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Role of CD1 antigen and NKT cells in Concanavalin A-induced hepatitis

Tadakazu SHIMIZU and Akihiro MATSUURA
Department of Pathology (Section 1), School of Medicine, Sapporo Medical University
(Chef : Prof. K. KIKUCHI)

ABSTRACT The MHC class Ib molecule, CD1, has been conserved throughout mammalian evolu-
tion. To assess the function of CD1, we investigated the Concanavalin A-induced hepatitis model
that shows increased CD1 expression in hepatocytes. In this hepatitis model, NKT cells were found
to be numerically expanded. Cytotoxicity of hepatic mononuclear cells (MNC) was activated by CD1
expression in the target cells and was strongly inhibited by CD1 transfectant used as cold targets.
Furthermore, the hepatic MNC depleted of NKT cells demonstrated lower cytotoxic activity against
CD1-expressing cells. These observations suggest the possibility that NKT cells recognize CD1 and
have cytotoxic activity against CD1 expressing cells. In previous reports about the mouse hepatitis
model, chemical factors such as IL-4 and TNF-« production from NKT cells were thought to be very
important. Our study provides new insights into the mechanism through which direct interaction of
CD1 and NKT cells takes place. (Received December 17, 1997 and accepted December 25, 1997)
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ConA #1281 % CD 1 HitJi & NKT #ifgozefk

Fig. 1 Effect of Con A treatment on F344 rat liver. The HE staining of liver before (A) and 24hours after

(B) (C) Con A treatment.
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Fig. 2 FACScan analysis showing increase of CD1 expression of hepatocytes. CDI1 expression of normal (A)

and 24hours after 5mg (B), 15mg (C) Con A treatment.

3+4-1 BFHEBAR U T v b ESRATHEBEME AHG6 (I FHA22Z/- (Fig. 5).
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effector &£ 92 & X ICHBEWEWIEEZRL, £z,  #lABR%ETT>7 (Fig. 6). hepatic MNC iz\>§"h o
CD1 Zm¥8i 4 5 AH66 (Fig. 4) B L < Ml L <€ o i2EREFoMG st =69 2 25,
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Fig. 3 FACScan analysis of rat hepatic MNCs.
PE-anti-NK.
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Fig. 4 CD1 expression of AH66 rat hepatoma.
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Fig. 5 Cytotoxicity of normal and Con A treated rat
hepatic MNC against (A) hepatocyte and
(B) AHS66.

Hepatic MNCs were stained with FITC-anti- TCR « 8, and
(A) Rat hepatic MNCs contain about 209% of NKT cells.

(B) 24hours after Con A treat-
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Fig. 6 Cytotoxicity of Con A treated rat hepatic
MNC against AH66, YACI, and P815
(effetor : target, 25: 1). Each specific lysis
did not differ significantly (upper). Cold tar-
get inhibition assay against AH66 with or
without AH66, YAC1 and P815 as cold tar-
gets (effector: target: cold target, 25: 1: 1)
(lower).

cold target ¥ L TRV X 5121k, AH66 TRLFEW
W@ sh&® %2 Rw L7, 7, CD1 transfectant
(T9/CD1) * cold target & L7-588% (Fig. 7) T,
BETFEAL TORWEERD T fifdictbr, CD1 %
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Fig. 7 Cold inhibition assay against AH66 with T9
and T9/CD1 as cold targets (effector: target:
cold target, 25: 1: 1).

remove TCRa 8"

(FACSA) . \ oo
Hepatic 1X two population
—
MNC / (FACSC)
remove NK*
(FACSB)
A A B S
s
2R
*

TCRa B

Fig. 8 FACScan analysis of cell fraction after depletion of hepetic NK cells (A), TCR af* cells (B) or mix-

ture of both fraction (C).
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Fig. 9 Cytotoxicity against AH66 and YACI by un-
fractionated hapatic MNC (NKT(+)) and
by NKT cell depleted hepatic MNC (NKT
(=)). Cytotoxic activity of NKT(—) cells
to AH66 was decreased, but to YACl was
unchanged (effector: target, 25: 1).

Con A FF#E 7 M HEBINH L AT 7L L LT
WL OPDIBENRR I TR, w5 ZDEFIL
T, BE5%2UBETIY Y VBOY Y SEROEHE,
friRiEEEst, GOTGPT @ LRz POE b EHEE s,
BV > BROBEED8 R EN T WS, SEIOEER
TR D £ DR R, 7)Y VDY
UNEROBEARD, Y RoBESATREIN:,
—FHTIORFY v SEROTRT BHEIZ O W TR
THBH, 4P, Con A5 LD FFlifaE® CD1
DOFEMSBIML T W B AEE L, Y 88k CD1
DERIZ D WTHRET L 7z,

4-2 FFY /3% e NKT i



268 TRAKE— « R

FrU v sskizBais st b2 b 02 EATED, R
MW B % profile EFHENASND, ThbH, W
LWws NKT#lE & JidnsH%s THlEE22 <84
T30, SEEZZERERICED Iy MRS
NK v¥ 7% — (NKR-P1A) & TCR OW# % FH
T2 NKTHilaSEET 2 2 s 26D Lz, =Y
ANKT#HBEIEZTCRaBWMAZNKY £ 75—
(NK1.1#iJK, NKR-P1C) 2ffe#bLE0D IL-4
BEETDEOIBEEEDOERESNTVLEY, 20
TCR X Va 14-J& 281 2 vx3 N diversity Oz Hg—
% TCRa $HTHO MY 7Ly —#liflgd TCR &£ L
TRELZ D EE—DEBETFICI—NINT LS,
JF45 v b Tk NKT flasssgin Ui G Eys ik o545
WAL wIRERLID, HFEZ v FOFFY ¥ ERITIE
BEORBICHAEELENTEY, ZoEE{bic NKT
MHASEEGE L Tw3 2k, 7 CD1 2357 2 EHM
faiz & D RWLIESEE RIET 2 S AR S Tz,

Riz, MEISHBROMELD, AH66 12T 547 o8
ROMPEEEEIZ NK 2O LAK 0BS5S R EEW
THbO, £i, CD1 transfectant OIFIZREEIC L D
CD1 BEHA-FO U L DTH B REEI R S L.

effector IO BER MG+ 572012, KU 8k s
NKT fifa s bk UGS CTEME 2R L 7225,
NK @20 YACL ¥ 2 BEEEE R D 5
nizwas, CD1 2 EHIET 5 AH6 WEHEESENR
DET 2D, NKT gy Z ofEmtic ks <l
boTwa ZENELMITR T,

4-3 NKT #B8IZ & AT~ niE=E

NKT #ifaD¥EEIZRE L TRIT V> D DIEH RS
Nhiz. 77 A1 RE~ 7 ATk NKT #ifiss s g,
[L-4 DEEBB I 5502, ZO< AT Con A B
MTRIFAEB 2 5w, IL-4 2ERCEREST 5 &
FFAREET 50, $4bb, NKT ML 2 (L4
EEBNIFRDOB &L ZoTWb EEL SN, B
T CD4'T #ffa Lk v TNFa DOEEEDR 20 T E
Eaxh3, SSECDIREZ TVALEBW T Va 14
NKT #fEssgigi L, KO IL-4 EENB Z 574
WI kDS, ZOFHEAD IL-4 EAEMNTIEESW CD1 i
T B EDBHEMTE -T2, £/ Va 14 NKT il
i IL-12 24 ¢ 2B OEBICITRTH B LT 5
E]E A INTEY, CDIHEIZY v Rl L iF,
B LEEEDIEERBICASERLTWED Zep
5, FRZERS T, X DELCHRGECE{EDb-
TnaZ e FEaNG, NKTHEOY v FidEn
FIREECH - 7228, HIBHig F#IR 35 CDLIick D4

FLIEER5E

b, RBETBIEFHESHITHE o729,
4-4 TIRADETILE DL

SEOFRZ DIEETIE, Tv b Con AFFEETFNMVIC
BT CD1 $8#H & NKT filgssve 3 n s EimLFL£o
FECEboTw3, 851wy AD Con A fFRET
MEBOTRIEERFOIFECRESESELTwE L
WO L3 E Y, NKT s CDL 2585% L CD1
RIEE T A M UEEN S EE TR RO &
VS B R D RS RIB S 7z,
4.5 CD1#EEORETHHLD

CD1 wBIL TR I BRIz - TREGEELHs»
ZEN, IEEERRTEEWIRELDD, Hiohh
[FRRGT & L TZOMESEB L OB D 8EHS
ns, FFEERC CDLIEET2 VDY FRLETH
EpEI MO TRESBOBRIIFRETDH S,

5 & B

Con A fF#€7 0% CD1 & NKT #ifgozs{k
WOWTHRET L7z,

1) FFEZ v bCidirfileiao CD1 #5oEhnt
Twiz,

2) H#I v b TRIFY > o88ko NKT #ilgoEE
DAL Ttz

3) NKT #ifgss CD1 #3# L, MaEEmEL =~
T EHRBEINT.

E i

FEKZBIhl-n, HEE, FREE V2w
AR 1 3B SRR e b AR E RN
BARFREE RER iU T,

Z2EXW

1. Strominger J. The y8 T cell receptor and class
Ib MHC-related proteins. Cell 1989, 57 : 895-898.

2. Stroynowski I. Molecules related to
major histocompatibility complex antigens.
Rev Immunol 1990, 8 : 501-530.

3. Blumberg RS, Gerdes D, Chott A. Structure
and function of the CD1 family of MHC-like cell
surface proteins. Immunol Rev 1995, 147: 5-29.

4, Bendelac A, Lantz O, Quimby ME, Yewdell
JW, Bennink JR, Brutkiewicz RR. CD1
nition by mouse NK1* T lymphocytes.
1995, 268 : 863-865.

5. Beckman EM, Porcelli SA, Morita CT. Recog-
nition of a lipid antigen by CDI1-restricted af* T

class-I
Annu

recog-
Science



10,

11,

12,

13.

14,

15,

16,

17,

(6) 1997

cells. Nature 1994, 372: 691-694.
Sieling PA, Chatterjee D, Porcelli SA. CDI-
restricted T cell recognition of microbial lipog-

lycan antigens. Science 1995, 269: 227-230.

. Moody DB, Reinhold BB, Guy MR, Beckman

EM, Frederique DE, Furlong ST, Ye S, Rein-
hold VN, Sieling PA, Modlin RL, Besra GS,
Porcelli SA. Structural
glycolipid antigen recognition by CDlb-restricted
T cells. Science 1997, 278 . 283-286.

requirements for

. Kawano T, Junging C, Koezuka Y, Toura I,

Kaneko Y, Motoki K, Ueno H, Nakagawa R,
Sato H, Kondo E, Koseki H, Taniguchi M.
CDl1d-restricted and TCR-mediated activation of
Vald NKT cells by glycosylceramides.
1997, 278 : 1626-1629.

Vicari AP, Zlotnik A. Mouse NKL1'T cells: a
Immunol Today 1996, 17:

Science

new family of T cells.
71-76.

Makino Y, Kanno T, Ito T. Predominant
expression of invariant Val4t TCR « chain in
NK1.1*T Cells. Int Immunol 1996, 7: 1157-1161.

Toyabe S, Seki S, liai T, Takeda K, Shirai
K, Watanabe H, Hiraide H, Uchiyama M,
Abo T. Requirement of IL-4 and liver NKI*T
cells for Concanavalin A-induced hepatic injury in
mice. J Immunol 1997, 159 : 1537-1542.

Gantner F, Leist M, Lohse AW, Germann PG,
Tiegs G. Concanavalin A-induced T
Mediated hepatic
1995, 21: 190-198.
Mizuhara H, O’Neill E, Seki N, Ogawa T,
Kusunoki C, Otsuka K, satoh S, Niwa M,
Senoh H, Fujiwara H. T cell activation-as-
sociated hepatic injury. ] Exp Med 1994, 179:
1529-1537.

Tiegs G, Hentschel J, Wandel A. A T cell-
dependent experimental liver injury in mice in-
ducible by Concanavalin A. J Clin Invest 1992,
90 : 196-203.

Ichimiya S, Kikuchi K, Matsuura A. Structural
analysis of the rat homologue of CD1; Evidence
for evolutionary conservation of the CDI1D class
and widespread transcription by rat cells. J Im-
munol 1994, 153: 1112-1123.

Matsuura A, Takayama S, Kinebuchi M,
Hashimoto Y, Kasai K, Kozutsumi D, Ichimiya
S, Honda R, Natori T, Kikuchi K. RT1.P, rat
TL. Im-

cell-

injury in mice. Hepatology

classIb genes related to mouse
munogenetics 1997, 46: 293-306.
Vanderkerken K, Bouwens L, Wisse E. Charac-

ConA fF& I8 2 CD 1 HiR & IF NKT #ilgnzt

18,

19,

20,

21,

22,

23,

24,

25,

26.

269

terization of a phenotypically and functionally
distinct subset of large granular lymphocytes (pit
cells) in rat liver sinusoids. Hepatology 1990,
12: 70-75.

Hunig T, Hans-Joachim W, Hartley JK,
Lawetsky A, Tiefenthaler G. A monoclonal
antibody to a constant determinant of the rat T
cell antigen receptor that induces T cell activa-
tion. J Exp Med 1989, 169 : 73-86.

Giorda R, Rudert WA, Vavassori A. NKR-P1
a signal transduction molecule on natural Kkiller
cells. Science 1991, 249 : 1298-1300.

Watanabe H, Miyaji C, Kawachi Y, Iiai T,
Ohtsuka K, Iwanaga H, Iwanaga H, Abo T.
Relationships between intermediate TCR cells and
NKI1.1*T cells in various organs.
1995, 155: 2972-2983.

Koseki H, Imai K, Nakayama F, Sado T,
Moriwaki K, Taniguchi M. Homogenous

J Immunol

jun-
ctional sequence of the V14* T-cell antigen rece-
ptor alpha chain expanded in unprimed mice.
Proc Natl Acad Sci USA. 1990, 87: 5248-52.
Yoshimoto T, Bendelac A, Watson C, Hu-Li J,
Paul WE. Role of NKI.I* T cells in a Ty2
response and in immunoglobulin E production.
Science 1995, 270 : 1845-1847.

Chen YH, Chiu NM, Mandal M, Wang N,
Wang CR. Impaired NKI*T cell development
and early I1L-4 production in CDI1-deficient mice.
Immunity 1997, 6: 459-467.

Junging C, Shin T, Kawano T, Sato H,
Kondo E, Toura I, Kaneko Y, Koseki H,
Kannno M, Taniguchi M. Requirement for
Vald NKT cells in IL-12-mediated rejection of
tumors. Science 1997, 278 : 1623-1626.

Kasal K, Matsuura A, Kikuchi K, Hashimoto
Y, Ichimiya S. Localization of rat CDI1 tran-
scripts and protein in rat tissues.
munol 1997, 109 317-322.

Zeng ZH, Castano AR, Segelke EA, Stura EA,
Peterson PA, Wilson IA. Crystal structure of
mouse CD1: An MHC-like fold with a large
Science 1997, 277 :

Clin Exp Im-

hydrophobic binding groove.
339-345.

AIRIEE RS
(T 060-8556) ALURTHHHRXF 1405 17 TH

LRERARZESRETE LHE BRE—



