER
EORETHL LWL,

FilfELiE, YAFY 7R BCG ICL24ERE LT
BRETIE NK {12250 [IFNy ORBE O 25 5
b, IL-12% [L-187% L ORIBIC X - T NK Hifz
75 IFNy 2% & < BH T 5 £ B FRE TIIERRIEHR
#24ES Thl fEIFEINLTVERLZ, D&

H BT Y ADZRMBENTTE PASHET & 2 2% BRI
KTHRET HULENH S L ERLL,

Kz FEELR, BEREOMBHEICEST L
N5 y/o THIFIZOWT, REREHKFEEEE
BB RE L BT AREDEV Y N7 ) Y KIS
BiECIRERILEINL v/6 THRIHEMLTED,
— R BE CHEEBE CIINIMEETHE L
b, y/s THRIELHEBRE L ) BRICV/- 581
BV TR EIC @ TV EHER L,

#AtELIZ, RFP 2 &R TR ORKE TR
LV LEELTWIZ 2P b O TRERK1-3 VA
EERR EEALT 5 (FIHIEBIL) BEREFALND, EFR
SR RD S M EUIEMS T R IbFREIC X -
TEBICTR L -AROEEEBIINTET7 L F— -
BERLE LTETLEEZONS, T2, EHLEHh
7=z a7 7—I0HTiE INH ® RFP OHBE/EH
RESTHIEhD, HA M h A vEELLEREOBA
BT ARMEEEREL .

BRI EEE, Y4 b A VBREORER Y -5y
b & LT b Ic i O BB LE & & 1) BT,
IFN vy %512 X s BRBEOREREICOVTHNS &
Lhiz, TOX)HBED—AICIFNy & VD32 &
BB ERA T EHFICOVTHRL, 2 THF -,
T4 A VEREOTFREFREIRE SN,

PEDTEL, RBFIZLDIBRFEOMBIZES VI
BOFEREREDRT IEBRICIRNDOHLIVEE S
RETiznsd0n, BRTIIIEELOBELRRT
WAHZEDFHLPTHS, LOLEND, TEIIITA
SEZEREIYE 7OV CHLFEMICHIE L C & EBRED
MBE%, b MEEOHENL SHRIEBEMISHLT
W ZITOFERETTILRBERIREL TWEHDOTRR
59 ho
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1. MERERBSEE IS & V) 5 £ AR5 & POSFRE R EHIE

ETRVA 2 T s AN AV 15 o i A YN T - - S N 7 N |

#

PLBR B RS\ 3%, FEEBEIEEE (nontu-
berculous mycobacteria : NTM) FER/N Y+ Y iHR
EDHY, BETOELDBREVPHFEL TS, BIEH
BHEEZTTD, 1MBAPHFEL, RO AOIBTE
ATHHI D6, NEOHIHD 1 BEELTNS,
SHFICBIT B HEZOFEMBFBEERIEZ8005 A, FHE
THEBII00H5ATH 5, SHFEBIETHEEAS5,20007
AT, &RBEZDOEMIBTELHL660H A TH SRR %E
ZRLTH, HBEHREERXSHTORB, KELEH
ThaY,

NTMIEiZhuman immunodeficiency virus (HIV)
By, EBERE (M oRE, BEAESEREE,
BUHRERYE, BIBEEAT O FHRREIH
E4E) 2BTHEEME \HFRL, HMRRREL L
TRETHZEHE v, NTM EDFEEE Tid Myco-
bacterium avium complex (MAC) #%70-80% % {5
DFH L, SHIMMRELE L AR, MAC 34 0f
BEICHEIMELRL, BRESIZEACATETHD,
HRIIHREETH LY, EBE, AIDS B#E TIid20-40%A°
MACIZIEREMIRR L, 2L ALBHBHTH D, 72, N
Yl UIRIIB ISR L, AN SHIBRRESY
BLABETDH, FHBEFEZFIISTHA, HEREIXLS
A, &HFRETHE00TAFERBEICETLOON TS,

PURRR RS § 2R L L Cid~on o 7 —
TR THRRICL 2MEMAEIEELBZHLZEL, &

BEARE (AIDS, #ER%, ABEREATOA FERLRE
HGEZ S 2 L) PEELRVEE, BRIEEEED10
BUTTH2Y, BEOHBEBREIAL/ BT
RER (RERR) & LT, AFEREI - THDY,
LALRYS, ViIBEREICB)2EE0HE NFER
FERRIL, ThOOHERED &Y, REAHLZ AL S
{, BRINBZREMEL L THR-oTV5, ARIZBW
T, FEEOLORBEEIILT, ThHORMERBRRIIER
L7z,

BB RH 4D & POSFRE RIE DR ZAVHIE

FBERREICBNT, ERE/ BEEEICEET 54
PoOEERICREBTIFEITEADY, FIBEREL W
IE—BRIIBIIBENRBABMIIZFSETHS, &
512, REAENHEELEVIGE, EERREIRESE
DIWVWLUTTH2Y, COFEWPE LT, HE, HHEH
EBEENNMEO SETFOMEIBEESN TN, 51T,
TEEIEPUMEIC IS, £l *8, #FE (NMER2ET)
DEERYHEE T2, BRIZEROBTIIZRFOBST
L MCBWTIRHETH 57:0, NIBEERREORBIER
RIERERMIZBI) 2 BIEEFOZENL, BESSAHT
Hotz,

COMBEOBEIZER L 0iF, BIZHIZH—2MR
RYRARAY T 2=y 7Y R % AW EERIBIERE K
REFNTHBHDO), Thbb, FAROMRYY A%
FA—BE T CR—EED & CHEEIBE % AV EBRIC
FRTA I LICLY, BE/BEOENE L2 REZRFO

Table1 The Nramp 1 (Bcg/Ity/Lsh) Gene

1. A single dominant gene located on chromosome 1 of the murine genome.

2. Two allelic forms and phenotypic expression in inbred mouse strains:
Nramp 1" (resistant, dominant) ; AKR, A/J, CBA/J, C3H/HeJ, DBA/2
Nramp I* (susceptible, recessive) ; BALB/c, C57BL/6, C57BL/10, DBA/1

3. Controls granuloma formation and early resistance to infection with intracellular

pathogens including :

Mycobacterium tuberculosis, Mycobacterium bovis, Mycobacterium avium complex,
Mpycobacterium lepraemurium, Salmonella typhimurium, Leishmania donovani

4. Regulates host tissue responses to the pathogen :

Nramp 17
Nramp 1°

low producers of granulomas
high producers of granulomas
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Table2 Orchestration of Host Defense and
Granulomatous Inflammation in
Mycobacterial Infection

Phenotype of mice

Resistant Susceptible

Genotype (Nramp 1)

Mycobacterial growth

Granulomatous inflammation

Local cytokine expression

Proinflammatory
IL-1
TNF-«a

Chemokinetic
MCP-1
MIP-1 a
MIF

Thl and Th2
IFN-vy
IN—4

Thl/IFN-7y inducing
1L-12
IGIF/IL-18

r/r or r/s s/s
2 )
3 )
3 1)
2 )

1)
2 9 1

1
1 $
2 4
) :
) 2

§ : Decreased 1 : Increased

BEISBENT LI LN TEZ, ZOEER, BEEH
(3BL) oBFAIEPMIE~ Y A8 | e ICHE
T 5 ERAHEEREER 2R TE—R/EFICL ) HME
Eh, &5, ZofiI~v a7 7y —JICRHAINT
VB LAHBAL (Tablel), 512, ZORETFIZ
HEBEEOA LR LT, OMBAFERERTSH 5 Leish-
mania % Salmonella BHAZ BT b RGP % @z
BMICEXBLTWwEIN, COREFOBHELELT
Nramp I (Natural resistance-associated macro-
phage protein 1: Bcg/Ity/Lsh) »7 0—=Y 78R,
Nramp 1 DBIZFEWE macrophage nitric oxide
transporter EETH 5 Z LA B L2 , Reactive
nitrogen intermediates (RNIs) T& % nitric oxide
(NO) iFiEHt~2r a7 7 —VIZRBE T % inducible
NO synthase (iNOS) (Z & W FH s h, MERFE
WEAICH LT, FiEWERLREL, T4bb, B
EHEICE2HRESTFTHY Y, Nrampl RIZTFid
NO transporter BEHOREEH X HI#ET LI &ick D,
BiflicEBRL T 5,
WHEBEBREIREHBRIRHELARIBECEHETS
39010  %bt, Nramp ] BIEFREEZERT
57 AT, HiBRENES & CWFERERM, RIE

M4 bH A > (IL-1, TNF-o REBREES EH A
O &) EATTHE, BT A N4 ¥ (IL-12% IGIF/
IL-18) EEETAHBEL, B~y A TR Z0HT
o7z (Table2)o TN HDEEIITIERE 03 54
BB T d 2 AFBRES, BIEMIERHEEICL
WHFEREL B L % THHBEE RS T EBH
WARETHLH, BREWBEEICIEFEDOMETH S
ZEERLTWS, L L, $R~Y7077—I2RB/H
HICHERE L RERE, Thbb, WFEREIHEDLIC
EEBHRISE LTERTHAA, KH, HOHGE
(EESEFERC ZBATRL) CHRMEEZ Vv, ZORREL
TR EB/EL, ERIANRE5 2 2HHED
FELTWS, ZORRRERSIEZEREEOTERE
NOMPIFEL LT, LELZACEELZOPEIAHTD
%,

HRERRHEICRS T 2 BEEmi > 575

MEBE ITMRAFEREEATHY, i, ~7u77—
JICESL, WHT 5, BENTORE/ZEICIE~Y S
077 — IV OEHLSURETH L, v 7uT77—JiEdT
MRIZHUE %2R L, CD4 B 18 helper T (Th1)
HMFTEEAL 2 RE T 5 TEEIL Th 1418213 interferon—
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Mycobacteria

Macrophages
Genetic Regulation of Host Susceptibility/Resistance

Susceptible > ReSiSMﬁble < Resistant

Macrophage-Th 1 cell Interaction _ Activated Macrophages
Cell-mediated Immunity — (IL-12, IGIF/IL-18)
Macrophage-and Th1 cell-derived Phagocytosis
Cytokines/Chemokines -— Bactericidal Activity
(IL-1, TNF-«, MCP-1, MIP-1a4,
MIF, IFN-7 )

Recruitment and Activation of
Macrophages
Participation of T cells

Granulomatous
Inflammation

Natural Resistance
Protection

Fig.1 Genetic, Cellular and Molecular Aspects of Mycobacterial Infection

1. Antimicrobial agents/Chemotherapy
IMicroorganismﬂ——{ Host defense ‘
t

Chemotherapy

2. Augmentation of host defense

‘ Microorganisms }—r Host defense
t

Immunotherapy/vaccination

3. Combination therapy/prevention

‘ Microorganisms H Host defensej
t t
Chemotherapy

Immunotherapy/vaccination

Fig.2 Strategies for Combating
Mycobacterial Infection

y (IFN-7) %ZED¥A v A Vv REEL, ¥70T77—
TREMIT S, ThbHL, Fig. LITRT LT, Thl
MH—A Mh A v-~<rn7 7 —VERR (MiatkkE)
DOREYIHTIRE RS T A EEN BB L L TEET
H2HOW, 72, NK M [FN-y EEREAL,
BRI B T AR RBEICES LT L
aIshTWA W, Interleukin 12 (IL-12) % inter-
feron—y —inducing factor (IGIF/IL-18) i¥E& LT
2 7u77—VDLEEENLZYA P I THY,

IL-12% IGIF/IL-18 D 4 Wy By & L C IFN-7 B
EARMER Th IR/ ek EOEEEAL, Lizho
T, Tho0HA M A4 VidMBEERERBICBIT S
SEBME THDH WY, 51, IL-1204EWFEH
LTI natural killer (NK) HIfROZFEB L OVEHE
{t, tumor necrosis factor « (TNF-«) ® gran-
ulocyte-macrophage colony-stimulating factor
(GM-CSF) DY A b A4 VEARERRZ E2
1) IL-12% IGIF/IL-18I L o THE SN B4 A b
#4 v (IFN-7, TNF-« % GM-CSF) ¥ & UHiiz
(Th1% NK) RFEEEBRG#EICES L Tn3 W,
2 5 \LREOTIBEREEE D L BRZET Y A
D M. avium % BCG BHIC BV THERM IFN-7-
(mRNA B UEH) RBLBTL, ZO#KE, BX
ey A TIRERICE 5 IFN-y BRBEOFHLRET 2 H
D, $ibb, ThIFMET 2Rz, —7%, Th2
Y4 b HA v THD ILALEFMES L CBRZHETT R
TRECEZRBEOERIIZ L, Th2STKERRD %
o7z Thl¥ A FH A4 > & Th2¥ 4 b A A ViR
KERLTWAD, BZH~ Y AT Th2y A4 b A
¥ IRRFERNC ThIFUSASRIML T 5 2 EASHB L
(Table 2)o ThIFMETHFEZHL»ICTHHENT,
Thl/IFN-y HEMEH A 74 Y RE (IL-12% IGIF/
IL-18) #BEL-EZH, ThoHDHA b h AV ER
WCRMa% BT, BT, b MEEM BCG ® MAC &
FEIZBWTDH IL-12% [FN-y ZEGRBET/REH
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Table3 Endogenous Mediators Involved in Mycobacterial Infection

Granulomatous inflammation

Protection

Induction Suppression
IL-12 1L-1 IL-1ra
IGIF/IL-18 TNF-« IL4
IFN-7y MCP-1/MCAF IFN-»
TNF-«a MIP-1 « Corticosteroids
GM-CSF MIF Prostaglandin E
RNIs/iNOS ROIs .SOD
Vitamin D

WEIND I EELOTTATORBHIFEEIN
Twh, [L-12% IGIF/IL-182 £~ 27 u 7 7 — I
SEEESNLI L EZHEDL L, BEM~TTRADTS
077 —JICHRERBIFET L LEZOND,

REMEIREMEME IS & 5 RETR L

IL-2BBEALERIET S HMNT, IL-128FRER
AL & PUBR B RGSIE (S35 8 L WIS & L TF
HL7Z0®  IL-128F#E (1-10 #g/kg/day, 38
M) %RfT L&~ A 0B g 1/50-10042 #%
L, IL-128FFEEED LR LIz, L d ZOFRIE
IL-12% RS 1O, BP0 Ik 5 L THRD
S, IL-12%5RTHFRL, BENIIBNT, IL-
I2BTBERREEREER LA ZEIZONE 0, -
12 EEBREEAHHEE ML, BEEMLT,
FORMBEREL-OB | Ch oD Ry
A® Thlfifg NK MR IL-12 K2 H/F L Tw
Bk, 512, BEHIYAOT IO T 7 —JIZKIE
PHEAETHUHEELHORBL TS, BEHET TR0
Th1KEFEBEA LD Thl/IFN-y FEMSEY A b4 V5
BRBICERLTEY, Lyd, Th2HKFENTH S
ERS, IL-12MTEHREIERIR YR ERL TV,

IL-120 42 89EM (ThiMilze NK #ils0FE B
X UEMAL, IFN-7, TNF-a % GM-CSF E4{2#)
2EzHbEdl, IL-12BGPRERE< T RITBVT,
Thl Mifa—H% A b HAv-<vr0 77— VEEREEE
L, BEHEBELHEESE, BRENIZ, in vivo
M.avium WHEHEIHRELBRL - EPELOND,
%72, IFN-7, TNF-a ® GM-CSF #EiE T3 AT K
X 1/2-3 12 LdBA Lz ehs, BEATIE, IL-
12458 b 51 % antimycobacterial cytokine T& %
(Table 3),

Y1 MHA 2 RBRIEFEDRER

FA MhA Y OEYFHFESESRE, SHHE, BX
U networking IZEHENDLH, TR DEREE R
2, EE/BEICE o TYROWMBMELGH Y, EIC

“HEHNOR]" THDH, TOZ X IL-12BTHEICB
THREBETHY, “T” & LCPigss, 5 L LR
Ty ORZEER) (b 2sm (BERREE) IS EEICRF
BRRbEFEST 5 ZHESH 5,

BATCBI AR LZRIGE LT, BREBMICBITS
FEMEMBZEORME, Thbb, AFEREREDH
BARDLN 08 | ZoREBECHOHBES
(RZERSESE, Z=RTURLRMRAMEAE) 2V, BR L L TR
BBEEREE R, ERIAREEL 5 2 5 THREEND
b, wru77—VHRFA MLV THBILAOD,
TNF-« 22) | macrophage migration inhibition
factor (MIF)#®, macrophage inflammatory pro-
tein-l1a (MIP-1¢ )%, monocyte chemoattractant
protein-1 (MCP-1) # 7% L3 WFEBRESREY 1 b
#A4 s TdhHb (Tabled), IL-12#5 12L&, Thl®
NK #ifgd 5 [FN-y BEISTHEL, ZO&EE, IFN
—yDx a7y -V EERLE Y, WFEREEENE
vru7y—VHRYA b A U EFEL, RKHICH
FERENSHERT L EEZ LNV

IL-128%5-12 & 2 250t (BEFEE) L LCdm
W (FLILERBAE), FFRREEA & 4, 581, 10 g/
kg/day B EDOIHRETIEHTH S P, FE, ££5
D=y AEBHTBEEREICBNWTD, BERKFN
WCRESREEASHBL L, 10¢g/kg/day Bl LD IL-12%5
I2&Y, M. FRgREElEO LTS 08,

IL-128: 5\ Bk 3 5 AR AR R4 72 UG X, TL-12
DEYFREEEZ KB L TWB LEEEINE, Thbb,
L1202 5%5128 1), $XTOMBEPLRES D ThlH
fase NK MifanoF&s L OVEMAL, IFN-7, TNF-«
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% GM-CSF OBFELZHEKL, Mias L UVBEEE
RPERTSL, SOV A A VIIBEHNEREOMEE
L, 5%, IL-2R L0V A A4 VEFEREICBWY
T, ®5HE (HR, Fk, LEREEEOHR),
delivery system (FFT, &&#&5), K58, KK
B L 2ED, BECAHNRELR KSR EEORB LB IE
THILPFBRETHS,

PR B RLE D HIFE RS

PR BT 2EEH L AFBERAERERS, §
BIUEERETHM ST 5 host-parasite relation-
ship 2L THALL, VMBHEBEORE L EFRS
ERBLTwA (Fig. 1)o HRLRFLES 5 Z 0¥
BRI A0, NEIXBEBEECE, EE (MMEDE)
2FB5 (BCG #® isoniazid #5.) ORRBIELEL TE
720 LA L, AOO#EIME (BR, £94 L), &R,
HIV BgeZIA, E512, MBHEHOEAmMEL & O
BICX Y, HiBHESE A EICHMS X ORIl T
BY, BECBVTH, NFICL-oTRERBRELT
BELTWA, 20720, 19934 FIREBHE IR
BRASETH LS LTREFRESE LY,
FER C L ICHBE BRI BT B RRIIREED10% L
TThb, Thbb, 90%LEDBIH THEER RS
w3 B IEYIMER RS 5 VIELOBRTERL TV
ZEMBEIND, TOEFMIIRET, MRy A b
AAVIZEVHBENRTWEZ LHHBAL,

PERDPLR LR I TIE B F 2 B L Twieds,
COFETIIEAWENBEE OB CEIATETH
N, LdoT, BEDHEHELZRMIERL, ik
XD (RIERILRREE) (TP RYAE O BRI
BELRHELTVWS (Fig. 2), /2, REMLEELE
FEbFEREOABRESREICB T H 72 REGL %
BTHH)H, &OICHRIEMRBREITBEDOA L LT,
4 OBMEWERSSEICOEMT 2 TH A o HERER
BOBBIEAE L HROCRATI VAT L (77F
vRY) ORRELRET L, AEFERLBERLALS
2, Bk, MIBEBREEOREINSAIRSZ L 2H
FLTWAE,

E ] 2
BRI R EEOBRIIKE (15F/H) ICE 5B,
HH BhE (hAEE) OTIRER X UBEICERHEL
4, 372, SH BB IUCEEBKTHM (B
B2 1 RE), B EBEIE (BAAFEZTM
), ¥5i12, HRETHEBLIURE Haitrsy—
E (EXBIEMREFR NV Uty y—) X
BICESHLET, APFRIBNEREREME, BN

OB B8 125

RERZRFEBSMEDR, EILSRERIME, E
EEREFEREES (Bl - BRBRIEREHEE) B
LUBKREERIMEREY - NV ABRICE VX
BEhT L7

X [y
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BHsrd 1) BEOBRKE, 2) BHROBR, 3) BERT
DEE,

WAHEIE, ¢ POBNERERMEEE L kR
FBECTHY, BEOBIICITHEREE & OEMIRT X
ThHb, L LKEDTF— % T, FELRECHEE
P LR L AT, 256—509% I RS Y
HRErVDLATEY, FLERAFBAACHERTERE
REAVE LR TVEOWED b D, &5IC HIV BHE
ZTIRREBORBFEDOA LR S TRIEDE LR TV &5
BLTEY Y, SEEORERLEEICDLHEORE
(WHMER - ~27077—Y - NKMR - y/8Y %
BReE) SHEBRLTWS S EidHEV RV, —F, BKE
RIFHEICRIEIBR T o TWE I L ZmER VT
25, HEIRE, BRRE, RENRHORE, HIV B
Bt T 1) YNERBREEOBE TR, RENRBELE
RROEREFTHSL Y, €T, 19434 D Waksman
12X 5 SM DRBRUR, BEOEBRDEFIZCERE

THY, BEDOHETH o EGEDO TR, FICHREZ
EHNCE D b2b ENT, BEBRRELR ) BRESRE
2, EHhhLehrEEAORSEZIT TS, Lz
o THETDOBE BT 2REORE L E X 554,
PHEA L OMEERAOBREHI#T TEN L WRETD
5, LHL, ZORECEBEICHYMALZREIDRV,
HHEH S ERNORBERISZ B L T2 LIRS K
HAME L V) BEA, BERTIIAShTw2, Zh
X INH + RFP %05 2 b Mk % fifT L 728,
HEE 1-2 1 A TN R RAERIE A — R, 2 o
TEAATHHRTH LD, ZOFEMIVEIZFRHATH S,
bhvbhug, £& LTHKT— % & in vitro DERH
5, FIMEMLMHESR DD EH L REL OMEIERICE
S EbBEYLneER, UTO2RECOERFL
DT, TOMELHET S,

1. MEBERROEKE - XAREIRE

THEIZOVWT, BIFRROLIICEEL TS :
RFP 2 &TWEED 1-10% 12, WEHOZE IZNEF 2
BAO-BHALL TV BICb2hb o, BHAK1-3 %
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O EEZRD S,

ROFHE, W - WifT) v HERREE2RBOLHEY
Bz, INH +RFP % &4 4HI b HBERTT 2 7 A B
ICHIHEAEAL % 3 L - BRI O L >~ M U BER
2RT, 20L& LEZLEDRDTOE/ERTOEKR
EIZE#HL T35, BRKOFEREFICIEH T ) LA %
{, Medline THREL TR 6 0FHKELUSNITRD
126%w, Thid, MERTIIEEEZEORSP X #EE
FOHPEIIEEEICRE L 2D EbEZ LN,
WFHIZ LT ZOBRITHEMAIITEBRIE VDS, BR
MEZRIIZLVO2D LAk,

i A%AE DA B LR OB F MR & L72EH S
DBEFEOEKECEEICL B L, HEROFDSFRENIC
BHERHEYOBYOHBROBEEL, TLLF—#

FAHESIELHNDTHo7z I D fitk L ) WM
EBLoOBFL LT, Ml {bEFREICL ) SHITERL
REOMEBEBEEICHT AT LIVF—RIETHDB LD
RAEDPENTHY Y, EOREIIhrMBFHICE
FFsrbneZEzons,

I EACIIER AERE 3T B RO RIE B
B2 5HVHVERETHL, €T, ZORKKTF
BERSTAILE L7, @BE 2EMICYUBHIAR L
A% & 72 SRR R BE OB T, LFRERGR
MEEEDEI D > 7275, [ UALFREO#FTETED
BREOUEY ATMPELEZEZ NS 6 EF X, FH
BHIDOFRIC L 2 AlBE TREDO—HINE/D L5
7230fERI & tHERRET L7z, BIL-THBIZRDFERTH

®1 MEEAGES ORISR 1

1) ##

2) B &

3) Il : HE

4) REHE  wHE

5) BIRkEIEH

6) ABTEIES 4 B
7) SR DA BE

8) WP DLEAY 3
9) INH + RFP fiH

MEELE M EACE

60+6.3 48+3.5 p>0.1
5 il 22:8
6:0 24 :6
6:0 237
6/6 15/30

733+307 348+115 p>0.1
2/6 2/36
2/6 2/30
6/6 27/30
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®2 B ACES OBRRMRR 2
MEALE MHEALE
1) Atk CRP 9.2+3.3 1.9+0.5 p<0.01
2) EALE CRP 6.4%+1.2 0.8+0.3 p<0.01
3) ABEHEIm/MEE 36+6.8 29+1.6 p>0.1
4) EALER /MR 45+8.0 27+1.6 p<0.01
5) ABEHEKIR 37.7x£0.4 36.7+0.1 p<0.01
6) BALKIR 37.3+0.3 36.6+0.05 p=0.058

o SEEE - MR - EBRE - BROARE - HEEIRIL - B
DEFBSZN: - B EOWRE - HRE - ABEH L OHE
LB DKIR/CRP/ VMRS (FIHIEALD % > o 7= 5E
TERAE#I4ABOTF—7 2HVE), AIE/LETTO
IR Ba TR 2 AMAT2 61, SAMAT2 6, 5EM
14, 8EE 1B THol, R1ICHHAEAFOE
REDOK#ME, F/-£2 I IRELOKEEY, 2hEThe
HIEALD L ho Bl & KB L TER L, HIELHIE
LBREFEREOBREREF T INH & RFP 2 &4%
FG AL EREL T TB Y, MSEEOAHE - ABE
HHEE - AERBEEEOREOLI) »oHRT L Tl
BWEERNIE o720 AERERE CRP EIZFHE
1D LHo U HRTERICEETH Y, T7-HHE
{LEEIZ S CRP & M/MEB O E & iR LR FB072,
LUk Ok RAIANAEALAS, EFE DAL R L EHRE
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TNF-a - IL-6 S5 EE D Sk f 5 RS AR R T
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%3 INH/RFP o~ nu 77— VHEEEREIIR
WCRIZTEET A AL ER

FAL ALY control INH (2.0) RFP (2.0)
control 4725 105 42
IFN-7 3175 156 273
TNF-«a 3563 73 21
IL-2 2856 51 11
GMCSF 2775 63 16

* X FEH 3 EBRDFME (colony forming unit)
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£ IFN-7 2 X 2 PiBEEEDEHE
Age/Sex Extent of disease Associated conditions Organism Clinical Adverse
response  events
1. 5/M Blood, nodes, gut, Agenesis of the MAC effective None
sinuses corpus callosum and
the right kidney
2. 29/M Skin, bone None MAC effective None
3. 46/M Blood, lung, skin Congenital deafness, MAC effective Malaise
NIDDM, milliary TB
at age of 28
4. 42/M Blood, liver Idiopathic CD 4+ T MAC effective None
peritoneum lymphocytopenia
reccurent bacterial
pneumonia
5. 41/F Blood, skin, lung, Idiopathic CD 4+ T MAC effective Malaise
pleural fluid, urine lymphocytopenia
BOOP, orbital
schwannoma
6. 49/F Skin, bone - Idiopathic CD 4+ T MAC effective None
lymphocytopenia
reccurent deep venous
thromboses
7. 53/F Skin, lung, pleural Peripheral and central M. kansasii effective None
fluid, mediastinum, demyelinating process
pericardium
9 95
4 5 6 7 8 9 10 11 12 1 2 3 4
INH EB INH INH INH INH INH
RFP cs EB SPFX KM TH EB
SM EVM SPFX AMPC RFP PAS csS
s EB PZA CAM CAM SPFX KM
EHRME S I2D3 | Tpg 24g
IFN-7 | B [mz/mA | A
iR gl AW AMIMAAMAAA MM
KE (kg) 483 44 435 425 4 44 43 43 425
WBC (/pl) 10500 11300 14800 13300 20300 21700 17100
ESR (mm/1h) 34 52 41 63 64 45 69 62 75
CRP (mg/dl) 224 453 237 347 602 671 641
7573
gaffky 3 T4 5 8 8- 8 5 4
%i ++ +H+ ++ ++ +++ ++
PPD skin test +
94/4/18 94/8/17  94/9/9 95/3/2

(E=#LBF) (IFN-7 A1)

H4 B R & B8

BWbDTholzbBEENA TS,
<7077 — Y OHEGEEEND IFN-y OXiE%)
B, =7 AZBWTEHIIRDONE, LAL,

2077 -V TRETLIBRO-FEFBELRATVE
WO ~ID B [FN-y IC X o Tz~ 2 a7 7 —
JOVREBBESESIRH S L 0HELHL D, b
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IFN-y %5 AT 2 HED 2D, SHERT <&
b Lz,
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