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T AN AR B CRIEEIT A CORTBEEIC BV T T E v LAk 508 % R L 3 5 Bl B e e
AONTVEH, TORBICHGTIEADT AL P A L OBREIOVTERERFICHLE LS TWR Y. F2C4H,
2271731 ¥ A (concanavalin A, Con A) %7 Z G T 2 EBRFEEEFVICBTBEHY A N A4y, 2hTHH
RIEWT A M AL e E8NB A 29— 1 F > (interleukin, [L)-10 D SAZDWTIE L7, 6:HED, K% 20g ? BALB/c i
TR LCon A0S 4 g #BHIRE D ENEL, IFREE P EMEM L. B58, BLUCon Af51, 3, 6, 12, 24
BRI T VRERWICT 9= 07 3/ b5 ¥ A7 25—+ (alanine aminotransferase, ALT) {HEMET 5 & & b2, [Tl
THRIL T, MEEEORE %1T>72. £/ ELISAE % AV TIEEESER F (tumornecrosis factor,TNF)-a, 14, 10D
E T REREIICAT o 72, MEALTEIE Con AR S-SR L 0 24 MB T CHBICEA L, MBS0 5 BREIESED bR,
BEOFMENRB SN, TNFo, L4155 HEHL 0 LR L2 L1035 5% 5B & O 120 BRI M- R58. L
7z, ELFEFMIBCTCon AR S EE 02,4 gk L, w7 AIL10IH L THMIEIE%E F T 5 IL-105041 4 g % Con Af%
5-6ReMIATICIEREPMITIEA L, Con AR5 12BF M ICMBALT M OME, B X UHFOMBENME 17 - 7. ALT{EIZHTIL
10HL RS S RETIX130.7 £ 33.5 TU/L L HLAIESE 58D 56.5 £ 35 IU/LICH L THEIZEETS - 72 (p<0.05). ¥ 7212
L HIL 0GRS HEICB LTI BIREES A Sz, DO EH, S Con Az HW MR RE L AT 5 < AEBRIGITRE
ETTFNVIIBCT, ILI0AFFEEIHIIER T2 2 LAVRg S h e,

Key words concanavalin A, interleukin-10, interleukin-4

T AN AR B CREEIT RO IFREE O SERIT E R A MDA DV THRET S EREF R ST i,
RTIZHLPIZEN T RWH OO, TV »/585k%E i L4 % ZTAIIFET, Con AFHEM~ Y AFEEIIB LIFTHERE
BRENEHE SN2, ZOMEIZEMY 1 M h 1 2 HHE YA P AL THDILIODEEIZ DTG L, AEFL
THEEZLNTWEY Y RGN BT B 3/ 2 ) 750 BT A RERHOES 12>V THZE L.

ThobIehs, TNF T4 OEBRYIEEET TV HHRE i .

T &2, OS2 EME LY F L5y £ M0 b0 ns LU

WETH-7:. 25323 » A (concanavalin A, Con A) i3, 1. =884

HERINZTY) o/ SERRBERE R L BHY A b A A 2GS FERIZILHENE, 6 BHl, KERH20g D BALB/cv v A (WA
HBELIZFrO--BTHY, v 7 AHETLI L2 L - TH 7 L7, W) FHw

TavESRIEE A LI ER FECE2 &ML N TEY, W I. ZEBEFILOMER

PRIY 72 JFEE & OEDPEL RS2 T WV 28Y, 715F231) 7 (Canavalia) B Y ¥ v 7 5 (Jack bean) & ¥ it

A b A A IIEBESER T (tumor-necrosis factor, TNF)- & 4172 Con A (Sigma Chemical Corporation, St.Louis, USA) % fii
a, 1 »¥%—7x0r (interferon, IFN)-y, 1~ % —-11 1 %> HU7Z 6t~ A LC% 4 Con A 0.5 1 g % A BRI K
(interleukin, IL)-1, IL-2, IL-12D @ B Stk 1 l~ HA Y 0.5ml iz fE LRSIk & b 8L 72, Con AR50, B4 0%
EILA, TLA10 & o 24T RIEHWT A4 b 4 X D2BRIZ R SR F1, 3, 6, 12, 24ERITRIZOMA & R0 % 47 7% 45433000 [4]
598 iz, 155 MORGHHEIZ L Y MBS T- 72, SRS OME

£ LT Con AFFEMEERIN <Y ZIZBIFBHFREEICBNT THWTT5=207 3/ 5 A7 29—+ (alanine
b, LiROTNF-a R IFN-y DRIEWT A M7 4 2 o iflEE D aminotransferase, ALT) %, EMSERRLYE &80 L 72

ERIHEG L T2 I EAHES TS0 9%, PR BEREEMEE Lo CllE LA, FRICERSICBN T

FRL124 10 A 31 H ST, FR 1246125 13 H S :

Abbreviations . ALT, alanine aminotransferase; Con A,concanavalin A; HBYV, hepatitis B virus; HCV, hepatitis
Cvirus; IFN, interferon; IL, interleukin; Th, helper T cell;LPS, lipopolysaccharide; MHC, major
histocompatibilitycomplex; P.acnes, Propionibacterium acnes; TNF- ¢ ,tumor necrosis factor- «



404 hn

TADEERE L, R e) YEE, 8T 1 LAlE L
BT — P ER{ERL, HEGEIZ T OmE 217 -7z,

Il. E@Y~ bHA > DRIE

ELISAiE# HIWT, HMEY A ba 1 > ofEEITo7:. #ll
ELIH A b A VIETNF-a, 14, IL10 THH, ZhEh
¥ 7 A TNF-« ELISA ¥ v b (Genzyme Corporation,
Cambridge, USA), ~ ™7 A IL-4 ELISA ¥ v } (Bender
MedSystems, Camarillo, USA)# & U~ 7 & IL-10 ELISA ¥ v b
(Genzyme Corporation, Cambridge, USA) % 27z,

ELISA#EIX, 96X T T AF v 7 7L — + @7 Tz LRILE
ELTET A M A A ST 2REHRT v MiTY AT/ 0
—F AL AN, HBROFETNL CTREASE5REE, 2kRE
ELTER 59 PR 70—+ VEERN, MRiELoRYE
FTFERER) su—F BTN, SVFF D F— P
HA MV T EY s (streptavidin- peroxidase) 12 TR L,
450nm DR 2 E L7z, TNZEMBEDY 1 A4 Vi
IOVER L - BT A LIt s TIlREZEH L
2. BF v bOWERRIEL, TNF-2 5715 pg/ml, IL-4%¢
S5pg/ml, IL-10A%15pg/mlTH 5.

V. Con AFEMERWAEEICS T3 IL-10 DESOHKE

BALB/c~ w7 AIZH L, Bk { fE# L 7z Con AFFE

800 4

600 o
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B I | 1
01 3 6 12 24

Time after Con A injection (hr)

Fig. 1. Serial change in serum ALT activity after the Con A
injection. *p<0.05, compared with the value before injection by
Student's t-test.

Fig. 2. Histological findings of the liver from mice at 24 hr
after the Con A injection (Hematoxylin-eosin staining). Spotty
necrosis was present in the liver lobe (arrow). Scale bar, 100
pom.

i3

EREGHFBEEE 7V IZBWT, 6IEIZx LT Con Ak 6 B af
IZHUIL-1055 14 (Genzyme Corporation, Cambridge, USA) 1 g
T R0SmUIEM LI A (BUIL-10 R BE) L,
A2 TOREIZaF L AR £ 0.5ml & JEREMIZEA T B0 B R 3E L
7.

LB, HH LIS ARSI 2 B~ 7 A TL-10 1241 5
Ty rDE) IO —FNVIgGlTH 5.

Con A$5- 12 #, TRILZATVMIESHEDTE, ALTEZ N
EBHEEBIZ, Con A¥ES 12 BRI HIZITHMZ RINL THO
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Fig.3. (A) Serial change in serum TNF- o concentration after
the Con A injection. (B) Serial change in serum 1L-4
concentration after the Con A injection. (C) Serial change in
serum 1L-10 concentration after the Con A injection. *p<0.05,
‘compared with the value before injection by Student's t-test.
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Fig.4. ALT activities at 12 hr after the Con A injection between
the group with anti-1L-10 antibody and that without anti-1L-10
antibody. Data are shown as X & SEM. *p<0.05 vs the group
administered Con A only by Student's t-test.

MR 21T o 2.

LB IO TIE, BEEGETHEENELZVE T
AHMTConAREEEZZ Y ALLHN 02 gk L1

V. #EEtEproaIe

I T<T X £ SEM THE L7, MEFEEHEOL LD
MZ 23 Paired DtiREE H W22, WENROBEA L EHRES%
KiEkbo THEBEED ) LRE L.

77 i

1. ConA®REIZL BTy ZAFFREREETILOMER

Bk L7 &) IR S s~ o AEBRMITREEE 7 VB
% Con AR5 OMIEALTENOE LR 1IZRY. Con AfKE-
ﬁﬁ339+47 IUNT, #5 1RMEBETII479 741U/ E HEE

WER bl h o 72h%, 5 SHRH%IZId68.4 222 IU/ L
R e kg Ll P ALT O A E % BF (p<0.05) #5528 5 i,
Uk Pe 5 6 1% 237.7 + 83.3 IU/1, 121E/#£382.2 + 854 1U/],
B 5 |Z 24 B4 674.8 £ 120.0 IU/1 & HHERIZA B L (VTR D
p<0.05) ERAFD b IL7z.

121 Con A5 24 M DO FTHREE 2R . RENIRT &

I BRI ATRO S 2 & LY IRE Ol EEATRIE X
ni-.

EEHHIE 2D\ T 405

A

Fig.5. (A) Histological findings of the liver from mice
administered Con A only (Hematoxylin-eosin staining). At
twelve hr after Con A injection, no significiant change was
detected. Scale bar, 100 ¢« m. (B) Histological findings of the
liver from mice administered Con A plus anti-lL-10 antibody
(Hematoxylin-eosin staining). At 12 hr after Con A injection,
edematous change and spotty necrosis (arrow) were detected
in the liver lobule. Scale bar, 100 x m.

I. Con AZFETYIFTREZICETEY A bAT VEBEDE
)

B33 Con A$% 5% OMH TNF-a, IL4, IL-10 BEN% 4

OEALE R, KEEETA M I A 2D B TNF- o 38507
FREEELLT 2 585 1 #1213 179.5 + 38.1 pg/ml & A F 2
L& (p<0.05) L, 3M:RH#45.9+ 16.3 pg/ml, 6HEH{%355 %
5.2 pg/ml (p<0.05) L KT L, 12K;MHEICIEHERELT
(p<0.05) & % - 72 (14 3A).

L4122V CiE, Con AR SRTOMEREL T2 6 105 E#
12131219+ 294 pg/ml F THEIZ FF (p<0.05) L, 3FEME
107.0 = 13.1 pg/ml, G # 61.0 +18.2 pg/ml (p<0.05), 12H%F
1%34.2 £ 122pg/ml LT L7z, L L 24BFBIBIZB VT
20.1 = 10.5pg/ml & £ 5/ B E % FJER L T (FT3B)
KIZIL-I0EHGHOBERELT 26585 LEEHREZIC
198.8 + 35.4pg/ml & F & (p<0.05) L, #®# 385 150.5 =
27.2 pg/ml, 6FF[H#£30.9 £ 9.2pg/ml (p<0.05) & TNF-¢, 114
ERILCET 2R LZOOD, 128M%I2179.6 & 43.7pg/ml
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CHUPEEIC LA (p<0.05)T B 2O ELERL, 24EHTE

{242 30.8 == 10.0pg/ml (p<0.05) & B T A5580 5 7z ([ 3C).

. Con ASE¥E~ Y XFEEETIVICH I SRIL-10 HiEHR
Bic &3

Con A5 12 BE 712 BT B HUIL-10 UM GF R BE & HUEIREE
EBomeALTEZRT. ALTiE IR, RILIOFEFARTR
130.7 +£383.5 1U/1, Hiltkdedk 58 T56.5£3.5 [U/1&, $HLIL-10
PR BECHEEILEMETH o 12 (p<0.05) (X4).

Iz Con Ak 5 L2BMBOWMBOFEEEZL KT L L,
MBSAIIRT & 910, HAERSHECHHEL»RBEFERAER
BDoENEholzDiZH L, FAAERAETIRSBICRYT LIS,
HIRBEIE (M) B bhi-Z ed b, ARFENICLIVEE
DI EATR S N7 (D5).

CRLEOFR XY, Con ABEM <Y AFEEE T IVIZBW
T IL-I0BE DO PRI & ) FFEEMET 5 2 LARE &
.

% =

Con AL 2 F v 0—FT, ik EOMBREOHRIZER
AT 2HEERLTEY, A TTHiE< 727
TR FEL, MREEREFELERLETIILICLoTH
BEZFETLHI LY SN, Con AFEE< Y ALREL N
THEREFNVE L THVORTWD?,

CDA D~ NV~ THI (helper T cell, Th) (&~ ATl
FOH AL b HA VEENSY — A S EICTHL, Th28B L UTho
DIDIHETELI LML TWS Y, ThlMikIFIL-2,
IFN-y % B4 L £ ICBERBHRIER Y 1 v ARG ok
%, BHRFEELZ COMBEEEICEELE R 5N, Thofil
{14, IL-5, 11-6, IL-10, IL-13 % &4 MA A4 Y EEIZL
DB 2 EDBRERT LVF - KL% ERICHEEEICL BH)
HFRIEIZHE > TwA, Tho#ifaid#+ & Thl/Th2 Mifa~n a1t
~ORBEHELEZLNTEY, Th/Th2 7 4 7HEDH A b7
AVEREETHEEZLNTVWA, HHLHYZEBEERBHIK
i EEE TABBNERNECRBREESL RAEMKBRITIThIE
OGBELETHENEESNL, SFEECRERESIRT
b F =3 The B ORBISE TRBAITHRL S NS &) B
ARIBELTWS,

<7 A Con AFFEFEEIZBVTIZTNF-¢, IFN-y Lo
PRRIEWT A A4 VP LERATHZ EFHRESRTEY 0712
EHIZTNF-¢, I[EN-y O AL > THET S Z L1
FoTHEEIMHEINAZ EIRENTVAPYY, &
Mo, TNOHEEWEYA FAA AT T A Con ASFEMITEE
DOREDHHVITEEICHEE L TwAZENELLNE, 209
% TNF- o (318 DA IGHIASE, 7K b— X (apoptosis) ®
RS HOIREREZH LY, IFN-y ivsa77—-
HBIETF 2T VF T — (natural killer) HIIZDOIFME, B,
St FE, R, BLUFTEHEGEASHE (major
histocompatibility complex, MHC) 7 7 X IIDOFEHDO{EHER &
LD FEEICHETIEEILNTHAY,

e 4 N A5 BB EE TR IC X 2 IFEAEE O
FERETA2D, BEFFRIA VAN S Y Vv s A
FHOWEFRIITLRT V32, Z08E, FEFEMROME
EEMSTHR OB OBIZEBOTLE L, HlkEE
TR AV ABRGMle 2 10 LICRBRL, FEEE

i

ELDEVWIEILIBENTH o7z, & LA MEEENTME
BRFIe T A ARG & B0 L 7o 465, £ ORITHE < M
EEFBITEHDINENT|EEEF | T LI LY kR E L
ELBLEZLNTWVS,

FOFROBEEDBEBIIBVTEEY A M4 OGN
EEINTWBYD, Thbh, FRYAVABREIC LD FEE
OWFEOE—BELE LT, MERTHBICI VLB SR,
MHC 7 7 2 HEEIZ & DRIR SR EEDOIFL Y 1V AH
JB % 83 L7 Th1 B~V S — THIRASEE 4= 4 B IFN- , IL-2,
FOMTNF-o, IL1E Vo /o REWET A M A A4 HBE L,
HLAZ 7 ATHEBEIC & DRI ENRFR T 4 IV APUR & 3283
LR EETHEOBEMLZET I EPFELLN TS, —
B, FFROFEEICE L TUIEREMSEY A4 b A 4 2720 TeL, I
4, L0 E Vo - REMRS A A 4 YOS LEZ SN T
B0, LA LIOREWEY A b A VHET BELAEEY A
FAA Y DIFRFEREICBITEESFIIONTIERZHN TS
v,

1L-4 13 Th2 BICD B M THIRR Fa sk ©, BBz o585, 1gG,
IgEELEME~DG bz FEL, BB/ ~r077—-JxL
TNF-a, IFNy, IL-1, IL6, IL-8% DA MO A YV EED
i, BEREB L OERBEEEEOMGIEHE A L, F72Thl
RIAARR (X U CHEFEHIG], Th2 BRI IS AR E MR 5
MAETERT A ML THEO® Ui LSHEMEHLZCon
AFE Y AERYFEEET FVIZBV TIZIL4 D IFEED
FRUEAOVEDTHDL EDHEPSH Y, L9 LFEEI
LB OAMEATA20DOTIELZWI EAARKBEINTW
5.

IL-10 1% 1989 4E | Fiorentio & {2 X 1) = 7 A B #k MM #k
ZBWT, 14 & & IZTh2MfahHEE S N Thi Mgz L3
IFN-y OELZ 2T T2 [ A4 bAh A4 Y EENHREF
(cytokine synthesis inhibitory factor) | & L CTHEE &7z, 1L-10
OREEME LTI Th2Maoqth, Lyl+(CD5+)BAfE, <o
77—V, IBEME, ¥5F /94 b, EEME Oiie, B
HIE) 2LHBELTEY, FABICB Y TREE LT oA
— MBSO EEESND L VbR TWA DD ZFOEiEHE Il
WS & VRIS SR & N % 2%, ThO/Thl MiHE o AN
#, Thl1BTHIAL R NKHILA S DIFN-y, TNF-o &\ o725
FEMEY A4 Mo A OEARH], BEICRHNEIZSB1T 5 MHC class
NOFEBMOWE], <~z a7 7— Y OEBEOMFIEHIZL o T
WM 2 B¢ 5 &£ SN TV B P2 Tompson b V4,
JF 2K (hepatic stellate cell) % IL-1, TNF-a &> o 72 50E
P A M A A A TR L 72 EBRTIL 10 AT RE A S 7z & i
L, ILIODELEBFEOVEDE LTRERY A Mo 4 DR
BT BRI EL SN D Z L ERE L7, Ho 62 IL10
MHTru 77 —=VIZBIFAIFN-y Lt 7y — BT 5 Z LI
LY, v ru 7y —UOEHELIGT A TR T RE L TH
N, THPILL0 & B HHHEFEHEOFN—D2 EEZ LN,

Arai 5523) ERYH v #F 4 F (lipopolysaccharide, LPS)
BLUTREF =Ny 7Y T A - T %A (Propionibacterium
acnes, P. acnes) # JE G L CER L vy AFFEEE TV
BWTILI0 O EAFRO b, HMILIOMAERS I L) FEE
OEEFBRO LN LBELL. ZOEFVEvsaTr—Y
P OEEEND TNF- o RS AR E L THE &8P,
IFN-y 355 LTWA I LA W\ TWaEM, Flo#




A7y =01 % 10DHFEEWHIERNLZ 407

12 C Arai 513V E R T B~ 7 22T A HIL105T
o 5%, TNF-o, IL-1, IFN-y OEEDTEE R/,
Louis 5349 7 b ¥ 3 » (galactosamine) B & U'LPS O 4l
WL D= AFEET TV LI 10 GRS 2 B 2w,
JEHRGREL B L TP ALTHEOFES LA 2780, FEICIL
PINF-« EOFEL FRLED SN i LA, Wagner b
Mx) A5 F7EH A b —4 > (Listeria monocytogene) |- &
537 AFEEET VK LIIL-10HiAE S+ 822w, M
RMTPANTFUEET I/ NS A7 x5 — ¥ (aspartate
aminotransferase) F{EDFFRES L UMM 2 FEEDEEL
BOLERELL, FLAFEEETVICTINF-a BL W
IFN-y DA v 2> ¥ Y% —=RNAD LADED SN, HIL10H
HEESICE>T, ZOIBIFN-y DX v £ ¥ ¥ v —RNAH
PEREZREDIZLDERERLTVE, SRLSOHEDS

104 TNF-a & 5 W IZIFN-y OFEA T I3 ERZ2 IR 2 &
2 & o TIFBEE SN MRS Z b Tw 5

AEDWEIZE Y, Con AFFEM~ Y AEBRMITREE T 7L
WZBWTHTNF-a, IL4BXTIL100 EAED LN, HIL
104k HWCILI0DMERAZHET S 2 L2k - TFRED
BEISED ORI &S, ILI0GMEEEELZ ATH L &
NEZ0Con AFEUNBEEFNIIBVTLIFEEICHLT
IR ER T2 b0 L EZ b/,

Hwwizey 2138 % % 4 0D Louis » ¥, C3H/He] w7 R
ZHV 72 Con AFFEME~ 7 AERBHIIFEEE T LIZBVT,
ILI0EDHREGIZTHFEESBEL, £OBTNF-«, IFN-y
OEEITCELZZEHE LTV, TLFRILEF VT, Hlik
ZEI10%#E5T 52 8128 o TINF-2, IFN-y OBEAED]
&N/ EdRLTEY, C3H/He] w7 A% H\»72Con A
FEM T AEROFBETFLIZBITAIL10 DTNF-«,
IFN-y BEAEIHIRITREENR TS, 4B, ZOBREIZTH
H&N7/AC3H/He] v A L ST AHER L 72 BALB/c v
A TIELPSHI#® & 2 13 ¥ =8 (Ixodes scapularis) KL 1)
7 (Borrelia burgdorferi) %0244 2 THIlEO KIS, F7-13
~4 3232 51) % 4 (Mycobacterium paratuberculosis) &#&(Z
LB ERE YD R 575, Con AFENE~ 7 R KB
FEEEE 7N BIT 5 RIEES L UHRIERY 1 M A 0%
{LIZBE L CTIZ C3H/He] 7 A & BALB/c 7 ™ A IO K
ERLILEZ LN

S OMF T Con ATS12 X 0 ilurp IL-10 8 o =
SEIRL, Louis S¥oMHIZBVTH OB LB OLN
72, Knolle 5213, =¥ FhFL 2wl bons v i—i
BBLO~T ZOMBRBORKELY, =0 FF¥2 k5%
BICiZ s vos—Hilah 5, HANCISEER IR o BB &
A0 EEENTVBE EERELTWA,

CEIfF9™7 1 )V A (hepatitis C virus, HCV) (248§ 2 HEBR{EH
BT ThltlaoRE izl L Tk, CRHARKRIZIBVT
HCVIZ39 5 7545 % Th1 MG A 251 & N 7235 & 1 E HOV B3

—BUERETHED Y, PRI L v I LR
NTwaY —F, CHENERFABREICBVWTIEThI2SLO
IFN-y , IL20f, Th2#la2 5L E NS L4, L1100 L
HED LN TWEYED Teaj 523, CRIEBHIFLIZBANT
NEFR VL8 L 70 o0 SR HE I T i HCV 0 & #8138 00 28 F
W2t U B MG, 3B X OTIL2 & IFN-y O Thl1 EIEAL
DA SAALEGUL, BELFITIZILA L IL-10DTh2#

A ALV EBELTOIEREL TS

Emmdcﬂ@ﬁﬁﬁmfyy~7in/+ﬁw BWTH
%Wﬁwﬂﬁ*HLm%mw#ﬁﬁf%'%m%mLtt%

EHELTWA, LELKRINE3M, RO THEZ
lLix L EEh 3 T ML IL-10 180 ?'é IZEEER L L,
Kakumu & 13 CENBMIF & B % 0 KA HAEEk % Con A 12 TH
WLZHe, SRICERLEECILI0OOEELDTNEL, IFN
BRI BV THRBER T IEEC < HPELRENFEIC
BV EHRELTWa. AT C BB ROEED 729 IFN-
¢ G LEFOMEI-10%2#E L, SAEEOIFN-« 12 &
DREMEDIL-I0EAEDFESh - E@mE LA, ZhizonT
FHIZHIL-10, {KIFN-y IREEIZ & ) BHifa DG R & h,
BHIRZA & BEAE 8 1L BRI X 0 HUAREE MR i B 22 < 3 ik
MR RS 2 & 0 B 2 s, b &y A v R
FRAEDTER LY A VW ADOPEBRPER T2 EEB LTS, L
A L—75 T Cacciarelli & it C B8 M T 4124 L IFN- ¢ % # 5
L 72 5EB CRBAORE %77V, M4, IL-10ME AR L7
EHEL, IFN-o« OBFIROVEDE LTTh2 %A Mo 4
YEIMT A LIZL o CTHIlAOEE M ERL, YA LAD
RO WBEEELTWA, 20X HIZ, CRYBMEFAIC
BH&WNM$m%ﬁm%tmmmﬁma@@«~ Wi
LT BRERTHEINTE ST, IFN- o BRI 5 IL-10 O FUS
DWHE—TEEWI EL#EILNS.

TR TH BN EREE CTUBMEIF IR S Lz, 1L
10 DEEEREDTUHE L, T CRMBHERF 139 B B R D
VEDTHDLARMIZDNTOREDH BT,

Vingerhoets & *®1%, BRF% v 1 ) X (hepatitis B virus,
HBV) B4 EBIORM MO EHERET HBV I THEH 5 Wik
HBVZ N0 —7HEIZTHB L 72 L TAIFN-y & & HIZ1L
10DEAENTEL, ZOTF I THILI0HKIZ TIL10 %
MU7& 22 IFN-y O EADSTIL- 10U SRR L ~_E
BIZTUEL, TNF-o BEICIZE L3 Er o b8 LA, £
726 U 12 THLILAHL R 502 X 2 IL4 B HI T IFN-5 O

VB CIEED oL LT s, BRIBEFAIZBWCIECH
WHERT26 1 b, e & R L 72 IFN-y O LR AHETH 5
Wt HBV <~ 2 (HBV surface antigen tranget mouse) @
JEHIREAC 315 2 IFN-y OREEE 1204 2 FERAY 7 R l’t%}x
HLTWREOZ L, ILI0OAIFN-y OFEH % M+
W&o THBVIZ L ZHFEELHIGIL T3 ﬂﬁﬁ‘l’tﬁ‘%i L
5.

F 7 E SRR A B & OV E OB RIERIZ BV T
THUEA & D IL-10 FEAREAB 5 & 0 CBUBPERT AAEH & 1 £
CZTEL TV B LD & 5509,

INHO@EHLS IL-I0EHAMREZ AT LI Z &2 L -
TR LB 2 (R & R 3 MTHEMEAS 4 2 H M %A, v A
N AMERFROFERE, BT & OB RE~OBS B L TR
BREPLELEZOND.

7z, IL10EE T2+ X (IL-10 gene knock out mouse)
W23 LI TL B3 (carbon tetrachloride) ##%5 L 72 €7V T
IL-1I0TEE < A RIFFHBO BB L T b Lo
ENPLENTE)™DY B RY S IFEE~NOERSD B Wik
B O FEICILI0OPES LT AW EEEd EZ 51T
A,

WE, LPSHFEENEE M a v v Y AEFNICHRZ B~
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wRIL10 %5+ 5 L, BREFEICAEICEFRIYEL
8 =R, RKEMY AL FH L THBILL, 16, TNF-a ®
ERDHHIS MBI NI P RE IR TS, TEHERE
W L TR L 7o~ 7 AU S £ 7V T b FREORE
B IO L > Bl 2 L1035 BARTE
CHEBLRAEROSENREINTV S, TOKRIFN-y, IL-
158), IL-6, TNF- o DR IR &N, FALZDET VI
U0 R E L CABBICAERPET L,
DMENLENTVED, 727 LIL104%5 TIEP. acnes BL U
LPSHEIC X ANEZE®Y a v 7 XIEITE 59, NEZREF
BEEIMIETERVEDHRELDH ), £ 5MRERIC O
PEFOLEREOIMH L —F LW EIIRE IR TY
5,

72, L1002 & A0FdA, fFEEEk, THIALOEE)ME = #0f
THIEICEBHIBET LAE— 0 EH A & L 0P
T LLEF—HEEADILI0 DR EIRET EN TS D,

ERLW IR LUEEAB LY ILI00REAIFRD LN,
B IC IL10cDNA % A Lz & S A [BEHEHOFE LT
EDRTED LN EHRELTEY, BIFES D9 (k< AEHEBEE
RKEF VK LIL0HiREZ SRR L ARG LIz 25,
ERRMAEROBE L AGFHROERFRO NI LHRE
L, ILIOKIB 2B A 2 42 & 5 Th1/Th2/85 » 2 O F#E
PEBRHRILORD oL EBLTWE. IRAHDIERD,
IL10 0SB 5 & Uiz L C iR gE/ER %A L, IL-10
DA OHEI D A B TREMEATRIE SN TV 5,

IDEIIZILI0DEBAOIGHIZT TILEREINRTED,
LB ESHICILLI0 EFEE L OMEIZDOWT, FRIEEANDE
HAEW) BBV TREERET S LEZLNL

& B

Con AFFEMEERN ~ 7 AJFEEICBIT BB A oAV
DEEEIZOWVWTIRE 2 BZ 2v, ROEHVEL.

1. Con A#5HBEEICMHPTINE o, [L4, ILI0BENEE
OLERABBED NI, TNF-o, [LAIZFOBRETERLIZLD
o, ILI0BEE—BETHELS L Koo on
7-.

2. Con AZERNCILL0IIxE L CHINEREEZF T 5HIL-10
PREHRE L2 25, FRGBICHMPALTRENFEIC
HEELY, AREENREIEEL oL,

INSDZ EH S Con AFESEERN~ Y ZFEEIZBNT
i, IL10ASHFREE o0t IR IR A L E 2L o h .

# 33

WARZDICHA, WRER oHEELBRMEEY £ LB
—EIICRERIWEL BT ET. IMRERERELZBYILL
E-AHETE—BEZ 0P LBV LEY. S50, FRFRICK
B S HBR R WA & LAAERSENSRRFE R E
TFREOHEEERICREVLET,

X 73

1) Diepolder HM, Zachoval R, Hoffmann RM, Wierenga EA,
Santantonio T, Jung MC, Eichenlaub D, Pape GR. Possible
mechanism involving T-lymphocyte response to non-structural
protein 3 in viral clearance in hepatitis C virus infection. Lancet
346: 1006-1007, 1995

2) Ando K, Moriyama T, Guidotti LG, Wirth S, Schreiber RD,
Schlicht HJ, Huang S, Chisari FV. Mechanisms of class [
restricted immunopathology. A transgenic mouse model of
fulminant hepatitis. ] Exp Med 178 :1541-1554, 1993

3) Napoli J, Bishop GA, McGuinness PH, Painter DM,
McGaughan GW. Progressive liver injury in chronic hepatitis C
infection correlates with increased intrahepatic expression of
Thil-associated cytokines. Hepatology 24: 759-765, 1996

4) Cacciarelli TV, Martinez OM, Gish RG, Villanueva JC,
Krams SM. Immunoregulatory cytokines in chronic hepatitis C
virus infection: Pre- and posttreatment with inter-feron alfa.
Hepatology 24: 6-9, 1996

5) Bertoletti A, D'Elios MM, Boni C, Carli MD, Zigenego AL,
Durazzo M, Missale G, PennaA, Fiaccadori F, Prete GD, Ferrari
C. Different cytokine profiles of intrahepatic T cells in chronic
hepatitis B and hepatitis C virus infections. Gastroenterology
112:193-199, 1997

6) Mosmann TR, Coffman RL. TH1 and TH2 cells: different
patterns of lymphokine secretion lead to different
functional properties. Annu Rev Immunol 7: 145-173, 1989

7) WEHME, RAW S, Thl/Th2iE LI BT 5
costimulation (CD80/CD86) ™ #:&, BRI 28: 1105-1111,
1996

8) HHE & WHHEH. TriiZ L % Thl/Th2/¥F » A DOFE.
[ RS 30: 1479-1485, 1998

9) Tiegs G, Hentschel J, Wendel A. A T cell-dependent
experimental liver injury in mice inducible by concanavalin A. J
Clin Invest 90: 196-203, 1992

10) Gantner F, Leist M, Lohse AW, Germann PG, Tiegs G.
Concanavalin A-induced T-cell-mediated hepatic injury in mice:
the role of tumor necrosis factor. Hepatology 21: 190-198, 1995
11) Mizuhara H, Uno M, Seki N, Yamashita M, Yamaoka M,
Ogawa T, Kaneda T, Fujii T, Senoh H, Fujiwara H. Critical
involvment of interferon gamma in the pathogenenesis of T-cell
activation-associated hepatitis and regulatory mechanisms of
interleukin-6 for the manifestations of hepatitis. Hepatology 23:
1608-1615, 1996

12) Chowdhury MGM, Maeda K, Yasutomo K, Maekawa Y,
Furukawa A, Azuma M, Nagasawa H, Himeno K. Antigen
specific B cells are required for the secondary response of T cells
but not for their priming. Eur ] Immunol 26: 1628-1633, 1996

13) Ishida H, Hastings R, Kearney J, Howard M. Continuous
anti-interleukin 10 antibody administration depletes mice of Ly-1
B cells but not conventional B cells. ] Exp Med 175: 1213-1220,
1992

14) Knolle PA, Gerken G, L &ser E, Dienes HP, Gantner F,
Tiegs G, B %schenfelde KHM, Lohse AW. Role of sinusoidal
endothelial cells of the liver in concanavalin A-induced hepatic
injury in mice. Hepatology 24: 824-829, 1996

15) Kustner S, Gantner F, Kunstle G, Tiegs G. Interferon
gamma plays a critical role in T cell-dependent liver injury in
mice initiated by concanavalin A. Gastroenterology 111; 462471,
1996

16) Powrie F, Menon S, Coffman RL. Interleukin-4 and inter-




1 vy —04 %10 DFFEEHIERIZOWT 409

leukin-10 synergize to inhibit cell-mediated immunity in vivo. Eur
J Immunol 23: 3043-3049, 1993

177 Mosmann TR, Coffman RL. Heterogeneity of cytokine
éecretion patterns and functions of helper T cells. Adv
Immunol 46: 111-116, 1989

18) Loyer P, Ilyin G, Razzak ZA, Banchereau J, Dezier JF,
Campion JP, Guillouzo CG, Guillouzo A. Interleukin 4 inhibit the
production of some acute-phase proteins by human
hepatocytes in primary culture. FEBS Lett 336: 2, 215-220, 1993
19) REPEET GEME fE, BRZER. 14, IL13, TGF-3. ®IEL
HIE 3:577-583, 1995

20) Fiorentio D, Bond M, Mossmann TR. Two types of mouse
helper T cells. IV. Th2 clones secrete a factor that inhibits
cytokine production by Thl clones. J Exp Med 170: 239-247,
1995

21) BHEE— M 157, F #. Concanavalin AFFHIF £
£ V2 BT 5 NK1+T M i 3 IL-4 % %]. Minophagen
medical review 42: 314-318, 1997

22) Knolle PA, Schlaak J, Uhrig A, Kempf P, Buschenfelde
KHM, Gerken G. Human Kuppfer cells secrete IL-10 in re-
sponse to lipopolysaccharide (LPS) challenge. J Hepatol 22 226-
229, 1995

23) Khnolle PA, Uhrig A, Protzer U, Trippler M, Duchmann R,
Biischenfelde KHM, Gerken G. Interleukin-10 expression is
autoregulated at the transcriptional level in human and murine
Kupffer cells. Hepatology 27: 93-99, 1998

24) Howard M, O’Garra A, Ishida H, Malefyt RW, Vries J.
Biological properties of interleukin 10. J Clin Immunol 12: 239-
247, 1992

25) AE L IL-10 DAY, SE & SRIE 10 367-375, 1993

26) AH fE KEEZ. IL10. &9E & RIE 3: 584-592 1995

27) Chernoff AE, Granowitz EV, Shapiro L, Vannier E,
Lennemann G, Angel JB, Kennedy JS, Rabson AR, Wolff SM,
Dinarello CA. A randomized, controlled trial of IL-10 in humans. J
Immunol 154: 5492-5499, 1995

28) Tsai SL, Liaw YF, Chen MH, Huang CY, Kuo GC. Detection
of type 2-like T-helper cells in hepatic C virus infection:
Implications for hepatitis C virus chronicity. Hepatology 25: 449-
458, 1997

29) Moine OL, Marchant A, De Groote D, Donat DG, Azar
Camille, Goldmann M, Deviere J. Role of defective mono-cyte
interleukin-10 release in tumor necrosis factor-alfa
overproduction in alcoholic cirrhosis. Hepatology 22:1436-1439,
1995 '

30) Tompson KC, Trowern A, Fowell A, Marathe M, Haycock
C, Arthur MJP, Sheron N. Primary rat and mouse hepatic
stellate cells express the macrophage inhibitor cytokine
Interleukin-10 during the course of activation in vitro.
Hepatology 28: 1518-1524, 1998

31) Ho ASU, Liu Y, Khan TA, Hsu DH, Banzan JF, Moore KW.
A receptor for interleukin 10 is related to interferon
reseptors. Proc Natl Acad Sci USA 90: 11267-11271, 1993

32) Arai T, Hiromatsu K, Kobayashi N, Takano M, Ishida H,
Nimura Y, Yoshikai Y. IL-10 is involved in the protective effect of

dibutyryl cyclic adenosine monophosphate on endotoxin-induced
inflammatory liver injury. ] Immunol 155: 5743-5749, 1995

33) Tsutsui H, Mizoguchi Y, Morisawa S. Importance of direct
hepatocytolysis by liver macrophages in experimental
fulninant hepatitis. Hepatogastroenterology 39: 553-559, 1992

34) HWHEE BERT, BILES B4, T EE. FRE
FEEIZ BT B I 12 OF%E. i & 40 5: 244-251, 1997

35) Arai T, Hiromatsu K, Nisimura H, Kimura Y, Kobayashi N,
Ishida H, Nimura Y, Yoshikai Y. Effect of in vivo administration
of anti-IL-10 monoclonal antibody on the host defence
mechanism against murine Salmonella infection.
Immunology 85: 381-388, 1995

36) Louis H, Moine OL, Peny MO, Gulbis B, Nisol F, Goldman
M, Deviere J. Hepatoprotective role of Interleukin 10 in
Galactosamine/Lipopolysaccharide mouse liver injury.
Gastroenterology 112: 935-942, 1997

37) Wagner RD, Maroushek NM, Brown JF, Czuprynski CJ.
Treatment with anti-Interleukin-10 monoclonal antibody
enhances early resistance to but impairs complete
clearance of Listeria monocytogenes infection in mice. Infect
Immun 62: 2345-2353, 1994

38) Louis H, Moine OL, Peny MO, Quertinmont E, Fokan D,
Goldman M, Deviere J. Production and role of interleukin-10 in
concanavalin A-induced hepatitis in mice.Hepatology 25: 1382-
1389, 1997

39) Rampy PA, Jutila JW. Influence of lipopolysaccharide on
Graft Versus Host Reactivity of lipopolysaccharide-
unresponsive C3H/HeJ mice. Infect Immun 26: 137-142, 1979

40) Zeidner N, Mbow ML, Dolan M, Massung R, Baca E,
Piesman J. Effect of Ixodes scapularis and Borrelia
burgdorferi on modulation of the host immune response:
Induction of a TH2 cytokine response in Lyme disease
susceptible (C3H/He]) mice but not in disease-resistant
(BALB/c) mice. Infect Immun 65: 3100-3106, 1997 )
41) Tanaka S, Sato M, Taniguchi T, Yokomizo Y.
Histopathological and morphometrical comparison of
granuloma.tous lesions in Balb/c and C3H/He] mice
inoculated with Mycobacterium paratuberculosis. ] Comp
Pathol 110: 381-388, 1994

42) Reiser M, Marousis CG, Nelson DR, Lauer G, Peraluta
RPG, Davis GL, Lau JYN. Serum interleukin 4 and interleukin
10 levels in patients with chronic hepatitis C virus infection. J
hepatol 26, 471-478, 1997

43) FHME A PAACFZY T DHTOL Y —T x
O, (RIS 2711791184, 1993

44)  CRNIBEE, BEa, AR, SR, B R, BACHE
LB M A BE, NMBRDE, WREHEASE, Bk A, BN
A, B o, FFUGERE, S, BUER, BOEE, KGR
B, FAIAME, BRIEW, EKEE—, GHEEET FHFEIREE. CHl
BEFRICBILA vy =720 Y REIC L AMEILIras &
OIL-10 DR 24k, W1k as & S0 30: 155-159, 1995

45) Kakumu S, Okumura A, Ishikawa T, Iwata K, Yano M,
Yoshioka K. Production of interleukins 10 and 12 by
peripheral blood mononuclear cells (PBMC) in chronic



410 il

hepatitis C virus (HCV) infection. Clin Exp Immunol 108: 138-
143, 1997

46) THH 1 4 v ¥y—7 0 EiboCEEBHTFED Y A

VAR OB DWW T OME. B3 & FIR 45: 1500-1504, 1996

47y  ILEREH, A R, ARME, IR, AR E RBIRR
Z, AR E, CRUSHFRBE BT 2 KM MEIZERD IL-10
AL, TRICRIZT/NERGEOEEICOWT. EFEE 21
84-89, 1997

48) Vingerhoets J, Michielsen P, Vanham G, Bosmans E,
Paulij W, Ramon A, Pelckmans P, Kestens L, Leroux-Roels G.
HBV-specific lymphoproliferative and cytokine responses in
patients with chronic hepatitis B. ] Hepatol 28: 8-16, 1998

49) Dumoulin FL, Bach A, Leifeld L, El-Bakri M, Fischer HP,
Sauerbruch T, Spengler U. Semiquantitative analysis of
intrahepatic cytokine mRNAs in chronic hepatitis C. J Infect Dis
175: 681-685, 1997

50) Gilles PN, Guerrette DL, Ulevitch RJ, Schreiber RD,
Chisari FV. HBsAg retention sensitizes the hepatocyte to injury
by physiological concentrations of Interferon-y . Hepatology 16:
655-663, 1992

51) Krams SM, Cao S, Hayashi M, Villanueva JC, Martinez
OM. Elevations in IFN-y, IL-5, and IL-10 in patients with the
autoimmune disease primary biliary cirrhosis: Association with
antibodies and soluble CD30. Clin Immunol Immuno-pathol 80:
311-320, 1996

52) Lohr HF, Schlaak JF, Gerken G, Fleischer B, Dienes H-P,
Meyer zum B (schenfelde K-H. Phenotypical analysis and
cytokine release of liver-infiltrating and peripheral blood T
lymphocytes from patients with chronic hepatitis of different
etiology. Liver 14: 161-166, 1994

53) Thompson K, Maltby J, Fallowfield J, McAulay M,
Millward- Sadler Sheron N. Interleukin-10 expression and
function in experimental murine liver inflammation and fibrosis.
Hepatology 28: 1597-1606, 1998

54) Louis H, Laethem JLV, Wu W, Quertinmont E, Degraef C,
Berg KVD, Demols A, Goldman M, Moine OL, Geerts A,
Deviere ]. Interleukin-10 controls neutrophilic infiltration,
hepatocyte proliferation, and liver fibrosis induced by carbon

tetra-chloride in mice. Hepatology 28: 1607-1615, 1998

55) HH i, KEWMZ. BEESMEEEREET VY7 20k
5110 DEERROMET. KAE 15: 389-394,1995

56) Howerd M, Muchamuel T, Andrade, Andrade S, Menon.
Interleukin 10 protects mice from lethal endotoxamia. J Exp Med
177: 1205-1208, 1993

57) Drazan KE, Wu L, Bullington D, Shaked A. Viral IL-10

gene therapy inhibits TNF-« and IL-1 2, not IL-6, in the
newborn endotoxemic mouse. J Pediatr Surg 31: 411- 414, 1996
58) Poll T, Marchant A, Buurman WA, Berman L, Keogh CV,
Lazarus DD, Nguyen L, Goldman M, Moldawer LL, Lowry SF.
Endogenous IL-10 protects mice from death during septic
peritonitis. ] Immunol 155: 5397-5401, 1995

59) Walley KR, Lukacs NW, Standiford TJ, Strieter RM,
Kunkel SL. Balance of inflammatory cytokines related to
severity and mortality of murine sepsis. Infect Immun 64: 4733-
4738, 1996

60) MEHOATF, B, PTEER, HE—M, AR H L
IR Interleukin 10137y F &V FEERHIETE
BVO7 7 HEH L JREE 24: 1519, 1996

61) Bejarano MT, Malefyt RDW, Abrams JS, Bigler M,
Bacchetta R, Vries JED, Roncarolo MG. Interleukin 10 inhibits
allogeneic proliferative and cytotoxic T cell responses generated
in primary mixed lymphocyte cultures. Int Immunol 4: 1389-1397,
1992

62) Ferguson TA, Dube P, Griffith TS. Regulation of contact
hypersensitivity by Interleukin 10. J Exp Med 179: 1597-1604,
1994

63) HHEH CH, MEIEE, & B L0 LT LV F ik
KAEDOH . FRARLIE 30: 1265-1272, 1998

64) EHILEW, ILHEEZE, NI, BEEES, =Wk, R
BE. SRIRHIGIMEY A N D A L BRTE AN A ML o IE B GE
PEIZB 9 % 13T, Biotherapy 11: 455-457, 1997

65) RE i, IWOEZ, KTk HEREEIZ 817 5 Thl/Th2
NT YRk RIERIE. BRIRRIE 30: 471477, 1998

66) REE I, ULEZ, BERE, BRSNS, NIRLZ,
SEME, RATBANE, I 38k IL- 10801 & 2 25 A RPTSesB#iE o
ZhEHEGE,  Biotherapy 11: 762-768, 1997




A F—a4F 2 100FEENTERIZOWT 411

Cytokine Profiles of an Experimental Model of Cell Inmunity-Mediated Liver Injury Mitsuro Kato, Depart-
ment of Internal Medicine ( I ), School of Medicine, Kanazawa University, Kanazawa 920-8640 — J. Juzen Med Soc., 109,
403 — 411 (2000)

Key words concanavalin A, interleukin 4, interleukin 10
Abstract

A mechanism of liver injury such as viral hepatitis or autoimmune hepatitis is considered to in- volve the impairment of
hepatocytes mainly mediated by T-cell immunity, but the roles of a variety of cytokines involved in regulation remain
unclarified. We investigated the involvement of various cytokines, particularly, inter- leukin-10 (IL-10) which is considered an
anti-inflammatory cytokine, in a murine model of experimentat liver injury induced by concanavalin A (Con A). The model
of liver in- jury was made by an intravenous injection of 0.5 x g of Con A through the caudal vein in 6-week-old female
BALB/c mice weighing 20 grams. By collecting blood before and at 1, 3, 6, 12 and 24 hr after the injection of Con A, alanine
aminotransferase (ALT) levels were sequentially measured, and liver tissue was sampled to examine liver injury.
Furthermore, TNF- « , IL-4 and IL-10 levels were sequentially determined by enzyme-linked immunosorbent assay (ELISA).
Serum ALT significantly increased between 3 and 24 hr after the Con A injection, and spotty necrosis was histologically
observed, suggesting mild liver injury. TNF- « and IL-4 increased soon after the injection of Con A. IL-10 was increased
bimodally soon after and at 12 hr after the injection of Con A. After neutralizing antibodies to IL-10 were intraperitoneally
injected (1 y g) into the same model at 6 hr before Con A treatment, serum ALT levels and histological examination of the
liver were examined at 12 hr after the Con A injection. ALT was significantly higher in the group treated with anti-IL-10
antibody (130.7 = 33.5 TU/]) than in the non-treated group (56.5 &= 3.5 IU/) (p< 0.05). Histological examination showed
spotty necrosis in the group treated with anti-IL-10 antibody. These results suggest that IL-10 has an in- hibitory effect on
liver injury in a murine model of Con A- induced experimental liver injury mediated by cellular immunity.



