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Abstract : Cytokine productions of peripheral blood lymphocytes (PBLs) and
monocytes (PBMs) from patients with Mycobacterium avium-intracellulare complex (MAC)
infection were assessed.

PPD-S prepared from M. tuberculosis, PPD-B from M. intracellulare, and PPD-Y from
M. kansasii, were used as stimulants.

PBLs from patients with active MAC did not produce IFN-v to a significant extent upon
stimulation with any of three PPDs, while PBLs from patients with inactive MAC showed
higher responses to each PPD with the maximal response to PPD-B antigens. On the other
hand, PBLs from healthy controls produced IFN-y with the maximal response to PPD-S.

Spontaneous release of both TNF« and IL-6 by PBMs from patients at the active stage
was higher than those by the cells of the inactive stage patients or healthy controls. When
PBMs were stimulated with MAC-derived PPD (PPD-B), increased TNF« production was
obtained for PBMs of the active stage and decreased IL-6 production was seen for the cells
of both the active and inactive stages.

Moreover, the in vitro increased production of TNFa upon stimulation with PPD-B
seems to be related to persistent MAC infection, resulting in exhausted nutritional status.

These results suggest that in vitro ability of both PBLs to produce IFN-y and that of
PBMs to produce TNFa and IL-6 are closely related to the clinical stage of MAC infection.
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intracellulare B3k), PPD-Y (M. kansasii Fi3) % 100
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LWL FCSHa—F 4 v L7 FAT 4 v 27 X}b
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LI X YIL-6FESEERUEL . e RERF X
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A)V v SERIFN-y EEARE

DHEIERMEE D IFN-y 2 488 (Fig. 1)

D IFN-y BEEAREIX0.7420.210/ml, EEHI
(active MAC)EHE TI130.6%0.21U0/ml, FEIEEHI(in-
active MAC) 313 1.5+0.71U/ml ©, FEEEIHIBEE
DYV ARINEBIAGICREEZ D V) v BRI TES
BREWERRS - 1.

2) & REHE RN © IFN-y 2 488 (Fig. 2)
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B & HB L T2 CTiE LT\ e, B 6 i 2 flcix

IFN-y 2]
(1U/ml)
24
1 -
0
healthy active inactive
controls MAC MAC
(n=11) (n=14) (n=6)

Fig. 1. Spontaneous IFN-y production by PBLs.
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Fig. 2. IEFN-y production by PBLs stimulated by
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Fig. 3. Spontaneous TNF « production by PBMs.

Table 1. Comparison of IFN-vy production by PBLs
stimulated by PPD-B among the active and
inactive MAC patients, and healthy controls

Mean+SD (IU/ml)

a) Healthy controls 11.2+£11.9
b) Active MAC 9.7+£16.2
¢) Inactive MAC 38.6+40.4

ERLTTER LB, Z0 24Tk PPD-S, PPD-Y ¥
InEFIT % TTED R D i,

3)PPD B HUERIBKED IFN-y BEEARED b
| 3WMGEBMASE, FEBYAE, B%E © PPD-B

N.S.
[
IL-6 1000 p<0.05 N.S. |
(pg/ml) ] T ]
800
600
400
200
04
healthy active inactive
controls MAC MAC
(n=11) " (n=14) (n=6)

Fig. 4. Spontaneous IL-6 production by PBMs.

FURARINEE D IFN-y BRI B EBREZRED bR
7o o h, FETEERAEE © 38.6+40.41U/ml & &b
EECEEHBE O 4 fEDME%E R Liz(Table D.

B)E¥k TNFa, IL-6ZEARE

DHEIERBRED TNFe, 1L-6 EEAREOBE

DTNFa E£RED LB (Fig. 3)

EEFI(1601+1290 pg/mD) 23 % b JTHE L, FEIEE B
(517+281 pg/mD), EEHE (289177 pg/mDicth L TH
BrBfETH -7 (p<0.0D).

2IL-6 EEARED Ml (Fig. 4)
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15 B) $1(5182+2300 pg/mD A & & JTHE L, BEHEE
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0.05)2%, FEIEENHI(46611938 pg/ml) & (3 H HEH Tx
VPN (-

2)IL-6 EARED Lo (Fig. 6)

TNFa & 13E7cbh, #EHEHEGI88+1982 pg/mDictbL

TNFa , N.S. ,

(pg/ml) p<0.05 N.S.
8000 r 1 !

healty active inactive
controls MAC MAC
(n=11) (n=14) (n=6)

Fig. 5. Production of TNF « by PBMs stimulated by

PPD-B.
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Fig. 6. IL-6 production by PBMs stimulated by PPD-B.

B —

TIEBF1(1702+381 pg/ml), FEVE B 41 (1839+288 pg/
mD & HIAEBETLTW(p<0.0D.

ID{EEF OBEE IR & PPD-B #IB F <D TNFa,
IL-6 EEARE & DBEfR

BFEMIR 1 ERBU P & 1EUEQOFD &0 2 BT
DI THANS &, TNFa BEA&RETSEEM 1 £R 55
(26291507 pg/ml) T i 8 % % (3182+1324 pg/ml) &
EHE D EH ST, BRI 1 E L L omEFI(6178+1740
pg/mD) TIHEHECHE LM 1 ERMWACLL T£4

BEILTTELF D bt (Fig. D (p<0.01). IL-6 E4RE
VREH A (39884982 pg/mDI L L T WTh o BERE &
Y EBICED - 723 (0<0.01), BEEEHIM 14 K5 F
(1555310 pg/ml) & BEEE AR 1 45 L £ o fE 411758 +
198 pg/mD) L LA BZEITRD bhish » 7 (Fig. 8)

IV)Fischer }& TNFa, IL-6ZE4RE & DBIR

& By #11c PPD-B 3 F © ® TNFa 2 4 4 & Fis-
cher tb & BHE B HBEAFE D b h(r=—0.634) (p<
0.05)(Fig. 9), YEREENEE 75132 F TNFa BEAMNTT
ELTNBZ EDRED BRI, IBHEMM T o IL-6
BEARE & Fischer & EERMHBEERD bhich o
(Fig. 10).

= =

IFN-y 3E#AL T V) v Bk NK fiflarbELE I h
VALV ELTHDARY, =7 r7 7 —J9RT
) v EROIEMAL EA%&F LT\ 5. Dalton et al.®
XIFN-y BEFE/ v 27V b Lic= v AR WEE

TNF & 10000+
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Fig. 7. Relation between TNF & production
stimulated by PPD-B and duration isolated
MAC from sputa.
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Fig. 8. Relation between IL-6 production stimulated
by PPD-B and duration isolated MAC from
sputa.
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3% CD 4+ T #fa D IFN-y B A RED SR 51588 D 1
BB~ — 2 — 27 B2 LOWENLE R TS, £ T
TEE L E T MAC RYERMBIM Y v 20 3 EOHAE
WHIR$ 5 PPD #iJR ikt 4 5 Ktk % IFN -y BEEA B
BEL LCREL, &+ MACESED T v v < BRiRE
DIEMT B RA . PURIEG IR D IFN-y BE A RE © Hl
D HIETRENEFBE Y v BRI ex vivo TH—EEMEAL
ERTWBZ EBBD bR, F IEEEES Tk
M. intracellulare 13 ® PPD HR(PPD-B)icx L, *
T AT M. tuberculosis B3 D PPD #iJR (PPD-
e LT R ERL, IFN-y EAREIITHEL T
Wie, —7, {EEBIEE Y v sBRD IFN-y EEAREIZ 3 &
WFho PPD Hificxt U CHE D IFN-y EEAEREL R
Dbl WO FMRAYE L. BEEERSICX 5
MRtk e R E R O FEAE- b T b, MAC
TEBAREE D IFN-y EARET LA S HDBER D B
borBbht., ¥ MACIEEIIEZE © PPD IG&#
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-
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Fig. 9. Relation between TNF « production by
PBMs stimulated by PPD-B and Fischer’s
ratio in active MAC stage.

ILg 2600
(pg/mi) °
2200 °
(o]
o
1800 { o %o
o o
1400 ° o
o
(o)
o
1000

2.2 2.4 26 28 3 32 34
Fischer's ratio
B
(exhausted nutrition)

Fig. 10. Relation between IL-6 production of PBMs
stimulated by PPD-B and Fischer’s ratio in
active MAC stage.
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%7 TNFo BRI TPURIERIBRS & FUERIB T T
ROPEFFEOCTIENRD BN D LD Fi Mm%
Bl ZOPEEEG TIXPRRIM T © TNFa E4RE
VBRI 1 SRR IR IR DBEERE L 131T4%
Lo e, BFEIMLIFE2 2 2 2 RPBFEAI T
TNFa EEAREDE B TR D b,

MAC fE D ¥k EE D FGE & 7r % Fischer M & BEE#
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dbhte. DF ) EBREENEERIZE TNFa EEN
JUHEL, MAC RS & Sl & o BIE 24D TR
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I3 %9919 23 BF e TNFao B4 I RBRE D3
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&R 72 TNFa @ & 5 REBEE OB/ EEGK~DEY
EhiBx, MACKEBRFEILI S iBrBEL T
5h0LEbh5.

IL-6 BE A AR VEHURFERIBCT CLRIE B B D S ICBEATT
EXRD B, Lo LIURFIB T CIEEsl, JEEE
Bl & IR E I EAREEEDE TR bh, FURRK
e & JERIBES & DFERNE I B HEAER L. IL-6 138
R EORECOEARTTE I, MmED IL-6E
RO RERIG E OBIEN D B 2 L3 Babh T
5 HEEEEOEKRO APEHRBR TR VT,
TNFa O & 7553 IL-6 OEAREITHEIBD bhicZ &
1%, MAC RRAEEIIBE 1 310 B S KOG 2 S U e
HWRTHHEEZOND. BE AR MAC OBEER
BERELTIL-6 EELE S Z £ RHES T
5. ABFRTHB IR, FE RS PPD-B e KIGL
TIL-6 2 ABIELE LIS b bTEHHR L O
JEEEDHA A o BBk <1k PPD-B fl#uc st 3 % IL-6 &
HETHED b, [L-6 12 Lo X 5 A RERIE
CBET s T TchR, THROSILFHE i
cytotoxic T Mifd0FE L b b £30 b|E S h,
o IL-6 EABENETIE, AR TTCIBEMTL
7 MAC BREEBI e 3 1) % T il © 0 JE 4 Rl ig
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PPD SURRIGHAE T 213 Usd & Uiz T MIFSHssE el &
LB - T A EJREM A HERI S Moo,

AR ORER B MACREFEH M TR
PPD 421 IFN-y BEEABEDIE T, MAC f3k PPD #i
BERIB T cOBERD TNFa EAEETTHE & IL-6 2 45k
ETFHHFEL, MAC BREDOFHEBOER M & V- BIEH
B»% L, TNFa OEERTTHEORH & FEREECHH
HAR & BIE 2R b, MAC R o #ise & B8 7 BIE
BBBIEDH L VAMRNE bR, F eIREEI
T #fao PPD RSk 0 EIE, B3RO TNFa ELETTED
ETHEAPEED b MAC JEEBHTURBA~DOEL &
Bl ) A p B EDF L WEIR b B,

MAC FE 3 % EARB B & R OHLE &\~ 5 8
Kb PPD et 3 5 T M fa )t o B R BBk
TNFa 24700 ERALRABREOZE TH 5 D
BRELTCODBEKTHEONREIT B ENSHOFR
EThs.

&

1 Mycobacterium — avium  intracellulare complex
(MACOERBEZ R TSV v ABROLEHEEE Bk PPD
PR (M. tuberculosis B3R D PPD-S, M. intracellulare
3k PPD-B, M. kansasii B3R D PPD-Y)HLIR FFEH
IFN-y BEARE MBI L 7.

JETEEIE MAC FERBE V) v BRI ex vivo K3\~ TEHH
WD S IEMESRD b, &% PPD HURFIE T
TUERE Y v < BE PPD-S HUR I U % 7o SETE BN A
MAC B% vV v ERix PPD-B #iR i LR GME2 H B
NI EBH MACEBZE D ) v SBREI=ZFE-Tho
PPD it LT b ULHEERRD bhvin - fe.

DRMIMEBEER TNFa 8 X O'IL-6 4% MACH
ko PPD(PPD-B)FUREFIM & 7= 13 FFRIB T CHIE L,
fERG & DBIE R BE L. FERIE T ©1k TNFa EA
BEVIIEREDGI, JEEEOI, EEEOMCE <, IL-6 BEEA4RE
HEBG, BEE, FEEBAOIENE . FURRIK
T, %3 TNFa EARIEEFNCTILE LK Bk
PR O RO EMIZ ETTHEL T h, REEEOH
EehHrIET $ VBAVvA5 v 2ADIEETH 5 Fis-
cher lt(BCAA/AAA) L BRE e B2 R bhvie. IL
-6 EEAEREIIIE BB, FREENGI & b RBNC TS T T BE
ERRET2RRD b,

IFN-y BEEARED B &7 MACHERZE v v <8ko PPD
PR35 ROGHEE, EBIESE T ThoiBEH
Sk PPD LRI L C b BEECHEBHBELRLD
B @D BN, BER TNFa 4RSI
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