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Abstract : Endotoxic lipopolysaccharides (LPS) of gram-negative bacteria modu-
late immune responses in animals by inducing various cytokines. Natural killer (NK)
cells and TNK cells which carry surface markers of both T and NK cells are also
activated by LPS and show enhanced cytotoxic activity against tumor cells. To study
novel aspects of the immunomodulating activities of LPS, C57BL/6 mice were given LPS
from Escherichia coli intraperitoneally, and systemic cytokine production and responses
of NK, T, and TNK cells in the liver were examined. It was demonstrated that the
activation of NK and TNK cells depended on interleukin-12 (IL-12) induced by LPS.
The IL-12 receptor is highly expressed on TNK cells as compared with NK and T cells;
therefore TNK cells may respond to IL-12 to a higher degree than NK and T cells.
Furthermore, C57BL/6 mice given IL-12 intraperitoneally showed activated NK and
TNK cells in the liver and a high serum level of interferon-y (IFN-y¢). The results
suggested that IFN-y was produced mainly by TNK cells activated by IL-12, and that
the TNK cells produced IFN-y in an autocrine manner. LPS from periodontal disease-
associated oral black-pigmented bacteria also induced serum IFN-y production in mice.
These findings suggest that activation of the cytokine network by the production of IL-
12 also occurs in periodontal tissues.
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FITC: Fluorescein isothiocyanate MAF : Macrophage activating factor
GM-CSF : Granurocyte-macrophage colony stimu- NO: Nitric oxide
lating factor PE : Phycoerythrin
IFN-y : Interferon-gamma RT-PCR : Reverse transcrlptase polymerase chain
IL-1: Interleukin-1 reaction
IL-12: Interleukin-12 SCID : Severe combined immunodeficiency
LPS: Lipopolysaccharide TNF-a : Tumor necrosis factor-alfa
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B R O FEE W2 X, Porphyromonas  gingivalis,
Prevotella intermedia %0 7 5 LM HES MR R G
(b EENTWAEYY, IhofiEOERRBIZ, N
FERMEY RLHE (LPS) BEELTWS, LPSFix L
AEHSWLMIKEICERL T, BOTEELEEY
RIET 20, HEHES TOYAENEERBEOELV LY VX
WFEFEZONTERBHRIPERHAINTE 2, L
2 L EPE, LPS O RSB 3 2 B8
BEERBOMENILTH > 729, Dk, LPS 138 &
MRE R R L CRRR RIEMRTFOEEREL, Tho
FEHEINTRHTFS, NEREEE2ZD 72 LPS 0%# ik
ERZ2 07063 DFEZD, — B EZ -7, ZD
LI REROH L7, WARBEEME LPS %A ~ &
A UHEHEHBESRE AN D X Sk oT, i, E
BERREEY A YA THY, WEHEC X 58k
WEEITEFELCHIONSE A >y —a4F> (IL)-
1 REEEWNT (TNF-a) I22oW T, HARSRE
EXHRELT, BHRBHERTOY A bh 4L
LIRREE OBb Y, E 5 ICBEAMBETTOYA M
4 CELEMOBREELSFMICHRET S Tw %59,
Takada 5'9 1%, ERBREEMEOEERKT, ARk
HEARBHENC 72 B REFA b AL U FAY NI —T B
LT, BEOYA b VEEEFELC, BAM
BWERF S I L T30 TRV & OFEEREHR
WEOSWTHEREZERL T2, ZOMRE, BT
MR & 5 IL-1, IL-6, IL-8 D LKIEMET 1 b H A
> O BE K 3 P. gingivalis ° P. intermedia @ LPS iZ
LoTHFEEINSL L, ¥4 vy —7zur (IFN)
#, F12 IFN-y M HESFHRE D LPS IGEZFE L ¢
W3 ZERESMIZL TR SR EEORE
MR IZE LY~ D IFN-y mRNA OFEBRNED 5
nizk OH|EIEH 5 659, EEGEEL TO IFN-y O
G TLHEA TR,

LPS 3~ AD IFN-y EEEZ{ET I L L <HS
NTWwbaH, ZOEFIZOVTRESBHIATHLE
W, BRAWIFN-y OFEELEMBIZ T B LU
FaonF7— (NK)filgeshTsY, IL-12 2%

i

DEAZRETEEZONTWVS, WL, P gin-

givalis R Escherichia coli DHEEK S 2853 57 5
LAEMHEBRPRERE TN T, <7 A o SBROEHT
BfToTw3, ZOEE, NK it THIEOW A D
EHE~—F—%b ol TNK#ig (NK1.1* CD3") &

FEEN 2 ML E b S OHIfgEEEEE b
kI b Ik, BHbsHEERZ, hE
TWIHED v NK1.1ME CD3Y D~ — A — 2 FIH L
T3 Ik, &5, 2OV SKHEFETCBUSE
ERMERS D LPS TH 5 L OHREHREL T o,
2T, ARETIE, F 3R AREEREBERAES
RO LPSOY A4 b A4 YELEEH, FiC
IFN-y EA&FEERA 2 HMET L 72o X T, IL-12 &
TNK #fifaic ¥R %# BT, LPSiZ X 3 IFN-y E4
OHFEZBMZLE S & LTz,

wHtE &
1 XEREM

6-8 BB DM C57TBL/6 ~ 7 A 2GRS L b B
AL, HALKFEFE BB EERME - T, specific
pathogen free (SPF) BT THE L THHAL 72,

2 LPS, #ifF, VM bha1r

RETDOEBTIT E. coli 026:B6 X h#T7 £/ —
)7k LU 7z Difco #t (Detoroit, Mich.) %4 LPS %
L 72 —ERDEERTIX P. gingivalis 381 72 &5 TN
P. intermedia ATCC 25611 L D &7 = / — )L« KA H
L7z LPS® 2t L7, VarEF b7 A A
F—naA F>-12 (mIL-12) X, Genetics Institute
(Cambridge, Mass.) W% D/ \WEFEL L 0S5
%72, Hiv v A TNF-a fitk, fiv v X IL-1a $L
R LU~ v X IL-18 ik ik Genzime # (Cam-
bridge, Mass.) K DEEA LTz, i A IL-12 €./ 7
O —F AHHEIIRRIEE D H 5 C17.8 L HFIEE %2 K
¢ (C15.1 % Wister Institute (Philadelphia, Pa.) @
G. Trinchieri 4 & D EE %% TEBRICH L 72, $1
NK1.1 #ifkix PK136 hybridoma (ATCC HB-191) %
BAUBRL TEBRIt L, 17 ¥ 7 o GMI il
WIFIEREEE (Tokyo) X DEEA L T2,

3 MM HMDEE

A bAADOEEIWCIZELISA kit (Genzime
Cambridge, Mass.) & fVv>72, C57BL/6 ~ 7 A2 LPS
(25 ug) ZEFENES U, BRHICINE ZBRELL T, 1M
BCEENIZVA 24 2 ELISABRE>TER
Ulzo 28, VA4 bA A vk, FPHERTE—2%
RUIKEETHELR, §4bb, [L-1a i LPS 5
2 B5E#%, TNF-a 13 1 B, IFN-y 13 24 BRI
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HIE L. £72, IFN-y EEMHBE 2B 272, I
NK1.1 5k G ug), H25VEH7 ¥ 7 v GM1 Fifk (20
ug) #H o U C57BL/6 v 7 AN IS L, 2
HBECIL- 12285, 20 24BEBcOE+RD
IFN-y 2T 2 EBR bITo 72,

4 FHRTERSY

I—T VBT T~ v 2 DR EENFIR % IR L Tt
MFES ¥ 724, MEEE 2R L7z, BHFE 9 2 T
Yitg, 200" —YDAF Y VARAY Y2 TTDDEL
10% FCS % &t RPMI 1640 2 (H RSN 2S
tt, ®H) 7T 1,800 rpm, 10 53, 4°C DFRHT 2 Ek
Bz, ROTREREH T 30% 2% L 72 Percoll %
(Pharmacia, Uppsala, Sweden) (=% FiZiE X ¥
2,300 rpm, 15 43, BIRTHELLT, FEB LS8 -
b DIz, Lysing buffer (0.75% b7 v E =7 A,
0.21% NV A¥, pH7.65) #fnz, FRMBKREEREL T
iz,

5 REHENARE

HiEEPEORE R~ A CD3 B8 L Ui~
A NKI1.1 (Pharmingen Co., San Diego, Calif.) €/
Zua—F ik E RO ZERBZIVITo M, £/
7 u—7 ) P 4K 1¥ Fluorescein isothiocyanate
(FITC) % 7-1% Phycoerythrin (PE) & L7300 %
Fvtz, B3 FACScan (Becton Dickin-
son & Co. Ltd, Mountain View, Calif.) # F3v> T4
L7z,

6 HERREEER

NK BZHEo <7 2 ) v oSBRRHEGG YAC-1 iy
2x10% f@% Na,*'CrO, #& (1 mCi/ml) 0.2 ml iz &l &
¥, 37°C T 1 BFRRB A ABEEBIZTA v F 2 — |
L7z, 2D, 10% FCS fin RPMI 1640 £t C 2 [al8E
¥LUTEMNERE Lz, —7, LPS®HA vAh A T
R L 7z~ 7 AR O EZER Ofifd % 3 BFs AR L
T4 707 v—1rD0FZwelliZ01lml ¥ o45HEL
720 B welliZ 7~V UMK % 0.1 ml 372010
Z, 4RO 'Cr FHHE I TEEEE T RIE L 72,

7 IL-12 RB&NEH

IL-12 2B E OB H 21X, reverse transcriptase
polymerase chain reaction (RT-PCR) &R wiz,
754 ~—ODNA RVvE 7y —DEERER &S

fDEET & HEELMEVLE S B RE L THER L 72,
774 <= —DEFE, £ A 5 GAAGAT ATCCCA
GTACCTGTACAACTG3, 7+ A5 GCT
CTCGAGGCG TTACCCCCA AAG3Y THY, 18
Bainsd~NE PCREWIL, IS EETTH 2, -, 1
e L Tgactin®RT-PCRb Hb ¥ TiTo7
RNA B35BT~ R Y YRR F A Y7 VBT T
=Y VIR AR, bk v ACERE L T 44,000
rpm, 16 F#fd, 25°C 12 T L b —2% v RNA 2
L7 Z®RNA D 5oligo (dT) 15774 <v—
(Promega, Madison, Mich.), Rous associated virus 2
HERERERIC X D cDNA 26 L, ChE8$RlET 5
PCR %{T-7:, PCR O &%, 94°C 30 #12 T DNA
ZHL, 7=—1U 7 68C 14, HET2C 143T25
A I7vE LT,

b £
1 LPSICL&YEEFEXNIYA FHA o DigH

F1WRTLIWCLPS (25 ug) OF%GIZED IL-
la, TNF-a, %5 IFN-y DWW b DEAENTE
Do, 5, HARBORERELFZ >N T
3 P. gingivalis ° P. intermedia O LPS (25 ug) T
IFN-y DWW THKRET LTz & 2 5, FHLREENTED S
iz, —HEME~ Y X (none control) DIMEHIZ

x1 LPSEECIDEESNDIHA AL

LPS Production of cytokines (pg/ml)
extracted from IL-18 TNF-a IFN-y
Exptl

None control <1 <1 <1

E. coli 61.0£6.30 1,667£266 6,370+382
Expt 2

None control NT NT <1

P. ginvivalis NT NT 11,000+ 369

P. intermedia NT NT 6,780+ 382

#B 1 T1, C5TBL/6 % A2 E. coli LPS (2.5 ug)
EREERES L, MEZERL MECEEn5 94
Mo A >EELISAKIZ L D EE LT, IL-11X LPS
5 2 Bk, TNF-y 13 24 BRI L 7210 2
WAL CHE L, KB 2 T, P. gingivalis £ P.
intermedia ® LPS (25 ug) % C57BL/6 = v R B&
BN S U, 24 BRI IME 2 5EL, MG sEnd
IFN- y # ELISA ki X D BE L 7z, NT, HIE® 3,
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FInosyA b iz BRI r o7,

2 e R IL-12 HiEF08IC & 2 MREERED
-

LPSic L 2 MilaEEwmMEoOFE LY A P AL vk
DEEZ ML HWT, BLDOHFITTAFA bAHA >
M@ EES L, MEEEECN T 2 E R L 72,
FHERIMER TOZNEFNDOT A v A4 v EE2DHT
2D +anERRS L, ERMIEIC X, NK MRSz
MR TH 2 YAC-1, NKHEEREAKE TH 2
P815 2R L7z, B2 mRENB XS, Fivv R
IFN-y Hi4LEE, Hi~ = R [L-12 FidLE i & {f
BEEFEEOEL WA BALNT, LiL, Hievv A
IL-1a/8 HifkALE, i~ 2 TNF-a Hii60LHE, i~
v 2 IL-1a/B ¥tk L i~ 7 A TNF-a ¥itkGt AL
EHELICHETIRIE L A CHREEEEORAITFED S
nxhotz, 29~ R IL-12 HELEEICB W T
X, YAC-1 B LU P815 DWW IFhOEHNMIIC B VT
b, ZIFEECHRGEEESIFITCE DL, BT
<7 A IFN-y FEMBEE I B LW TiE, YAC-1 2R
MR Lo e i Eaifl 2 " e e EE o7, &
DI Ens, LPSickhEFEEx NS NK 8L U TNK
MEaoEEEHs»ICIL-12 10X DEEIALTY
55DTHY, IL- 1210k >TEEMDEEINS LEZ
53 IFN-y B HGEEE IR EE L RIZL T

2

W5 ENRBRE NI,

3 IL-12 2RFEORHIZE D IL-12I18T 258K
AR N EE

IL-12 2RI d % &% 2 o5 NK iz & o,
TNK fifgic o T IL-12 Z2FEO—FTH 5 R—%
HEORMEERET L2, NK Mg, TNK filax 2zt Fh
99% Ao cEIL L, mRNA Z#H L T, PCR
BiTol. M1ImRah 3 &9, NKfikah s v,
TNK i Wiz b IL-12 Z/ER—F O FKH
DD STz, i, TNK MIFZIC X, &L W
» oz,

4 IL- 12124 WEEE&E 3 IFN-y EXMRED
B

Kz, EOMEEES IFN-y ELEEEL TwaHh
PRET LT, 2O ¥ 7 u GM1 ik, H % »
3P NKLL Hifk s~ v 22 ¥ g5 L, NK #iig
DH, HBHWIE NK#fE & TNK Mo 2BkET
VI EBRETo, TOEERRTIE, Fho0H
fansdn L d 5 B ekREINIRETH S
EERWRELL(M2), N~y R IL-12 %51,
mES D IFN-y BE2HE L 25, K3 KRREh
5X91, NKfilgoAazBRELLEE, BEEEND
IFN-y &%, bI¥»i@EP Lizice £, NK g

Pie v 294 b A A YOG EERICN S 2 HE

(%) cytotoxicity to

Treatment P815 cell, E: T ratio YAC-1 cells, E: T ratio
50:1 25:1 12.5:1 50:1 25:1 12.5:1

None 4.1£2.0 1.9£0.2 1.5+£0.2 6.2+0.8 3.9+0.5 4.1%+0.9
LPS 23.8%+0.8 18.5£1.5 12.4+1.2 38.9£2.2 35.6%+1.2 30.4%+2.1
LPS+anti-IL-1a, B8 18.3£2.3 15.7+£0.9 10.2+1.8 31.1+2.8 29.7+0.5 29.2+2.1
LPS+anti-TNF-a 21.0%+0.8 18.4+1.2 9.8+0.7 37.7%£5.2 33.2+2.4 30.2+1.8
LPS+anti-IL-1a, £ 20.8%+1.2 14.9+2.2 9.5+0.9 34.7t1.4 30.3%1.2 27.8+4.4
+anti-TNF-«

LPS+anti-1L-12 4.2+1.2 2.8+1.1 1.8+0.7 14.2+2.3 12.1+2.1 10.7+1.0

(C17.8)

LPS+anti-IFN-y 6.9+0.8 5.710.4 3.8x1.1 22.2+0.8 19.7+1.4 18.4%2.1
LPS+anti-IL-12 23.1x1.5 19.9+1.8 16.5+2.3 40.8£0.5 34.2+1.6 30.5+1.7

(C15.1)

¥R LPS LR O /7 a—F L Hith e BEERRS L, 24 RERTROSERE 78 L, 4 FE O *'Cr &
Bk THERIG a2 JIE L 72, AFHOMIREC 13, NK #ifaEZ D YAC-1 & NK #fg#HiHE D P815 & Awv

720
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IL-12 receptor [ chain

-~ 981 bp

—-§— 540 bp

- -

X1 IL-12 ZFEORH

g oBsk % T, NK, 88X U TNK fifgizs
L, FAFhOMBE L D4 RNA ZHEL,
RT-PCR#%ZIWC X 0 IL-12 2R ELRTFOHRR
PR 7088 & LT g-actin ® RT-PCR %
Hb¥TITo7. &8, PCR DEMAFIE, 94°C 30
iz T DNAZHL, 7==Y 7 68C 143,
BET72C 19T YA 7VvE LTz,

r TNK#ifgoWi# #BELHE T IFN-v i3,
WHETE o7,

% =

LPS #8 IFN-y EAFEERETRT I L3O N T
Wwiedd, SRHIE NKHIIC 28D THB EEZON
T & 719, SEOERT, LPS »a@EH LR
LCIL-12 #EEFEL, 20 IL-121ck>TFEL
T TNK #ifar» > %80 IFN-y SEEEN L Z £ %
BESDICT B EMNTE T,

TNK#E IR IEE2ED T AMEERTSH

b, NK #if1 & $tiz, B OERBIH], B0
s, Hybrid resistance & FRiX N 2 ERESAEIEME D
777 —fifE LTSN T WA, X5k,
Yoshimoto & i3!® TNK#lfao—F e ZE 2o b
NK1.1"CD4*+ #fg»s T #ifgv + 7% — (TCR) »» 5D
FBTIL-4 2FEET B o, ~ =T HED
Th2 # A4 7Z~DMERHE, WHEREZRNOBITIZBW
< TNK #ifgiz, EE2EEZRLLTWSE EDOMEA
ZRLTW5A, LaL, AFFEO TNK fifgs IL-12
WG L IFN-y 2FE4A T 5 £ 0w FEE, ~3=T
#RZD Thl & 4 F~D b %A L, MR R~
DBIT~OBEEEREL, 503 BHDINE Z T
TZENEZONE, —MRICHRERIGICB O THEYT
ZIEFAART EEZSNTW S IL-4 & IFN-y 3[H
— O SELEINE E VI BRI TFENDOHIR L
E25%, LHLBALTEZ S, TNKMlCE, £
NFNEEMBEFELET 20ELDH D, HDH VI,
TNK #ifaix Tl e NK filgli A oz ab ¥
Bo#ilaTh v TCR » o ORI & IL-121C & 2
WISU TR SN2 R T E WO AREELFE LS
%,

TNK o EEMA LR 25RA & LT, Bro'®
12 TNK 40 f9 w2 13 NK1.1*CD4* #fi fg & NK1.1*
CD4m i D 2 DO HEMBFEET S5 Z L b L »
ZwLTw3, T4 bbb Yoshimoto 5 DF 5 NKI1.1*
CD4* #if1x, IL-4 EEAMRATH 208, ZThIS DM
oL ¢ H 2 NK1.1+CD44™ D {ifaE R 3 [FN-y
EZE Lo TWAEDTIREWIES S 0, EE, in
vivo TCDA* g B E L -~ 7 A @ TNK fika»
5IFN-y BEAERLTWR ELIFERFONLTY
%20)0

B IL-12 OBEHREERDO L L A58, BHOBIIRY
D05 B, IL-12 1%, Ly 1 b A A > TCR &id#
o I EREERK T LY, IL-12 ZBHE»SD Y
7+ UH STAT3 & STAT4 (Signal transeducers
and activators of transcription) %/t L T Z{mb
D, B2 OEYRIGEE XK I T EwH22, 5 IL-
12ve 7y —oftic kv, TNK#ifgs IL-12 v
T —EEUV_NVEZHEBRL Twb Z AN ERS
Tro —REHNICH A N AA VRBEOFEE LRI L
ORICHHENZED 55, LIzd3 - T, TNK #ifaidfb
DY OB LKL T, IL-12 2L TR bEW
Rt R T AREMD S %, 2 D T & 1X TNK Hifg23,
TCR » 5 ORI & B3R > IGEE2RL 5 % AlHEME
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Control Abs treatment aAsGM1 treatment (-3d) aNK1.1 treatment (-3d)
)
IL-12(-)
- S
E =3 ‘DZ IO:
< |z
IL-12(+)

2 H7 v 7 v GML 8L UH NKL] k#5412 & 2 NK 8L 0 TNK 2ok
P77 u GM1 & % \idht NKLL Jik#5% 3 HE O CD3 (FITC) & NK1.1 (PE) 0 _—ERE0
NG —2ER LIz, $17 7 v GML Fidk (20 ug) BRENIRESICL D, ©50 NK #iFD 425878
WERES N, PLNKLIFUE (5 ug) BEENKRSICLY, NK, TNK fila0fAngEsns, FEO
3DDINANFENENOTURLIER IL-12 285 L 72585085 — >, (1) 1ZiEMH L TNK §ifa %
T,

7000 7

6000 7

1

5000

{

4000

3000 T

1

2000

IFN-y production {pg/ml)

L

1000

anti- anti-NK1.1
control IL-12 asialoGM1 4| _{2

+IL-12

Treatment

3 IL-12 #I%iz X % IFN-y EEMEEORE
7y 7a GMLtAic X D NK#IFERE Lz~ 2 &, HINKL] Hifkiz X H NK % 5 00 TNK

HREOW A EBRE LT~y 2T IL-12 (0.5 pg) % 2N ZFHIEHENIRE L, 24 B0 Mg o [FN-
y &% ELISA ¥z X D BI5E L 7z,
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BHDIEERTRBEL TWD,

— 39 IL-12 12 & 5 B EDOKERS 1 IFN-y
DEPERICEZ2bDEFEZONTVLEH* 2, Ll
SEDER» S, 1L-1212 & 2 EENEYIKIC b FE
TBHZryHSER ST, 1 D3MEEEEEDH
wmThHD, D123 TNKMfgoEEitTthdhs, T
bbbk 2 T, NKHEEZEORME YAC-11Z
LT, Hie v R IL-12 Jifko®s i EEdE
DOREMEN AN THEDIXL, Hiw 7 X IFN-y
PEOBE TR L s o khrolzl &
r, IL-12 #5412 & 3 CD3*NK1.1"# o#ifasEH o
s, Piv v AIFN-y fikic Lo THES RV T
Y UNEES, ®FER) B EROHBEXRFLTWS,
7283, IL-12 1 & 2 EEREE DS 5 i3 2, Hilg
EEERICIBW TR, FEINLIFN-y R HEL
EELERIZLTEY, HmE sl TNK#iREZES
DEET L IFN-y &> TA— b7 74 YICTEE
BRI N TV A ALY D 5,

LPS iz & 3 IL-12 EEAw B L Tid, LPS 2 B #ikE
CHERALTIL-12 BB E 3N LOMENH L, &
HLPSBEICX 2HIEGEEEECBVTH Y A
IL-12 HifELE I & > TRESMFINRD sl (F2)
Zeds, LPSick b IL-12 NELEFES L
TWw3 I EPERI NI LPLLPSOLV 7Y —T
H2CDI4IE, ~Z7u7y7—YREIABHLTWVEZ
r, LPS#5.1z & Y iFligi Kupffer #ifg 5 5 IL-12 O
AvkyYr—RNABKRHTE S 2L, THEE
BHIBES L bW /RIML T w5 SCID vV A THIEFE
w2 LEBEDIL-12EESEDOND I L2 Fp
5 Z o IL-12 OE4MEIZ, BRI OME, £
2ou7y—YThHdEEIOLNS,

BRI, SRPIBEDRA LR T WHERTH D, B
REFHOVBHICECEREELHFZONLTWE YT
75—, NK#i, yoT S EETHL
BEHISNTWB3, KR/XDEETH % TNK OFLE
12, EEEBTRRIPERIL TRV, Zhod
MRaHs, OEENRRRYEICBWT, ZOFRECHECE

Bl TnbeEzON5, bRAL, P gn

givalis % P. intermedia % O B & & R E £ M
(BPB) @ LPSix, E. coli ZOBNMERIO LPS &
i, sk s e EEEERRILTBY, —K&
I, BASIER LPS Ik U CAEE EHRv L

EbTWBE, KHFETD, P. gingivalis X P. inter-

media ® LPS X, E. coli LPS L [FAfRE D IFN-y &

EERAERET IO, 10BOBER2ELL (F1),
¥ Hbhi BPBLPS &% T, LPS i & D REEHY A
FhA DR ST IL-12 & IFN-y BEEAFHEIN
ZEwd ki, LPSOEEREYEE s EET 5 1
TEETHhLEELIOND, v 707 7=V 1003
COHRFEEEL, YA M4 VFy T —7 DR
L CAERIGD & RBIRENDOREFBEHE S Tk
Mg chHy, LPSick Y w27 v 7 7y —IEHEIH
F(MAF) S5E 3 3 Z EHIoTw 53, BT,
MAF OFEIZ IFN-y TH B L HEZ ohTwb,5H
OFER, S w71 77— YOEMNE I TNK il
CBELTWwA I ENRBAINT, Bk~
7y —VREEEEL NOZELEL, Ihoid, B
BEOFEERL 7278 —TFeitb, LHL—AT
LPSickvzExh/-MAF R~ 7 u77—Y DA
7o FHEMELC ER LS 2R L TEBE 2R
LD, Bt~ rary —YOEET HEEKRR
OEENHEBR I EEHEBOWKES2 LE|ERIT, 20
X3 EEEERICBWT MAF 3% OREDOHE LI
BEoOWMAE CEFERRATFLE LUUERAT 2 LHE LN
%31,32)o
SEOER» S, IL-1213 TNK#fgc/ERAL T
IFN-y B4 %2FEHL, [FN-yZ~v7u77—Y @
X LPS L#£FELTIL-12EEERET 2D, F—Fv
FEERL, —Bvr7uvy —YEELEINS LR
R CIL-12 & IFN-y 8% BICEE SN S TRENEL H
2, EBLPS L IL-120#% 51 K> TIFN-y 2 X
Fhpr—F—tLlzyvavnyerRIitEBbh i
wpEEsESS>h, BERL I>TRBEENTH-
7239, ZDEIRHEDIA M A VIiFEL ORI
BT, EEEES NO OEEFEE, mEE&EMED
FR, AmEROBEERESIC L BBREESER L &
DRIEDHEBEIEAT L EEHFZON D,

bbb, ARG BT Y, TNK OFEIELE
g, LPS iz k2 TNK #ifgs & D% o IFN-
y BEESYA YAV 2y b7 —7 BHELLREDH
Hicwm Bk 2 ARENELD B,

E| 3

FEERZ D HIY, KHRORTCEL, FTRE5 K
R, CHEERTHO R ESBRBERYE AR, & 6 CEHED
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