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Production of Interleukin—1 8 (IL-18) and granulocyte macrophage—colony stimulating
factor (GM—-CSF) by peripheral blood monocytes (PBMs) from patients with Mycobac-
terium avium—intracellulare complex (MAC) infection was assesed and the relationship with
their clinical course was analyzed.

PBMs were obtained from MAC—infected patients in their active stage as well as in the
inactive stage and the healthy controls.

Spontaneous release of IL—18 by PBMs from patients in the active stage was higher
than those by the cells in the inactive stage or the healthy controls. On the other hand,
spontaneous GM—CSF release by PBMs from patients in the active stage was higher than
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the healthy controls. When PBMs were stimulated with MAC—derived purified protein
derivatives (PPD-B), increased production of both IL—18 and GM—CSF were obtained for
PBMs in their active stage.

While these enhanced production upon stimulation with PPD—B related to the persistent
infection with MAC, the increased IL—18 production correlated with the exhausted nutri-
tional state.

Both IL-18 and GM-CSF produced by PBMs seemed to be closely related with the
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clinical course of human MAC infection.
Key words : Mycobacterium avium—intr‘a-
cellulare complex (MAC), Peripheral blood
monocytes, Interleukin—18, Granulocyte.

macrophage—colony stimulating factor,

Clinical stage

F¥—7—X : Mycobacterium avium—intracellu-
lare complex (MAC), FRMMBEER, IL-18,
GM~-CSF, HGIRIEE)TE

#®

AR T IIFIERERBD i1 d 5h 35—
W, FEEBHIBEIE, % Mycobacterium avium—
intracellulare complex (MAC) IEDHEINAHE S h
T W 3P Bk T3 acquired immunodeficiency
syndrome (AIDS) @ HAIREGEDRERKELE L TH
HEHINTV S, BekTo MAC IES13 HIV &g
DEGHERIZHAE ED 3Dt L, AITIRETT
BIFIRIRAR RIS UM I BRIS 9 2 AEFI s K% 5o B,
MACHEDFIEER & LT CD4* THIME O BE| i3
LanBh, HIVEGEHETIE CDLT THIlELD?, 3
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I MAC BT B8 5 HIV &gedd, JE HIV &g
BEHLICRIHSHEHEENIRD S b0, MAC &G
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1. FASMEER D 5B

BEIEEE L, S~ VIR L 2#RIILIC, [E
B0y vBREEK (PBS) %02 EM#%, Ficoll Hy-
paque HEELOE (400g, 30 2R 2 HOL THEBERS
B (mononuclear cell) %43#f, PBS < 3 [alptifik,
10 % fetal calf serum (FCS) (Sigma #) Zi0Z /-
RPMI 1640 55 &k (GIBCO#H) iciRlts ¥, 5
MDUEDFCS%a—F 4 VI LItTS5RF 49 7MY



1995 &# 7T H

7w ¥ 2 (CORNING #t 25020) 7% R\ TH LR
%37°C5%C0O, FT1HMHEEEL I, HER
PBS 12 T 3 [#E# L T EMIEE ki L 7o,
0.2 % ethylendiamine tetraacetic acid (EDTA),
0.5% FCSZ#RML7< PBS%5mlinZz 4°C, 1543
MEE L EXy 7 4 v 7B TSR Z BN L 7o
PBS T4 ¥t L 7211 10 % FCS 2N % /- RPMI
1640 B & # T 5% 10°/ml i % L BBER53 1 (mono-
cyte) & Uiz, 72 BEUNHIIID 97 %L LA <4 % &
y—CYQREEnT, 37 v 7 AR TFEBREERLI &
51T trypan blue exclusion test THER L 7o BBk ]
O cell viability ¥ 95 BLIETH - 72,

2. EE ORI & RINPUR

5x10° /ml i 5% U 7 BIBRIREH 100 4l % 96 7R
7L — b (CORNING #f 2486) cFE LIEE L, H
K Ph M. intracellulare 7> 5 {E & L 7 purified
protein derivative B (PPD-B) HRE%HRI#bHE E L
T L1z, PPD-B % 20 ng/ml OERE IcEEHK TR
BUBRME 2 3IERMOR%, 24 BfikEE L < LiF%ME
I, HIEET-80°CItfffEL, Thbo LERD IL
—-18, GM—-CSF &t 2= 2 e N DEAEREE L 12,

3. IL-18, GM—CSF &0 HIE

Wb MEDGENIX ##®D enzyme immuno-
sorbent assay (ELISA) HIE¥ v + %ML THIE
Lo & b IL-18 €/ 7 o —F VEKDERELL TH
597470845 —-FLv—bIEEY YT,
horseradish peroxidase (HRP) #&Eiibit + IL-18
/70— FVHHEREIRREIG S ¥ C 0RETERE N

R AFEROBREEENES 5 LTIL-18 %

2000 N.S.
5 —
L-18 p<0.01 p<0.01
(pg/ml) °
s
[ ]
1000
)
o L +

Healthy Active Inactive
controls MAC MAC

Fig. 1 Spontaneous IL-18 production by PBMs
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HE Ltz GM—CSF iEM: bRIBKDRIESETH - 120
BEINSOREF v F DRERFZVTNS 6.3 pg/
mlTH -t

4. EERBOEE

1) /EEPIEE B R - BT TI £ TR L
THREERE THBEI SRS 0Bl & Ui,

2) HBREOIEE : bhbnF®® SERBRE
OEEDS bMET I /BT Y ZADIERETSH % Fis-
cher . (B8 7 ¥ 7 8 (BCAA)/FEKT I /B
(AAA)) DHBREEIC B 5 HOST OKREBREDE
BERiEETHI T LERELTVD, TITMACHE
TOREBEDOIEE L LTI D Fischer thaHW iz,
REETHN S OFFEITHEL TIT - 1o

5. EEtFHIER

RISEMH 3P B REZETRL, KEFFRIRFICE
Student ¢ #EZE AV, ERFE@mMS BTHEL L,
72 HERAME DMRTEIT I3 linear regression analysis %
Huwic,

& ES

1. BURIERIEE
1) IL-1p EEHERED I (Fig. 1)

EEH (741473 pg/ml) MR SLEL, BREE
(81% 70 pg/mD), FETEHH (103+33 pg/ml) &H L
THECEHETH -7z (p<0.0D),

2) GM-CSF EL£fEo I (Fig. 2)

& AT1+£7pg/ml) L CiHEEH (77+51 pg/
ml) BERCEETLENBD SN (p<0.05), FEEE
Bl (84+65 pg/ml) bEMOMERICH - 7z,

N.S.
. 1
p<0. 05 N.S.
200 BSOS
L]

GM-CSF
(pg/mi)

100
.

L4

Healthy Active Inactive
controls MAC MAC

Fig. 2 Spontaneous GM—CSF production by PBMs
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Fig. 3 Production of IL—18 by PBMs stimulated-
with PPD-B

II. PPD-B Hulsi)sts
1) IL-1p EEERED L (Fig. 3)

TEEB (4,292+2,455 pg/ml) » ik bl L, /%
& (1,907% 816 pg/mD), FEIEBHI (2, 752711 pg/
mD) KELTHEEIALEL TV (p<0.01, p<
0.05)6

2) GM-CSF EARED I (Fig. 4)

EEH (293+ 217 pg/mbD Mk bLILHEL, BEE
(108 +44 pg/ml), FETEENH] (12648 pg/mb) 1Tkl
THBEICTE L TV (p <0.01)o 75 BEIIC ML
T3 1HZBRVTOIEEF (246114 pg/mbD 3
HE, FEEFICL L TERICTUEL Th /s (p <0.0D,

. EEFloBEERR & PPD-BHlE T To IL-18,
GM-CSF E#EHARE & DBAf%R

TEEPIOTURRIE N ic 81 2851 + H 4 VEEAREE,
S RREE 0 JETEBNARE & 12 X EIFRERE D EEAERE L 0> 18 WIER
BEAEL TV (Figd, 4), % THBE B L OIEE
ORI TRDONIERDEVEAREX D EVELEL
iR 5N VWEE (Normo— production group) &,
zhPl LoEEBZED /B (Enhanced production
group) XA HEEMAR & OB A RS L2 (Fig. 5)
&3, IL-18, GM—CSF W h b EARETENITD
S BAER BRI A 2 A A B EFIAKEE L
7o

Z TCRICHERAR 2 RS (THD & 24ERIE (9
Bl & 2B HIRRET L 7o IL-18 EEAEREIZHE
BEAR 2 4E R TEB (2,410 1,007 pg/ml) TldEHE
(1,907+816 pg/ml) & 2375 <, BEEHIR 2 £l Lo

g BENE BTE

N.S.

1000 p<0.01 p<0.01

‘GM-CSF L

(pg/ml)
800

600
400

200 f ‘i_

Healthy Active Inactive
controls MAC MAC

Fig. 4 Production of GM—-CSF by PBMs stimu-
lated with PPD-B

FEF (5,755+2, 243 pg/ml) TIIEEELCHEELIR 2
ERMHI NS A FRICTLEIBD Shic (p<0.0D)
(Fig.6)o GM-CSF @EHfEd IL-18 EELEREE [ERE
I, PEEAR 2 AERHI (169179 pg/ml) TRIEHEE
(108+44 pg/mD) E21375 <, PEEHIR 2 L EOE
Bl (390+ 243 pg/ml) TIEEE & L PEE AR 2 4K
Blictk L T&ABFRICILEL TV 7z (p<0.01, p<
0.05) (Fig.7)o MBHEPITILEL TV S 1 FIEBHEL
T & HEEIAR 2 FELI L ofER] (314+96 pg/mD) 1B
R 2 ERGOEFPEEB CH L TR ABRICILEL
Tz (p<0.0D),

IV. /585D Fischer th& PPD-B#IE T IL-15,
GM-—CSF BEABE & D BARR

IL-18 BEAERE L Fischer & 3HEEICADHIBIA A
5hn (p<0.05 r=-0.63) (Fig.8), IEEFI<TIF
IL-18 BEEHE S THE L T\ BIER| TIIREREENSE T
BT LEMBPHONI, L L GM-CSF EAREE
Fischer H3FEEBSMBIED S h i - 72 (Fig. 9)o

% %=

FEEZ I CD & T 2PIBRE ISAERNITRA LB
Teso7r—Yrhlé LEMBRZREEZZT %, C
OREENE 13 U OPBRE I 2 AR R s £ &
YA M A4 UHEREBEEERLL TS, ABE
T RIEETIGIREAE D 72 » TREM MACIEDTEE)
B, EEHPEEORMIMEERD IL-18, GM-CSF
BEEAEREZ JIE L ERIRB & DB Z i & M MAC &
YBUfiE T OERENERGET L 7o
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Fig. 5 Correlation between MAC excreted duration and the production
of these cytokines by PPD—-B—stimulated PBMs

%9 IL-18 EEAERE I DURIERIBES & BUFHRIB T & T
BERRE B S St T OHFE R THUR
R T o IL-18 EAREIPEERGIM 2 FRIETRIE
WEDEEREE 1ZIZ% L - s, SEERIR 2 2 Lo
EIHEESI Tk IL-18 EEREOFRIITTENSED Sh
o X5 MACTED K EREEDIEHE & 73 5 Fischer
e E BEE RSSO FERI T IL-18 ELfEE 3RE DM
BANED btc, T78bE IL-18 EAELENSEIE
PITIRBEELIVEETHZLEZ SN,

IL-13 RIBERAHIc~s 07 » - Y GEE

p<0.01
10000 =

8000
IL-8
(pg/ml)

6000
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| —

L ]
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Fig. 6 Production of IL-18 by PPD—B-stimu-
lated PBMs isolated from the patients
who were MAC—positive in the sputum
examination for within 2 years (S), or
for over 2 years (L)

SNTHEFECEELSRIERLTILBHOOTYL
%, L LE MlaEHWY in vitro TO</ 07 7 —
V/BERIT B 1 5 MAC OFISARRETE o UE N
ICRBREEEETIES S, BT IL-18 BhZ - THK
HER 2 M%H L MACHIFaNEE 2 (et x5 L™
BHRIGHTWVS, & SI@BEI [L-18 EAIMEKE
HOREBERED ©, IMIEROMGEE? 25| xEc
FTEEMESNTVWE, AFEDOHERM ST IL-18
& MAC BZeIiic MACREEMTHE D - HFES
nBHH, BgsERT 5 & IL-18 MEENEEAEL

p<0.01
1000 I_P_AMG
L]
800
GM-CSF
(pg/ml)
600
400 N.S.
.
200 %
0
Healthy Active Active
controls MAC(S) MAC(L)

Fig. 7 Production of GM-CSF by PPD—B—sti-
mulated PBMs isolated from the patients
who were MAC—positive in the sputum
examination for within 2years (S), or
for over 2 years (L)
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Fig. 8 Correlation between IL-18 production
by PBMs stimulated by PPD-B and
Fischer’s ratio in active stage

TEASH, BFE IL-18 HRBIREOEILS E4FK
P RE~N O BB A X, MACKEORFS S51id
B EPE LTV AAREENEZ 5N 5,

GM-CSF EARE I PURIERIB T /AT W Fh &7E
BN EEA TLENED S, FICHUERIE T Tl IEEE)
B, REBHBCHNEERIERCIEL TV, S5
HEE IR R ORER 1T & BELEREDTLEN D S b
DD, KEMELFELHBEERD S0Eh -7 GM
—CSF =7 v 77> —voRlY, AREMARELZRT
T EMHSN, MAC T 2 MANERREEEZ UES
5T &, &ORPBEREICERSAIFED I
BLTWaZEBHILATWEY, KifFIc BT BHE
HI# T GM—CSF EEARED R 513, MAC &G
& - T GM-CSF EAMNFE S hiFFE ORBIREOE
B & 3 BAR S < MAC BKYWREE, BTGtk SR L
TW3Z EMRBENT,

PUERIBC T O 4~ H A v ZEEEELIR L 2 FER T
BIFHEZEBIEE L 2F2MA 3 LEFWHBITLENED
5N t, MAC BB 3RKUENICHEE LK LERT 5
TEBHOENTVWS, EHICEAIMHETH S &P HO
ST Dkt~ 5B OE T I X D EALL, WbW3
BHSEREDOELET 3 T D20, —RITIEBHES
BEYROERICIT 2ENERLEEINTEY, KHFETOD
Y4 N h A VEEEDSE R E—B L TV B D ERED,
BT LicwFhoy 4 b b4 v bREERICEET 2T
LbEohTVwBY® ) MAC BEgehsigibicBiTd %
B, IL-18, GM—-CSF O@®ELEEE, hd
D BEIFELE D MAC RGO BM LI EETBREE I
LTWBAREMENEZ 5N B,

AWF5E Tl MACIE B H O K IMEEKD IL-18,

M EINE BT15

GM-CSF
(pg/ml) 1000 o
800
600
o o
400 °
o° o °
2001 o o® o ©
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-
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Fig. 9 Correlation between GM-CSF produc-
tion by PBMs stimulated by PPD-B and
Fischer’s ratio in active MAC stage
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KEEENSETH - 1o & SICIEEENHICIF IL-15,
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