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Recently, nontuberculous mycobacteriosis, especially Mycobacterium avium complex
(MAC) 1nfect10n has become of major interest because of the following reasons : (1) MAC
infection is increasing relatively resulting from the decreasing of tuberculosis. (2) The
disease is frequently encountered as a serious opportunistic infection in patients with
immunosuppressive state such as AIDS. (3) The disease is difficult to treat because MAC
strains frequently show natural resistance to antituberculosis drugs. Therefore, it is very

* From the First Department of Internal Medicine, Kumamoto University Medical School,
Kumamoto 860 Japan.
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important to better understand the immunity against MAC infection for the control of the
disease.

In this symposium, Dr. Nakamura reported on the relationship between the natural
resistance gene in Bcg—congenic mice and the intracellular killing mechanisms of the host
macrophages against Mycobacterium avium Mino infection, and suggested that genetic
control plays an important role on the defense mechanisms against MAC in the host
macrophages.

Dr. Tomioka spoke on the profiles and characteristics of immunosuppressive
macrophages induced by MAC infection in mice, and posturated that prostaglandins, nitric
oxide radical, and free long chain fatty acids played certain role in the expression of
suppressor action of the macrophages.

The intracellular killing mechanisms of human and rat alveolar macrophages (AM)
activated by various cytokines were reported by Dr. Suzuki and Dr. Suga, respectively. Dr.
Suzuki reported that GM—CSF and TNF-alpha could activate human AM to inhibit the
growth of MAC. Dr. Suga reported that intracellular growth of MAC was inhibited in rat
AM stimulated by TNF-alpha, but not by [IFN—gamma.

Dr. Harada reported that number and function of T cells in patients with MAC
infection were lower than those of healthy controls, suggesting that patients with MAC
infection are in an immunosuppressive state.

Finally, Dr. Tsuyuguchi suggested that triggering mechanism of MAC infection might
be brought about the host immunodeficiency, but once overt disease is established, the
infected MAC by themselves act immunosuppressively.
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1. EFFECT OF NATURAL RESISTANCE GENE ON THE IMMUNE RESPONSE
AGAINST MYCOBACTERIUM AVIUM COMPLEX INFECTION

Reiko M. NAKAMURA *

(Received for publication July 8, 1991)

Natural resistance gene (Bcg) is mapped to chromosome # 1 and known to control the
host resistance against Mycobacterium avium Mino infection in mice. Using two sets of
Beg—congenic mice, BALB/c vs C.D2 and B10.A vs B10.A.Bcg®, we determined phenotypic
differences in macrophages between Bcg® and Beg®. Beg gene product is not detected yet but
thought to be expressed in macrophages and should be effective in mycobacteria—killing
mechanisms of the host macrophages. It was found that AcM.1 expression is higher in Beg®
than Beg®, while O} production and granuloma formation are stronger in Beg® than Beg'.
Cytokine messages were detected in Mino—infected macrophages. TNF is produced more in
Beg®, while IL—6 is higher in Beg®. IL—1 was almost the same in both strains. Exogenous
cytokines, IL—4 or IFN—r, added to the culture of Mino—infected macrophages, enhanced the

bacteria killing in Beg™ but not in Beg®.
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* From the Department of Cellular Immunology, National Institute of Health, Kamiosaki,
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Stimuli BALB/c C.D2
Zymosan + LPS Zymosan + LPS
hrs 10 ng 100 ng 10 ng 100 ng
1 12 12 12 12
2 31 62 29 48
3 135 200 62 12
4 540 400 90 120
5 520 700 170 120
6 800 520 120 135
7 800 600 250 240
8 1700 1000 400 370

TNF : Unit/ml

[t~ 07 7 — V% 96 R T L — MITKHESE,
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2. IMMUNOSUPPRESSIVE MACROPHAGES INDUCED IN MYCOBACTERIUM
AVIUM COMPLEX INFECTION INDUCED IN MICE

Haruaki TOMIOKA * and Hajime SAITO
(Received for publication July 8, 1991)

Profiles of generation and characterisitc of splenic macrophages (Mgs), which suppress
the ConA mitogenic response of splenic T cells, induced in mice during the course of
Mycobacterium avium complex infections were investigated. In MAC-infected mice,
reduction of ConA mitogenesis of spleen cells (SPCs) was seen after week 2 and the reduced
state thereafter durated as long as at least for 8 weeks. Splenic M¢gs with a potent
suppressive activity against SPC mitogenesis were transiently induced around 2 weeks after
infection. Splenic M¢s of BALB/c (MAC -susceptible) mice had similar but somewhat
weaker suppressor activity, as compared to those of CBA/JN (MAC -resistant) mice. The
suppressor activity of BALB/c M¢s durated much longer than did CBA/JN M¢s. MAC -
induced splenic M@s were markedly elevated in chemiluminescence and this coincided with
increase in immunosuppressive activity. These Mgs inhibited the generation of IL-2-
reactive T cell populations in response to ConA -signals, without showing any inhibitory
effect against IL-2 producing ability of target T cells. Because immunosuppressive M@s
having the same characteristics were also induced in BALB/c athymic nude mice, thereby
indicating that mature T cells are not prerequisite for induction of the present suppressor
Mgs in MAC-infected host mice. Prostaglandins (PGs), nitric oxide radical (NO.) and
free long chain fatty acids are thought to play certain role in the expression of suppressor
action of MAC -induced M¢s, because of the following reasons. Indomethacin (inhibitor of
PG synthesis), myoglobin (scavenger of NO.) overcome the suppressor activity of
MAC -induced M¢s, and free fatty acids had an inhibitory activity against SPC mitogenesis.
On the contrary, superoxide dismutase-catalase (active oxygen scavengers) did not
overcome suppressor activity of MAC -induced M¢s and neither tumor necrosis factor - a,
IL-1a, IL-6 nor interferon-y exhibited suppressive activity against SPC mitogenesis.
Therefore, it is unlikely that either active oxygens, above monokines or lymphokine acts as

* From the Department of Microbiology and Immunology, Shimane Medical University,
Izumo 693 Japan.
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a mediator for the present immunosuppressive M¢s.

Key words : Mycobacterium avium complex,

MAC, immunosuppressive macrophage

#—9—X : Mycobacterium avium complex,
MAC, fafEilifiitt<2s 07 » =¥

&

il

Mycobacterium avium complex (MAC) 3f5+E
YA T OB E C, Rt o ST
PSS %k AIDS 72 & O B RS EICiFA TRRE
FERE L, % B ERERICN T 2 IEBASE W C &
B EDLBDTHIRETH AT ENABATVS Y, —
i HE PR E CAE RS E Tld, T HAER B AEIZ OB
teRe AT E L RERBES A SN B T EREL,
DT EMNDBVIF MAC KGRI B Y 2 BRAEHNTO
BoMEEOEVW—RERLTVWE DO LEEELON
%o

Fcbhbhbn?¥ 13, EBRE< v 2 MACERLEICEL
<, Yo BENFEIcEmtt s ey s -V
(M¢) HFBsNB T EERE LI AEIE, 2050
FE AT DAL 3 0 TR A3 EENC D W T OMETEGR
oW THRET 5,

il i

(1) HERE . HERED M. intracellulare N-260
b B WIREBRAMLFEEZ L5221 12[H
31F093 Bkp W' b SmT &K E WV,

2 =< z :8~12:8H# © BALB/c% (Beg®:
MAC &ZH: ; BAZ L 7) #ric CBA/IN % (Beg”
. MACHEHUME ; HAF v —v2 ) N—) Hffwo 2%H
Wize

(3) MAC &M Mg o SafEiMEIiE Y « M. intra-
cellulare (§71 X 10°) DOEFFKRAES: 1 ~16 8% D
< 2 Ok Mg @ 96 well microtiter tray b
OHERRH VIR T T X F v 7 HEMIEES (EXL
TMp &0 23) LEEW=Y &b ofmla (1.25~
2.5%10%) &ARESE#HL, ConA (Qug/mb iIKXtd
2 MR o BTEHEISE 1 RIE TR A, Mg~ o H -
FIVYOMDASEEEE LUTRIE LY

(4) MgmRmo 1L -2 EARE i (3) ST o MHHAD
D 5 R Flho IL-27E®E, BLEFARL .
ConA blastoid cell & %\ i3 CTLL - 2 #Hfa o H5E it
BaigREE LTRIE L 1Y,

(5) IL-2RIGHE THIOFE « Fid(3) o&MHETO
18 BRI E O JE AT E A2 D THID well ITHE L,
@ - methyl mannoside #&% Hanks i& (HBSS)

THH%, recombinant IL -2 & EHId T 72 KR
HEL, T OBIEHISE%RE L7

(6) Mg st (CL) : Mfkad 2 Wik balo 75
2F o JATEEmED 2 ~ 4 X104 10 mM HEPES,
0.1mM luminol fil HBSS (pH7.4) IZi%# L, phorbol
myristate acetate (PMA, 100 ng/ml) DIRMDFHT
37°C, 34 Rlichtz - TD CL % ATP lumicounter
TEHIIL 2o

#w R

1. BB 2% Mg FHE ORRHIHER

Fig. 113 MAC &4 BALB/c %< v 2 DA CFU,
AmAE D ConA JH&E, M Mg OIEH T #lifdd ConA
mitogensis i< & & § M#IEY, PMA THiEsn s
CL 24888 & UGB REEEREOHR 2 A 7: 5D TH
%o MmMFaD ConA &M 2 BELEICEL ETL,
DIt 3 7 DIRBEDSJESE L 7z DIcxt LT, 18 Mg OMilE
Ao CL 3w h b 2 B Tk b < DIR I3RS
L, BHOTEMLI Y —vE S - THER L,

758, MAC &4 BALB/c %R~ v 2 & CBA/IN %
29 2IC BT B Mg D T #ilad ConA ISZEHREICK
ZHENE OB Z R & 2 A, liRE< T 2CBVT,
L 2 SERISER VTS & S, LIRIES T 5/¥5 —
Vs LN, UL, TR, Y2 EE T oM
M2 MAC K5 CBA/IN v ¥ RicBWVWT, MAC
BZM BALB/c %= v 2ICBIT B LD ool - /e
ot L, 0L O phase TOWESIE BALB/c = v
ZICBVTCBA/IN =9 2B T B LD bDEDESL,
MAC BZM~ v 2 TRVt <y 2L D BRI L -
THRUS N B REIMFEINE Mp OBRED & 0 B Fiftd %
fERAEED S tc,

2. taEsEit: Mg FEic B 5 T HikaORES

MAC /& %475 E O I T 0 st Mg OFEIT B 1
2 T #ifao s+ %15 BT, MAC &4 BALB/c
% athymic nude = 7 2 O Mg @ G HIHIiEMEIC >
WTHRET L7, Fig. 2 13 euthymic ¥ 9 2D 75 X F v
7 PP T #if D ConA mitogenesis IZ&RIEFT
WEHEHIT SV THLLSDTH B, WFNLDTT XD
Mg 1< b WIFITER 234 S L Fchs, Z OTEM I euthy-
mic ¥ ¥ 2 DHH athymic =7 2 &0 bk D
ERCR AR o1, 1, T SO Mg © PMA
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Fig. 1.

Changes in ConA mitogenic response of splenic T

cells (o), suppressor activity against SPC mitogenesis (o)
of splenic M¢s and their PMA -triggered CL (2) during

the course of MAC infection.

Fi CL 13, athymic = ¥ 2 T3 euthymic ¥ 7 R
HARTEPPRE,L -7, LBICBVODTH o7, L
todi > T, MAC Bt~ 2D TId, T HIRRMRERTE
D Mg OIEHALH SN Mg OFHOBED A5
¥, T HFEREED Mg BRED UL Z s EE L T
@ suppressor EHEDOFE & WV - @R b [FERICHET
5b0EEbNB, £72, Th 5 MAC S athymic
B & U euthymic v 2 D Mg (3, I T 2D IL -2
FEARICRVWEN SAERLSMHEIEHIRES, ConA
v F T kB IL-2 RIGHE T #iiE o #8258 < Jik
L, ZOEE L euthymic Mg > athymic Mg TH -
7o

3. MAC #FEHmfiltt Mg D5 — 7 b

MAC B THE S N 5 0B Mg 25 T fifdo
ED XD RIS EE RIZT OO VTR L7
Table 113 TH#IED IL-2 AR RIEITIEH%Z R
bDTH B, ConA blastoid cell @ IL - 2 ¥EFEMEIE
BARIEEE LTREBRY Tid, MAC EEHEM Mg 1&
T #fa® IL -2 A EIMHEER RS S, BLlaln
2Tl S ¥ B EBDRED SNt 48, CTLL-2 i
D 1L -2 WIEHINE AR L 154 TH, EIRRSRED
"Bonrt,

iz, ConAD ¥ 7+ vEZF i THOIL-2KX
S TR 7% v b ~NOEHE LI RIETRIRICO W
THEF L7, Fig. 3- A &M% ConA RINOHE
T MAC FEM Mg & 48 BEiTIRAEE L 72k,
FEMBAER D well ICF L, PEAZIC recombinant
IL-2&MA b Ta Sic T2B5RE#E L TIL-2 1

4, CFU/spleen.

X B WIENIEE A OO TH BH, IL-2 KT
e o FHE 1E MAC FHEM Mg ORASREBICL > T
Cflantz, Thiex LT, BI& s L7 ConA
blastoid cell Z5:® primary culture Ti& 5N 7 fF
EHMAL IL -2 b TRAEE L GE&TIRZ S
L7ziifiliz & S ntid - o (Fig. 3-B)o & 51T, Bl
1T - 72 HERIT B T MAC B4 Mg (3 ConA v 7'+
Ik > THEESN B THIKED IL-2 receptor DF
RAEGEICMEIWERS 3 T &850 -1, Bk, MAC
R THRICHE S N B I Mg TidFE L LT ConA

15F

10

Mitogenesis of splenic T cells (10° cpm)

0 A 1 i n i A i Vi

0 0.32 1.25 5 20
Splenic Mgps (104 cells/well)

Fig. 2. Suppressive activity of splenic
Mgs induced in euthymic and athymic
mice infected with the MAC.
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Table 1. Influence of MAC -induced Splenic M¢s on IL-2
Producing Ability of Splenic T cells®

Number of Number of MAC - 1L -2 production by

SPCs induced splenic M¢s splenic T cells
(108 cells) (10* cells) (cpm; SEM, n=3)

- - 406

- 1.8 36+5

4.8 6813

- 7.2 281+178

1.0 - 25, 625279

1.0 1.8 29, 318+4, 354
1.0 4.8 36, 830+726
1.0 7.2 33,515+1, 950

a) The indicated number of spleen cells (SPCs) were cultured in the med-
ium containing 2 g,/ ml of ConA with or without addition of MAC -
induced splenic M ¢s for 25 hr. The amount of IL -2 produced in the
culture medium was measured in terms of proliferative response of
ConA blastoid cells.

50 A B

Proliferative response to IL-2 (104 cpm)
i

0 1 L 1 L 1 I i i L 1

0 1 2 0 1 2
MAC -induced splenic Mgs (10* cells/well)

Fig. 3. Evidence for the suppression of the generation of IL -2 -reactive T
cells (A) without causing reduction in the IL-2-induced proliferation of the
IL -2 -reactive T cells (B) by the MAC- induced splenic Mgs. (A) Nonadherent
cells harvested from ConA -induced SPC culture with or without MAC - induced
splenic Mgs were further cultivated in the medium containing exogenous 1L -2.
(B) ConA blastoid cells were co-cultured with adherent cells from the
ConA - induced SPC culture as in (A) in the presence of exogenous IL -2.

w15

fthoMMEIRGE T THRES N AHIHIE Mg D X 74 = —
s —n1-2&LTHSNB prostaglandin  (PG) OB
Bz oW T A& T A, MAC FEM Mo OHIHITENE
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Table 2. Effects of N°- N° - dimethyl Arginine (Arg) and
Myoglobin on the Immunosuppressive Activity of MAC - in-

ducedSplenic M ¢s

Number of SPCs seeded

Relative SPC

for preparation of M ¢ Addition mitogenesis
monolayer (10° cells) (%)
- - 100
1 None 40.6 £ 7.1
1 N¢ - N°-dimethyl Arg 25.2 = 0.3
1 Myoglobin 52.2 £ 0.5
2 None 19.3 £ 2.9
2 N°- N¢ - dimethyl Arg 21.3 £ 1.3
2 Myoglobin 48.9 = 1.8

a) SPC mitogenesis in the absence of splenic M ¢s was as follows : None

added, 98,986 % 4,402 cpm ;

N¢- N° - dimetyl Arg added, 11,073 £

303 cpm ; Myoglobin added. 34,284, & 1, 206 cpm.

PG ARFEERITH 5 indomethacin (1 xg/ml) DFs
M &b, I Mg OIS 3. 2x10% cells/well &7
MORTIE 100%EsN 5 &S, MAC KL THE
Hanz M Mg OfERFEBR BV TS PG EE
BRENEZFBETVWBREVZ KD,

wic, TEMEBESTREIC OV T, MAC FHL Mg 0
% % # Il 75 % 13, xanthine oxidase - acetaldehyde
RTEAS N BIEEREEOKIBE T 2 REEHEO K
85> % scavenge 4 %I /8 2B D superoxide dismu-
tase - catalase DEM (% 100 B & ¥ 2, 000 units/mi)
K-> THMBRENA B Lo EEDLT, O ®
H, 0578 & OTEMRRFAR S FREHA Mg OIIFIEH 0 B
DAF g x—y =BTV RARERRDITVEVZ &
Jo

3, L-arginine (L-Arg) OfR#HEFE T©D NO,
/NO; DHERKICPE > THS B NO . 45, Mg DHLIEEHE
HPHREED A 7 4 £ — & — & 18 - T B ATREMEDSR
KEhTWBY, Table 213 L-Arg REIEEHRTH 5
N¢ .N€¢ -dimethyl-L- Arg 3 ¢ iz NO . @ scaven-
ger T& % myoglobin IRMOFEEBIC>WTKRE L1z b
DTH%, N°-N®.dimethyl -L-Arg T iz Mg ®
SEFHIGIEME O ¥E58EA3, 12 myoblobin TlEZ 0 EF
DETHHLNI, TDTELD, L-Arg RELUAD
RETEAE SN S NO - HEHHICE & MAC FHEpE
Mg @ T FHFIHEREMEIIE 1 O FEF T S 0> OB E| %7 U
TLRAFEMENEZL SN b,

&, MACHK & » ® glycopeptidolipid #3, T

MDA b Y= VIEEEIEIT 5 EBMEShTY
3%, bnbiiz MAC & b @ phospholipid 4
bZILIEROH B EERVWELTVSE CRER,
F 72, Mg G LI W ERERE AR D EEAE REAS U T
5T ENBHIONT WS, & I TRELEENSTIEE O MR
D ConA JIBEICKIFITIEH A A& T A, oleic acid,
linoleic acid, linolenic acid 8 & U arachidonic acid
BWEnd 25 ug/ml DEENIT ConA mitogenesis %
MPHEL, ZOHERIIRX 99,92,31 BLU 65%T
Hoteo Lichi=>T, MACHE Mg @ T #HaBEEE
FIEHERBI BV TR, DS bz s oMM S
DEFEWNEZ SN B, OB, HEAVT Ol
Eb THIlD IL-2 EEARRICX L TRV IHEEH %
R U, IL-2 RIGH: T fila~oiEiticizs Lic s
MEIERIF SN EHNH -1, i, MACERT
FEXN DM Mg TId, IL-2EAREOEKTRIBEAL
Rond, BllickHic, IL-2KIEH T flay 7+ »
FADIEHALOHIEINELS A ShTEBY, IO L,
BBV EREERO 2 7 4 2 — 5 — &L L TOMERA
DREVODTRBVWIEERELTVWE bDEEDLR
%o

Table 3 i3, FEEHIGICX L TisWimlgsEt %2R L,
Mg ioxt U CRIEHALERART C LDMSNT W3 E
/ 714 ¥ T&¥ 5 tumor necrosis factor - a (TNF - a)
DO T Mz ConA mitogenesis IZXIFTIEH% &7
bDTH 5, T MkD ConA JEEHER TNF - a ®
156~2, 500 units/ml OEVN, HBWVidZ N & interferon-
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Table 3. Effect of Some Monokines and IFN - 7 on ConA
Mitogenesis of Spleen Cells (SPCs)

Addition (units,/m{)

SPC ConA mitogenesis
(cpm = SEM, n=3)

- 79, 141 + 1,159
TNF - a (156) 84,224 + 3,717
TNF - a (625) 78,049 * 2,218
TNF - a (2, 500) 75, 640 + 959
IFN - 7 (156) 77,067 = 1,182
IFN - 7 (625) 72,997 + 386
IFN - 7 (2,500 67,762 *+ 466
IFN - 7 (500) 75,526 *+ 663
IFN- 7 (500) + TNF - a (20) 72,640 + 2,856
IFN - 7 (500) + TNF - a (320) 76, 322 + 759
IFN - 7 (500) + TNF - a (5, 000) 73,064 = 1,728
- 40,259 + 1,255
IL -1 (6.25) 39, 260 + 409
IL-1 (12.5) 40, 448 + 2, 067
IL -1 (100) 40,560 + 1,109
- 31,236 + 230
IL- 6 (156) 32,746 + 755
IL-6 (625) 31,130 *+ 1,119
IL- 6 (2,500 25,891 + 189

SPCs (2X10°) were cultured in the medium containing 2 £g/ ml of
ConA with or without addition of indicated cytokines.

y (IFN-7) EQEBRMC& > Tl 5D EES %
Fhot, £, BIOE/ AA Vv THSIL-1alfity
I IL-6 DIEMIC & » T, ERED IL-6 THHWHE
MAH LT LA, MECBLTERSIOHIEA SN
Mote Lich->7T, TNF-a, IL-la, IL-6 &0 -
12 ) HAvH5WEIFEN -7 ConA JBEMHIOE
BOXF4z—s - LTHOTORAREEIEDEOS
DDLHTH 5B,

PLE, MAC G & b FE S 5 SeilifiiE Mg ©
TERRBROX 74 2 -9 —L LTI, LdoskkELy s
T, PG, NO ., ##EEIAERE O Z h S DI HE
Z 56N 5, fic Mg DFEEAT 2MHIMES A F A4 v TH
% transforming growth factor— 8%, lymphocyte
blastogenesis inhibitory factor” 75 & & BE 72 E
EHLTVWE b0 EEBbNEH, OO TIRS
BOBREHFRES 72\,

% =

PlEokfik v, MACEG <Y 2 Tld T KA
PEOKED A5 59, T MRFKFED # ## = X LiT & -
T bR D ConA mitogenesis i<xt9 2 #MifiliHE Mg
pEHES N, s THEO IL-2 RIS T Mia~o
TEHEAL O BIEAIEIT A EDBPHS LI 572, TOR
FEMIEIE Mg 13V h & MAC &% 2 BRikICR bR
CHRMENTL 50, ZORAEHEREHIETL, &
Ze10BEBRICEASNECB-TLEIDIKLT, M
Mg D ConA JEERE KRG 2 BRICASNEL WK
TAF - SR LI, Lchi> TA Mg i3, MAC J&S
ko TERRENS THEOBEETOEZEORKE
BBV DDEI>THY, & LAKRLEDYEL,SH
XN % suppressor T cell EEE D F g AIGHED D
AL S hoBE 2L Twb bt Bbn b, 1z,
B Mg o T H RSB REMIEITE v 0 #EFE 13, TEMERRREELE
fEoznE X<EEILTEBY, THIZREMEINE Mg b



1992 % 1 H

WHW BIEMIL Mg OBR LS ERETH D LT HEL
HEXET26DTH 5,

Ficbhbilid, M. tuberculosis B~ X Tb
ZDIEWICREDOZER D BH, 5EDO MAC ELETH
SN & EREISEIR A T 2 s Mg BFEE I
T BT EEWPSPIT LD, 2D ELDTNIE,
MAC BEEICE T 5 REHTE Mg OFEE W H B
%3 MAC IR bOTREL, HBEEEOL
H W 3 persistency D@ VWHAERIC & 5 18HRGIE
BRICEONASDRDONE LNV,

MAC & M. tuberculosis 3 & EL L v 21358 < 1F
O, Wbhwa [TEHL Mg ] ORE 2 & =X st
¥ 2P M. tuberculosis I THEL, BHEA
T D persistency BEHTHWI EMBHSATVLEY,
gobhbhoKsT61°, MAC (M. intracellu-
lare) %= v R IEIRNEERE L /354, M#EO SmT %
HHRD AL 5T 55O SmD FHERICKIHEAETH, B
4t 158E £ TRIFN CUF oD, EIBHF Mg i & 5%
FEOHRIIEL Ao T, Lt ->TMAC
Tld, Y% 6 ~12 Bfil T —il@ ko iFA CFU B o
A5NB Y7 ) TOHAEYEBRLY, FORHE
Mg & %\ (3IEGRIC MR & 0 RS 5 RIE Mg O
HIERIc LW ikiitsE T2 b0 L Bbh 5,

S5 I bNbNDBRIT-> 7 EERT, IFN-y BLU
TNF - a Ol »1EFE Mg ® M. tuberculosis com-
plex icx4d 3 in vitro FiETEH 2 TH#H S ¥ 545, MAC
ZHE% &9 A AREDTERE IC Xt L Tid, IFN - 7 JLEE Mg
KBV TOAPIREEEOTEN A 5N B T EEH SN
LTHBY GRXHESD), MAC KRBT 2 mEEED
HOFRFICB T 2 THIKEEGEREOEREI S
Mhsbh s, FE, BALB/c euthymic ¥ X & athy-
mic nude vV 2 & T, Y4 BLIE, BIETEEAN
Hichl» THRAZ ICEREMSEITT 2 0IcH LT, RET
BB CFU 2 isins s o h, #em s R
PANEBITL TV T EMBES I - 7210,

AEOKEFIZBWVWT MAC RE THE S h 2 0
HltE Mg 13, W BEMSEERANTO T AIREREDET
DEHEOFRICEZ b0 & 3ELE W, fth, Tk
D mitogenesis (2 X9 2 IMEIEH S & &AL o] 5 2»
DAA=ZXLTVDLYWBREFET -V a YEERKL,
MAC fF IR RS HIE: T MildoFEE, OVWTIRT
oINS AL 2 ERT 2 bDEBbh b, Lich->
T, TO&DBEAH» ST RN Mg OFEFH &
MAC D fE EAEATOHREE L ORI ] 5 % DBEfRA
BETEDEVZ L,

#

o
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ISR S N 2 REAMHENE Mg ORI > W TRE LU
DOHIR %7

1) MAC BRE: 2:;BLI%DI5 < & b 8 Bfficb iz - T,
8 T #fE D ConA HEIEMINEREDIE T A& SNtz
F, BHK D ConA IEE I %t 4 &I Mg A3, Y
BRI OB FEMIc—BMIcEEShi, TOM Mg D
HIHITELE1Z MAC it CBA/IN %= v % & Bt
® BALB/c %V 2 & TRERETH -4, BIETIE
BEITBITZLD S X 0BEPLHITHI L 7,

2) MAC BRAFEM Mg 12, TH#ED ConA v &
FURIBELTOD IL -2 GBS 7+ » b ~OER(LE
o AL 2o, TL -2 BEAERERBHE LIS » 72,

3) BALB/c athymic nude ¥ 2 Tb, euthymic
U RTB T B LSRRG T 2 MG Mg A3k
SN EH S, MM Mg O FEIC I3RS T M@
BASRBMETRIBVWEDEVZ LS,

4) MAC FHEM Mg DMz ConA JBZEITX 4
ZMEIEH O A 74 2 — % —& LT}, PG, NO.,#
BEIENSBR O WA H B3 Wiz E N S OBEIERIZE 2 S
nrens, IEEER#KS TNF, IL-1, IL-6, IFN 5 &+
A M4 Y OREEORREREV b0 L Bbh,
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3. INTRACELLULAR KILLING MECHANISMS OF ALVEOLAR MACROPHAGES
AGAINST MYCOBACTERIUM AVIUM COMPLEX

Moritaka SUGA * | Toshinori DOI, Takaaki AKAIKE
and Masayuki ANDO

(Received for publication July 8, 1991)

To clarify the intracellular killing mechanisms of alveolar macrophages against
Mycobacterium avium complex, effects of cytokines on O; and NO; production from
normal and BCG-induced alveolar macrophages were studied. Intracellular growth of
M. avium complex was inhibited in the alveolar macrophages stimulated by TNF, but not
IFN. Enhancement of O; production by normal alveolar macrophages stimulated by
cytokines, was associated with the inhibition of intracellular growth of M. avium complex.

However, when NO; production by the alveolar macrophages was enhanced by the
stimulating of IFN or IFN+TNF, in the presence L—arginine in the culture medium, their
defense activity against M. avium complex decreased.

Key words : Alveolar macrophage, Myco- F—0—-X:flifd~s 97—, M. avium com-
bacterium avium complex, Superoxide (03 ), plex, R—=s¥—=ZF44F (0;), HilEES
Nitrite (NO; ), Cytokines (NOy ), ¥4 vHh AV

BB, Bl b= 07 > - VRMKBED
HIAREREDO IES KT R TH 5, Z OTEHALE D
FERE R IEERITIRRET 75 & DI S MR 1o 12ELT, ¥4 MH4 vOBEBELLNT WS, T

T LI

* From the Internal Medicine of Kumamoto Rosai Hospital, 1670 Takehara—machi
Yatsushiro, Kumamoto 866 Japan.
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nS>OFA4 F A4 D> B, tumor necrosis factor—
a (INF) i, @Eftankc~s 07 » -V X OEES
hze/ h4 Tl BREOBIBOTEREEREZL
TWAEZ ENEZOLNTWS, 7, interferon—7
AFN) BHi oA LA fEHEE blcvy 07 7 — ViR
{ERAEBET 3 EBHSN TV S,

2N SRR S AR M 1o B MR I 1, B
SkrhR—s—FFHAF (07) 2D ET HEHER
FRTEELRE AR LTVSEEZONBEYY, 1,
Bilt, </ 07— V4 ORIMIc LD L-arginine
(L-arg) 2FAL T, 2 OREEYTH 5 NO -, NO; ,
NO; #FEHEL, INOLOYEMBAF4 2485 -,LT
RN BENICBES LTV 2 afREES RIS LTV 5,

%z T, &, Mycobacterium avium complex
(MAC) exfd 3 ffifi~ 2 v 7 > =¥ (PAM) Offifd
WREEEEZE S ics 2 HINT, IFN, TNF &0
F 4 F A4 VIELETFTMAC I T 5 PAM AR
i oWThE Lz, &5iT, ZOKF%E PAM © O,
FEABE® PAM @ L-arg REEY OBEAEICKRE T 5 1
AV OEBOENORET S L L bIT, L-argfX
SFEMIC & B O FEHREN DB LT DWW THRE L 7,

;] ik

EERENY) . Wister rat H (300~400g) %MW/,

PAM : 5 v b % pentbarbital ®OERENEE I THE
WL, BEECREIIRUINTIC £ 0 RISES €70k, KE VIR
LC770vFa—7%2@EAL, 2mMEDTA 288
phosphate buffer saline (PBS, pH7.4) 10ml T 10
EBEE L 7o, Bk 400 xg, 10 DRIEO%, THEZ
Krebs Ringer Phosphate (KRP, pr 124) i fiil#
4, 2[EPESA L%, PAMEERE L TRV,

MBS . M. intracellulare |3, FERARFMBIIRE BT
s — B A ER & 0 #t5 % % Mycobacte-
rium avium complex (MAC) (31F093 #) %7 a &
2 AR RE X &, 10 H H ORBEKE —80CIT
1R7E LT, [EFEIC, KRP ICE#ESHE, 2,500 xg, 30
SREELAE 2B 0E L 2%, KRP ICEESE, Bt
EE 570 nm T0.20 12755 & 5 IcFBL, 5.0%x107 via-
ble unit/ml OEF#ERK & L THEAL 7,

#4 +#4 ¥ : recombinant murine IFN (3%
B L v, recombinant human TNF JEILA L
D5 A2, PAM B Ic IR, RINEEE, B
B AL THA A v EBRML, PAMDO; E
H g, NO,; AR, MACITxd 2 Hfapk i~
DOREBERE LT,

0; FEHERE « PAM O O; EEHHEIL phorbol myris-
tate acetate Hl#ic &% F + 7 o—a CELEIC TH
TE L7

oM OEeTE E 1L

an

REEK O NO; B : Griess i3 (1% sufanilamide
/0.1% naphthylethylene diamine dihydrochloride
/2% H,PO,) 2iNA T—ERHRKIES #72#%&, 550 nm
B BIOLRE A & AEHERRERIC & D KD Foo

L-arg itk PAM O; EAREE NO; EAR~ND
B . L-argt& % PAM O; EAREE NO; BENO
W83, Loarg & 10\ RPMI1640 55 2% i 1< 7 %
OWEED L-arg 2N L TR L7, £, NaNO,
ML T NO; OEHEEMIC &2 0; EERNOEE
AHt, 12, LrargDT7F 7 THD, NO; O
competetive  inhibitor ® N —-monomethyl L-—
arginine Z i L T PAM @ O; EAfEE NO; EA
BAOEEERET LI

PAM ic & 5 MAC OffifapyEsamsl : KRP il
X ¥ 7 H & PAM (10:1) % Lab. Tec chamber
slide Ic A, 5 IERAECER, 2 @A L CEEREE
B Lo, HZEHA RPMIL640 (10% FCS &) i3
LzDB, 44 bhA v OEE, RNEHEEL TSR
Lt A kA4 v ERINEE & JERINEE D 2 BHC oy THR
L, B o4, 48 MR OMBEAREZE 7 7 v viREEL
Tcountd B & &bic, TNODEEETERL T2
BR#%ica o =—% count L7, %7, Lab. Tec
chamber slide @34, Falcon tube, 24 X7V —
12 & TR ORI 21T - 1o

& ES

F A4 M H A VEETFICEBIF 3 MAC ® PAM fifar
BREMEITER © PAM KEAEARS ##%, TNF 2R
ML, 48 BfSEE L PAME, 441 bAA YIERM
BN TR EESERERCDE L, TNF 3 MAC
OHEFIPIIERE A IE L 72 (Fig. 1) 05 OHfEREETE
MEEFE A S It 52 B TU T OEREZRHAS 1

PAM ©O; FEAREICRIZTH A b A4 v ORE &

= 9
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§
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g 6
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8 5F
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© *
5 3F ~—O— control -
<2 *P<0.01 —e— TNF10
521 —O— TNF 100
“
0 1 2

Time(day)
Fig. 1. Effect of TNF on the inhibition of int-
racellular growth of M. avium complex in
normal alveolar macrophages.
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b) 1 day preincubaiion

12 12
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4r B 4 4
o cytokine
2 ol Cyi me Jd 2 L ’ N
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0 1 2 3 4 5 6 0 1 2 3 4 5 6 7
Time (day) Time (day)
Fig. 2. O; production from normal alveolar macrophages
stimulated by TNF.
300
g | —O— control * H Resident PAM
—@— TNF 100 . 2 BCG —induced PAM
—m— IFN100 3
6 —&— T100,1100 g 20r l
3 * P<0.01 <
g o <
E 4} *%0.01<P<0.05 g
ION m% 100 | b
4
0 0 -
0 1 5 3 1 Ab (—) Ab (+)
Time (day) . . .
Fig. 4. Phagocytosis of M. avium complex by
Fig. 3. O; production from BCG —induced al- normal and BCG-—induced alveolar macro-

veolar macrophages stimulated by TNF or,”
and IFN.

RE#Z» S 2 24, 2/ A 5 2EIcHESET
preincubation L7z PAM i TNF 270 L, & 51272
R E THEE L7 PAM @ 05 FEAREERET LA, 20
FER, BREUER B L U2 ~24 iR preincubation L %
PAMIC TNF %ML Td PAM @ O, EEREDOTE
W SIS - 7o (Figs. 2—a, 2-b) A5, 48 BERILL 1
preincubation U 7:#%ic TNF 27nkEE4 % & 0; #E
HBE D E I A SN 5 (Figs. 2—c ,2—d)o

INFIZOWTHEBBRBETH 7o TDT LR, IE

phages, with or without specific antibody to
M. avium complex.

HPAMICH A A4 YHAEHT B ICEAIS LD
priming BMUELEZL SN,

=T, RIERFHD PAM & LT BCG WL 0
HLZ PAMZODWTEBOKREZ L1, TDFHE,
BCG AL DRI L K PAM %4 b A4 vick3
0; EEHEREE, I[EH PAM & 5720, preincubation
BLICHA AL vick Y OF FEERENTIHET 5 T &M
A5 E -1 (Fig. 3)o

IE# PAM & BCG W PAM O H & & MAC
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resident PAM (Ab—)
resident PAM (Ab+)
induced PAM (Ab—)
induced PAM (Ab+)

9 Inhibition

0
TNF 100u/m! IFN 100u,/m!

TNF+IFN

Fig. 5. Effect of TNF and/or IFN on inhibi-
tion of intracellular growth of M. avium com-
plex in normal alveolar macrophages, with or
without specific antibody to M. avium complex.

wxtd MBI EEEIEIE R MAC BRbUA IgG %
A LEEOREA L TRVE S IER PAM iclb~T BCG
AL DRI iz 07 > - VOREARENITEL
TWwiz (Fig. 4)o & 5T, T S5OffifdicoVWTH A
b A v RV & B RPN REREEICE 2 A L
iEE TNF RMEcEVWTho PAM AN EGE
AT 258, BROUADHREIC L 22 13BDSNIEH -
tro 7, IFNERMEBETRIER PAM 2BV THIKEAN

IFN 100u/ml

OB O EeTE B 1S
BEREMIEIVER 1330 S his - 72 (Fig. 5)o

+4 ~ A4 VI E D PAM @ L-arg fRHEY D
BELERE ¢ IFN % 100 u/ml & 1,000 u/ml I—EIC
LT, TNFEEZEO0251,000u/ml ¥ TELSER
> PAM ®NO; & 0; EABRER Lk, NO, &
K3 L-arg EFEETTREEALED SNT, L-arg
WELET % & IFN BT b LIRHIZ B DO NO; 2EA
355, TNFHETRIZEAEELALEML >, INF
12 & 3 NO; EA R TNF IT & » TEEFRAENICHETR
&hit, —F, L-arg FHEFTDO; EMHEER, TFN
R BRI SR L, i IFN EiEE oEHT
» -1 (Fig. 6)o

H+4 M A A URIEIC K B3 NO; & Oy BEEAEREICDOVT,
BEEEHO L-arg BEZ(LOEELRET L, NO;
EARE L-arg BEREM cNL, —4, O; ELE
REIZMIC L-arg BEERAE®CED L (Fig. 7).

L-arg E%*—Ec LT, Thic L-arg HHME
AL QBEETRNT 3EH4 b4 vickpigmah
1o NO; EEARER, BEKGEHICRDL, O EMERER
wc¥inL 72 (Fig. 8)o

Wi, Lrarg # &8 RO BRICEORED
NaNO,%2%&mMmL TNO; 2FA ¥, NO; OEEEH
IZ& % 0; EERENDEELRG L, £ DR, NO;
H& 3 PAM @O, EARECROEELBZ P12
(Fig. 9)o

IFN 1000u,”m!

12 12
*0.01<<P<0.05 * x P<0.01
10 10+
o~ 8¢F 8F
£
£ 6r 6 % % * X
S 4t 4+ * %
2r 2k
0 g 0
0 10 100 1000 0 10 100
O L-arg (0mM)
B L-arg (1mM)
=
3
=
Z

1000

10 10 100
TNF (u/mi)

0 10 100
TNF (u/ml)

1000

Fig. 6. O; and NO; production from normal alveolar macro-
phages stimulated by IFN andor TNF, in the presence or the
absence of L—arginine in the culture medium.
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2 *ND
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0 0.01 0.1 1
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Fig. 7. Effect of L —arginine cocentration on
0O; and NO; production by normal alveolar
macrophages stimulated by IFN and TNF.

| control ]
O IFN 1000u/m!
B TNF,IFN 1000u,/m/

6t 4
1 25 5 10 20

NaNO: added (M)

oo

5 (nmol)
-~

¢}

oo
T

o

Fig. 9. Effect of NaNO: on Oj production by
normal alveolar macrophages stimulated by
IFN and/or TNF.

PAM ©NO; EHREE PAM O & &, HHHaP R ER
REE DRAGR © L-arg #FE T TRIRED A + A1 VHl
BT & b NO; EEMREMSTIEL T35 PAM i3, EARHE
DWELETTZEMHASMEE >, (Fig. 10)o

72, PAM EHET 2 NO; BE MAC O
T OME & OBIRERET L, L-arg 28T
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25
4 control
O IFN 1000 u/mlA
B TNF+IFN

L

0.01 0.1 0.5
N—MMA (mM)

(M)

2

NO

Fig. 8. Effect of N—MMA on O. and NO. pro-
duction by normal alveolar macrophages stimu-
lated by IFN and TNF, in the presence of L—
arginine in the culture medium.

100

[0 L-arg omM
M L-arg ImM

N =) o
S S S
T T T
1 1

Infected Cells (%)

oo
(=}
T
1

control  TNF, IFN 1000u,” m/

Fig. 10. Phagocytosis of M. avium complex by
normal macrophages stimulated by IFN and
TNF, in the presence or the absence of L—ar-
ginine in the culture medium.

4 A4 v ELEBITNO, EEA inhibitor ZE0L T,
EAT 5 NO, =ilifilL 7 PAM 3, MAC Dififari4
SEMHIR AL 72 (Fig. 11),

£ ES
TNF & IFNOH A v A4 v EZHWT MAC Ixd
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T T T
M NMMA 0 mM
F O NMMA 0.5mM 7]

) w N
o (=] o
T

1

9 Inhibition
=
T
1
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TNF 100 IFN 100

[}

|
—_
o

control

&
(=]

M NMMA 0mM
O NMMA 0.5mM

10

NOz (M)

IFN 100

control TNF 100

Fig. 11. Effect of N—MMA on inhibition of
intracellular growth of M. avium complex in
normal alveolar macrophages stimulated by
TNF or IFN, in the presence of L —arginine
in the culture medium.

% PAM O filaNREEIEICOWVWT, 0; BLUNO;
FEARERE O & 0 BT L 7o

TNF &, 10 u/ml OEEE D S 1,000 u/ml O & i
¥ TIEW PAM B L URIERFTO PAM 0Wwdhic
L Td MAC OFffaiEE=ME L, £ okD PAM
DO; EARRELTW, ThET, MEY P4
VR B e TNF B RIS h B T &%,
TNF % in vitro®™®, in vivo® TEHE®# 3 Z &I
&b, A D pathogen O HEFEAHE &, ALY
DOBERBRDT S EBENS, TNF ZELEDOBIC
BOTEELSBEEZLTWAILEBEIONTWVS, &
O¥FE LT, E& L THFPERBREO TR, &<
WCIEHRREOBRENEE L EZ ShTVwb, £k, TNF
B a7y — VKEEETIET 5 & OMEND LYY,
SEObh b ORI TS, PAM OEMEEFR O EERE
O L MAC oA #sEmslo—K & LTS L
TWBEEZOLNBEETH - 12,

—7, IFN & PAM i & 5 MAC O fapassssEms]
I—EDRAERES S, FH k> TIIEEEES &
720 THET, IFN =27 07 7 — YHD Mycobacte-
ria DWW A EHESE B0 L, itk TR
BE®LOMEND B, COBFIIOVWTRAHTSH
2H, Shlbhbh O THS PR LS, L-arg

o EETE B 1S

HAET TIFN 25, NO; EAfEx2IES €T, AARKE
B LU0, EARER & ORRYPHIBEL TS, filg
PBEGE & (it & B 2 AJHEEASRIB & e,

TNF ¥ & U IFN 251EHE PAM @ 0; EARE% E
4 %icld, —ED preincubation ZHELE L, —4,
BCG PIERED PAM o L TREBI/EH LT
L XD, 4 bA4 VICLBIER PAM ©0; FEATUE
EFC L, {a 5@ priming ZHET 5 T EBRES
Nt

INET, in vitrollBWT=27 07 7 —YIZ TNF
EE S5 E0; EENTH#TEIEPPEALL
HARET LY LOoMEBRONED, ThbDw /o
77— VRBGBEEAER LG LD, KIBMHEEkEREE
Lik=suo 7> —Vkilaz@HLLD, 5K
priming N7 KETH 2 EEZL SN 5, IEH PAM
AT S D DK s > TV B ATREMENE Z S T8
D, ZOERELTH—7 7275 v bOBEENEZ LN
—CL\Z}IS)O

BRA G R, BRiEEESE 5, MianE
SEMEIER ICEFES LIS - 72 BCG % AW THIRAMAR
BAEBRI LcbhbhoRioskiE T, MW IgG 2
PAM @ O; EEAREAZTIES ¥, MIBNKERES bIUE
S¥BTED, T, BRI IgG B HRAKRERF
WCEERRE AR EARE LY, 4RO MAC
S U 7258 & O A& I TR O E WL S DT,

L-arg BETTH A b4 vHIEIC L2 PAM @
NO; EARER, IFN Bifdsf#ic & v i L, Thid TNF
Ik iEmE AL, TNF BT 3EESNED -
fzo A4 b B4 YEIBTNO, EEREMSIUEL 72 PAM
1Z, 07 EARESYIET TSI EBHLMER -7,
DY A A4 RIBIT LD PAM @ NO; EEARER L
—arg O EEKEEICHEML, O; EEARERIMICETL
too £7o, L-arg EHMIHEIC & 0 BEKEEICNO,
BEAERERIRTR L, O; EEAREE ML, LAL,
NO; HHBHE#ZO; EARIEELE» -1, INo
D&, PAM @ L-arg (RHEYOEAR, EHT
24 b H4 vOEHEZOBEBICEVRERY, i,
H4 A4 VEIBIC LY PAM OEE SN L-arg iR
WEY L EHCHEENICEH > D0, EAREEHEL TV
AIREMEAS R S T,

INET, L-arg fREEDHSEREBHEICEE 3 28
LW B L WG S 0 P, FE—E D RESG
SNTVELAEDbNDLNDOKFETIZ, NO; &, MAC
i2xtd 5 PAM O fRfamsaEilslic B5& 9, NO; &
HERED LI B BRES £ 05 EEAERETS & o GBI
BEEET &, MaAEEE (S €5 I EBRBREN
7o

ChoDEREBEZ T, 5%, MACIKXT 3
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w707y — Y OMMIINRRE R E AT %1213, TNF
DESIEFA b HA v EfhDdwr 07 > — OFEHLET
L OMEMEH, BRS W AR NEET 5 phagosome
& lysosome fusion OfEEREFE, ChickwTiEI 3
AV aBEREO; DX BHIEAREYE & O
BB E, ZENSKRESLELEZ Sh 3,

i B

Mycobacterium avium complex (MAC) %3
Bififd= 2 07 » — v (PAM) O 4GNS HAE 4 1T
ST BEHMT, 4 B4 vH PAM O
RIEMIcRETEE, ZOMFE%0; & L-arg {Li#
EYINO, FEEEREDE L ORI Lz ¥4 b H A VDS
5 TNF & MAC »5 PAM $HBaN CTH4biE4 2 o % 104
L7, IEN B—E DM ZRE 5h - 12, OF EEERE
OJUE AN E T O BB L —K EEZ St
NO; EEHER OB PAM BARGHBRE S+ 5 &
EZZohi,
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4. EFFECT OF CYTOKINES ON ANTI-MYCOBACTERIUM AVIUM COMPLEX
(MAC) ACTIVITIES OF HUMAN ALVEOLAR MACROPHAGES

Katsuhiro SUZUKI* , Takashi YAMAMOTO, Yoshiaki YUBA,
Atsuo SATO, Yoshirou KUBO, Takako MURAYAMA
and Fumiyuki KUZE

(Received for publication July 8, 1991)

The macrophage is an essential component of the host defense against intracellular
pathogens including MAC. Especially alveolar macrophages act as a first line defense in
the lungs against MAC infection. Some cytokines were reported to activate mouse
peritoneal macrophages and human monocyte—derived macrophages to inhibit growth or
kill MAC. But we could find only one report describing the effect of cytokines on
anti-MAC activities of human alveolar macrophages (PAM). Thus, we investigated the
effect of several cytokines on anti—-MAC activities of PAM.

PAM were recovered from 12 healthy subjects by bronchoalveolar lavage and cells were
cultured in RPMI 1640 with 10% heat—inactivated human AB serum. After 2 hours
incubation nonadherent cells were discarded by vigorous washing to from monolayers of
PAM (2x10° PAM in each 11-mm diameter tissue culture dish). Then we added 2x10°
viable MAC bacteria (31F093T) and each cytokine to the wells simultaneously. We
prepared the well without cytokines as control. After 96 hours incubation, PAM were
disrupted by sonication, then all bacteria that had located inside and outside of the cells
were plated onto 7H10 agar. The results are reported as mean colony forming units per
each well. We had determined the optimal dose of each cytokine to prime PAM for
enhanced O; release and we used that optimal dose in this experiment.

PAM with TNF-a pretreatment, and PAM with IFN— 7y pretreatment could release
increased amount of Oj significantly, compared with control. PAM with IL-2
pretreatment and PAM with GM-CSF pretreatment also released somewhat incresed

* From the Department of Infection and Inflammation, First Clinic of Medicine Chest Disease

Research Institute, Kyoto University, Sakyo—ku, Kyoto 606 Japan.
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amount of O3 .

OB OHmeTE B 1T

The mean colomy forming unit of every well with or without cytokines

increased in number after 96 hours incubation. No intracellular killing of MAC was

observed. The mean colony forming unit of wells with TNF—a and wells with GM—CSF

were significantly less than that of control wells.
We concluded that : 1) MAC could multiply in the PAM even if they were activated by

cytokines.

2) GM-CSF and TNF-alpha could activate PAM to inhibit growth of

MAC. 3) Enhancement of O, secretion induced by pretreatment of each cytokine might
have no relation to the ability of PAM to inhibit growth of MAC.

Key words : Human alveolar macrophages,
Mycobacterium avium complex, Cytokine,

TNF-a, GM—CSF

F—9—X: kb Mildws v 7> —Y, Mycobac-
terium avium complex, Cytokine, TNF-a,

GM-CSF

#

(ko FEIc L0, PERE xS 2 L RB
RN DB A KD N TA LV T D, fEifGICED O E
TSR REE DS 78\ M. avium complex (MAC) SED
HHENC BT BRI D P, R 72 K A4
TEREE (AIDS) O WAT & FiBREE Ao m VRS Y
7S, PURREIRGC RT3 % W7 O Bk &2 TR O L 72,

MAC 13, AIDSEE» SNBSS N 2R BHPEOFHL
METH Y, Lig LITBIENI S 2 B RYYE 2 &4 5 VY,
%7, bHEICE T B AIDS, ffi MAC E 0 #atic
BOLTH, [kE®RELE ALKk, ER, KE%
PRIRIESS, W EBREAR 4 5 TR L O LW
ExNTHOYY, 28F 3RO EERBHETEDET
D MACRERIEICEEREREZRODEEA LN TV S,
— R PUBREE O AR R Dt S, RS A b A
4 v TiEMibahtc<ws707 =Y TH0O7, MAC
BRI BT HIEE b7 07 7 = Y DERREEITD
borEZOND, ULEOELLD, =70 77—-YD
TG DK R 28 MACIERAE D HBEICHFIEL TV H D
TRBLHEEZ OGN, ZOHEIOBALOEEN <
v 2fEEw s 07 >y —UPE FOHKER< 707 7 —
YEHW, invitro TOH MACEHICKRIZTEAD
YA AL VIR BIEE LD EE R 2 FBREREL T
L\58)~10)0

MACE®D 97% 3fili MACIETH b ¥, KRNI
APIE ORI RGBT H B EEZ DN B, Lichi-
Tk Miilaw 227> —Y (PAM) 13, MAC &4
DE—IcVwd b0 Bbh b, PAM Ofi MAC
MIcBId RGPSV, SRlbhbhid, MACIED
FIRBBEANDEFES A b A4 v OEERIGH & W B
L0, PAM O in vitro I\ 8 %8 MAC {EH I & iE
TEESA A OREERET L, Granulocyte—

il

macrophage colony—stimulating factor & Tumor
necrosis factor—a 75, PAM O3 MAC {EH % H5h
T BEEREB O THET B,

V] ik

1) PAM o

FREEIROREE O TRE XS AT L 7 EFIb <
Wy h v b, SE RS R ERE D T HCRE
ALV EEZ SNz non—current smoker (Balft 14E
RALL BB L TR0 128505 e Lic, KEX
BEAEHWAREALRBEAEAEKS0mL X 4 BT
Bk L, K& KmaskEk (BALF) %2187

kg, HHRIESY 2 RPMIL640 £t (Gibeo #H8,
L-glutamine &%, {AEFIASE) ICTlE LK, 10
% t + AB® 1 # & 100 unit/ml @ penicillin—-G
(SIGMA %)) % & ¢ RPMI1640 E5ihic 4 X10°/ml
DR BT Rl s, 8RN OMBEEN 7Y — b
(Costar 1% 12 0.5 ml ¢ plating L7z, 37C5 %
CO, BB T T 2 BeR s #%, RPMI1640 S5ihic THEA
T3 C & THEATEMEERREL, PAM OBgREHEL L
7o

NS ORERMED PAM &35, Eid & ERE,
EEtOflaE T 7o v Fa—7 (F s V8D 1205
ml FoEAL, FHEREOREELE LI,

2) B DI

/NINEERNC THREL TV 5 M. avium complex, 31
F093T #'V %, Dubos ik 5Htth 14 HREEEEL,
5 X108 cfu/ml D EEEICFEEI %, BEK%E 3 mld D
WWHEL, —80°CICT THRAFE L 720 EERBICIRIFHRIK Z A
%7 LEik%, RPMIL640 ¥t <ok L, [aliEH 1 ml
CERlE S, BERY =7 -5 — (b 3 —RLHED
1T E & OHIE % 4B L 7<%, B T 2 X 107/ml
D P L f



1992 % 1 H

3) BHEY A NAA Y

PAM %2iEMHAL T 294 b4 v E LTI, BT
BAER W,

(1) recombinant interferon—y (IFN-7, Che-
micon international, USA)
recombinant interleukin—2 (IL-2, HH¥EH
XOE5%E S F7,)
natural type tumor necrosis factor—a (TN-
F-a, HHBHE I OES L2 5 1F 1)
recombinant granuldcyto—macrophage co-
lony-stimulating factor (GM—CSF, ~F X
P VevEDESESZIT )

ENEFNOHA A A Vi3, RPMI1640 Hiiic Tif
MBEICHR LER, —20CIc THRAEL, EBREIE
fif U BEHINC TR IS AL TRV,

4) ERREOKE

FI7ORYFa— TRTRERETEESRO PAM
(2 x10°/0.5md) 1= 10 f¥& (2 x10°/0.1mD @31
FO93T A2 hnZ, 2 Bih S 72 BpRREE L 7o, Wi
L L IRAK, 0.1mloBEAE DR LAR2 ml
THRRL, i EsE (r 3 R IdED) 2HO
T, B EAREER L /o, 2 BiLI LR,
Ziehl—Neelsen 4t 1 (cold stain, ¥t 4t 2 & L T
methylene blue % W\ 72) %17\, 1000 fE#RE T ic
s 07—V 1 kAN 0ORARNRBEKOLEY
(phagocytic index) &, 1L EOHBEE*ERL
TWwb=27u7>—Y0EEG (% phagocytosis) &t
Bt =70 77—V, 8200 HLEEEEL

5) $i MAC fEH ot

TEEHET PO PAM (2 X10°/0.5ml) |
10 {5 & @ 31F093T (2 X 10°/0.1ml) &, 1@%@
WL 7284 M A v AEEBRICERS L, 2 BER»
S 96 HEfEE R L ik, BEK Y =7 — 4 —icCilifax
Wi Lo k< dAR, BEERE THI0 KBS

(Difco t£ %) EiC plating L7205 % CO,BREIFT
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14 A& L 2%, PAM A ORAERKEER LD
colony forming unit (CFU) $t& »ilH L7, con-
trol & LT, ¥4 M A4 vOhbIIHEMEANT
well &, BEHED AT PAM D7 W well 2 #EfFH L 72,

6) R—=s¥—=FF v F7 =4 VEAREDOKE

MEEETHEDO PAM OFEMLD 1 >0iEEE
L T, phrbol myristate acetate (PMA, 500ng/m)
T 1 BRI L 7o & Z it & 5 superoxide anion
(07 ) &% cytochrome—c Bk TER L 72 5l
KHEL well DEAE% Lowry ETERL, O
PEAREIE mg BAY Y OHE (nmol/mg protein)
T& LT,

7) #EEtLEE

control BEE R A DY A4 b H 4 vEEEDHE R
Student @ paired t test 2 & B\, WHIKRE THEKRE

0.0s UTEHEE L1,
& ES

1) Oy EEAEREICRES &Y 1 b A1 v DR

3004

(nmol/mg protein)

100+

CONTROL GM-CSF IL-2 IFN-y TNF-gq

1 O; EEAREICHT 2RSS vHA D

S (IREM 3 Blo T
RS A b A A 2T 48 ERIRTLIEE, PMA
(500ng/ml) < 60 Sl L 7Bt S 1 3 mg

gy Bl D0, BEARLTWS,

%1 PAM &3 MAC O@EAOEISHE(L
6~1
1.2/cell 0 (657%) 1~5<27.s%)§/<%:] 9 B
12.9/cell G5.9%) 338007 l(lllsjzgé) s (a1 )] 24 B
T
14.5/cell |(14.8%)RN\N.(25.3 %) MJ%lwA%h
HTITIVITIN O
PAM A2 ARBHEEIKO, 1-5, 6-10, 11-20, 21<, o

SEICHT by, BEOHE (%) ORRHEERLT,

Lo, 1 PAM DR

TRNBERERL TV 5,
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PAM OiEHALO—MEHIFEIEE LT, TEHRETER TR
WKEA SN S 0; OFEARERRITL, 81 bA AV
DEBLZORBRBELARE L1, BrOEEOREY
A MH 4 v T A8 BSRARTLEE LU 72#%, PMA (500ng/ml)
T 1 BRI L Bkt 3 0 BA2EBL . IFN
— 7 BT 10—-100 U/ml T, IL-2 Tl3 10—100
U/ml T, TNF-a T3 500 U/ml T, GMCSF Tk
200—2000 U/ml T, £ ¥00; EEARERAKEN -
teo (F— 9 KHK), LBROERTIE, KB bhA
Vi3, LiRoE#EEBLbniBETHO I, K1, £
W 3FD O, EEREDFEE AR LI, HADH A b
HA v ORI PAM © 0, EAREEZEASETED,
PAM Z7EHAL L b0 & Bbhi, 0; EEREICE X
55813, TNF-a >IFN-7y >IL-2>GM-CSF O
NEIZ 58 - 720

2) PAM it &% MAC 0&&

10% BJEEb e b AB BUME I RPMI1640 ¥k ©
TR TR L T WA PAM T 10 f5 B MAC, 31
FO93T A MM L, #EFHNICH 4 b & VI TREKE
REGRIL, ARORIFEIT - 7o RlEEMEEH VI
Hid, 1ADF 2 — 7k 0 BEHISRIOTAIRET D 5 5
L, BEEALBMERME L LAEIHE LD PAM ICE
BENTHEOERNARE EBEENOTH D, K1
BERORBEERL o PAM 2EFAMNMERO, 1
=5, 6—10, 11—20, 20 Ll LD 5 Bz 431 % 4 DR
&, 1 PAM PO EBHBEE (phagocytic index)
EER LT, BRGL 2RI TAL. 2, 24 BRI 12,9,
48 BRI T 14. 5 HoRBEAEREI N TV, MAC
® doubling time A3 AR HIh T 24 B iIRREETH B
&, FRAMOERRICBIT BIKY 24 FERTOER
HOBMAH 245 (Bd) THE L bHEEL 5L,
Y 24 B CEEICRML 2 O EN LI EBER S L
TWw3EEZONT, K21 @ LoViBE &AL
TWw3 PAM O E|& (% phagocytosis) DOfREZE({L%

%
100

501

12 (HED
2 MAC &8 PAM DE|& DRREFHIZAL

1Y LoiBEAEAL TW3 PAM D
HE (%) OREFHZELERL TV S,

i % BETBE B 15

(C.F.U)
108
1074
PAM+MAC,
10 medium only+MAC
=
0 . . . - .
12 24 48 66 96

(5D
B3 MACAEHORENZL
PAM I MAC %A - BECTIREHBEREKD
BiNAR SN BN, PAM B LIEHMOADET
BAERKOBEIMIZ I h 7 AfERRETH B,
*x107

CONTROL IL-2 IFN-7y TNF-a GM-CSF Medium®#%

4 96 BRI ER OHEREL
TNF-a 58 & GM—-CSF#58 T, control
B EHNTHEBERBOE TSR N,

R L e BEY 12 BRI TRLICE LI ED PAM A5, G
48 BT 90% 35 D PAM S MAC #EA L TW 7z,
CHhSDHEADIEEIBEL TR, YA +HA VYD
BEREEREE oS o1 (F— s RKFER).
3) PAM A TO MAC DHE5E
AEDERFICEB T 3 MAC O HEHEASHEAAD &
HoTEICEETVWELETNS 2HIT, PAM (2 X
10%) 1c MAC (2 x10%) Z iR L 7« 8 &, B
(PRMI1640 + 10% & + AB R AT PAM D
W well I2[E&RO MAC 240 L 7<BHic 81 5 MAC
HEBOZL AR ICRET L (K3)s PAMIC
MAC %0 2 7< BT (3 96 BRI TAERIEOHY 25 £5 1< BN
LTWVWBDIcKt LT, oA DR TR, SO
T D AEREEE T H - 1o e 24 BB Ll E
D MACHEBINTVWAR I EbEZHE 2L PAM
T MAC 2MMA 72 B B 2 AEEKOMINGE, FEA
EhfaNTO MAC OiEIc k3 b0 EEZ oht,
4) PAM OHi MAC fERICRIZSTEBY A A1 v
DR
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®2 96 KRIEBREROERY

CONTROL IL—2 IFN-7 TNF-a GM-CSF MEDIUM @ &
C.F.U. 4.9%+0.7 4.6*x0.8 4.1%£0.5 3.1£0.4 2.6+0.4 0.88%0.2
%inhibition 6.10 16.3 36. 17 46.9 82.0
N.S. N.S. P<0.05 P<0.01 P<0.001

%inhibition=control ® C.F, U, -&#® C,F.U. /control ® C,F,U, x 100
#Etid, SSED & % Student D t test, MAREEH O,

P £ RS (X107)
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&S TERERD PAM (2 X10°) i, 10 f5&o
MAC (2 x10%) &SEFHEELEBELNZEREOSEY
4 N HA v ERERS L, 96 BRTESESEE R L
TH10 K5 H D colony $T, PAM WA DARERK
2R L (K4, £2) avbo—B, KFEYA
A VEEE SEREKROEINNA LN, L dENORE
RO ABEE ENTHLMITKEL, PAMIZL3
MAC ORE D S0 h - 1,

av b o — VEOHEEHEA, 4.9+0.7 (R -+ e
B\, X107 oot LT, TNF-a 58L&
GM-CSF # 58 0EEK Iz zhEh, 3.1£0.4, 2.6
+0.7&, BEERBOLTWE, SEIOEREHICE L
T MAC OHEMNIZEAE PAMNTE I 34, &&
+4 rH4 v PAMO MACERICEBEREELS
ARp oo b TELSE, TNF-a & GM-CSF
MENZEHN PAM ® MAC a6 &S L 7
AREME S E W EEZ ST, IL-2 58 IFN- ¢y #
SROEEMIE, o v o - VBEFEENE L, PAM
D MACTEH I BEBEZ b st bDEEZON
1o

E z

SEOERERTE, EEE bild< 07> -Y
(PAM) OARKSE, L2 DY A +H4 v TiEHLs
72 PAM tHTH M. avium complex (MAC) 31F093T
HIFREENE A7, UL, TNF—a & GM-CSF
K& 0iEHLS N PAMICB W THER MAC #E
MEWEH OTUESEIR S N, £, R—¥—FF Y F
T =4 v (07 ) BEHEREDIEMILE MAC BEFEMHIER
DOEMALE ORTICHEEMNA S NE, 0; & PAM O
MAC 1EH & @B D18 W afREMEASRIE & N ic,

AREIOERTIZ, PAMIZ MAC & &S A bHA v
RS 2 HEE RV, Thiz, BFAVLN5
PAM it MAC % ¥R H 5 24 IRI&EA S w2
] 5 LT OMEEBER L TBL TS, YA
M4 v ERSTAHEERRES>TWS, 2OHEE
W EHR, 1) 44 Fh A v OB, FH~DERK

ISR AEEZ1GA, PRG0N RERT S 5 45
BHHEHM LI L, 2) ARKEHIERZR, EHL
AR O B A BERR L 70358, well HOERK DI S
DEPKELLBZILED2HMEZBELIIDTH B,
BebiixizEB0, MAC OH#ENIZEAL PAMA
THELTVAEME, $EEYA1 A4 B PAMOD
MACERBIEEREELBZ N> cm&k D, TNF-
a & GM—CSF #5 PAM ® MAC HE5g 0 EH 2 54
(LU alfEdE s E VW EE X 1o,

Bermudez, Young 5%, t FHEREK~/ 07 7 —
VaEHOk—#HDEERT, TNF-a& GM-CSF =
707 7—YDMAC KEREZ LS 52 &, £/ TNF
—a & GM-CSF it FEHRBRONZ T EEREL T
WBYY X ST S I3EMREIE S Y Dy, B bE
k=707 7> -0 MAC REfE: LT 5 &,
2L TCEDOERM< s 07 > —=VHEM 5D TNF-a
& GM-CSF O UMEHEIC £ 2 b DTH B T &2 HE
LTWV3¥,

AEObNONOEBRIER I, HoOMREEE 512K
BT3b0tEZ0N3, L L, SRIOERTIRHESD
BREREL D MAC OREER £ TREDEH - T,
Ihikbhbhd, 1) fildvre7 7, -YEHWLZ
&, 2) 31F093T & W HHHOBOEHKEH W &,
3) MR & VA b A A VARG LB LIEh - i
b, ERIICPAMKERBSNWIEBENEZ( AT
L, BEIKEBbDLEDLN S,

55 Rose 513, recombinant macrophage colony
—stimulating factor & interferon—7v % [E 5SS
3&ET, FRENBMRS TR (D RPoIE b
<27 o7 7 — YO MAC HEFEIEIER, FUIC
FIETHEMELTVEY, Thid, HEEOFA b
HA Y OMEESEMTREAD SN VRWEREZRT
plE LTHBIET 2, SREXDY A A A v Ol
&45, PAM O MAC fEHIc5 A2 2 B ORE b M E
LEbns,

<707 7 —Yh MAC OEGEME % Ui b K%
THERFICEL TR I HD > TVIEWL, Gangad-
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haram &, MAC 28 M. tuberculosis & 575 D @BERL
IKFHEH DS E 5 L% LT 519 % 72, Bermudez,
Young 5%, t PHEHK~/ 07 » -V EHOIH
ERET, EHEFIE, MAC JBHEtkoRE ICIMES L
TWABY, BEROREICEMES LWL ERELT
W39, SE O MAC #EKE H WV 2bhbh OER
Tb, 0, BEEREDTEHALOTRE & MAC BEFENHIZIR
& O HBRIRDEEYD S S, MBS, MAC
DOEEFEINE], RAEITEERRESES LEnE 0SS D
BEREZYETAEREEZ O, 4%, MAC Ofila
PSR B 1B L T & S IciRET T B 0 ED b
2LEbLNS,

MAC JBYYEICt 3 2 ERSALF kA 1 WBITE, fiA
DY A b A 4 ¥ % biological response modifier
(BRM) i &3, Wb aHE#EEsEHS TV 3,
AEObNbNOFERP, Young®¥!®, Rose!® 5@
—HOEERY, A N H A v ORERGEHIC A AN
5250EEDLNE, LOLEBYS, WSOhDH A b7
4 v H MAC OB % - THEET 2 DG b H
DO EERNICBT BEMS T P AL YRy T —
D REZIIBE, VA N H 4 Y ORI IES
REEPVLEEEZ DN,

& Bl

SUE MR i TR L 7o e M~ s 07 » =Y
(PAM) @, in vitro 283, $i M. avium com-
plex (MAC) fEHICRIZTTEREY A + h A v OEE%E
BEtL, T okEnm%s
1) HE PAM © 412 5 75H/L PAM 2BV T H
MAC OB IRED D - 12,
2 ) TNF-a, GM—-CSF T/ #{t L %z PAM I
MAC HEHEMIGIER O TUE % B oo
3) 0; FEEREDTTHE & MAC BT ER O i &
DRI ZFARIBIR 2 FED 1 - 120

X ik
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CLINICO-IMMUNOLOGICAL STUDY OF THE PATIENTS INFECTED
WITH MYCOBACTERIUM AVIUM COMPLEX (MAC)

Yasuko HARADA * , Susumu HARADA, Akira KAJIKI,
Yosinari KITAHARA, Masahiro TAKAMOTO,
Tsuneo ISHIBASHI and Atushi SHINODA

(Received for publication July 8, 1991)

Lymphocyte functions of the peripheral blood in the patients infected with MAC (MAC
—pts) were evaluated comparatively with age-matched normal controls by using flowcyto-
metry.

The results obtained were as follows :

1) In normal controls, the number of total lymphocytes and the proportion and number of T
lymphocyte subsets significantly decreased with age. The proportion of natural killer
lymphocytes significantly increased in elder controls.

2) In MAC-pts, the number of total lymphocytes and T lymphocyte subsets were
significantly lower and the proportion of natural killer lymphocytes were higher respec-
tively than normal controls.

3) The lymphocyte proliferation induced by PPD—S stimulation in vitro in MAC—pts was
significantly lower than the normal controls in both age groups of 50—69 and 70—89 years
old.

4) The lymphocyte proliferation induced by PPD—S stimulation in MAC—pts was increased
slightly by adding recombinant IL—2 and significantly higher by depletion of monocytes. By
combination of both treatments, it recovered to the level of normal controls.

From these results, we suggested that the decline of lymphocyte proliferation induced
by PPD-S stimulation in MAC-pts was due to the decrease of IL—2 production by antigen
committed lymphocytes and suppression by monocytes.

0) Lymphocyte proliferation induced by PHA stimulation in vitro was also significantly
depressed in MAC—pts as compared with normal controls.

* From the National Ohmuta Hospital, Tachibana 1044—1, Ohmuta 837 Japan.
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O O meTB B 15

F—0—X : MAC IBYYE, Y v/NBRY T2 v b,
U oVSEREFERL, Ly —F /A b

T LI

AIDS BE 2R T 32 9%EE M. avium com-
plex (LIF MAC &B8) BAIED™ HEaE OFEE L
5> TW5b,

LhLbhbnd, AEOBEKOGE,THET S
MAC BRI, 13 & A SF, IMREAE© B, 181t
SELRBED, RITTAMEBIIE-bDTHD,
L bERETH B, ©OFRIEICBT 5 MEFNEH R
D—213, Hh BT ORI TH 2 &F
zZondh, SHNTEREIMNMBICEE DT THA
ID?

HNbREEERYY 1B\ T MAC BYYED A Y
VoNERY Tk PO, PPD &R Y v SEREGERIG
PEFLTWS T EE#E L, SEEz0 ) v/ K
BEIc oWV T, S SiclA ORETEMA B E Ebic,
B EAOREREICRIZTREEEMR L, Age match &
R SRS & O EBRE AT - o

xtg & Hik

FOR

MAC ERIE « GEERPIBEE (WRRE) 02
HHE) Ao IERIT, PUEKANC X BIREIC O D
SFHEES B WIIWT I MAC ZEEE L, HESH
REALDIER A 12 & » T B IEER 42 ) (B 18 4,
T 24 %) ThO, HHhT54~86i% (FH 13K T
H2, B LRBREOET 2 X723 L5 BWAMERR
LTV,

e IREE - 1058 10 8] (e, SEEEE 16
B, 20 EfC 19 (BB 7 B, 1otk 12 B, P 26
B), 30 mgft 22 B (ML 134, 2otk 9 Bll, SEEH 34
B, 40EfC 1681 (BB 9 fl, Zobk 7, PR 45
B, 50 Mt 186 (Fik 9B, 4ok 9B, SEXILHEH 54
B, 60 mFC 184 (BB 8 i, ik 10 fl, Ptk 65
), T0mEf 2661 (B 106, Lot 16 #, PR
75 1%), 80 Mg 2l Bl (BBik 1341, Lotk 8B, SELEH
84 #%) @ 150 ZTHIH® DREF b &EE B, TDOAHR
BMBEE R 5 v T« 7 OB, MBiRE, EAL -
LAABELETH D, KWMEE, MEEERE, Kl
VERBICHEIC REARD IRV S DI - 7o,

HEBEFEE Y Y NBRY Ty b ORIE : BT L&
CRAl—DFHETIT » 2o BMILAE /Y v INERIMNE

Lymphoprep i< THGHMAE % EICL, PBS T 2 [,

MEM 12T 1 [E#E##% Y v/ SBREE 1.0x10°/ml 13
mL, —ZBIRY voERY TRy b OREBEIHY, —EBi
R RPMI1640 (20 % AB serum, L—glutamine,

Penicillin, Streptomicin i) ICIF#FS i, T O
faistig 1 ml ik L TR PPD-S (AZUREHKEH L
Bk b ks, HAL—v—v—E) s, 100
wg/ml % 0.1ml ¥ L < 7 HfH, mitogen PHA
(PHA-M form #670-0576AD,GIBCO #&) 0
&3, /107 Wik 0.1ml # %o L T 3 H fE CO2
incubator THIEZIT > 7o

Bk, HREThO Y v BREE ERE TR O HIMER
SEIVBEEL, CHXDELDY VNERY TRy D
st AR, U VoSBT TRy MG, B/ BT
RIS & 5 T E Y iEIC £ D FACS—analyzer ZH
WTHIRE L 7o

Bk (Monocyte depletion) : bEdAETHEE
SN ARMMBAEER A ~ b ) IS T 2 B incubate 9
3 LTk DT 7, incubate DR T, HiIkrho
CD14 (Leu M3) B2 IE L, BiERAS5 BLIT
KBESN TV B ORI L,

/70 —FVHUK: BIRER U< Leu ¥U =X
(Becton Dickinson #1) @ Leu4, Leu2a, Leu2A,
Leu3a, Leu8, Leul5, HLA-DR, $IL—2 rece-
ptor IL—2R) %M\ 17z, Fluorescein isocianate %
# & Phycoerythrin fEko ik £ Mo A, —“HEL
B L DRI L7,

recombinant IL—2 : ¥4 / F¥#lo R—1L-2 &3
(v4 /%) Ax10* Units) ZZHEEKICTHRL, T
FER L 0 RIEE 200U/ ml BAEMBETH B LA
oy, U v oSEREER AT O BRI PPD-S & & bR
JIROF

) vosEREEE Bt Free IL—2 receptor (Free
IL-2R) : V v EREEE EEEHOCT vy A 2 ¥ R
@ Cellfree IL—2R assay kit (ELISA) THlIlEL
1o

Lymphocyte proliferation ratio (L. P. Ratio) :
PHA #Hi#e ) v/ SERESERSICB W T, PHA RIT
HBEOKY 71y b O E PHA SRl ORI
DA% o %, i< Lymphocyte proliferation
ratio & L7

HEZEORE : Student t—test TIT = 720



1992 % 1 A

73

xR REAKMEIMY) v Bky 7€y b OIS 21k
(st /mnt, () 19%)
g R 10/ 201, R 401, 50/ 60f% 01 80X
il % 10 19 2 16 18 18 % 21
T 16.0+0.8  25.842.3  33.7+2.2  44.6¥31  54.3+31  64.9%3.2 74.9%2.7 83.9%2.6
) v SERBE 1970+500  1870£740 . 2340£800 2040800  1940£530  1870£550 1860690 % 1800660
THIKEY 7k b .
CD 3 (Leu 4) | 13504420 1290560 1600780  1380+570 12804420 1230360 1080420 % 1070460
(67.2+6.6) (69.6%9.0) (66.9£10.8) (66.9£9.8) (65.3+8.1) (66.0%9.7) (5849141 (BT.4x14.5) 42
CD 4 (Leu 8 | 800+330 £90+970 9104400 870:+410 7904300 840+310 7804340 600990
(39.6+10.6) (38.4%7.7) (38.7x7.8) (41.9%9.6) (40.2%8.3) (44.1*7.7)#3 (41.9%8.2) (3.5¢11L.3) ¢ ¢
CD 8 (Leu 2 | 610+210 600310 7004380 540+ 320 530+180  430£170 390210 xx 420+240 %
(80.745.9)  (31.3£5.5) (28.2£6.7) (25.4£8.9) (27.7£6.8) (23.1£7.8) (Q0.3£7.D45 (QL8XT1DES6
NK#H# 74 5 b
CD57 (Leu 7) 220+120 410250 5204300 530+ 360 5204220 440+290 490290 630370
(1.9£8.5)  (20.6%7.3) (22.7£9.0) (25.5%11.2) (27.3£10.3) (23.0£9.4) (26.1+10.1)  (32.2£11.6) 4 7
CD16 (Leull) 230+80 950+160 9504130 190+120 201140 220150 290+210 300250
(12.4%6.0)  (12.8%6.9) (10.9%8.4)  (9.7+4.7) (12.3%£5.8) (11.7%6.6) (15.4+8.6) (15.2%9.9)
Leu? 117 15070 15090 13070 110+60 110+40 130%100 170£150 170£150
(1.8£3.6)  (1.8£3.8) (55437  (5.9%2.6) (5.7+21) (6.4%4.6) (6.8%4.6) (8.2£6.0)
LeuT'11" 80450 130£140 13090 80+70 100%70 11090 160+140 160£160
(4.6£4.5)  (5.9£4.6) (5.9£5.7  (3.8+2.4) (5.6%3.8) (6.1+4.3) 9.1%6.4) (8.5£6.9)
LeuT*"11" 14090 400+220 400+290 460+330 400£170  320£270 9904220 440360
(1.3£4.5) (16.3£7.8) (16.3+7.4) (21.7+10.8) (21.1+8.3) (16.9+9.6) (17.0%8.0) (23.7+13.5) 1 8
LeuT*2" 80+40 1604120 190£100 180£170 190£110 14090 140%120 160+140
(4.2£1.6)  (1.3£3.3)  (1.9£31) (83£6.5) (9.8%4.6) (6.9£3.5) (1.1%4.7) (8.0£5.5)
Mtk 70 BAR, 80 AR E 30 BEfRRI ¢+ : P<0.05, *x : P<{0.005

HR

1 10 mEAR~40 AR & ofic P<0.01, 50 m&ft&, 60mfR & ofdfic P<0. 05,

2 20 B4R, 30 R & offlic P<0. 05,
: 60 Bt & offlic P<0. 05,
210 B ~30 AR, 50 @A & ofhic P<0. 01,

210 B ~30 @t & offlic P<0.01,
: 10 % AR~30 A & Dfilic P<0. 05

I IF T I T I 3 I
OO =3 O U1 &= WO

15 ®

L. KIBIMY 5Bk 72 5 b i rE > 254k (e
XTEL & )

OfEFALBOT

EAL 10EAD 5 80 E T 10 X X AT,
ZDORERICBIT B Y v BRI, Leud (CD3 B
£ ® Pan T #fi fa, Leud (CD4) [ ## ® Helper/
Inducer T #f@, Leu2 (CD8) Kt d Suppressor/
Cytotoxic T Hifd DMk & R A K 1 IT/R L 72,

Vo oNEREREE, 30k E -2 &L, s E D
KRS 205, 10, 80k, 0mMR &L, 68
D LTV,

THIKIY 7€ » biE, Pan T ffa (CD3™) & 70 %
R, 80 TR, Hass 6T oxtshid 30 R
L, HETR0ER I, ThUTOTNTOERE &

1 20 Bt & DR P<0.01, 40 5~60 %t & ofilic P<0. 05,

2 10 % AR~30 A & oRflic P<0.01, 50 %R & ofiic P<0. 05,

Dffiz, 80 ikfRid 20 BEfR~60 R & ORNICHEZES R
5t 72), Helper/Inducer T fiffid (CD4") i3, #ric
BALMBRS NI o 7 h GBI Tl 358
HEFIHARHCHEEZ L), Suppressor/Cytotoxic
T #ifd (CD8™) IR, #uxti& & 70, 80 i TIET
R Lfe (Rotsd 30 s e, RT3 40 it & 60
RARERLS ITNTOHFEE L ORICEEESR SN,

Natural Killer (NK) #ifa+ 7€ v b3, NK fifa
DOHEEL L TOMEMROMmEH, LeuT Leu2t < Leu7*
Leull” < Leu7"Leull* <Leu7 Leull* ® i T& 5
L DHED® 2H 51w, Leul (CD5T), Leull (CD
16), Leu2 (CD8) D#fiaabtic ks “EYMEIC X -
T NK ffifg o # @ 4y £ THRE L 72, CD57 (LeuT),
CD16 (Leull) [5G #0ME &N £\ BN o 6] % R
L, #5180 TId, CD57 (Leu?) BEt:imia® R
WA LNAFRICEHEER L, ToMmzoL
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22 AL MAC BYYEICHS T 2KIEMY v/ 8RS 72 5 b O
(asct¥/mn®, () H%)

' ®E A MA CRYE
it Bl % 67 42
S b 75.0+7.9 73.1+7.3
1) v oSEREREK 1840640 1510770
THIfEY 7+ > b
CD 3 (Leu 4 1120+430 890510 %*
(60.2+11.9) (57.9%12.4)
CD 4 (Leu 3) 770+ 320 5704320 %
(41.1%9.5) (37.7+10.2)
CD 8 (Leu 2 410+210 380330
(21.6-7.6) (23.6+10.8)
NKfay 7€ b
CD 57 (LLeu D 520330 560+ 390
(27.2+10.9) (34.3+14.7) *
CD 16 (Leu 1D 270+ 210 290+ 280
(14.3+8.5) (18.0£10. 3) *
Leu7711" 150140 130+130
(7.1+5.2) (9.0+4.6)
Leu7"11% 340+ 290 160+210
(8.1+6.0) (9.4%8.4)
Leu7%11° 160140 380300
(19.1+11.0) (24.5+14.4) *
Leu7*2* 140+120 180210
(7.3£4.7) (10. 8+8.2) %

e A& MAC RYYE & offic « + : P<0.05, ** : P<0.01

THESTHRIT S E, NKiTHEomWEWbh 3
Leu7 Leull®, Leu7 Leull” o#incidz<, M
DFGV LeuT Leull” O¥EMTH » 72 BOKRTED
HeBIE 10~30 mARIcHREEICE» - 72,

@ MAC BRRHEICB VT

FEOFER L 0 RMM Y v SERISIIINEIC AL D 2 bHs
HohaIthbhotDT, [EEMOETAL DK
EIT o720 AKMMY ¥ o8k 72 » b ZRIE L 72 MAC
EYRERE P 1E 60 A% 12 F, 70 5&AR 18 f, 80 iR 12
BloEr 42 ) CEH%EH T35%) TH 572, #EAL
60 mALIED 67§ CPHILER 75 5%) & HEEIT -7

F2ITRT L DI, MAC BRYETIE, U v/ IKiR
THHpaY 7+ » FEIL Pan T #fg (CD3"), Helper/
Inducer T #fif2 (CD4") DR, HEstrEEH DR
WACHANETLTBY, FEEBERARICETSR
st

NK #Hfals, CD57 (Leu?), CD16 (Leull) [EiHH
faé b, THIKEY 7o F OFERE EHICEIERORE
A2 OLESEREICHMNL T, HES T3
# A EEBEIC LeuT Leull” QRS HEICHENT S
L &bz, LeuT Leu2” OLLRGFEICHEML TV,

I. PPD—S &g ) v/ BRIEFERIG

PPD-S fil#ic & » TV v/ EkE%, CD3 (Leud)
Bt Pan T #fE, EHAALTHEOR7 =/ 54 7]
t CD3*HLA-DR"® (DR'Leu4”, : HLA-DR [5#:
® Pan T #f§3), CD25 (IL—2 receptor [&¥AHkD),
CD25*CD4* (IL2—R*Leu3”, : IL—2 receptor (&
® Helper/Inducer T #HfE) »HE5ET 5 DEEE L 1o

1. g X BEE (%k3)

50~69 #& & T0~89 1% DM #HE T MAC BRYYIE & f##
WAL DLEET - .

a. 50~69KiIcBWVT

MAC BE4IE T I3, % A~ PPD—S fll#ic £
%) voSEREE, Pan T ffa oS S OCTTEHE(LT
gy 7+ v b OHBRBPEEICITH - 7o

b. 70~89KicHBWVT

BEACBOTS, TOFEMKRBETIE, 50~69mictt
~ PPD-S #ll#ic & % V) v /Y EROFEAHTS < 72 % H]a]
ME SN, MAC BBAE T, 50~69 K DHa &
EEEIC Y v BRI E T RTOY Ty b, BEEX
DESIKHEEIETL TV,

2. recombinant IL—2 (rIL—2) FnofEE (£ 4)

FEEERL D, MAC BYME Tl EFEHO/E Ak
~, PPD-S #l@ic & 27EMHAL T MO HHRSET LT
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&3 PPD-S BT & 2 KMIM Y v SERBETER S D ik
(88 /mm’)
50 ~ 69 % 70~ 89 %
®EA MA CE4HE &% A MA CEAE
IE il % 8 8 8 13
SHEE& 61.0£6.2 67.1£1.7 T7.4%4.5 78.3+3.6
PPD-S (-) PPD-S (+) PPD-S(-) PPD-S (+) | PPD-S (-) PPD-S (+) PPD-S (-) PPD-S (+)
) VTR 470+90 880220 310150 500210 * 500130 730240 290110 2901404
CD 3 (Leu 4 30070 540130 190£130 320160 * 310+120 440£160 18080 18090 4
&AL T fHka
CD3"HLA-DR*
(Lewd HLA-DR") 20+10 230160 2010 80450 *x* 30+10 160£130 10£6 30304
((IJL%}EV) 206 330£160 20+10 13070 %x 20+7 2301190 10£7 5040 #
CD25CD4"
(IL9-R*Leud") 10£5 210100 10£7 11070 = 10£6 150140 T+3 30£30 4
fEH AN & MAC BEHBYE (50~69 %) © PPD-S (+) & DR : * ; P<{0.01, #** :P<0.05
fEH AL MAC BYYE (T0~89 %) © PPD-S (+) & Offiic : # . P<0.01,

PPD-S () 3Kk #RE, PPD-S (+) & PPD 10 yg/ml £/MA T 7 HEIEHE L B &4

£4 PPD-S HIBIC & KM Y v v ERESERIGICEB T B recombinant IL—2 O%hE

(kPR /m®)
MA C &4
PPD-S(-) PPD-S(+)  PPD-S+rIL—2
Y v NERESEL 280+ 120 330+170 440+ 190
CD 3 (Leu 4 180100 200+ 120 260+110
TEHEAL T $i
CD3*HLA-DR*
(Lond*HLA—DRY 10+7 50 =50 8030
CD % N N N
GLpR® 10+2 50+ 60 50+ 30
CD25*CD4*
(IL2-R*Leu3" 10+8 60+60 130+ 60
FEBIEC : 8B TRIGERD  73.94.7 %

PPD-S (-) 3xHELE#ERE, PPD-S (+) & PPD-S 10ye/ml Z/02 T 7 HRs#E L 78,
PPD-S (+) + rIL-2 {& PPD-S 10ug/ml & & i rIL—2 200 U/ml 204 T 7 HEHE#%

LicBfaRd

WieZl &k, rIL-2 % PPD-S & &biZiRmL, v
VOSEROBEEIC T B A IR L 1,

Z DOFER, PPD—-S+rIL—2 B T3, PPD—S BijhiEt
WY v YERIREL, Pan T flifa, 7EHEALT @O
SEAEEIIL, U v SERD PPD-S icxtd 3 KGHA D
THICEBET 0BRSS,

3. HBRERZE (Monocyte depletion) D8 (%£5)

HIKAH PPD-S &L Y v Y HRIEEIC RIE T L
gL,

HIBRBRFEEE (DUTHER (=) BEEER) T, BER (+)
Bich~N, ) vovEREEE, CD3 D Pan T fifao
oS, WEHAL TR B b AEEICHNL Ts D,

BERA R 52 & T, PPD-S RIEIcxd 5 ) v 3Bk
DERIGHEBHEREICEIET 2 D8RS hi,

Y v oXEREEE BRR D Free IL—2 receptor &HiEK
(=) B0 2 RERREOICE RIS L TV,

4. HBRBRZ & recombinant IL—2 WO (&
6)

HikskE Lo bET, PPD-S & &b, rIL-2 %
MA, Vv " HROMEEBE Lo, HERK (+) BEEBER
(=) BT, zhZhxt &N PPD-S B,
PPD—S+rIL—2 B0 3 B{ A F 0 L %47 - 72,

Z DGR, BERBRZE L, PPD-S i< rIL-2 2L
rBIcBWT, U oYY, CD3 BtED Pan T #
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%£5 PPD-S fli#ic & 2RMIM Y ~/SEREFERIGIC 3 0 2 BIBRERZE (Monocyte depletion) D%
(o5t %/mm®)
MA CIJERGLE
Monocyte (+) Monocyte (—)
PPD-S (-) PPD-S (+) PPD-S (-) PPD-S (+)
Y v NEREREL 280+130 350+190 510£110 820310 *
CD 3 (Leu 4 170+100 210+£140 330110 470200 *
TEHEAL T fmia
CD3"HLA-DR" 1010 50:£40 20£7 160+ 130
(Leud "HLA-DR™)
((131132—21§+) 10£7 70170 20+10 190160 **
CD25"CD4*"
(IL2-R*Leu3") 10+2 60+170 8+4 130160
; — #
Free IL—2 receptor 260+130 950+ 380 280+120 1860+1030 #
in culture fluid
REBIRL - 13 B SPXIEH : 73. T+ 6.4 5%
Mo (+) PPD-S (+) & Mo (=) PPD-S (+) &Dfflic : * : P<0.01, * * : P<0.05,
Monocyte (+) [FHERD &H B #f, Monocyte (—) (FHERBRERZEZD T
#: WA IE U/ml
%6 PPD-S Hliic & BRI Y v/ SERMIER G IC 351 5 HIERER 2 + recombinant 1L—2 DiE#
(He3e /)
MA CREGE
Monocyte (+) Monocyte (-)
PPD-S () PPD-S (+) PPD-S+rlL-2 | PPD-S (-) PPD-S (+) PPD-S+rIL-2
U v SERESEL 280+120 330170 440+190 500110 770+330 4 870+ 320 *
CD 3 (Leu 4 1804100 200+120 260+110 310+130 430+220 # 550 %260 *x
TEHEAL T #ifE
CD3*HLA-DR” N .
(Lewd'HLA-DR") 107 5050 80£30 10+10 120+110 250180 *
CD 25 + + + +
(IL-R*) 10+8 6060 130+60 20+10 150£150 3701150 *x*
CD25*CD4" . . N
(IL9-R* Leu3") 10£2 . 50%60 50+30 85 100+140 1504120 *

SEBIEL : 8 HI PG 73,944 T K

Monocyte (+) (2HERD & 5 B, Monocyte (=) (dHERBRERZ KT
Mo (+) PPD-S+rIL-2 & Mo (-) PPD-S+rIL-2 EDflic + x : P<0.05, *x : P<0.01
Mo (+) PPD-S (+) & Mo (=) PPD-S (+) &ofilic : # : P<0.01

Ko ranE, EYE L Tl BB ER ML, ik
H~fx b PPD-S icXd % U v s BROBRIGHEAEIE L
TLROMRENI,

M. PHA Y v BREEMIL (R T)

PPD-S DA LEMIC PHA #Fi ) v S ERIBHRUEG
EITV, MAC EYHE & [EEHRORE AL OMT Lym-
phocyte Proliferation Ratio (L. P. Ratio) TH#
2T =10

MAC BZHEIC BV T, U v 8Bk E, CD3 [
Pan T #lfd O BERFICESR O H - 7223,

EHAL T O B, ETFLTED, &< HLA
~DR B#® Pan T fifs (CD3*HLA-DR™), IL-
2 receptor ML (CD25%) 3, EALDVEE
KR LTV,

Y v oNEREEE Fifthd Free IL—2 receptor bI[aEl4
B O ANITEEN, MAC BAEBCHEICERLTYL
1o

F 7/, IL—2 receptor FRMEMAAEE ) v vERELE biF
1D Free IL—2 receptor & ORICIIMBEAA SN
(F— 7 B8,
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R7 PHA RIBIC X 2 KM Y v - SBREATERE O L
(L. P. Ratio)
&= A MA CIEYHE
it B %% 18 21
S 74.9+8.8 75.3+6.7
) v NEREREL 1.1+0.4 1.1+0.5
CD 3 (Leu 4 1.1£0.6 1.1£0.3
TEEAL T $HpE
CD3*"HLA-DR®
CD 25
(IL2-R*) 18.6+11.1 12.4+3.9x%
CD25"CD4*
(L9~ R Leus® 14.9412.0  10.5+4.3
— #
Free IL=2 receptor 1530820  1010+440 %x
in culture fluid
A E MAC BYYE & Ol « % : P<0.05, ** P<(0.01
Lymphocyto proliferation ratio (L. P. Ratio)=PHA (+) 3 [
HERB O Y Vo ERE/PHA (-) SREEE Y » Bk
# : Bif7id U/ml
2 = MAC BAHEDOARMIN Y v ¥ERy 72 b, Y vy

4, bhbhPRFO[MREL, THELELT
W5 MAC BHE 13, AIDS ®EHEE%OLEHI
TIERRER T 2 X T RBIC -2 bDTIREL, 7D
1Z & A EDIHFERGIE P BT, 1BMSE RIS E0MRITY
LI, BBt O ETURISINL % B 5 2 Ml E T
Hb, —H, BEACBVT, MEHSRERIEICRIES
B OVTIREA ORENH D, SEE TR—BIT
BT E WIS ) v EREEED RIS T % & O
&0 psn, Lichi-> T, MAC EYRE I 813 5[
PRGIEFERAN 2 RA B I h 12> T, FREERICA
NBETEBARAIREEZEZONS 12D, EFREEAICBL
T, IO GEEREIC RIX TR 21T - 72,

MAC BEAYE DIk b £ WEMRIE, T0~80 %R TH 3
fed, T OEROREE AR v ~BROKT =/ 54
7%, 0REILTHILEEFE LB LL (K1),
Z DFER, ) voNERER, THIREY 7o M i3INEE & b
WD LT0E, Bric 70 %R, 80T ESICH
NEBICET LTV, NK 8 Sl < 38
LTwicds, o NK #iEo EEsS ot &
niF, iEHEoFFVuEENE Y Ty FO¥INIcL B b D
THole

COREANCET DY v ¥Ry T2y b OFERM S,
EEE (B 10l L) TREEZICH~NEShnE
BRON, SEEICRK > TV 3 MAC KRYYEDREY
KSR 21T S BRic i, SHEEEERORE A L o ks
MEEEZ N,

B, THEREY 72 v bAS, [EEMORE AN~
BIETFLTWY, NKMifdicks\wTid, ok

THIFZY 7 & v b DK &3, [EEROBEE AT
NEBICEMER L, kL, BEESICEIT BRAT
i3, RESEE O BE & ER i NK EHE0§EN & Wb
N 545 (Leu7t117, Leu7'2") o#NAEEETH -
o TOEIIT, ML BEELELIIVWTHED
circulating T V Y NEROFEZEFTHRE SN Z L0
S FERIE, MAC BRYYIE D 4 51113 il SoBe B RE O K
TERETEEDEEZ B,

NK fifdic > WTid, RES#HEICB VT, NK il
B BREROEEICHBSRON 2 L 0WET bbh
¥, NK fifaOlRIIEFEE LZ@BVD, EEO EF
BRONZLOHE® 655, —F, NKHlEIcL3
— A 1< X 4 B REEHIC > L TOEEY bH D,
MAC BRAUEIC B 1 5 NK Mifzo o @RIz W T,
S OB IMFABBEEEZ SN B, B, K562 EEH
fa% 5 =4 MlfdE LTHW, Carboxy Fluorescein
—diacetate (C-FDA) &% 12 & NK i&#ZHI5E L
RETthTd 308, B TIE, MAC RYERE & /Y
HLoMIcERERERIR ATV,

in vitro WKBIF B Vo RRMIERIEE RS ke L
Td *"H-thymidine OBV AZERIZ ) v/ ~EREFEAL
it (Lymphoblast transformation) SHfEE THK
LIEL b TV A, bhibhid, B &LEkIC,
PUR® Mitogen HlERIEES 5 ) v BRD 7 =/ 54
7 DEALE R,
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50~69 5% & T0~89 D "o DFME T, [REIE#D R
WAL HB LR (R3), @EAcBWTsPPD-
SHIBI S B U v SERDEFERUG 3N & & HITE T
LT %4, MAC BRYMERICE VT, MAHRELS b
fews AT, ) v o BRI THIRR O E5E, 75T #E
o MENE SICABIENLTW . LEr-T,
MAC J&HIETRINEIC &L 2 EEBERVT UL,
PPD-S e 2RUSHESEFLTWE VWA B TH S
9. F71o, MAC BRYUEDHRILFETH 5 PPD-B #
B & BEEREE RIS LTI THE L2, PPD
—S &0 b & SIUBHEAMETF LTV,

TR D B45E 1k, PPD filik D54 helper T #ifdA
FEAE L7 IL—2 5% O F Bl L 72 IL—2 receptor
KA T A T LItk b, autocrine ICHIEL TWL &
EZo5hTW3, bhbhOERTIE, MAC QY
v o8k 13 PPD-S #ll#0c 5t L T helper T #HE@ D H45E
MEGL, TEHALT U v ~ERib D IL—2 receptor BatEA
OB GET LT W, $hy vy ) VERIGHD
YA OTEB IR R EIE R B W TR S0,
PPD icxtd 3 U v SERBSGERIG DK T3, 112 BEAE
e (EFIicH®k LTHY, recombinant IL—2 D5
KL DEEAR SN S EOWE™ bH 5,

22T, bhbhd MAC ERIED Y v ¥EREEERD
BRi, #AEMIC recombinant 1L—2 %25 U TS
DEET B E S hFNK (F4d), TR, PPD—-S
+rIL—2 iRINEET, 1 v/ EROBEE M L 728, PPD
- S BB HREEERALNT, RKIBEIEROT R
EfE L o,

CofER XD, MAC BIEIC B %2 PPD-S ioxf
TARIGHEDE T I IL-2 EAEDADRETIRE L,
OERDEE bEZ ST,

Pk, vuvs ) YRIGHIEIILTE D, R
D BLERH PPD—S i3t L T low responder T® %
TEENMEHERE Ic B VTR, (TEME (BER © suppres-
sor monocyte &K EFWMORS I ELILL-TZD
RIGHEAEET 5 & WS HEP BEHbn, MAC
WYETH, ZD& 578 suppressor monocyte DFF
HEARTHEDD RbFhaMoRonb, Lich-
T, bhibhbZhicoWTKRHNEIT-70 (&5)o %
DR, WA OB X PPD-S filf & MA 1. Bick
WTHBZEICY voo%K, Pan T flaoighl, EHELTH
R I, v v ERE#E EEPO Free IL-2R 2350
LTV, TORIGHDEREIZED PPD-S L& biT
rlL-2 2B ML THEBELLBALVBIFTH -~ 7. £
BIRLTOROLA, @EACBOWTEBEOLEZTT -
1354, BERMEDEEIE PPD-S icxtd s Y v ¥EK
ORI (LA 5 A B VE D D D, BTG
ETF45&5BEMGRS NI, KIT, HIEKREL

oM OmeTE B 1S

rlL—2 2 A S ERE L, Z0E, U v/ EROK
TSR S BEE I L, ESEROREALRREEE T
wcEE L 72,

BER OB ERmPURICE LT, HLA-DR ORI
BPER M & Wb, HLA-DR BHEOBEIKE
suppressor monocyte & LTI & O#ED 25 5,
bhbhoF — 2 Tb MAC EYUEBE B—BIcEE
L7 BURGER T IC BAER O (5 2 LR s K & <, BiBkepic
HLA-DR Rt OBERD L3 2 BB KREH -7 (R
FRET — ) REATRBO—IEEHESIHEK (w78
77 —=¥) IZiE, up & down @ regulation DI
7%, down regulation IZBWVTIE, HEROEET
ZEFEE ) A VHTEA OGEERIRIC B W ISR @
CExhTwa®, 1 Ttd Prpstaglandin E2 (PGE2)
BRI R EIME & LT LK AHISNTHB Y, helper
T B = IL—2 EA IL—2 receptor DFEBIZAN
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Special Comment : MYCOBACTERIUM AVIUM COMPLEX (MAC)
—INDUCED IMMUNOSUPPRESSION

Izuo TSUYUGUCHI *
(Received for publication July 8, 1991)

MAC infection is often associated with immunodeficiency of the host. Our present
study has demonstrated that MAC organisms and MAC—derived lipid/cord factor induce in
vitro suppression of ConA and PPD tuberculin—induced proliferative responses of lympho-
cytes not only in patients with MAC infection but also in healthy individuals. As to the
mechanism of immunosuppression by MAC organisms, we postulate that MAC organisms
alter the membrane characteristics of monocyte and prevent the effective physical
interaction required for activation of T cells.

Taken together, our results suggest that triggering mechanism of MAC infection might
be brought about by the host’s immunodeficiency, but once overt disease is established, the

83

infected mycobacteria by themselves act immunosuppressively.

Key words : MAC, Immunosuppression
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35 5% 1,104 1,219 1,002 1,128 1,138 1,421 1,245 1,165
(100.0) | (105.4) (89.4) (90.4) (93.9) (99.3) | (106.9) | (105.3)

Z DAty 1,110 1,127 992 1,003 1,042 1,102 1,187 1,169
(100. 0) (88.8) (63.6) (78.6) 91.3) | (124.3) | (105.8) | (122.3)

PIREGAER 412 4173 262 324 376 512 436 504
(100.0) | (108.6) (85.7) (94.6) (95.6) | (116.5) | (107.4) | (103.4)

hEBR 40.7 42.8 34.9 38.5 38.9 47.4 43.7 42.1

(EBoEI2MH (9A) 5% 100 & LFantshcsd 3)



