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Abstract : Effects of ursodeoxycholic acid (UDCA) on antigen presentation were
investigated using monoclonal antigen presenting cells (APCs) and T cells. A mouse B cell
lymphoma line expressing immunoglobulin M (IgM) specific for trinitrphenyl (TNP), a T
hybridoma cell line specific for chicken ovalbumin (OVA) and TNP conjugated OVA
(TNP-OVA) were used as APCs, T cells and an antigen, respectively. The T cells are
known to release interleukin 2 (IL-2) and to obtain cytotoxic activities when they recognize
the particular sequence of 17 amino acids of ovalubmin (OVA peptide) in the context of
major histocompatibility gene product I-A¢ molecules. UDCA suppressed IL-2 production
and cytotoxic activities of T cells. These suppressed T cell functions were also observed
when the OV A peptide was used instead of TNP-OVA. UDCA, however, did not reduce the
spontaneous expression of either MHC class II molecules or TNP-specific IgM on the
surface of APC. The capping and internalization of surface IgM during antigen exposure
were not affected by UDCA. Furthermore, antigen-pulsed B cells in the presence of UDCA
retained the ability of stimulating T cells. These results suggest that UDCA does not impair
the function of antigen presenting cells and that UDCA may interfere with the recongnition
of processed antigen by T cells in antigen presentation.
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AT H HEF & LT, UDCA #51c X 5 SR
R DZALY, UDCA OFIBIERY % X O ilfalB iR E
FORBF LR TN, ShbDfERRKT T, i
B e R R D BiEE 35 X OFF OB RI TS T L
V. £ZT, bivbhil, UDCA 2o aEERicd
ALTWASEHEL, CoBSil <, UDCA D
immunomodulation IZ D WTHRE X ER, hF TIT
UDCAIX B b ) vABofEsr =7y v(IDES
OMFIER e e T MEHERO 1 + 7 4 VELE
ST A IEIER R LTI, RETlE, Cal-
mus HW= Lacaille 5% V) v < ERGHE G X
3 UDCA nE&Exkat L, UDCA 2V v BRhFEIMK
BRI 52 L xBd Tk, UDCA BB RICEE
FRIEFTEEBEOENL Lo TE.

KFFECI3, EE1, UDCA OAEHSIER»—BH
LK, THifEKFEETIRCH T 5 0ERE0E
KEIGTH HHBERFI G EIET UDCA 0# &1z >
WURE L. BURRRKIS ST 5 UDCA offf %
FHET B, BEEELHRELLE/ 72
TR E e HIRIRR T v e A REEB LA, 3
febhb, VIREBRRMEE LT 75 v TH % trinitro-
phenyl (TNP) 4R 7z Ig #KHI 3% BAIRAE, T
B LTEBIE7 A7 3 v (ovalbumin, OVAYEEN T
~AT7Y N — <Ak FURELTTINP ZMML 2
OVA A\, THifaoMmEEEMES X O IL-2 E4%

TR IR IR R RIS IZ 3s7F 5 UDCA o fE A &5 L.

PBC ORHERE 2 5 L THREB Y T TREIXRED
WETHD, FOWFELTRTY v KX sHERE
ENHEEIN TN, RKFFRICE - TER L TM
R EIEE LI b & IL-2 A 2 CHIREE TS
LRTCENMBRATE DD, o THBEROTERLE
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1. UDCA

UDCA & L Ti%, UDCA-NaCGER HIEIEHE) 4+
Uy, BRI 0, 0.01, 0.05, 0.1 mmol(mM) ¢ff A
Lic. A UDCA R, ¥AZ7 <=t 27574 - THE
9 BEAETH D Z EVHERIR TS,

2. ok

THifEE LTBINEA 7~ 7 3 v (ovalbumin ,OVA) 4
BT ~4 7Y ¥ —<#ifgkk 3 DO 54.8(1-A¢ restrict-
ed)®% B FIRTR M (Antigen presenting cell,

APC) & LTz Balb/c =7 AHisk B Y v < fE#k A 20-2
JBBEFEARTER I~ T7T VP =brT =
= s (trinitrophenyl, TNP)% & i 7z IgM (sIgMqyp) &
FHIT 5 A20-HL BR'®2V %A Lie. o3, 3D054.8
B S e By, TL-2 B4R win 2 CHIfaREErE s

BRTCENADRTRY, e, ZORBTHIURE=
vk =7, OVADHEIBENLHEINEFDCT I /B
THHEBRFEEHBPALTWBD ik, Thb3
DO54.8 ¥ X OVA20-HL 1%, r v b K¥EEZHE
OB EBRL I vtE IR,

3 DO 54.8 DiMfEEETEM: & 5L+ 5 ZRMIE & LT
3, FFHERRME A 20-HL 2R L, & offic, C57
BL/6N = w A3k T v v ifafE#E EL 422, Balb/c <
v 2 I8 FF B SR EFSE MMk BNL 1 MEA. 7R. 1(ATR)®
¥} X e + FREM Bk PLC/PRF/5%% bystander #ifa
ELTHERAL.

3. HR

HFE & LTk, TNP 2L 7% OVA(TNP-OVA)
BHBHEOVA =75 F(323-339 tyrn) %, & b Ik
B2 ug/ml e CTHER L. ok, OVA =7 F CER#D
Tyr %, 274nm CORKEC X 2 BENELY A S T
Bicdfmlic. Tyr O X b =7 F OHURMEL
FEYZT W EIIRCHER IR TV 5D,

4, 7m—H4 A M) X BHERRMBEED
IgMuppds & OV I-AY, [-ECD B R

A 20-HL 033 IgMpeBEDO TR I, A20-HL
AX10E ket 7 rd w4 VEFITO RIS L
Y FH~ v ARES » 7Y Vo @A T 30 FRL
L, SEHEGEOHE T r — 2 b ) —@H LI Fi, [AY
ERIO-EROERIIT, A20-HLAX109E) #xk
T, €A FVEGHLI-AYE 2 7 v F — ¥k MKD-6
FRI A FVEAI-EE ) 7 v 7 — A HifE 14-4-5S
CT30SHAEL, 3EESEOHRFITCHEAT €YV
FRHGZE—X ) LT,

IgMpp s & OV I-AY, I-E BRI Mz R 13 UDCA
DOFEDFMIzIE, UDCA.1 mM)DHFFED % LI
FFAETFC 24 BEREEE L e A 20-HL ZF v

Ebhig, PUR TNP-OVA FHETICH T, A20-HL
DHRDHEY 7V ¥ TH 5 slgMppe DENEIC RIE
3 UDCA 08 % RERIICHE L .

5. HUERRT v w4 & THEEE O

AP A LA HUR ARG © schema % Fig. 1
3. BEHom<®, 6 RFES V- b ZTHIE
(TNP-OVA %713 OVA =7 % V), HEERRME1X
108, T HfE 5X104E % 10 %R ME (FCS) &t
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A20-HL: Balb/c mouse B lymphoma line
expressing IgM specific for TNP
3D054.8: T cell hybridoma
specific for OVA
I-Arestricted

RPMI 1640 352K (A KBIEAFD200 ul FTEEL 2.
Z oBg, UDCA #HKEE 0, 0.01, 0.05, 0.1mM &7
BX5ERINL, 24 RERRSEREOEE FEY [L-2 JIE
HeE L.

FERTEBI BT 5 UDCA ofE A v iET 5
fodb, HUERFHIR L OTHRiE3 UDCA 0
B OoWTHRE Lz, bbb, HURERRMER/ 1X10°
fE% UDCA(0.1 mM) DFZEE 72 IFEFETIR BT,
PR TNP-OVAQ pg/ml) % &% RPMI 1640 ¥EEK 1T
T 180 orfEsEEE L, e, T MM 5X104E & g,
F00.01mM © UDCA DFED 5 VEFEFETRE
T, 10 % FCS % & 1 RPMI 1640 5532 %% 200 1 T
24 BEMREE L, BEEEE O L2 E-RL2HE L.

6. T HERaE Ao S

THIFREMELOFEE & LT, BE EEhD [L-2 Fik
% IL-2 dependent cell line(CTL. L-2)> DNA &%
BECHE L. Thbb, B EREEID
UDCA ®&EL %, 2o IL-2 4% k1% 20 «1 % CTL.
L-2 1X104E %4y RPMI 1640 522% 100 ] &1z in
BEL EEMMBHKEMZ IC1IkBgo CH] -

Th

(3D054.8)
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Fig. 1. Schema of antigen presentation using A20-HL cells as antigen presenting cells
(APCs), 3DO54. 8 as helper T cells and TNP-OVA as an antigen.

Thymidine(TdR) %M 2, X B 4RO L2 DK
TdR OH D iAHZFTE LIz, 7 — & 1% tripricate D
TH5.

THBEELD S 5 0 LoDl E LT, THfaOM
BaREEEME AR Lic. 3DO0 54.8 133E ML S hiclR, T
FHRmMETH 5 A 20-HL F X O bystander fifd izt
LMIFEER 2R TS LA TV 3. LT, 2h
b OEFHICRT T % 3 DO 54.8 DA EE M % Cr
release assay I CHE L. %9, A20-HL X475
3D0O54.8 D MEEEM 1, A20-HL % 100kBg ©
Na,CrO,(1 MBq/ml, Amersham)37°CC 1 RfIEZE# L,
RPMI 1640 ¥# ¥ C 3 B & o BRITFR M L L
THEALE. bbb, VEB A~ 77— &8
W, SICr B L e PR IR MM 1 X 1@ R HUR 8 X 0T
MR 5X 104 & #1210 % FCS % &1 RPMI 1640 #53%
¥ 200 ul e, UDCA OFETH 5 ILFEHFET °FF
EL, 552 16 RERIH O RTE B 100 pl ZEERL y-> v
FU—vavivvr—TEEFORMEELZRIZEL .
> ¥z, bystander M35 3 D0 54.8 D MifaEE
JEMEE, S'Cr 45 L 7 bostander Mg 1 X 1048 & HL IR,



TV FAFy 3 — LB(UDCA) DR &ifE R

BUR IR R M B 1X 1058, T #ffE 5X 1048 % & ¥ 10 %
FCS &% RPMI 1640 £22# 200 «1 #+©, UDCA &%
T BT CHE L, 5538 16 HEG0%E Lk
100 pl DEENEMEZRE L. 7538, % cytotoxicity ik
KA X hEHLE.

% cytotoxicity= {(a—"Db)/(c—b)}x100

T2l a  SREREEEERCRTE S
b BRBGHER SN
C [ EAHEMERUEN

Tods, BARFERERA I35 Cr B MRRIER 100 »112 100
wl OFERE x, T RERAEEERAEE 3 Cr Bkl
AR W 100 1 1 1 % Triton X-100 % 100 w1 b0 2
THUEEN 2 BIE L.

7. NK{E#HR X O LAK E#ic X iE$ UDCA 0§
&

fEE B\ O R AY I B 8% 3R 1% Ficoll-Conray % B\ 7z
EOSDBE X vEREL, Vv =a2vesr v IL-2(1000 10/
mD & &b icfEs DEED UDCA DFHEDS ET10%
FCS % &1y RPMI 1640 558 ¥ Fhic € 72 REfE 5 & L %o
%, K562 flifgss X O Dauji MR35 MifuEEE %
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1. THREECESCRIES UDCA oE

PR E LT TNP-OVA # A\, FURRTRMES X O
THiKE2 B 70 5 BER DHURIRR 7 » & 1 Ric UDCA %
Wi sz kicky, THlaD IL-2 E4L, BEKEE
il 2 i (Fig. 2, left). %7, HURERMRCR
5 Tl MiaEEEM S, UDCA ofinic & h Mg &
h, ZoMH X UDCARE &KEM TH - (Fig. 2,
right).

Bystander #lifa 33 2 T # B o> 4 b R 50 M e s
LC% UDCA i3I8 fEf L= (Table 1.

2. HIFERRME A20-HL &35 MHC 7 5 2 11
PR X O IgMene D B REHIIZKIET UDCA OfE

UDCA 0.1 mM DF#T T A 20-HL % 24 FFfE &
LTh, [FAYR X O slgMune DEHIZFESY 5 FTh -
7= (Fig. 3). %7z, A20-HL @ I-E4kH 4 UDCA itk b
&% 5 Jiad - 1= (data not shown).
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Fig. 2. Effects of UDCA on IL-2 production and cytotoxicity of T cells.
APCs and T cells were cocultured with TNP-OVA (2 ug/ml) in the presence or

absence of UDCA.

IL-2 activities of the supernatants were determined by DNA

synthesis of CTL.L-2 cells. Open and hatched bars were represented [*H] thymidine
incorporation of CTL.L-2 cells incubated in medium alone and in medium containing
1000 U/ml of recombinant IL-2 (Takeda Chemical Industries, Osaka), respectively

(left).
(right).

Cytotoxic activities of T cells were estimated by *Cr release from APCs
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A 20-HL o IgMnZFH K33 UDCA D&
A20-HLOHEOHE ) ¥ FThHHMBEED

IgMyp B 1%, UDCA (0.1 mM) OFE I hpvio 53, iR

TNP-OVA(2 ug/mD DR & b BRI L, %

Table 1. Effects of UDCA on T cell cytotoxities to
bystander cells

Bystander Presence(+) or absence(—) SICr
cells TNP-OVA UDCA release(%)

EL4 - - -3
- + 2

+ - 70

+ + 32

ATR — — 2
- + 2

+ - 61

+ + 29

PLC/PRF/5 - - 1
- - 0

+ - 39

+ + 19

£ %

DELRILUDCA I X ) &% 5 1 inh - 1= (Fig. D).

4. FEERBEB KT S UDCA 0B

UDCA 0 FHETTHIR TNP-OVARE I A
20-HL 1%, UDCA O3EHF#AEF THIRBE S hic A 20-
HL t RABE W THIE3DO54.8 D IL-2 EAFEL
Bic. LoL, HURERMM A 20-HL 3T #fa & #63
5B UDCA AT 25411, THilaD IL-2 &
A3 X iz (Table 2).

5. OVARZF FEAWHRERCE 5 T Ml
EHCES X IET UDCA 08

PR &L LTOVA =77 F eV, HLE, fiRE Rk
BILOTHELORBHTRRRT » €14 R UDCA &
L, THIfEo IL-2 EA S X OHIREE S BUE
4 UDCA D& L. THRD IL-2 B4R IO
APC 1izxt3 % MfuEEEM Y, & b1 UDCA BEKREF
MVl E h e (Fig. 5).

6. NKEHF X O LAK E# 12 %3 UDCA 0§
&

UDCA (%10 4M LU F o E Tk NK % & O LAK i

Table 2. Effects of UDCA treatment of antigen presenting T cells and T cells on antigen presentation

Presence(+) of absence(—)
of 0.1 mM of UDCA

Presence(+) or absence(—)
of 0.1 mM of UDCA

IL-2 production
SH-thymidine uptake

during antigen exposure to APC during T cell recognition of CTLL-2
- - 18086 + 1180] .
- + 10116 = 941
+ - 16946 + 1442 :| .
+ + 9771 + 686
* p<0.01
500 - 500 -
L7 L A
© ©
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Fig. 3. Effects of UDCA on spontaneous expression of surface IgMme and I-A¢ on A20-HL cells.
Cells were.incubated for 24 h in the presence ( Jor absence (------ ) of UDCA and the
expression of IgMye (Ieft) and I-A¢ (right) were quantitated by fluorimetric procedure. A20-2] cells
(GRS ) do not express IgM. ‘
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Fig. 4. Effects of UDCA on the expression of IgMyp during antigen exposure.

A20-HL cells were incubated with TNP-OVA (2 xg/ml) in the presence (

) or absence

G----- ) of UDCA for 10, 60 or 180 min and stained with FITC-conjugated anti-mouse x antibody.

B3 E A EHELE 2 Tabyo 128y, 50,100 M TIX
iGN 2K F &7 (Table 3).

% =

bhbhit, Thicic UDCA DRERCRIETE
ot #ER, UDCA 7Y v BRic X % Ig EE
ERIET A ERLIOIL-2, IL4, 1 v E&—7=rY
#Hv=AFNy) e EDTHAERDO YA + h 4 VEEYR
MEFT 2z L EXALNMCLTERIY, ZhbDk
#1x, PBC » UDCA {RHRIFIC A b 5 My < 7 2
— & —DOHE, FEGEOBEY REXN L Bibnbo
HHEEARELTA D THo%. 3, UDCAHBY v
NERD Ig EEAERIEIT 5 2 &3, PBC @ UDCA YA #ER:
Db D EF LT 5 M IgM [ED FRERH § b
2V N 7HGEOBRELEHET S Z ENAEETHB.
Ebic, UDCA 2 IFNy e £ THifad kD1 » 7 4
VEERIHIT B C LT, SEfcsds MHC 7 5
AIBI I OREREAIIMLOh, PBCOFEED
FREHTHREEETHRCTDR X 2HED 5
RS T A EENBR S h TV BRSNS 2 5

Table 3. Effects of UDCA on LAK and NK activities
Effector

UDCA (mM)
. Target

eatio 0 0.0l 005 0.1

301 0.6 9.6 9.2  5.4*
aclt\ilfit 10:1 59.4  47.4%  42.9%* 32.5%
Y3001 76.7  72.2  68.8% 54.7**

301 42 38 42 40

ai‘fvﬁ 1001 40.7 361 32.4* 29.4*
Yoo3011 72.7  69.0  63.1* 56.1**

Each data was compared with that in the absence of
UDCA. *; p<0.05, **; p<0.01

nas.

T, FHD, FEEEHNY ‘/ffﬁ?ﬂ?ﬂﬁﬁ%ﬁﬂﬁ?é
T « B Y v Bk REHICFIET UDCA OB 18E
& LCUDCA oegffifEAxfMii L <& . T7b
B, B b VAERO [g EAIIB Y VARBIEHETH
% Staphylococcus aureus Cowan I # Vv, TV v <3k
DY A+ H A v EEEI L Phytohemoagglutinin < Con-
canavalin A /e EDORIBWEEFER L. L, SHE
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Fig. 5. UDCA suppress T cell activation by OV A-peptide.
UDCA suppressed IL-2 production and cytotoxic activities of T cells when

OV A-peptide (-------- ) was used as an antigen instead of TNP-OVA (

).

Data were compaired with those in the absence of UDCA. *p<0.05, **P<

0.01

DEFEDBTH - TL, FERFRACAERIERLIh
TWBD TS, AILGrOBREARN<s/ 77—
s EOPUFRRTMINC X IR T B v =+ ) —DHIR
BRHTHMRFECIERENS LT, BEALDTHA
REERBERIEIR Eh T\ 5.

T, AW, FEX, JURAHURERRMRC
IO PURERNT V) v AR ENT U v BRoNEH
b h s —BEORFRTARIC UDCA B ED X 5 1
BIDLhvE, ®/ 7 rr—AicRRELER L CHURR
R7 v A RERACTET L. A7 v 21 1ZBWTC,
A L THIRR IS AL S B, TL-2 REEET B & &
bz, MlEEEEEAES T b TED, T
MR X % Ml S w3 5 UDCA o fE 8 % 5
FTAHZENTRETH S, T, ZOTHAORLT 24
R b =707 3 7 BESIIEMTHY, o=t
— T B LI ALER L T F P RHAWB I L
kb, HFERRHERC X 2HEDOR DA% « HEDOE
BEA*y 7L TTHRZEE LTS LR THS.

RIUFRTRT v 24 R CCREBETE, 27
UDCA @#E» e T i IL-2 D& R X ONifakE =g

HERIET 2 2 ERBB bR, XKk, FRERMK
DOHIR DM R X OHFA T O BRI S (proteolytic
processing) 12} 133 UDCA DB R Lick & 5,
PRSRRAAE A 20-HL o$i R % 1 UDCA i3
3, A 20-HL FH LD IgMpe BB Lic. 7, UK
RHBELUMBEACE DA AR A20-HL &, Ti#Es
DO54.8 & IL-2 EAZHE LG, FURRRMRL
T Mifa 2 b3 5385w UDCA 2T 5 &, IL-2
EBIETLLE ThboRENDHIRRERECEITS
UDCA ofEH & L%, UDCA 3#iRIERMBOHIR
DR « HIRCEETBD TR, LA, THlc
BEESEH L CTEE LRI 52, B5 i, HURER
MRaEEORR 75 N &2 7 R N5 FEEEDORE
{LEfAET sz Lickh, THELX 2HERSAREY
T DEE L bR, Xbie, FURERMAROKR
R OHE « S8y 507 OVA =75 FEHR
CLTHEALESE TR WTS, THBOEE/LT
UDCAwX vl eahsz &nb, A &3 UDCA
DYE AR U RS M O PR AEMEE I b B D TIkie
<, Ry, THRAESD S ITHRC X 59EDH
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BRCH B LHEEI Wi,

ABFZEC, UDCA 23T V) v <AHROFFEIRRMAES X O
bystander fifaics3 5 MRS EE 2 IIHIT5 & L8
BonEinofe. PBCIREWTIE, ZOoBRELT, T
) VAP EHCIEE ERRE LD L HORT F FHIE
SFFERHBL, BELEYEETH L CHENEY X
FeF EELLRT WA, Lichis T, UDCA o# b
X D BBITEAE R AL L, 1Mnrh UDCA 2 2388 hn 3
5T &zt by, UDCA M HEfIEEEMT v v < BRoOMEMRE
ERBETICTCHBHHBERELLRS. Ibig, &
Fx, ) VRO MRREEEECRET UDCA 0
L LT, NK &M% X OV LAK &M 2 g3 UDCA 0 f
oW ThBREEIM2 L& 5H, R ) UDCA 13/
EHE R LA MEMERT 2 2 L 2RD T 5.

AR TEENHO I LA UDCA DT YV v 2Bk
faEEEmEEmslfEA %, BEicEE b o#E Lk UDCA
» immunomodulatory effects 12 2, UDCA D #% g%
~0D g% % schematic iz Fig. 6 iwK/R7 5. UDCA #
LRz UDCA 2\ BEHERTH 5 &\ 545, Kigim
CHATPIRMIC B CRWRES S S h, FIIRMm O
WaRFAZF5C Lok, UDCA ORERMIERE, &
SBT3 4F2bh5b. BE, HEACHTS
UDCA &tk x, PBCDflizd v 1 4 & ¥ A8 HFF
420729,
sus-host G 7s & Thbh, ZhbOFEREIRD

NAT Y v ASRAPFEEOER TR T LHE LR T 5.

ik B

UDCA = X 5 THilaES Lo MHIEF < 2 7 =
— N7k R R L PURRR 7 v 2 1 & ORG
L, TFoREEL.

1. UDCA %, T#ifamD IL-2 B4 ¥ X Ol s
Pt LI ER L.

2. UDCA i, HiFRTMEOFUR DI b ihds L O
N COSR(T r v v 7)) BRICHELRIT X e
o T,

3. UDCA X, ~7# FHRIZ L 5 THilao ik kic
R U THIHIECEA L.

U EDR#E & v, UDCA OHRRRIC I 5 ERIHA
EHERTARE TR, 856 SRR ek
HEnicHimRo Tl X 52REBRED 5 LT iz
DEDTHHEELLRT.

B DRI 429 % X OFBER © graft-ver-

Macrophage

Epithelial
cell

. suppressive effect of UDCA
—— [ activation
~==-» ! induction of MHC antigen

------- + . cytotoxic effect

- { MHC class I molecule
- : MHC class I molecule
- . T cell receptor

Fig. 6. Schema of immunomodulatory effects of
UDCA on immune system.
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