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Studies on Immune Complexes in Liver Diseases

Haruyasu YOSHIZAKI
Department of Internal Medicine (Section 1), Sapporo Medical College
(Chief : Prof. A. Yachi)

The serum levels of the immune complexes (IC) of IgG, IgA and IgM classes in patients with
a variety of liver diseases were determined by using both the Clg solid phase radioimmunoassay and
solid phase anti-C3 assay. The clinical significance of IC in liver diseases was investigated, and the
results were as follows:

1. A significant increase in IC levels was observed in patients with chronic active hepatitis
(CAH), liver cirrhosis (I.C) and primary biliary cirrhosis (PBC) as compared with healthy controls.
In particular, IgM-IC increased in patients with CAH and PBC, and IgA- and IgM-IC increased in
patients with LC.

2. IgG- and IgM-IC levels were found to be significantly elevated in the HBsAg-positive group
when compared to its negative group and the HBsAb-positive group. There was, however, a slight
increase in the IgM-IC level in the HBeAg—positive group.

3. In patients with chronic inactive hepatitis, CAH and LC, the IC levels of all immunoglobulin
classes were correlated with ZTT. Furthermore, IgG-IC levels determined by Clg solid phase radio-
immunoassay were related to serum IgG concentration and ICG retention. Changes in the IC levels
were considered to be relevant to the severity and activity of chronic liver diseases.

4. Antibodies of the IgG class in IC from sera of certain patients with CAH, LC and PBC were
successfully separated and the molecular weight was estimated to be 300K to 350K daltons.

5. In these IgG fractions, antibodies against HBsAg and exogenous antigens (such as lactalbu-
min and LPS; E. coli) in patients with CAH and LC, and antibody against epithelial cells of the bile
duct in patients with PBC were identified. In addition, the IC seem to be heterogenous in their
compositions, some being probably related to the pathogenesis of the diseases and others being
unrelated to pathogenesis. (Received January 29, 1983 and accepted March 22, 1983)

Key words: Immune complex, Liver disease, Clq solid phase radioimmunoassay,
Solid phase anti-C3 assay, HBs antigen

Abbreviations :
IC : immune complexes CIH : chronic inactive hepatitis
Clq assay : Clq solid phase radioimmunoassay CAH : chronic active hepatitis
aC3 assay : solid phase anti-C3 assay LC : liver cirrhosis
AHG : heat aggregated human IgG PBC : primary biliary cirrhosis
AH : acute hepatitis AMA : antimitochondrial antibody
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Fig. 1 Standard curves of serum IC levels determined by Clq solid phase radioimmunoassay (Clq
assay) and solid phase anti-C3 assay (aC3 assay).
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Table 1 Interassay of serum IC levels determined by Clq solid phase radioimmunoassay (Clg
assay) and solid phase anti-C3 assay (aC3 assay).

Clq assay aC3 assay (%)
No. tested
serum o tesie IC (ug/mD) IgG-IC IgA-IC IgM-IC
control 5 2.68+2.30 1.605%0.104 0.436+0.075 1.091+0.251
CAH 5 10.76+3.13 1.717+0.094 1.52140.061 1.712+0.118
PBC 5 45.58+4.75 5.769+0.355 2.55240.118 9.489+0.260

IC &% L7 PBC B3 (U.S) Mm% E¥miET
FIRL, Ig 7 7 AFNCBlE Lic IC o #efig 4 Fig. 1
(b, ¢, d WRL% ZoPHslgGRICHEERClg
assay A\ 7 AHG ick ) pug/ml TRREHAS, A
Ve AHG BRI C3 itk L o RGHAVE S, ARl
sETo IC T TE 2 BUG AV = T g
HEDREER (%) THFERLI. WwTFholg 75 Afl
ERICE T D B HS 64 BARIME F CRAIETRE
ThY, =0 PBCHImE i BEEMmRIFRICEA L.

HEMBRET 500, 3«11 B TH C3HE

BB ERN Ig Hitkor » »%%F 2 C interassay
wHifT L7 (Table ). MRy L O%RER ICE
D 6 1310.061~0.355 T, BIEFAHEREIELR.
32 EENBLIUCHREEECsTsmMPICHE

BEMBERIUHEEREEZ M ICEY Clq assay
¥ X raC3 assay THIEL, ZTDO¥#HES Table2 ik
—EL, &ZPEESY Fig.2,3,4 8IS AL
TRENBICHED ER Qo) MEckRLILE
PEM L L, FEBCRTABEMHEY Table3 iRl
7o,

Table 2 Serum IC levels in healthy controls and patients with various liver diseases deter-

mined by Clg assay and aC3 assay

. Clq assay aC3 assay (%)
subject n
IC (ug/mb) IgG-IC IgA-IC IgM-IC
healthy control 37 2.41+ 2.20 1.361+0.58 0.39%+0.10 1.11+0.41
AH 12 3.57+°2.92 1.57+0.49 0.52+0.21* 1.8041.52
CIH 6 3.52% 4.44 2.03+0.80 0.50+0.14 2.18+2.40
CAH 20 4.67%+ 5.05 1.984+0.69** 0.63+0.24** 2.59+2.13**
LC 19 6.23% 4.60%* 3.21+1.90** 1.38+0.80** 4.29+3.26%*
primary hepatoma 10 2.73%+ 2.58 2.36+1.01** 0.96+0.63** 1.97+1.73
PBC 8 10.70+18.98 2.50+1.62* 0.87+0.73** 3.88+2.66**
* p<0.05 ** p<0.01
Table 3 Inucidence of elevated serum IC levels in patients with various liver diseases
. Clq assay aC3 assay
subject n
IgG-IC 1gG-IC IgA-IC IgM-IC
AH 12 2*(16.7%) 0*C 0.0%) 5*(41.7%) 2*(16.7%)
CIH 6 1 (16.7%) 3(50.0%> 1(16.7%) 2(33.3%)
CAH 20 5 (25.0%) 4(20.0%) 10(50.0%) 10(50.0%)
LC 19 6 (31.6%> 9(47.4%) 17(89.5%) 14(73.7%)
primary hepatoma 10 0C0.0%) 4(40:0%) 5(50.0%) 3(30.0%)
PBC 8 3 (37.5%) 3(37.5%) 3(37.5%) 6(75.0%)

* Number means elevated cases of IC over the upper limit of normal value.
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Fig. 2 Serum IC levels in patients with various

liver diseases determined by Clq assay
(The solid line denotes the upper limit of
normal IC level.)
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Fig. 4 Serum IgA-IC levels in patients with various
liver diseases determined by aC3 assay
(The solid line denotes the upper limit of
normal IC level.)
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Fig. 3 Serum IgG-IC levels in patients with various
liver diseases determined by aC3 assay
(The solid line denotes the upper limit of
normal IC level.)
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Fig. 5 Serum IgM-IC levels in patients with

various liver diseases determined by aC3
assay

(The solid line denotes the upper limit of
normal IC level.)
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Table 4 Rank corvelation coefficients among Ssevum
IC levels determined by Clg assay and aC3

assay
aC3 assay
IgG-IC IgA-IC IgM-IC
Clq assay 0.30* 0.27* 0.24*
¢ ©.45F  0.46)  0.4D)
e 0.40*  0.42
(0.52) .61
aC3 assay 0.48"
IgA-IC — - ’
0.7

* p<0.01
+ Pearson’s correlation coefficient in parenthesis
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gL, Fig. 6 iRl Clq assay CTii—/—8¥k
IO—/+FH0IC B L+/-HTiIAELHEM(Pp<
0.01, p<0.05) A Zbh, *7-aC3 assay iLkits
I[gM 8 IC i3+ /—# THEOHM (p<0.0D Ru b
tz. +/ BT 1gG R IC HEfELTRTHIRS - 1ohd
AExEx, IgARIC It oWTIt 3 B & D ELDE
PRLUEBBZIDHLNh -7 Bl EoRE X v HBs
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0.05) #FDT.

MEMHAERE L OREM L5 &, IgA R IC 13.C3,
CLrilE Ldk=—0.39 TEEDADHB(p<0.05)
LT

ez <11 GPT 23 1gG B IC (Clg assay ¥ X
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IgG 1 IC (Clq assay) 0.31 (p<0.01), IgGH IC
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0.01), IgMF IC0.47 (p<0.0D) &\ -FhbHEDOH
Bl gtz 0% IC ot ZTT fE LR 0ERD
—DOTHDH I EDRE IRt

~>¥ 1 PBC gZmEic-> T IC{E & AMA 0B
FERRE LY, WTFRAARTHEBEIRD bR
Do fe.
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Fig. 6 Serum IC levels in patients with or without HBsAg and Ab
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AR A VIR HI(48 &) ¢k Raynaud K, B
e L b ICHEREEEYIER I h, LE @B, #H
DNA Hitki5#, C3 50mg/dl, HBs #fiE 3 L OHilE
WEhb M, &y 7 =7 vIEE (2.1g/dD, F&E
B c CAH ofgnisbh, A4 VHELZWSh
oo A7 e A VEETTHERBELRT, F0RH
TaC3 assay iz X % & IgGH IC2.92%, IgA ®IC
1.16% 8 X O IgM B IC2.56% & ICEME %R L 1.
B REIRARRN Th - 7o, Fotiter & IC o
R 2B A S hs 5 Fo.

DX BESERAM GLER) w8t
5 IC oF &% Fig. 8 iR L7z, GPT EAMEF 3 58%
#liz, Clg assay 33X0'aC3 assay vk % IgG #1 IC 13,
SHWI-FRHET L, BOCERBLTUESI r— Lo
fo. ZhIZR LT IgA B IC 30BN TR L, BE
ALl FoIgMBIC 212G B IC 3R HE T Licks

Table 5 Rank correlation coefficients of serum IC
levels among immunoglobulins, complements
and liver function tests in patients with
CIH, CAH and LC

Clq assay aC3 assay
IgG-IC IgG-IC  IgA-IC IgM-IC
IeG 0.41** 0.26 0.12 0.28
IgA 0.21 0.38* 0.24 0.30
IgM 0.15 0.33* 0.17 0.23
C3 —0.17 0.06 —0.39* —0.22
C4 —0.08 —0.35  —0.39* —0.23
GOT —0.19 —0.06 0.10  -0.01
GPT —0.25* —0.23*  -0.07 —0.14
yGTP —0.21 0.00 —0.03 —~0.22
ICG 0.42* 0.21 0.25 0.13
ZTT 0.31** 0.34**  0.38**  (.47**
* p<0.05  ** p<0.01
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Fig. 7 Serum IC levels in patients with or without HBeAg and Ab
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Fig. 8 Relationship between IC levels and clinical
course

Case: T.T. acute hepatitis B
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Fig. 9 Relationship between IC levels and clinical course

Case: S.K.

chronic active hepatitis B

(* HBsAg positive ; more than 5.0)

3-6 IC o&FiEik & ffdFiatd

3-6-1 IC »yFiddk

#1 Clg-Sepharose column % H\~T PEG CALE L
1 IC 535 & Fig 10 wR3 2 8L, BHEER
L LT 0.02M EDTA 1 1.5M NaCl &% FH\ 7035
#12IC oo Clq LHUR - Fiikhs &30 el L TR
Ptk complex 23 H Sh, F7-3M KSCN ZHWTEH
H35% LH1Clg & Clq 3 & OHUR & Pk RS & 1 gk
LBHINA.

%381 Clg-Sepharose column 755 H hi-U.S.
#1 (PBC) @ IC # % &Rk Ehtk ¥ X U Ouchterlony
geekkat L Fig 11 wR L. = o IC 4@ i1 IgG,
[EMx L UIgAr @B b h, PE0Clgr X O
albumin 3 B H5h 5. FEBESKEE T IgG X
U IgA oA cH Y, 1gG o arc iRy

Elution Buffer

0.02M EDTA + 1.5M NaCl
(pE 7.0)

3M KSCN (pH 7.2)

O Clq

. Antibody D Antigen

Fig. 10 Purification of IC by affinity chromatogra-
phy using anti-Clq Sepharose column

PPELEED IgG I 5 FEAKEC. L LA
DOMEEEARD OTLREBILIT LA LT D LRS- T

—, BH&ENIIC % PBS 2T HLC 4
% &, Fig 12 R4 X 51k#f4 2 void volume (fz
B oh, i 2o/ NSk — s a8lebhs, o
NHLOY -7 2 G TEORZVIRSL 1458, 56
BIVMSEE L, EFOEEASECEETS ]
SIS TEMWIS0 5L E, H4E iz MW 30~35
%, MSEL17~22 FetEM 52 0h5b. —7,
F—EE IC %# 3M KSCN L L CHE - ks
fgt <o T HLC THE+5 L, ETomuE IC &
DB 2 - FE LY, HEOER BN
Hitz., Us L IgG = albumin /2432 MW 0%
BitAi bhiah - .

wEExE (Y.H ), CAH (S.Y.#), LC (N.H.
1), PBC (S.S.6) 3 X O'SLE (M.Y. #)) M X »
IC ## 8L, 3M KSCN #u#2# L« HLC ¢4,
TN HoSER Y HE LT Fig. 13 Rk L. HLC
B35 ICEBENANT L —EBE TV ih{E—7
DEHITENRLZ BN SL, SLE ¢ albumin w432
e — 27 (AVHED 235385 b5 LA EREN &
IHFR A I, 13X NS E R bt L
b LR IR C i I o avE <, CAH, LC
FIOPBC tixtn g\ AR R L. 35Hikc SLE
TRINSGE EFHEEER TR L, HrcIVoE» 2
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Normal Serum

. Anti-HS
IC Fraction
Anti-IgG

IC Fraction

Anti-IgM

Fig. 11 Characterization of IC fraction by immunoelectrophoresis
(top) and Ouchterlony’s method (bottom)

0D(280 nm) 0D(280nm) Alb
19G
Alb
Normal
IgM, oM
91,92 196 Serum
Normal-IC
CAH-IC
Normal Serum
LC-IC
PBC-IC
PBC(U.S.)-IC in PBS
{ SLE-IC
A IA *
IgM 96
PBC(U.S.)-IC in
3M_KSCN b= [ —ste—J[t+-[— -NV-  Fraction
F=I =4I —II Fig. 13 Fractionation profiles of IC obtained from
Fig. 12 Fractionation of IC by high speed liquid sera of various patients by HLC in 3M
chromatography (HLC) in a patient with KSCN solution (normal: Y.H., CAH: S. Y.,

PBC (case: U.S.) LC: N.H.,, PBC:S.S. and SLE: M. Y.)
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»dhht. CAH, LC X 0'PBC2 flic>wTxh %
hoLESO g BEY 7 5 AR RIA TRIEL,
ToFEST I SE [eM, 1458 IgG r»EEThy,
Mo ED Ig IHEc—FLEmIA LR, FhlgA
BEETISEZED A, TibbHE - HkR
B ko TN A 4B IgG 2% <& Fh T
L AR ERK. [ 4E0.D. (280nm) Cizv —
7 pEWD, IgBERISEI VEL, HEYET I
LAt oEROBEI T I N

Lot & v 4t Clg #isfE 4 column X v EEhic
[ClgGh*EHRh LT 2R FERTH 525, M
KSCN a3z X » T 1gG # &3 MW 30~35 G5 Il 5
BOEM?TRS St o lgG i1k E IgG L v MW
HREVE, FR - EREOREIC X > THEMLR
FETHY, [ChoFEFBETHS LR BEIhi.
3:6-2 ICHhomEERIC>WT

CAH, LCH X UPBCoIC L v Bohi-lI5ED
HiEEE A L. CAH X0 LCEE L3 HBs &k
X " HBe LRI TH - 7225, Table 6 imRm3 &
¢ LC BE DI 4 HE iz HBs HitkiEt 2 58fE M 2R L,
IC iz IgG B HBs $iA 0\ AT 5 Z LB L IR &
Ntz LU HBe o CXEEBA LB fehs» 7o
% 7=, lactalbumin = LPS 0 & & < B8RS 2 B
FTAPURC TS IgG BPiAffi e 15 &, Table?
T ERN R L, CAH 30 LC ©3

Table 6 Amntibody activity against HBs and HBe
antigens in fraction II of immune complexes
obtained from patients with chronic liver

diseases
Source of IC CAH LC
HBsAb (RIA)* 1.0 2.2
HBeAb (RIA)** 10% 27%

* HBsAb was positive over 2.0 of cut off index.
** HBeAb was positive over 709 of inhibition.

LSS FLIRESEE

HicEfErr~l, PBC ClIBEORMEERLL. &1
I LCtillgEo IgG BEIMEVICE kb b1
WHAEM D L S T

PBC & mED AMA (2 U.S. 4] 80 X 8L U S.S. 4
1,280X EBBHETH -1, BEDOICOIHEFD
AMA (35 v +B% AP A RS CIEER 3h
fedroste. LALSS. HlcitFig B icmd 2 & <,
7 v MRS LR BRI A b 0 IgG BB &
hic. LaLzollFEiFiba - B8ks L ot
BRI & RIS R TR feds - Te.

1 = =

B & A3 o il FIC % Clq assay ¥ J U8 aC3
assay Tlg 7 5 AR L, ThZhoMEEDES
B L, CAH, LC % X0 PBC tirms IC o
EW AL bh, BEKLD Ig 7z 5 AFIC 0
magEs bt X5 Clg-affinity column % F\-
TonbBEMBL Y ICYHE L, o5 FEREE
HT5 L, ICHhobitkitleGCBryEEc@FEo IgG X
H - FEMW)2ik& <, CAH, LC vt HBs #i)E,
SNREFR T 554, 7o PBC TI3MiRE ERC
STLHEERERRETACEBE LA IR B
TEEEBACEE YL 5.

4.1 ICRAEFEORESIZ>WT

IC o PIEHEIILH D 51T DM 3 L OFHRMED
LEEREFRTAHE, el 1 0°C3
receptor™*¥ 2-F B35 IC WIEEL BV LR TV 5.
AW ze vt Hay et al® o Clq solid phase RIA *
Pereira et al.® o solid phase anti-C3 assay Z &}
Lich, o o®E L iziE—%T 5 BEFRMEREY
B n . Clg assay iz DNA, CRP, endotoxin,
heparin 7t E IR ECHEY RIET L Vbh T 5D
75, Hay et al® 05 CRER EZTOBE NI L
AnTwb, Fi Clg o835tk EDTA, EGTA %

Table 7 Auntibody activity against lactalbumin and LPS (E. coli, 055 : B5) in fraction I of
immune complexes obtained from patients with liver diseases and control

Source of IC Normal CAH LC PBC US) PBC (8S)
IgG levels of )
Fr. I (ug/mD) 20 20 2.5 24 11
Titer of antibodies
against
Lactalbumin (cpm) 410 4,532 3,770 865 549
LPS (cpm) 387 4,299 4,021 1,216 999

Titer of antibodies against lactalbumin and LPS was determined by solid phase radioimmunoassay
using #I-anti-IgG, and expressed as counts per minute (cpm)
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Fig. 14 Antibody activity in fraction II (IgG) obtained from IC in serum from a patient
with PBC (Case: S.S.) was investigated by indirect immunofluorescent method using rhod-
amine-labelled anti-human IgG and rat liver (200 x).

left : positive in epithelial cells of the bile duct

right : negative (control)
W THM T 5 Yonemasu and Stroud'® o ks s
bRTWoh, T L TtAE TH 2 Kolb et
al® o Clq 58l 11 aggregated IgG & #5 & 1EME»
&\ Clg 738 50, Clq inhibitor o A A 7e <, 1IC
LOREERLBEEZLND. TD 5 2 REFMHE X
D —BRCKERBATETHH, EBCUEXTL5%
BB CHRTH - 1.
—HICIEEELTW5 C3EFIAT ARG LL TR
Raji cell assay™ #\JA < HW-HHTuw%. Raji cell ic
ITHIRaZE T I- C3b & C3d receptor 234 h C3 assay =
BHFFETHH EINTVEHD, EEBLVRATER
T3k O receptor DARAEA KRR = LiCF]—c T
5L L RET, LWELIIEBEMCRHELRD Y, T
M OEBERE L ) BEBDFIR I 256050,
BT LS BHAAERSE EOhich . £ZTK
BrgE CxEEAL U chl C3 Hilk 2 AV CRIE Lchy,
BHL R, RSB oBEEIET S Z L0 0TRe
THote. L d AB12Clq assay & 2 £ 72 b,
alternate pathway'” # /L IgA # IC & I /T RET
Ho, H2PUETHD P IEEN g hilkolg 77 A%
MmxAHT iy, #EEzoWTIgG R, IgA Bk

IO IgM #IC 2 RIET 5 Z T E e, Lol IgGHY
IC mfE#ERE L LT AHG 2\ 5 X S L7223,
AHG L #1 C3HifkD#E SN RIF Tl - 1onT, ICH
fE% 7~ L7c PBC BEMEZ AR L CERERR L L.
F IgA BB X0 IgM & IC o812 d Z D BEEIME
DEfEERLICZ EnDbERLOBEERK E LTHW
1.

M IC (R RIEHE DR IZ X W R BIC R TA B HE
L ICHICER A LN, KBOEEM 0L L 0B EM
i B ARRESL NS, AP Td Clq assay &
aC3 assay O RIEHERIC I FENZ W AEEOHBZ D
o, TR OMEBERE LT LE®m xR, #
#t AR TIEGID D e RS bRt LavbRT aC3
assay ChHEicih~s =+ Ig 7 5 ARlica TEEBIC
Ean7e IC o ARD R, BEEOERCI VY
WoRD ICE2RAEL TWLA[REMIRE I . F
oo N SDREEN S M IC 13 F o FH®RD 5 2 T%
BThsrZ EamBIntk. ZoHBEHREGKEIE
BTHHH, FUROKEX, HURREE, dithkolg 7
7 A, Mk X OHUEBAME, IO ICHEROEAR
DIEHIC L > TIC DG FHERNERTH D Lvvbiht T
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WA, WHO DB RHFZE2 13\ T AR R 0%k
Bz X hBHEINS [Clni3ZENH S L5 ERIES
h, BETH L 22r0flEE Y45 IC ol
BB ENEE LA, BRI RE - FRET
Sh, Ig 75 ABNIC 2 A GBCBIE LB A HEYRAET
BLENSHEOBEL LS.

4-2 FEroBEHIZOWT

ITHEBRBBCRI A ME ICHZWTHB &,
Clq assay it L 5 IC 11 LC T/ &<, “h¥Tcnif
& E 58y, CAH, FHRERMFERSIOPBC©
3 aC3 assay iz L v 1gG # IC o B E /e, L bh,
RFOBE™ & T T HEREVELRI. THK
Apecitlg 7 5 A ICxAIEL, LC TitlgA &l
FIOIgM & IC iR [gG # IC L h v h &R
THb, ¥ CAH kX0 PBC Tt IgM &l IC o5
RRIMENE L, BRI Ig 7 5 25 IC #ghmiz s
s bR RmIREROBRECILA ORI WHREE L
THEZI .

IC DERFBEZNEZIC OV IEETL L
Theofilopoulos ef al.'® 1 IC {3 transaminase {& &
EfTL, BFAOBESM L BEEELN DD EHE L,
Thomas et al? 4 CAH, LC k- UO'PBC T+ <1z
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B ERN, F fod® 3 RBRAE OEEN L B < HEE
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miE GPT & ICEE DEIcIEROADOHEERL
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—7, AR b LCtinIgA B IC gz &3
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BEEERR L OBEYRET 5 LIcE EREGETRTA
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FIZREALREARIED DR, ILCREYET
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ERET B &, WFE-HiEic X e 5% IC ol &
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LT, MERBREER TR EINS IC 3MB Ihsic M
F IC L LTHET S Z &b T VB, Lichis
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ZBE T 5 IC & L iz FBRE o gt IC 23R X
nTwB EE 2 b b, Gupta and Tan®* %, con-
glutinin #& IC X b FifE AL CkRE L THERR O
T o5 ¥ % L, MW 97000 » 49000 o> HBs poly-
peptide "EE N B Z L XBALMC LT WS,

S HIfF R OB LIRS « OFF B HUE Y wat
TH5EBCREILEVBEETS EELLRTWEY, £
NHOHER IUCHEO VT B mFcEE IR T
WBZ LMD, ThONICHEREELTWAMNMES
PIEDWTHSEBRHETLELRD S .

—%, BOAERF T OREHRCERE®EL T
WA ERTEINRTWA PBC® i\ Til, Fhic
IC 2EAFEE 4 2 2 E IR L AT E R T o, $E
3k PBC oz niciis Hfio AMA oF BN ERINT
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x7-7%, Gupta ef al.? 3 PBC o¥tBizii AMA }}
PIICHBEECET 2 LB~ T\5. KTt
AMA L IC v - 3EEOBEM TR b, *
7= AMA RE %R L7 2 Flo PBC 55187 IC &
oYk gsEId AMA BERZEDS LT, AMARIC
MBS T 5B bhich-1. Lo, PBC
O 1 G705 IC SEhIZS v F OMBE Lo
BHMENEH Iz L3 PBC ofEY# 2 5 ki
O THREREVEHMRE tH 5. Thomas ef al® 13
PBC ofFRic IC DB 5 %% 2, B Hhos5EOHE
X LTS EAL IHRE L cIC 2L, M
MBE EEOBEYET S LORFXREL 5. PBC
ORE LRI IC NEET LHEMNCOCTIIBRDOS
WEIATHEOH, AR TIEH I ICOIRE L
BHEIZ DT DR RE L &b 1w PBC IzB i3 55%
ARBREC OV TH SEHFMCRN TREMELE 2
bha.

IEX v FFRAED IC 3% DRBI X b HUR PfEH
iR THLHA, BRFKIZE TS IC 0o HBs Hifsk
XU PBC s} il E Lk r e Shico L
L IC A omRcBIES bbb D LIRS, L
2L IC o i inc i fF O A RIERE L L DE Tio &
DEE T TR NE I B N EEECHERYE
PR T5HFERN L ICER T EEL B,
i, ThLDhIeLHERNE R X CHlak aEgA
b5 Dn, §BhBTAHOENRS L SERFTN
ETHHEEZLN S,

5 & B

EHEHEBEE 76 Fls X UE X R 37 flomH IC
% Clq assay 35 - 0taC3 assay ic X h BIEL, LI TFo
B A 15 7.

1. Clq assay (¥ IgG-Sepharose column X b & %
EoR - Clg ¥ KECHER L TAV, BBoR
ek cHE LB ¥4 aC3 assay cizlg 7 5 &3
CIC#PET S - LiwlZh L.

2. Clq assay ¥ X 07 aC3 assay v X b fizE L7 IC
ERC I EBROMEME TS L L, WECEELYR
HLEFESAV O TAERN, ¥iig s 5 2HICH
b FEEROEBEE AL bhic, WE L iRk R
725 IC % BT LTV 5 ITHEMAVRE X i,

3. CAH, LC X U'PBC tixgEnBic L& Ig
7 7 2lfifp IC FBoEmMrHShich, &< CAH
TRIGMBIC, LCc i1 [gA® & L 0 IgM R IC,
PBC cit IgM B IC B RB#H AR, KA LY

BO% =

FLURER 38

IC oMRICE#M DS = EAELRR IR

4. HBs FiERBHR cIFEIEER I X OGBS
ikl 1gG & IC s X 0t IgM & IC BBy~
L7 %7 HBe HiFEBMR &R L IsM A IC
DHEBOHEMERED 1.

5. A IC LEMEREBED ZTT L ixig\ HHES
BZbh, Clg assay Tl lgG BE & OB %R
Hhiedl, #Eds X O Mo FFERER A & OB EM
113D bk T

6. HBs HUERSH AH ¢ 3 F A8 & mE e
o IgG # IC #m#%7~ L, CAH | transaminase
DY a—7OFETIgM B IC 0B EnLnbh, sk
OIEENE: & OBEFEB AR S L. WTFRhoBEID
IgG R IC & IgM # IC 3 &/ 5 F &4 7R Lo, HEn
BB he LB d - 1.

7. CAH, LC 8 X 0'PBC &% m¥E * b PEG, #
Clg affinity column % B\ T#MiE O IC 2HEE L,
R -HF gL ¢, HLC i X » MW 30~35 /5o
IeGC AHGSE®B5 Z L TR L1

8. IC oo IgG BHitArEM 2 #5 L, LC <z HBs
#itk %, CAH, LC % X vt PBC ¢ i lactalbumin,
LPS i & ot etk iR icxt-+54k%r, 25 PBCT
117 v b OMEE MBS T A AR L

P EoRE X b FRRE i IC o L IRE 0
BRI UCETE LoBESRI TR IR, hbo
IC D—iciTHmRICBI LT 5% L £ 2 bR S H A BRI
Shiens, ERBHHELREINIC 0L#EHIVR
wXhi.

R, HBB SRR — SRR
R#E, TR TR oW REE O
RABRFES O O HB I 2 el o
BY¥ERELET,
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