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HEED NK Sk RS THE8 oW TR Lz, UDCA#RER I3, UDCA &5l
T, CD3BM:MBRFIEFEBEL GREH66.5%, FERERTL.4%, p<0.05), Fi) v %
hECRBRIEYED b o 7o, NKHIREEIFECE (15.4%, 11.2%, p<0.05),
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—F, nvitro BT ) FA+v2— B (CDCA)

76 UDCA 0 ) v <R R THELRF Lt 2 A, CDCA X NK #ifaiEEdH
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Ty /Fd+Fxva—-aB (LLTFCDCA) iz b T
UDCA © ¥ v ~ERREIC BT RE YR L1,
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1) wR

BEIFER (1981~1991F) Ic&RK¥E 1 AdtE
T UBERRICC, BAS T#EoFk) BERRE
Plick 5 PBCREWii VW2 I A KRERY
PBC #3286 (5% 8 61, L4208, “Fi#i54.6+12.3
B LEEETH (B2, k56, EM61.3+
9.3 XX R & L, @M%, Schever 78T
Stage 1~ 11 186, Stage III~IV 9, FF4i&KRETT
1TH ot MNEBE28H P14l UDCA 600mg/
HogoR5E+FUDCARLER (PHEL5HIM
10,12 A) &L, UDCAE G Thbihralc TH%
UDCAJEf &8 & L CHBHEIclE T L & iz,
UDCA #5841 5 ¢ix UDCA #58i#coE{bi
DLTHERE L, EHOEKRE %Y Table i,
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RPIZEERF Iz~ Y v iR & h iR A & L
ML X D MR E AL, UTOHEBK2VWTH



Table Patients profiles.

YAV TFhEya-LBRESEHDO Y v SRBEOEL

Non-UDCA group| UDCA group
Number 7 21
Age(years old) 58.8+7.7 53.6+12.9
Sex(Male/Female) 3/4 5/16
GOTUU/L) 55.4+22.7 62.3+78.2
GPTUU/L) 57.6+20.6 57.6+74.8
ALPUU/L) 732.0+543.4°¢ 371.2+270.1*
y-GTPUU/L) 277.0+204.6° 147.4+161.4*
y-Globurin(g/d?) 1.5%+0.3 1.6+0.6
IgM{mg/d?> 479.1+135.5 437.4+181.9
TBA(uM/L) 5.4%1.6* 24.5+34.8¢
BA composition
CDCA(%) 51.64+6.7* 24.9+7.0*
CA(%) 33.5+1.9* 22.1+24.1*
DCA(%)> 9.3+6.7 6.8+5.6
UDCA(%) 5.6+4.0" 46.3+20.1*
Histological stage(Scheuer)
LI 5 13
1-1v 2 7

Non-UDCA group : patients non-treated with ursodeoxy-
cholic acid treatment. UDCA group: patients treated
with ursedeoxycholic acid treatment. TBA : total bile
acid. BA : bile acid. CDCA : chenodeoxycholic acid. CA :
cholic acid. DCA : deoxycholic acid. (* : p<0.05)

ExIT-T,

i) THRy 7€y b

CD3, CD4, CD8, 4/8HizowTE/ 7 v —F 1
fE% AT, flowcytometry & CTHRIE L,

i) v ERGE(LRER

mitogen & L T phytohaemagglutinin-P(PHA-P,
DIFCO #) 20ug/m!, concanavalin A (Con A, EY
5 &35 b Y—#) 15ug/ml, pokeweed mitogen
(PWM, GIBCO #)2.5ug/mi! &L 37TC, 5 %CO,
DE&M TSRS, [6°H]-57:ov (7> v 4
#0.5uCi/well N2 T X HI24FFENEFEL, O A
HEEEZEL, LLToR 6 stimulation index (S.1.)
DEHERIT » 1,

S.L.=mitogen % 0 ¥ OHH b A & #E (cpm)/
mitogen FEFEINFEOSH B 0 A REE (cpm)

iii) Natural Killer (NK) #ifaiE

K562fifa % #Epy#ife & LT, Effector cell/Target
cell (E/T)=10/14zT, S'Cr i HWTRIFEL
f;?).

iv) Interleukin 2 (IL-2) EEH4#E

PHA-P 20ug/ml % mitogen & U TA485; 3% 4%
DR/ LEYERL, <7 2 g3 IL- 2k Ml
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(CTLL-2) #B\vTii ) L Az H-7 : o v DR b2
HEERE L 729,

3) in vitro TORFEEE CDCA & 5 iz UDCA

0 NK #iaiEt CcRITTRE

¥, @EEOY v BR% CDCA /243 UDCA %
$EFRIN, 1.0, 10.0, 100.0xM O 4 5 C24RRISE 4
NK #ifaEtE A JIE Lk, %kiz, CDCA 10.0uM &7
iz UDCA % EFME 22621.0, 10.0, 100.0.M Fiin
L NK #ilaiEi: 2 WE L i,

4) WEEHSFaiRET

TEME T BERERZE TR L, #ateamehi
Student’s paired t test % 7-¢% unpaired t test % -
®mE LA,

s R

THIRRY 7€ v bid, EHXNS L UDCA EH &I

LI UDCABREHOZRETH LA LERK
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Fig. 1 Peripheral T cell subsets of the patients
with primary biliary cirrhosis.
a) Difference between non-UDCA group and
.UDCA group. b) Comparison of before and after
UDCA therapy.
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M oten’, UDCA J# 58 & UDCA # 5oLt £ 5t CD3B t: 4 B 2 & Uiz CDARE 4 AERR £ iz 3s

v, CD3RE MR 3 UDCA JEHR 5B TEHT4. 4% WTHBRET R bhi (p<0.05) (Fig. 12,
%t LT UDCA # 58 Ci2F15966.5% L HE KT % Y v S ERShH{LEER T, mitogen & L TRV
Favte (p<0.05), FE:BD\ %7 5EHTE, UDCA PHA, Con A, PWM oW Fhizk W THIEHHE,
PHA Con-A PWM
Sl S S.
1000 | 400 | 200}
! 300 | !
a
500 | 200 | 100}
g 100 | |
Contral  UDCA(:) UDCA{+) o Conirol UDCA(-) UDCA(+) 0 Conirol UDCA(:) UDCA(+}
PHA Con-A PWM
S S| S.
1000 400 I 200}
- 300 | -
b
500 | 200 | wo{
100 |
. . . A 0 A .
Before  After Before  After Befcre  After

Fig. 2 The lymphocyte stimulation tests of the patients with primary biliary
cirrhosis.
a) Difference between non-UDCA group and UDCA group. b) Comparison of
before and after UDCA therapy.
PHA : phytohaemagglutinin, Con-A : cocanavalin, PWM : pokeweed mitogen

% %
40 40 3
a °f e w  p °f =
g | g‘ 30 |
T °
L] S
3 2| 3 2}
X %
2 ‘ z
10 } jl: 10 }
o o 3 1
Control UDCA(-) UDCA(+) Before After

(3% : p < 0.05, % 3% : p<0.10)

Fig. 3 The natural killer cell activity of the patients with primary biliary
cirrhosis.
a) Difference between non-UDCA group and UDCA group. b) Comparison of
before and after UDCA therapy.
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Fig. 4 The interleukin 2 production of the patients with primary biliary cirrho-

sis,

a> Difference between non-UDCA group and UDCA group. b) Comparison of

before and after UDCA therapy.

UDCAJE# 5%, UDCABREHO LM 6 Vic
UDCA # 54tk @ e 2B len - 7o (Fig. 2),

NK #fiEE T3, EFRRTOTHI5.2%n L
T, UDCA FEREB TRFH11.2% & HHITIEL (p<
0.05), UDCA 5B C1315.4% & TFHx % & MBE
Thote, T, BABUHATH, UDCA #4541 NK
MiiE(Eo LAERAED bl (p<0.10) (Fig.
3.

IL-2EE 4B oV T, IER N &R & UDCA JE# &-8)
LU UDCABSBHEDUBETRERILALAL
moton’, UDCA JEi 58 & UDCA # 5B o th#f¢
BERENEH36.1867, 18.08:47 & UDCA 53
CEMOAEAHR S A (p<0.10), FBDEBRHITLE,
5§t 3 fiIC UDCA #5818 T 2 8o (Fig. 4).

in vitro TOBETIX, CDCA 2+ hFh1.0,10.0,
100.0xM F7E T IC24F5RIE ] L 2B > NK MifREH
3, EHRINBF 21008 Lic & £63.5+32.1,58.3+20.6,
49.2+23. 3% L HERET X R LI (p<0.05), = h
X LT, UDCA O#InkFTi190.6+18.9, 91.8+
16.0,75.24+9.2% & UDCA 1.0% #24310.0xM #Inks
Tk NK RGO A 6 ¥, 100M 7Rk
D& NK filaE A BT L (Fig. 5.

% 7z, CDCA BifhiFin< NK fRE o /& T
HDIWETH 5 CDCA 10.0uM D FLETF iz,
UDCA ##h ##1.0, 10.0, 100.0.M &)z i % 7=
BEo NK fifgiE s £ h £1112.8+20.1, 108.9+
15.1, 84.5+28.6%CAHH, UDCA 1.0xM 75504
10.0xM R R EE B iz 2 NK MIBE# 0 € T Ao
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Fig. 5 Effect of CDCA or UDCA on the natural
killer cell activity in vitro.
a) Effect of CDCA on the natural killer cell
activity. b) Effect of UDCA on the natural killer
cell activity.
CDCA : chenodeoxycholic acid

bhieh -t (Fig. 6).
% ¥
Poupon H#3, PBCizx3 % UDCA 0B %
AEE L CLSE?, UDCA SREEIC X b LR ERN
MO 2de HTHEFERICL RHELRDH B - 235
nTw5 Ehiz, UDCA &5 itk o i
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of NK cell activity
8

perceni change

cDCA 100 100 10.0 100 (uM
GBEA 0 10 100 1000 0

{ ¥ : p<0.05)

Fig. 6 Effect of UDCA administration on the
natural killer cell activity.

BT HLA iR o RHBHER K TS
5 &b & h, UDCA B 5 HichBEFMELIE
THZELHHINTVEM SEIOKFHCE VT,
UDCA #5-fiTerkigim T Mgy 7€ » + o CD3
HARERDOETAL LR, FAEBEHBMIzRT
CD3& CD4ERHEM OB T 38w fe, —#ic PBC T
i, 7 vy —T MRBHEET 235 b HENEIC~ 1
A=THOEMA A LRSS Tk HY, SEFE
HHNCELD?S UDCA &SI L b ~a =T Ml
FAOIFEIHNEL T2 ATEEMA MR X hie, CD4/8
L T, SERIORE CIEL 2 BT d o 1o h,
UDCA #5Hithk oG CETEA 2 R L oy
L EhTw32,

NK Mg o T, UDCA SR\ T
BEZCEL TERRET LT 7228 UDCA #4583
THREEELABE Lo, UDCA#REIL b NK#
faiGENER R T o LAARM A his, ThEToH
& NK MiRRiEHEOE Tk PBC o £ BH T
BHBHEEZLRTVBMN, KM/ b U Fsghc
NK il @izt LtE L TunienZ Enb
NK A OBRERH & #5 S h, NK #iRoEkkic
BETHYA A vRy b7 =2 REDRHLHE
EhT\w3™ UDCA #5068z L 2 F{kizounT
B|ERLV-P, SEOKE S UDCA o bick b
NK #iRES LBl &5+ 2 RER~OELNLEL,
NK #ifiEtkoBIE AL o b E ARSI TRE S n
7.

IL-2EE4: 6B CiX, UDCA # 58 UDCA 3 53
L TELS UDCA Sk b IL2EA %ML <
WAHTTHEME b BT S o ht, RECE L ITREL ok
¥R Y, FBRBWATEOHEHAMNA LK o1

34% 4% (1993)

ZEHH UDCA®EIZL B Y v B IL-2EEAREIZ
REETHRIZOVCTH AL RIRFANLETH B L H
zbhi,

BHEOGER~OBEZBL T, ~h¥Tiz
COMEN IR THYD B 5 - i fidhic
B L 7B H B2 BE 0 REELIETT5 2 & 245
Ehtkh, *OBFLLTHEHABEOE T deter-
gent FERIC X %9 v RRBEOMER Y v EROWMHM
EARERIga v AT v — VEBCB ST 5 BHFR OB
Eh MRS h TV, PHA RV 2 5 /T X
5 v ARRGEAEIG Y Ao d T4 CDCA ®# 5
%2 — 8 (LT DCA) it & TGO IIH
PHEFICA LIRS Z EDRERTVB0, UDCA Tik
ZOWMHBDREBETH S L RT3, Zhic
LT, UDCA 13 IgM, IgG, IgA o s a7
Y VvEEEMEIL, & bz IL-2, IL-4, Interferon-y /¢
EDOV At h A vEELIRILA LT3 in vitro TD
et b chTu 39,

—7, Wil Rmzke AP ¢ CDCA =
DCA & UDCA %Rz L =34 CDCA % DCA
TRHIHEEE I ETCBE SRS LG xh
'CL‘ZS'”.

SE, Vv REBECHBEYRIELTVWHEELDL
hTVv5REHEECH 5 CDCA &£ UDCA 1=\ NK
MREEEcRETEEYEN L, CDCA T, 1.0
uM DEEEE D & NK fifaiG it 0B T 234 b L ilE
HIMTH L EHIET LD LT, UDCA Tit
1.0uM 210.0¢M T2 NK MilFEHOE T I A5 h
fehate, Tichb, Zh¥cofids s /i NK#
faiE i RE+ b CDCA i H# L UDCA (11
LB THDEELLRN, 6T, CDCA A
NK MlRESEL2ET IR +o RO EET 5 44
THERE D UDCA % RMNIRINL 2512 NK fikg
EEOETAME I htc s & a6, UDCA 2 CDCA
O NK MBS R 2 BR T2 LXTHE A
re.

PBC B# To UDCA #45-#itkomrk oA Ba 35
LU BAR O EoBF Tk, UDCA &5
R EE L 0 LB H B MR UDCA 4l o i
Iz7¢ b, CDCA ® DCA 7o & ofifuEEE oA
BAGTRECHHZ b, HIRRREEEOMGIEH R
R HAREEN D X 0V EHEER~DE1L,
T 7¢d> B M B H B & hepatotoxicity index @& T
HUDCA D PBCIzT2RER{IFHELTEZD
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A EMEThTV3B2, 4, in vivo THBR
UDCA #5880 ) v ~HREERF OISV TH,
UDCA nEHRER O HBFELFHFLCVBLE LS
h, PBCiz#t+ % UDCABEOEREBFLLTE
UDCA 0% T % FFAlatREE A In 2 ¢, AR
DHRFL B Y v A BRIBEOHEH S L T2 TTH
HEAREE X iz,
¥ 8B

PBC i&ffic 5135 UDCA OfFRFO—o %8 6
MZT B0, UDCAREDOFEC L 5 Y v Bl
O 1T » 7o, UDCA #5£-8 T2 UDCA JEf2 &
Bcib L T CD3MBHMla o T, NK #ifaiEiEo
#, IL2EEEQETHED LA, T, in vibo I
#\+T CDCA % 60 UDCA @ ¥ v BRI R eF
THRERF LA L 2 A, CDCA & NK MiRiEExH
BIC{ET &4, UDCA oREFFHMIZ X 9 NK #if
EHEOETHMH s hi,

LAk X b, UDCA #5112 & 5 BHERER DT Y
vARBEROBHE L L b L, Zodk®EHN UDCA @
L5 PBCOBKREEXNBEZDROBFO—DIC
Lo T BEEENHERM I W,

WE AR BN LGRS RAREKE
S, BB BRELE, LY SRETHARSS, BUNEE
AR HET A, WILR LR RFHEE L BIE— B, il
EALLE ELALERBREARS EXL GHEARRELR
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BREEABEEEEBHONAHER R OBIZ L »
1o,

X @

1) Dickson ER, Fleming CR, Ludwig ], et al:
Primary biliary cirrhosis. Ir : Popper H, Schaff-
ner F, eds. Progress in Liver Diseases. vol V1.
Grune & Stratton. New York, 1977, p487—3502

2 BE W Of B FEREENGFEL S AR
HERH. Medical Immunology 17: 683—686,
1989

3) Poupon R, Chretien Y, Poupon RE, et al: Is
ursodeoxycholic acid an effective treatment for
primary biliary cirrhosis? Lancet 1: 834—836,
1987

4) Leuschner U, Fischner H, Kurtz W, et al:

Ursodeoxycholic acid in primary biliary cirrho-
sis: Results of a controlled double-blind trial.
Gastroenterology 97 : 1268—1274, 1989

5) Matsuzaki Y, Tanaka N, Ousuga T, et al:
Improvement of biliary enzyme levels and itch-
ing as a result of long-term administration of
ursodeoxycholic acid in primary biliary cirrho-
sis. Am J Gastroenterol 85: 15—23, 1990

6) Winchurch RA, Cimino E: Analysis of varia-
bility of in witro lymphocyte responses as
measured by laser cytometory and thymidine
incorporation. J Immunol Methods 23: 269
—274, 1978

7 LA, W& B NKMEREEONES:, B
B®AE  28:72—78, 1984

8) MMAEHEE, EF LIAvE—Y2vFVOBAE
EERIRE  30:109—117, 1986

9) Calmus Y, Gane P, Rouger P, et al: Hepatic
expression of class I and class II major histo-
compatibility complex molecules in primary
biliary cirrhosis: Effect of ursodeoxycholic
acid. Hepatology 11: 12—15, 1990

10) Terasaki S, Nakanuma Y, Ogino H, et al:

~

Hepatocellular and biliary expression of HLA
antigens in primary biliary cirrhosis before and
after ursodeoxycholic acid therapy. Am J
Gastroenterol 86: 1194—1199, 1991

11) Sherlock S: Primary Biliary cirrhosis. In:
Diseases of the Liver and Biliary System, Edit-
ed by Sherlock S, Blackwell Scientific Publica-
tions, Oxford, 1989, p273—288

12> FOEZRER, WS, SNA— | TR FE
T Too0y Fh4>a - ABOENESIC
& 2%%, Tokyo Tanabe Quarterly 1989(E5k:
#F) : 39—46, 1989

13) James SP, Jones EA: Abnormal natural killer
cytotoxicity in primary biliary cirrhosis: Evi-
dence for a functional deficiency of cytolytic
effector cells. Gastroenterology 89: 165—171,
1985

14) Newberry WM, Shorey JW, Sanford JP, et al:
Depression of lymphocyte reactivity to phyto-
hemaggulutinin by serum from patients with
liver disease. Cell Immunol 6 : 87—97, 1973

15) Gianni L, Di Padova F, Zuin M, et al: Bile
acid-induced inhibition of the lymphoprolife-



26312 i B 34%E45 (1993

rative response to phytohemagglutinin and Immunomodulatory effects of ursodeoxycholic
pokeweed mitogen: An in vilro study. acid on immune responses. Hepatology 16: 358
Gastroenterology 78: 231—235, 1980 —364, 1992

16) Hamprecht B, Roscher R, Waltinger G, et al: 190 Heuman DM, Pandak WM, Hylemon PB, et al :
Influence of bile acids on the activity of rat Conjugates of ursodeoxycholate protect against
liver3-hydroxy-3-methyl glutaryl coenzyme A cytotoxicity of more hydrophobic bile salts: In
reductase. 2. Effect of cholic acid in lymph vitro studies in rat hepatocytes and human
fistula rats. Eur J Biochem 18: 156—19, 1971 erythrocytes. Hepatology 14 : 920—926, 1991

17) Calandra S, Tarugi P, Battistini N, et al: 20) Crosignani A, Podda M, Battezzati PM, et al:
Cholesterol synthesis in isolated rat he- Changes in bile acid composition in patients
patocytes. i vitro effect of sterols and bile with primary biliary cirrhosis induced by urso-
acids. Exp Mol Pathol 30 : 434—448, 1979 deoxycholic acid administration. Hepatology

18) Yoshikawa M, Tsujii T, Matsumura K, et al: 14 : 1000—1007, 1991

Effect of urosodeoxycholic acid therapy on lymphocyte function of
patients with primary biliary cirrhosis

Hedero OGINO, Masashi UNOURA, Hiroshi KAwAI, Shuichi TERASAKI, Masayuki YANAGI,
Eiki MATSUSHITA, Takeshi URABE, Shuichi KANEKO,
Kenichi KoBayasHi* and Yasuni NAKANUMA™*

Primary biliary cirrhosis (PBC) is a chronic autoimmune liver disease. In order to elucidate the
role of urosodeoxycholic acid (UDCA) treatment through immune reaction, we studied lymphocyte
function of patients with primary biliary cirrhosis with or without UDCA treatment. 28 patients with
asymptomatic PBC (21 treated and 7 non-treated with UDCA (600 mg/day, p.o.)) and 7 normal subjects
were studied. 5 patients were evaluated before and after treatment with UDCA. In T cell subsets, the
ratio of CD3 positive cell was low in patients treated with UDCA compared to that in patients without
UDCA treatment (p<<0.05). Although no significant difference among three groups was shown in the
lymphocyte stimulation tests, the natural killer cell activity was significantly high and the interleukin
2 production was significantly low in patients treated with UDCA compared with those in patients
without UDCA treatment (p<0.05). In vitro study, the natural killer cell activity became significantly
low when peripheral blood mononuclear cells (PBMCs) were incubated with 1.0, 00.0 or 100.0 xM of
chenodeoxycholic acid (CDCA). However, the effect of CDCA on the natural killer cell activity was
diminished when PBMCs were incubated with UDCA simultaneously. Thus, these data suggest that
the effect of UDCA treatment for patients with PBC may be mediated through immune reaction
induced by the change of bile acid composition.

* First Department of Internal Medicine, School of Medicine, Kanazawa University (Kanazawa)
** Second Department of Pathology, Schoo! of Medicine, Kanazawa University (Kanazawa)




