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¥ LWIniER S (Terasaki W+) offr &
FREIZBIT A REREE

FRKFEFIE REFRE (BF | KBILAHR)

%

s =

(FBFI614F 8 H12H F41)

R, BMFRBBRFOMBERICH L RuH & hicMERS (Terasaki BF) &2\ TRES
T 5727, Terasaki BF (THETF) REEZH K > TRVWHEah, REE&FTonizbDTHB
2, fthod & MIMEEEOBELE Y XEH (VLDL) & ISCUT TV HBRIEE2 2T 5. ALBRIS
A7 a0=—OZEBRGEHHEERWTIIWE Y, FFEFNERIGEE S O TREVWEERIGRT
Hote. O THEFIRLEEL2UED Y REA2E XV AECELEL, 56°C30 SO HMB IR L Tid
RET, OUENFRETHBERL., £ MY Py o POBRMRBROMBIC L Vs, VLDL &
DM EE R R -7, 36, 4BRVTF v 7Y a—NTHEL, protein A-Sepharose CL-4B
DT 7 4=F4—AFACBREINZ bR Ers, TEFROAEESEREYE L s, Zhe
—HLzwFRLED S, BAFERCE T2 TEFOREEORETIE, HBs FiEEEOBMEDOF
AR (IFEE -+ g, FFEE, BEER) cHEE B4LH574H, 67.9%) C@Hs5h, HBsHIE
REiERE (52424, 3.8%) LixHos»ERRZENTED SN (P<0.01). %7, I+ HBsHUEDH
EIZhrhboT, BMETANVAERE (78T 64, 6.2%) X VEEOER (136 £ 594, 43.4%)

CEESREENn (P<0.001).

Key words 7 VAHIERIG, BELEY) XEH (VLDL), Terasaki F-F,
REESHEYE, HBs fiER SIS RS

ERFNVHRERIGEEVWIFAEB (NA NB)
LR 7 A VA CEED 2 TRIGEROBREDE D
AR E>TRENTERDD, LbL, £0VThb
DREREPERECZ L, 2rRECHENGR
B EBZHOTERVEDOREMLTTOATED, B
ETRIRTHFEINLE K-> T3,

EERZ, ZOL3RS VNG, LY AL
ABEFIRTIER LR ET I b L THIE,
DRIEDEENATH 2 DM 2 LESH 2 LEZ,
BxOAEDISZOUWRBRSEME LI, ZOBR,
ExRBERENE 2R THBRIS 2K, B
HOPFRFAREIC & 3 b D LixBbhiz witgs
BREROHT I EB8EHER, Lbrd ZORGEED
PR & PR ORISIC 36 DT <, miF

Fo ) RERD—DTHHBELEY KER (VLDL)
DELBELTBY, Tanblzvy “PiE TH2
DO, FHGERE2ET2BEFMEFOH 2857
LR R T A Z ENRERTHe b E ko,
SE, ZOMmMERAREOFENHAFRICL S
Bbh 3 BEERRIC DL TELRE 21T, &5
2, VLDL & 3G % B9 2 iFESrERE E0 ET
ORSATH B ERETL, FRHCZOFRECE
J 3 HBRCHEENEROERC DL THEELR,

NRE & UHE
.3 =B

BN &RFERE, BRI, B RIDERER,
SIRRFHE LARL BIIRIFIFERO AR S & U5t

Abbreviations: AFP, a-fetoprotein; AVH, acute viral hepatitis; CAH, chronic active
hepatitis ; CCLF, cephalin -cholesterol-lecithin flocculation ; CH, cholesterol ; CPH, chronic
persistent hepatitis ; CRP, C-reactive protein; EDTA, ethylene-diamine-tetra-acetic acid;
GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic transaminase; HBc,
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Table 1. Patient sera used for detection of
Terasaki factor

. Number of
Disease group
cases

Liver cirrhosis with

hepatocellular carcinoma 28
Liver cirrhosis 78
Chronic active hepatitis 21
Chronic persistent hepatitis 9
Acute viral hepatitis

type A 11

type B 40

non-A, non-B 46
Alcoholic liver injury 5
Drug induced hepatitis 4
Fatty liver 2
Other liver diseases 3
Collagen disease

Systemic lupus erythematosus 12

Polymyositis 5

Scleroderma 5

Sjogren’s syndrome 5

Rheumatoid arthritis 4

Polyarteritis nodosa 2

Mixed connective tissue disease 2
Miscellaneous diseases 26

FOBE 309 HE/RE LT, ZOREBROARER
LizmL e, &6, FFEEZ (LC) 8% 78 &b 3 FloI
BIC2LTIE, FRERCEERE N b DRFERL .
i, BHENEHBR¥OBERE 504, BHE
AORMEGEDREE 80 A2 L Lz, 2 oxfil
RUFhbMmE S A7 3 F—PERERSEHEA

(GOT<40'TU, GPT<35IU) TH -7z,

II. mFY REBDENRE

BHENHEEO AR L U0 BFMmMEL2EL L
TERAL. # 14 KERARBROFEHZERCHmL,
MmE5rBEtk, Bz o — % —RP55T 2 AL TY KEH
DFEE{To7, VKREADE LY REHAZEEFRWL
43 (lipoprotein-deficient serum : LPDS) @ #5414,
M 4ml i E# KBr DK 1.333g 2 2 T 1
L, 40,000 rpm T 40 BEfEL L, EBO U REHEH
WL, Y% LPDS (d >1.215) L L7, YFREHD
M5 Havel 0 FHEOIC# U T, VLDL(d <
1.006), #RitEY K EH(IDL) (1.006= d <1.019),
EELE Y KFA (LDL) (1.019=d <1.063), &HE

VREH (HDL) (d =21.063) O&SEZHEL /2.

. Micro-Ouchterlony (MO) %

MY R-EDTA ##¥#® (0.01M Tris, 0.02M
EDTA2Na, pH 7.4) 27 # 0 —2 A45 (EHEE) %
0.8%, KU xFL 7Y a—n (PEG) 6000 (FH1L
F) % 2%, NaN, 2 0.1%B i # W EFNBEHELIZ b D2 S
VELUTHERLE, #edRBETMEEKELI 7V
D6ml BKEE LRBEWRTSX5cmDA F7 A7
Vb EiZ0®, HEEER 4°Clz 2 BRI EREL
fo. ZO®Y M, MO RSy F +—(EE 3mm 7
R, 254 7R 2mm) 2RAVTREDY, & well i
AR L, v —MEFOFE2BECANTA
~6°CITEL, HREMROBIEIL 48 BFHI% & 96 W
BIfTo 72, A—BEHZ 20T 2 BREERTL, —
FOHBEOCHBERIFEREL T, 55 bBEDES
D& =BG HE LT,

IV. VLDL $E 0 isaiE

VLDL 2> o [ g 413 & Warnick & D J73:912 #E
CTiTot.

V. BRaE

DNase I (2029 u/mg) (Worthington Biochemical,
US.A) (BRABRE | 150 xg/ml), RNase A (Bovine
pancreas) (Boehringer Mannheim, West Germany)

(100 xg/ml), / 4 5 3 = ¥—¥ (Clostridium
berfringens Type V) (Sigma, US.A.) (25 xg/ml),
E 7N o= —4 (Testis) CREFSIEE) (25 TRU/ml),
255 F—¥ (Clostridium histolyticum Type 1)

(Sigma) (280 units/ml), 7@ —+ (1000 ¥ 2 ¥
Hfi7/mg) (BHFLE) 25mg/ml), bV 7y > (1
250) (Difco, U.S.A.) (25 mg/ml), #$/84 > (1 : 350)

(Merck, West Germany) (25 mg/ml) 2\ 3hd
BREBEICRD X 5 ICMmiE £ 721 VLDL 20
Z, 25°CE 71k 37°C T2 IR 8 ¥, BRGHEIE
D% F MO EFRE L.

VI. REHESE (IC) s & UL

IC @ 43812 it Harkiss 5 O /7K' & 3 PEG it
BrikE Rz, B RIS O F B O£ RKIZERE
LT L 72, Invitro 12813 % ICOFREEIZ, HBs
FURB ML E & HBs PR EE 21 gl R
HLbD, B2, HEFTFAT IV, e b IgG,
e b IgA(»Fh b Rabbit y-7 7 7Y ¥) (DAKO,
Denmark) ® ZhZFh & EH AME2EL OEE&IE

hepatitis B core; HBs, hepatitis B surface; HCC, hepatocellular carcinoma; HDL, high
density lipoprotein; HGG, human y-globulin; IC, immune complexes; IDL,intermediate
density lipoprotein ; LC, liver cirrhosis; LDL, low density lipoprotein; LPDS, lipoprotein
-deficient serum; MO, micro-Ouchterlony ; NANB, non-A, non-B; 0.D., optical density ;
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ELbOE—FACIHRBL, TAs5%2ICEED
LD LTEAL,

VIL, 8 E b y-2'R 7 )~ (Heat-aggregated
HGG) n1E3

t b y-Z w7 Fraction II (Miles Scientific,
US.A) # 6 mg/ml DEEIZERAKIERL, 63CT
20 FREMEL 72 & D R ERAKIZT 2 FEBHERL, 3
~0.19mg/ml DEEDH O E{ERL 72,

Vil. MiERHRE

HBs &, HBc HithDi&% & R-PHA, PHA EIZ &
HiTV, HBc itk iz RIAEZ 2327 e v (2 R Y
+F) 1z & 3 PHA g% #EMA L7:. RAEFOHRHEITE
37w o AEEE (LF) £, CRP oBHICIE—TTR
FEi#aE R %, CCLF 3B TR KIGHEE (AL
Bf) #xhznEELE. 20M, MOETORES
o7y ryomiciziie b IgG, e b IgM, ik b
IgA (\3h$ Rabbit M) (Miles Yeda,Israel) %
AL,

IX. FFREZ X — T OfESl

b BRI EER L. 2 OWERIE, LC+ATHEE

(HCC) D3EREER 841 (HBs HiRMGEE 2 6, B 6
), FrEmoIEEL 24l (HBsHuUREM), LC 44
(HBs iERM), BUERA 2 #I1(HBs R, &
FUBEHEM 6 Flost 22 flThH o1 FEEDI ~4
EEOERNKEMZ TNV ITHYIL, V-V 77
VS — (AR ) ¢ 1 AR L 71k, A —
FIZTRBL, 1,500xXg T 10 %G L7z BiE %
ALz,
X, 7854 AlLEB3774=2T4—2RA%T}
737 14—

Protein A-Sepharose CL-4B(Pharmacia, Sweden)
%, 0.1M Y EEE#R (pH 7.0) W TIASVERL 72
B, HFACFELS (1.0x8.0cm), MiF1~3ml
EHTLCEE, 10 SERES K, U BRIEE
WEHL CHEREWERE s ¥, b 0.D. 280
nm QRIA % e otk 0.1M 7Y & —EEEE
#HE (pH 3.0) Nz CRBEWEREL SR

XI. sKRYFo YT 3 F4iu DISC BRIXE

KHSDHENZ L DT, Raldaey -7V Y
77 N—R-250 BEEFA L.

X1, #EEtEHRE R

F—7 O FHENREE I, REL LA,
Fisher D EBHERFEHE L DITH .

1. #LRGEBERIC > TOREBNIRE

1. YVARERGCEES T 5 HREREOMER
FELIUFRERETAME ) REFICDNT

B BaEomE L FEESER s oERBEZD
MED Y VARG & 2T, BEROTURTIHRRG
ZEBHDELEBbnE WIEERRERRE ROEHTZ
EHHES, COWBRIIR Y 3R P A VLT
N—TIRES LI, XY 7T F7v 7 Bizdo
THEREmashr, ZOFELVEBEEEORRE» S,
WMEOMBEEFNZNEELILD Y REB LY RE
BE&EwaE (LPDS; d>1.215) oty
MR RUG % 1T - 7o S5, FFREREIE B & 0 MR ST,
) “HUET B & E 2 TV IIEORIEYESD Y KES
DECTEET 2 e o, ZhEHL, “PURE
EBZTORTHERY 257 2 REMBEOREY
BN LPDS 1AL, £ 2T, IEY REQ L0
BEMRT 2 MERT 2, FEFLIBEIICHRES W
Mg seE (K. Terasaki, 62F, B 0&#IcE
#, Terasaki RF (THF) L&, £/, KB
HMEE THRFOFEEMBEL L, )V REARIOIMT %
To7:.

T RFEHEZEEME (Terasaki M) L RET 5
KEAO2ED 120MMEC2WT, VKEAR2 & HICE
PRy e BE O LRI Lo C, VLDL, IDL, LDL,
HDL 12538 L T Terasaki MEF L Kt a iz & I 3,
TARTOMFEIIC BT VLDL 73 & KIEHF7EH 51,
DD 4 BT RG22, Z DM 4E Tk IDL
SEIZXL 5 B RIS T Holz0iZ ORI -
72(%2). 2h s VLDL ZEF i, MO E T 1gG,
IgM, IgA 2iE L A ¥R & Wiz o7z, B, TETF
BtEmiE &« VLDL OmERIGD 1 A% 1 2Rz,
CORIGRIC L BHBERIBEOTRETHEIGIC LS
LD LD bS5 broad THAHIREZIT .

TRFEMEMBEBCEYEBERTETLL
VLDL 23, EIEEIME £ #4 5 BE, 2 (EHERR,
27 O—UREEE, SNV 7Y T A FIE, RIEE
N REIEIMAES £ O BHFMBEL & B & iz VLDL
SEICHSED SN, L, HIE, FPEkiREE
FUERE K & O BEMED 5 IS iz VLDL 2E b
HWOLBERIGE R L T2,

> &2, TerasakiMiFs & Mo 150 T B+

PEG, polyethylene glycol ; PHA, passive hemagglutination; PL, phospholipids ; RA,
rheumatoid arthritis ; RIA, radioimmunoassay ; R-PHA, reversed passive hemagglutination ;
TG, triglyceride ; VLDL, very low density lipoprotein.
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Table 2. Precipitin reaction between serum WML, EERTES L 38 (serum HE 1428,

lipoprotein fractions of different sera

and Terasaki serum 1433, 1438) o VLDL 5% A\ T4 VNILEER SO

E#EFHFERD L0, BEOREL AL, 5~30°C
OHETS5°CTFODOMEE BV 72 6 BT L NTERE

Precipitin reaction of Terasaki
serum with serum fraction of

Serum ; .
Whol Risztm L. #0RE, wERE5°C, 10°Ciks
VLDL** IDL LDL HDL \Vhole : o o ey
WTRLBABRICED >, 15°CTIRIEL, 200CTIkH
1423+ - - - 44
1428 + - - - +
1428 ++ o+ = = 4+
33+ 4+ = = ++
434+ + - - 4 (») ()
1435+ + - - 4
143+ - - - 4 (:) (:). (:)
1437+ - - = % P
1438 4+ o+ o~ = 4+ @ @
439 A+ - = =
1441+ - - - % _ .
1443 + - B B + Fig.1. Precipitin lines between VLDL fraction

*—  negative; -, positive; ++, strongly
positive. Refer to the legends of Fig.1.

(center well) and serum D, and between sera C
and D. Each of sera A to F was obtained from

**VI DL, very low density lipoprotein; IDL, patie.nt.s. WiFh liyer. diseases.
intermediate density lipoprotein; LDL, low Precipitin line similar to that between center well
density lipoprotein; HDL, high density and D well ; strongly positive (++).
lipoprotein. Precipitin line similar to that between C well and

D well ; positive (+).

200 100 200
CHl TG PL
-
1501 300 ° 150
: ®
£ . . ° .
~ °
£100] 200 ° 100] ,
~ ° ° °
g : N .
i : — .
2 s e : *
+ ° H . ° °
£ 50 100] ° .o 501 .. :
: . ) i,
<° L2aeo oo . ces . 20ee .
esse” o . 92es0 oae . acsca oee
300 fmmnn SR LLC S A T
0 hd 0 ece 0 coe
++ + - +4 + - ++ + -

Reactivity with T.factor-positive sera

Fig. 2. Correlation between the precipitin reactivity with T. factor-positive sera and an
amount of cholesterol (CH), triglyceride (T'G), and phospholipids (PL)contained in VLDL
used.
++, +, refer to the legends of Fig.1; -, negative; ——, mean value.
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iz, 25°CLE Tirg < BEshahofz, pH ORI
DWW, pH 6.4, 7.4, 8.4 D 3 ERBETLUERL 7223,
TEROBRIIZEEALERRE DR T2,

2. TRFIZ2O2WT

THEFOEBEABIC L > BERBERIBRTA
Bert, ME LS VA7 1 F+-—¥OBRELREEZRERL,
HBs fiEHi &g cmmE s <, LC, #RR%, B
a, Bos krglish, B 60 £ 3 T2 TE
Tl

THFIE, 56C0 FOMLBETIRIZIZFREETHY,
LO%EIFIRZE TR T 2 A EICE E N T,

II. VLDL o4 {b3asikss

Terasaki i t MWLERGER LIz 280
VLDL S ic DWW, [RABME2IT>TH 6 2D
BB RMET Lo, RIS E2wHEL T,
D&, B ONKSRESE, b, For—¥, b
WAy, N4y, 4TI, ET o=
F—YTREL 7%, R ERNY, 0
RiEHRE s 2ot &5, VLDL SEGo b Y
Y34 ¥ (TG), avx7Fa—n (CH), Y Vi
H((PL) ogFEL T BFHBENE L OERIGOE
SEOBEFRIEDVTRE L (K 2)., R
zhs VLDLAESRO 3 F0E & ZIRHLFIT % EMA
DRDH bz,

zhrhiskDR% % VLDL 4 & O EERG

doTHES N THRFBEME, fbd VLDL %
BHeSERICRET 3 WO R, 22T, 2
D& RHERT 2 HMBT, Terasaki MiF & K5 7-
VLDL ZE®D 10 &£ L, 2D0» <250 VLDL 45
ORI & > TR IEN 7 TRFBELED 15 5
EHEAEDLE T, MBERGEERETL 2 (X3). TR
FEEOHH L Bbh aMmE (E143, TS, El14) &
DRIETRETORIGEOCHERE SO SN, iz
ELLERIRD NG, ZOEPIZH2
mixed & iE, B2 T EFBENLE & BT REEDOR
VW 3BHOMFERESL T#D VLDL 48 2 HREL 72
LDOTHD, ThiT L > TRKEDZEE L - VLDL 43
EPRERT 2 Z LSk, 22T, B0 TRFOR
HRWEEE L TID mixed VLDLAE %A L
T, YIVRAMBERGEIT- .

. TEAF 4L aikst

Terasaki MFE 2 & TERFBHEME 3 Hlicown
T, BROBRLER T2 3, 2545+ —¥,
t7rvo=F—¥, /45 3I=45—+, DNasel,
RNase AR ¥ CIREES*Z T o720, FToir—
¥, PUVFry, SV EOEROBEET
VLDL 438 & ORI AR kb iz,

Sephadex 2R L T TEFOIFEOHE LI
SHESRLE 3% 7., Sephadex G-200 1 & 2 ¥ VAT
X, #ER 6 MIFERET Tz Dow»T, OD. 280nm T

Table 3. Precipitin reaction between VLDL fraction obtained from different individual sera
and T. factor-positive sera from patients with liver diseases

T. factor*-positive

Precipitin reaction with VLDL fraction from sera of

serum 1706 1710 1709 NN. 1581 1733 1741 1731 1739 mixed
A337 e e s
A216 R i s s o cl S o S S S R S
K.T. I e e e e e S S
T.M. e T
E325 I S i s o S S SR S
N.F. + o+ 4+ 4+ e+ A+t A
E161 T S I e T S S =
D118 T S
E142 + o+ o+ o+ o+ o+ o+
E195 + o+ 4+ o+ o+ o+ o+ o+ o+
F206 + o+ + o+ o+ o+ o+ o+ o+ o+
Al4 + o+ 4+ o+ + o+ o+ o+ o+
E143 - + - o+ - o+ o+ o+ o+ o+
T.S. - - e S
Ell4 -+ - o+ - - o+ o+ o+ =

*T. factor, Terasaki factor.
** Refer to the legends of Fig. 1.




¥ L LW IiERL S O BT 675

BB EIDDE—IBEDSN, Z0S b T BAFEHE
BE2OE— 7 DRIFOHFIEFLIELSRED SN
2, 2MEFEIOVTRELIOE— 7 H DS
h, TERFOSHENER N, ¥ LVEAED 16 (M
BLH) 2R3 RL:, 28, E20E8—7 DR
O3FEIZ 300,000f(H% L HEE SN,

SE I, TEFWICHYE,»E» % 1160 T B+
BB IiE R R AV THRET L 72, PEG ITEBHE T, #
40X, TERFEKEIZ2.5%PEGIZE > TidiE L
AL 2028, 4 %BPEG I & - TIRRER 254 <
Ruahni, LaL, #E 11 kg 8 srhicont
i3, EERICy TRFEESED SN, 351,
protein A-Sepharose CL-dB D7 7 4+ =7 4 — 45 A
LAVTTEFORE. 8HOMBICDWLTHREL
72(R5). ZOBMRE LT 3f0 T EFEEmE*
Aui, TEFBHELED T BFEEZ S FIT~TO
M2V T7ai 4y ACREESNZAEICED
sh7=0s, 8RR 4 FEE oL TR IERESEI
BEHehi:, FaF A4y ARESNIAE4 Gl
WT, 8RRV 77V VT & F¥ ) DISCESRBE
2TV, ZOWKEN Y — % T ATREFOBRESE
HBU (K 4), MEOSEDIKEN/ Y — IR

REDSNT, WTFRORKS v/ 07 ) VERBRICH
WAV, TUT ST 2T B
EH s,

Tui4r AL ARESE, FRESEE LT
EF»ED s - MEHE (LH) 2w, RESE
& JEREE D Sephadex G-200 12 & 3 ¥ VB %TT
v, TRFOFET 24E RN, RESEOS L
WBATE, BIE—2 B2 —27D B TH
FEESRE SN (K5 A),BEDHH VLDL &
B EBOERIGE R L., FRESED S VIRET

0.5

Optical Density at 280 nm

20 30 40 50 60 70 80

Fraction Number

Fig.3. Elution pattern of a T. factor-positive
serum (I. H.) on Sephadex G-200 column (2.5X
100cm).

«—, presence of T. factor in all of 6 sera tested ;
<= presence of T. factor in 2 of 6 sera tested.

3, BlLE—2iz0sa TEFEESRED N (K5
B).

Aggregated IgG Y[R U & 5 i PEG THEL, 7o
TAYACBRESWIHER2ET S, £2 T, heat-
aggregated HGG %{ES L T VLDL £ & D LK
JSE A0, VLDL 3 i3tk 2R L koo

Table 4. The activity of T. factor in serum
fractions obtained by polyethylene
glycol (PEG) precipitation method

Activity of T. factor

T. factor-positive

2.5% PEG 4% PEG
serum
sed.* sup. sed. sup.

+* b+ e+ 4+
+ o+ 4+
+ ++ e+
-+ + o+
- 4+ e+ o+t
++ .+t 4+
-+ 4+ o+

HEEAde >R 0EY
SOEHEHEEO YK
!

-+ ++ +
-+ ++ -

*sed., sedimentation ; sup., supernatant.
**Refer to the legends of Fig. 1.

Table 5. The activity of T. factor in serum
fraction obtained by protein A-Sephar-
ose CL-4B affinity column chromato-
graphy

Activity of T. factor

Serum Whole Adsorbed Non-adsorbed

serum  fraction fraction

T. factor-positive

I.H.  ++*  ++ -
A H.  ++ ++ +
H.S. ++  ++ +
S. I. ++ + +
K. A. ++ + -
H. H. + + —
T. M. + + -
0. T. + + -
T. factor-negative

T. K. - - -
K. K. - - -
H. U. - - —

*Refer to the legends of Fig. 1.
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7z, BB, in vitro TIC ##AWL T VLDL 53E &
DR ERE L. HBsHETEIC &5 IC E M7
NZIvERENTALT Iy, B b IgG e b IgG,
t b IgA EHik b IgA & 82 X 3 in vitro IC TIREY
Liz28, wihd VLDL 4 & 3BERICE RS 2
R WA

IV. TEF & CCLF&E&, RAETF, sUx/n7”

)& D%k

FEEREOEZEL L THBwsh T CCLF &
B3, CH, PLOMS T 2RI THS,. VLDL
b CHPL 2V EENTW 50T, XEBRIG
ECCLFRBREDERMMEL 25, 2T, BEM
Eho TEFOFEE L CCLF RBROBRE M 9 &
FHZ DWW THBHRAT L7z (R6). LL, 2/3DF R
POBETRWTRAL—FOAMBBETH Y, WEOHE
BERERED s, &6, VLDL &AL T
UEEAEETHT 2 L) CRP KDWT b ik

L . v-globulin
region

¢« Albumin
region

Fig. 4. Polyacrylamide gel electrophoretic
patterns of protein A-Sepharose CL-4B-adsorbed
fractions. A, B, C and D, fractions of T. factor-
positive sera; E, fraction of T. factor-negative
serum.

Protein bands were stained with Coomassie
Brilliant Blue R-250.

)

0.5
(B)

Optical Density at 280 nm

30 40 50 60 70 80
Fraction Number

Fig. 5. Elution profiles of protein A-adsorbed (A)
"and -non-adsorbed (B) fractions on Sephadex G-
200 column (2.5X100 cm) in the same patient (1.
H.).
<, presence of T. factor.

i

L 7oA, RikERG L CRP{E L L BEEMS IS 5

Ny, £7: RARTC AFP & bHEBRETL 7248, b ¥
nLEEEEERD Sk h o7,
THEFBHEMED 2 »IC i 4 CRER IRy %

Table 6. Comparison of the activity of T.
factor with results of CCLF test
in the same sera

Serum ofA’F_tlfval?{Dr CCLF test**
N. F. ++* +++
A. 0. ++ +H+
G. M. ++ +++
X. T. ++ -

E. F. + -

T. S. + -

K. Y. - +++
I. M. - ++

A, M. - +

*Refer to the legends of Fig. 1.

*¥*CCLF test, cephalin-cholesterol-lecithin
flocculation test.
—, no flocculation; +, a mild degree of
the flocculation without precipitates in the
bottom; +++, a severe degree of the
flocculation with a large amount of precipi-
tates in the bottom; ++, a intermediate
degree of the flocculation with precipitati-
on.

Table 7. Relationship between the activity of
T. factor and presence of cryoglobulin
-like precipitates in the same sera

Activity Cryoglobulin-like
Serum of T. factor precipitates

K. T. + ¥ e
K. A. ++ + +

S. N. + -+ + -+

H. Y. + -+ +

N. Y. + -+ +

N. N. ++ +

S. T. ++ +

M. G. + ++

K. M. + +

S. S. + +

S. T. ++ -

Y. N. -+ -

T. A. - + -+

S. M. - +

*Refer to the legends of Fig. 1.

**__ no precipitate; +, a small amount of
precipitates; +-+, a large amount of
precipitates.




H L LSR5 O REHT

RS LDV S TR S, $5iZ VLDL 98 &
PRI RBE D L b DIE X Z DML WERNIZH -
rr. OB 3TCITINET 5 LIZ LA KA T 3
eps ATy e B, BLABLT
FO7IVATOT) AFEERRL, £RKIZERE
LT MO #&#%1T- 7245, VLDL 5@ & 13 & KIS % 5=
27, TRFESEEEZZO EERCRZ DN, &
B, A—MEHO THEFEEOFLEL 7 V4 707
CRRBORE L AR L EBERER T ISR,
UG 7a7 ) CERINBYORD Sk LIy
THERFABD SN Tr—AR UG 2HBY, 20
HDr—2b 2HFRH sz,
DEILBRIEREED 2BIOFREY 2 — brf
12 T RFEESHRE S R L EREL 2228, VLDL
SEEEERISERLIZ LD o0, KB, Ih
SOBEOMBERDO THTFEHEICOWTIERELT
WLz,

V. EBZERBCHET 5 TRFORHERE

£ 8, BEEAMANE LUMP HBsHIEDO A &
OBRT T BFOMEFEER L, 2 FFERIIBL
T, THEFIZ HBs FUED MU HB L ThRWE
o s h 2ERE L <, LC+HCC # Tt HBs
FURRETEE O 20 Bl 17 41 (85.0%) & IEH ITHET,

Table 8.
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HBs HiEBEMESE (8B 06 Lo icEERE
DS (P<0.01). F4z LCHTY, HBsH
R 40 sk 294 (72.5%) T, HBs{UEBMEE
30 B 2 B1(6.7%) L IZBFELRETH -7z (P<0.01).
LaL, AUL HBsHUFERRHEO 7L 2 — L HHE (8
B 361, 37.5%) LREBELETR b, B
EEMEATR (CAH) BTy, HBsHRRMESE (94dh
4, 44.4%) & HBs HUFREE (12 flh 0 B &3
BESENED SN (P<0.05), Lal, BHEEE
PIF% (CPH) BTt HBs FiERRME (7 8% 4 1,
57.1%) & HBsHiRBRMEE (2 BT 0 fl) & i3#fsts
WICHEEZRETCR o7, EXLLC+HCC, LC,
CAH, CPH B##8MFRBHL L T2 LD TAH B L,
HBs §UERE % 1 84 & 57 4 (67.9%) »1 T B+
HTHD, HBsHiEGIERIZ 52 524 (3.8%) 8
BEL e DB SPICEBERETH -7 (P<0.01), &
T A VAMRTE (AVH) BTk, BRIAWOFDIT AT
RS, ABO 11451 14(9.1%) £ NANB
B 46 Fl 5 6 (10.9%) wosBEHE ST, 20D
b, BE: NANBROZEZHFTEHCEETH -7
(P<0.05)., %72, M HBsHEOHEEIZ b S
¥, AVHE (97 flh 6 B, 6.2%) L8t FmEnt
(136 &1 59 %, 43.4%) BEHRTHHL»ICHEE

Incidence of T. factor in sera of patients with various liver diseases and others

Disease group

Number of
cases tested

Number(%) of T.factor
-positive cases

LC+HCC HBsAg(+)
HBsAg(—)
HBsAg(+)
HBsAg(—)
alcoholic
HBsAg(+)
HBsAg(—)
HBsAg(+)
HBsAg(—)
type A
type B
NANB
Other liver diseases

LC

CAH

CPH

AVH

Collagen disease
Miscellaneous diseases
Normal control

8
20
30
40

26

230

0
17(85. ::}'**

(85.0)

2 8.7)
29(72.5) 3}?*
3(37.5) NS

1(8.1)

o O
*

1

[

—
[« RRVE NG IS el
= 00 ) - O
D D

(
(
(
(
(

—_

*, p<0.05; ** p<0.01; NS, not significant; LC, liver cirrhosis; HCC, hepatocellular
carcinoma; CAH, chronic active hepatitis; CPH, chronic persistent hepatitis ; AVH,

acute viral hepatitis; NANB, non-A, non-B.

T. factor was detected by precipitin reaction using micro -Ouchterlony method (see

Methods).
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Table 9. Incidence of T. factor in patients with HBsAg-negative chronic liver diseases
(LC+HCC, LC, CAH, CPH) subdivided into groups of positive or negative
anti-HBs and anti-HBc in combination

Anti-HBs and anti-HBc

Number of
cases tested

Number (%) of T. factor
-positive cases

Anti-HBs(+), anti-HBc(+)
Anti-HBs(+), anti-HBc(—)
Anti-HBs(—), anti-HBc(+)
Anti-HBs(—), anti-HBe(—)

17 10(58.8)
1 1 NS

19 12(63.2)
NS

17 14(82.4)

NS, not significant.

%<, FEEHCLEERETH - (P<0.001).

ZOMOIEREO BT 18D (1.1%) B
ERLEDS, COB8EE, HBsHFBETT va—L
HIHEEOM, BRE, B0 ESS -, M
FICHBHEECREENE LWLIBRRDERE 36
B DT, WEED 5 & 2 EBBHEERL 228,
BREFE2EE LT 5.6%DEVBEETHo . %
DD BE 26 ZD T, FRISEETED 14
DHEBHTH o722, £hL LTI 3.8%DEERME
rrEof, &0, MB LTI BRLEE
#4150 £ & RMAERERAO 80 KD TR, BF
D1EHDH (0.4%) chHEshi,

%80 LC+HCC, LC (P a—SikE£K <),
CAH, CPH @ HBs HiFIEME 76 £D 5 5D 54 &iC
2T, HBs ifF, HBc Hifk & OBfRic B8 5 TRF
DOWHEFE LRI L 72 (R 9). HBc FiEBHEE X, HBs
FUEOE I 2 6 3 58.8%~63.2%H T RFB
HERL, THEL LBRED S OTIE, 82.4% 12 THE
FagHEh, UL, ZhsoRoEiHietes
WEETCERE»o T,

* =

EHETOT VRUERIGRICB VLT, HHDMmE
REORIGHR» 5, BENICZO—FOYWHEL LT
VLDL 2% AT 5128 > 28— DHEHIZ, R
BRAFY 7Ty 7 BIEREN LW Filh o7,
22T, 4 P L EZ T RMBORSY y-7
o7 U REEAYEEEVY REASETCED S
h, Ld #0550 VLDL SR b BRI » DR
B ERER B TR T 2 Z kot o7, o &, THRF
BN VLDL e 25k Zz D DTH B &I ATREHE
i3, BUBERIGS 20CUETRBO S Wz nI A
%, Sephadex G-200 7 & % ¥ Vi@ PEG IRk
DERZ EDSEZBVWEEbn,

VLDL L%tz IDL ¢ Terasaki fiiF (T BF) &
—EEIE L7223, i3 IDL 2 EHA~D VLDL OF

ADlzDeEZo6N3, L»L, BHDOX 5 IDL I
VLDL @ remunant T& b, W& OLFERER 5%
DEBELTWR2OT, ALLICRIET 28N H
5, VLDLiEZzon K& &, ik BECBVLTY
heterogenous TH D, B OWEL BFEES LBV I L
IS TV 3, RMER T VLDL OSBRI 231
DTRELBEEZRLTWB I L, HELETZD
Ritnskbh, EERFBEEED TG, CH, PL D&F
B REZHAIT2EFRNIRO NI LR EhsHEA
Thb. Bol, BER7RAEQ:RSO2k0BE
BRERLOLEBbh3, 2, BEHMEERERLEC
o THRETREEIZ L A kb o7z Z b h
5, BEEBEVLIVEELZLDO LHEML T3,

THEFDOWTI, 40k RAKTF, CCLF Ktk
MEHIYWHE, VIDLLEESTI2HE*EHT2
CRP", VLDL % LDL L{EA & ViBEDLKHT CF
ETBEEVnILIEMEY, HE2VLIZERTHERT S
747 a2 ¥ (cold insoluble globulin) &%%
ZTREILTE., Lal, TERFEINLSDWTR
EHY—HTIFABELLE» o,

BEERBIC - CREMBEFICHAT 2HSF0
BEYMBCZOWTIEWL DMBEI N TS, FEY
A NVAREMEUAD LD L LTI, VKREH XY,
Arai HiF™, Millan HUR®, EEEEE y-707Y
P, S SRS OEREE LCERSATYS
procollagen peptide’®#z ¥'»3% %, L»L, LLESRS
F&, FERCBIFA2HBERRZ 26, TRFREZ
hen>bnrhe b—BLEw, £, @k 0
% VLDL o & b RO MERTF & ¥ VAT
RiEERTEWIWERRYEL L0, k72, RYYK
X vAF RSMERT LS VARBRICERT LV
SERE9D, KUY VRX 7 LA F PEEEREME
1 ¢ LDL & counterimmunoelectrophoresis T it &
BEELEVIREONHZ2, WTFRLORIGD
VLDL iZB& L Tz,

HETRE SR, ZORBR I5CUT &0 ) &R
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FTrERan, £/, TEFBEMEDOS I 4°CR
gz, 70F 707 vRkBYsRD shil kv
32 ETH-T, LHL, 7VA 707 ) vBLU”
yA s a7 ) SRREYE DL OIE VLDL kit R
EERST, £, 70F 707 ) VHTEIORES
SNEVIETCLEREERE2RTHOHok, L
L, SO EEHBETIOHEDORNEZ TR
Wb Tz, Bis, TRFXECMmERD VLDL
LEASERETRRT A I EE - TRERZ VA ST
Y BMESTEREND, LI I THSE, LT
EFHBENCEETIE, FOLERIZIEE7 VLDL
LRIGLES TRTFRE->TWA I LR, —7,
VLDL #BREEET T T RFIXILBRY & LTl
BANRLTLELEBERICEER> ThuRWI gk
3, Hais, BEBRENCAOEO VIDLSEE 7 U 42
o7 ) v EMERERO TEFEESE-TWAH
BERELTACKKRBL TALY, Bo&072ht
Foohbd LI RBMIBER s hok, 5H,
777U YO TEHERE U TR S5
, FOXREEHTH S, 7V 4707 >, HBs
FUREA IC % &Ee & L 5 &%, iz, HBs FiFE
BOBDIWIZZVZT TR T ) UBHENENIREDL H
3, =iz VA 7o 7Y e ICIRERDEND A
Hb, 794 7a7) i3 IC ORMBNERED —>
ELTEZOHNTWVD,

THERTHEE 1215 D ELOBEREHOWE T, 40%
AL TiEBt L, Sephadex G-200 Tid IgG iz &k 3
ICORE SIENSECHEEL, 4 %PEG Tt
L, 7a74 v AkEsh, 20OREMOERIKE
TRIBLALE y- 707 ) U BEDMRIIEEG N F S
RoohieZhhhs, FORKZICTUL-HME
TH»>LEZ5. Aggregated [gG W HFEILC &I %
HE A5 %53, heat-aggregated HGG Tix VLDL 4+
BEUERIEHRBD SNZL21 2 ENSBTENTH
%, Protein A-Sephaderose CL-4B iZ & % BE4LE
T, ERESEICH TEENRD SNz, ZOHER
ESFE D Sephadex G-200 12 £ 3 7 LiRBOEEH
5, ZOFHZIgM IZ X 3 IC & E N T Wi AHEN
BEZ NG, FOF 4 A, gGUAD IgG D
@I, —EBD monoclonal 7% IgM % IgA, X 51213
IGEOBELH2 Z L BAHEL M ENT B9, ]
B3N 0s A< 20T, FROFEESE
TRFHEENTH LD EHML T3,

Wi IC #8 VLDL & ¥ VRIS %R &\
JEER 2, 72, ABKNC in vitro TYERIL 72 IC
THYZD LI pHERRED oL o7, LizdisT
ZOWRKERGSS, VLDL ¥ ICEME LORIGTH 3

ELH AR TR E N b Tk v, TER
EHE AR,

Zivg T NANB BFFL 7 A L 2 CHED 2 K
PAERICOW TS CR/EIVSRLTERN, 0T
Ny, LEEHSNT WD LD AW, Suh 593,
NANB Rz 2 “HuUE” »1C TH 3 WEet 2~
THD, 7, “MEEEZ2 502 b DREMFEN
FESO 7Y COBEEE L > TRV ELIEFEL T
%. Hoofnagle” b RAlfFR - L 2HEL T3, L
o T, ALBREORTIRAE 07 v L ERG
% VLDL E % T 3 g1, 7 VR, BESM,
pH 2 E1ZDnT, %D NANBRHEREEL>TiE
WAEH, TRNETHREDIEN T3 NANB ROtk
RIS —MEUL T2 L3 Bbhb,

LaL, EEFRERZOMOEBRENRICLL T
EFOHBEEOHAETE, T EFX HBs HREBYE
0, FCEEOFRBCED (THAZCREsNS &
VOEERBLN, ZOZENE, IhSEMHIFE
BORHEE LTNANB 7 A L ADEREMELSE U >
T < %. Dienstag 5% NANB BAF £ IC D
FORERT A VABREEDOFH LD EHHL T
3, L L, NANB& AVH T T BFR{EVRER
THY, FEEREE NANBE Y A )V AKH - DHE
BRREEERZLL O L HTEN D,

TEFBFlENTEELs v, OFCHEHELZZD
TRV EVLIBE» S, BRRBOFRES 5 —
RS T T AFEEORE 2847208, ZREEE
BBy 2BENEs NG o, SBRICBIN-MET
b5,

IS, M IC HIEEETHRBICBWT, ZDRE
WEERBRHAERLTVWEIELEZ SN TE TS, M
1 IC D EAS disease activity & BHEZEEIH D, =
DM IC ERHFENEE T2 BEOFENEN LWL
Anh-Tuan & Q& HH 2, T HF» HBs FUER
MO LCHHCCBIVLCRELEERCHR T2 Z &
D5, ZORGEBEENBEWFREERRLTVE L3 T
H55, BHUEHELOERC L 2RFBLETH B,

o -

1. EEFRBEZEOMFEOCS 2, fadt M
3k VLDL 38 & 15°CU TR BT VAR
e RFTE S (Terasaki AF ; T RF) MFEEL .

2. TETFLEBRGYT 5 VLDL £ & 1 BiAg 38
Wi D ZORIGHEEK, £z, VLDL 3MEFO TG,
CH, PL O2F & & % O RIGHIEIZEHF T 2 BEiEHs
Rens, IDLAEE b—ERIGT 581055 - 7229,
LDL ® HDL #E & RIEL Z»no itz

S
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3. THFRIE) REAZF AL 2HE (d>
1.215)ICTETE L, 56°C30 YD MBTRETH D, 40%
SRR CHLEE L 7=, ¥/, BASHERIIL-TH
fZ x4, Sephadex G-200 0% A8 Tl HHRIEHNER
Hont, &5, 4%PEG Tih B L, protein A-
Sepharose CL4B k& s h iz Z bk ¥os, TH
FIXICHHEIIWEEZ shi,

4. L»L, heat-aggregated HGG % in vitro T
fE8IL 7 IC 121z VLDL £H & it Rin T 2 HE IR
Hahmr-oiz,

5. THFBELEE, 7V 4707 ) v HiEy
EHERLBV, SEL-2Y 42707 VEHEIR
VLDL 4 & BRIGE T, 7V 4707 VERILBY
BEgomEhe T RFEEIZED s hi,

6. giEERTO TRFOREEE L, M+ HBs
HEREOBEOIFERIZE SR E N (84457
%, 67.9%), Mt HBs iR MR (5249 2 £,
3.8%) t3HEerEEZENTED NI (P
0.01). &» Ty HBs FUREMED LC+HCC Tk
85% 202 174) LRLEET, DO TRULBHE
DLC D T72.5% (40%&294), L <EHED CPH,
CAH TZ#hZFN57.1% (T&h44), 44.4% (94
h48) THol

7. HBs FiEMMD AVH T, THRFRTXTE
HThh, HOAVHTH ABTILI% (11£F1
%), NANBEI?10.9% (46 2 54) T, wiid
BHEOFRA L ERTEBD TERTH -T2,

E 3

BERAZZCHIY, PHEEEEHEBY $LAKBER
ERCERE R oBBERLE T, &0, SR B NEIE
% 3 LEEUSRRRESE ARG E, BB IRRT®R
BELL, THTEREAE, RiEZIkE, ERRFE LA
Bl —BhER, RRERARE £ T IREFER, B
7 h SRR ST R SE 4, B SRR ERERNEE
Fhet, BHEIBMERREREEN TR B#HK
LET. X5, iSRG 2IES £ LoEFERELE
RIFEBIER, SIRAESATEFAERNBEE, SRKE
BEIRES 2 I M R B RN R EER 2 X U LR
BLUREORERT CFEHRL £7.
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Abstract

The purpose of this study is to evaluate new serum component (s) (Terasaki factor} in sera of
patients with chronic liver diseases. Terasaki factor (T. factor), which was found and tentatively
named by the author, precipitates at below 15°C with very low density lipoprotein (VLDL)
obtained from other individuals. The precipitin reaction was performed by using Ouchterlony’
s double immunodiffusion method, but evidence was obtained that the reaction was not
immunologic. T. factor was found in lipoprotein-deficient serum fraction (d>1.215), and was
stable against heating at 56°C for 30 min. It was precipitated at 40% saturated ammonium sulfate,
and hydrolyzed by trypsin or other proteinases, resulting in a loss of the precipitating activity. T.
factor was detected in the precipitates obtained by 4% polyethylene glycol, and adsorbed by protein
A-Sepharose CL-4B affinity column. These results suggest that T. factor consisted largely of
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immune complexes-like substance, though there were findings inconsistent with this concept. A
survey of T. factor-positive sera of patients with various liver diseases showed that the prevalence
of the positive sera was much higher in HBsAg-negative chronic liver diseases including liver
cirrhosis with hepatocellular carcinoma, liver cirrhosis and chronic hepatitis (57 out of 84, 67.9%),
than in HBsAg-positive ones (2 out of 52, 3.8%) (p<0.01), and also higher in chronic liver diseases
(59 out of 136, 43.4%) than in acute viral hepatitis (6 out of 97, 6.2%) (p<0.001) irrespective of
the presence of HBsAg in their sera.




