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During the hepatocarcinogenesis of Wistar male rats induced by feeding with 3’-Methyl-4-Dimethy-
laminoazobenzene (3’'~-Me-DAB), changes in serum proteins, especially seromucoid (Smc) and haptoglobin
(Hp), and the mechanism involved were intestigated in comparison with alpha-fetoprotein (AFP).

1) In the early stages of first to 5th week after 3’-Me-DAB administration, albumin and a;-globulin
decreased while 7-globulin increased. After these hepatoma developed, increases of ai, ay and 8-globulins
were noted.

2) Serum Smc and Hp levels varied widely in 2nd and 3rd weeks of the feeding, possibly due to
hepatic damage. Both components increased gradually after 6th week and reached a peak at 15th week
and after the tumor developed the levels of these proteins were significantly elevated compared with the
control rats.

3) A new device for preparing the specific antisera to rat a;-Smc and Hp was developed and these
antisera were used for immunohistological investigations.

4) Comparative studies of serum Smc and Hp levels and immunohistological findings indicated that
both components were mainly derived from hepatocytes in noncarcinomatous regions but also partly from
hepatoma cells and that the increased synthesis in hepatocytes may be the main source of the elevation of
serum levels. In wvitro synthesis of both Smc and Hp by Hochwald’s method was confirmed to occur in
the culture of both hepatoma and nonmalignant tissues. These findings indicate that some hepatoma
cells are able to produce these components but the mechanism of increased serum levels may be different
from that of AFP and other fetoproteins.
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Table 1 Changes in serum proteins of rats during hepatocarcinogenesis
with 8'-Me-DAB
Weeks No. Alb (%) ag-glob as B 73
Control (0) | 12 51143 17.7+25 684119 18.6+2.9 5923
1 11 45.3+4.6*%* 1144474 7.5:£2.0 195+34 15.94:-6.1%*
2 10 45.3-4-6.1%* 10.045.9%* 5.9+2.7 21.7+1.8 20,87 4%
8 10 43.74+4.6%* 10.7 3.4+ 7.3+2.0 21.1+2.2 17.24-64%*
4 10 44,3+ 6.0%* 12,8+4-2.9%* 72416 19.143.3 16.745.0%*
o} 9 44.9-6.9% 12.8-1-2/8%* 9.0-£2.0* 20.5+4.6 12.945.5%*
6 10 50.9+5.0 14.24+2.6%* 6:5+19 184424 10.143.5%*
7 5 46.9+2.5 12,8-4-1.3%* Tl=1.5 21.941.2% 11.4-1.0%*
8 3 52.4+7.0 151454 6.9+1.6 18.94-24 6.740.9
9 5 49.6+5.1 13.44-1.8%* 7517 19112 10.343.6%*
10 5 54145.7 185418 9.60.7+* 172432 57+£11
11 4 41.8-+5.6%* 231485 94422 18.5+2.2 7.0+21
12 4 43,24-4.8* 23.24-2.3%% 9.1+1.6 16.84-3.3 72+1.8
13 5 46.2-+4.2 23.24-33%* 9.8-+3.0* 157+4+32 49416
14 5 43.14+5.5%* 22 B 95+34 17.041.9 76113
15 4 47.3+2.8 9234307 7.8+2.3 13.7:-8.1%% 9.14+438
16 4 45.3-3.6* 20.8+5.1 6.8+-0.8 21,615 54409
il 4 53.5+1.8 141+1.4 8.24+0.9 19.340.7 49408
18 Q 43.544.1%* 21.4-4+25% 8.8+2.0 20.9+2.5 54414
19 5 39.9+3.2%* 20.8+3.3 10.1-4+3.8* 19.5+4.7 9.7+5.0
20 5 41.9-43.5** 205+5.5 12.8-£2.9%* 19.7+4.4 5017
Control (3) ‘ 5 | 50.5+4.2 ‘\ 18.243.1 7.24=2.1 18.0:2.2 6.14+1.8
Control (10) 5 49.6+5.2 19.0£2.5 81:+12 17.042.8 63416
* P<0.05
O P<0.01

statistically different from control (0).
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Table 2 Changes in concentrations of total serum protein and its fractions
of rats during hepatocarcinogenesis with 3'-Me-DAB
5 : l 5
Weeks | No | @idh | @an | G0 | w0 | @i | @ | w
Control (0) | 12 | 62410 |316+037 | 110030 | 0424014 | 1154027 \ 0.40+032 | 243+30
1 11 6.24-0.6 2.81£0.26* | 0.714+0.29%*% 0.474-0.12 | 1.234+024 | 0.98+0.41** 233410
2 10 6.4+0.9 2.69+0.46* | 0.67+0.40%% 0.394+0.18 | 1.394-0.26 | 1.27-40.37*%% 229+18
3 10 5.84+0.6 2.53+0.34%* 0.62--0.20%* 0.424-0.11 1.224+0.16 | 0.99+0.41*%*% 251437
4 10 5.8+0.9 2.504+0.68%% 0.724-0.23%* 0.40--0.10 | 1.06:0.26 | 0.934-0.35%* 288+ 38
5 9 5.940.5 2.67£047* | 0.77£0.19*% | 0564+0.13 | 1.234:0.30 | 0.7740.31* | 25423
6 10 6.24+0.6 311032 | 0.87+0.20 | 0.414-0.13 | 1.134-0.18 | 0.63+0.20 306+ 26%*
3 5 5.70.5 2.67+0.21*% | 0.72--0.10* | 0.41-0.09 1.25--0.09 | 0.65--0.08 224+15
8 5 6.34+0.4 3.24-+0.26 | 0.95+0.33 | 0.444-0.11 1.20--0.21 0.42--0.05 335440
9 5 6.1+0.2 3.06+-0.28 | 0.82--0.09 | 0.46+0.11 1.6740.09*%* 0.63--0.21 320+ 36%*
10 5 6.6+0.4 3.604-0.31** 0.90+-0.13 | 0.44+0.07 | 1.154-0.23 | 0.3724-0.06 346--43%**
11 4 6.5+0.3 2.74£0.41%% 1.50--0.15% | 0.63:-0.14* | 1.204-0.10 | 0.46-0.11 337437
12 4 6.6--0.4 2.864+0.30 | 1.524-0.20* | 0.624-0.12% | 1.124-0.12 | 0.47-0.10 3871 22%*
13 5 6.80.6 3144029 | 1.58+0.27* | 0.67+0.21* | 0.87+0.42 | 0.3340.10 420446
14 5 6.74+0.2 2.874£0.30 | 1.5240.04* | 0.64--0.21* | 1.144-0.12 | 0.51+0.09 398k 27+ %
15 4 7.5+0.6% | 3.584+0.49* | 1.70-0.35%% 0.56+0.41 | 0.99+0.50 | 0.72+0.39 427+ 51+
16 4 6.44+0.2 2.98+0.10 | 1.364+0.34 | 0.44:-0.04 | 1.3940.13 | 0.344-0.04 403 57**
17 4 6.84-0.2 3.6640.14** 0.96+0.06 | 0.56--0.05 | 1.32--0.07 | 0.34-+0.05 3784 20%*
18 5 7.9404%F | 346+0.24 1.7140.22%% 0.70£0.14%*% 1.674+0.23** 0.43-4-0.09 | 4764 19%*
19 5 7.740.4%F | 3.08+0.21 1.60+0.23** 0.79-4-0.31** 1.51-4-0.33%* 0.74--0.33 426+44%*
20 5 8.24+1.5%* | 3.454-0.39 1.6140.30%* 1.0140.23%* 1.774-0.11** 0.464-0.09 4254 23**
Control (3) | 5 | 65406 |3284027 | 1184020 | 0474013 | 117014 | 040011 | 245435
Control (10) 5 6.84+0.5 3.37+0.36 i 1.29+0.17 | 0.55+0.09 | 1.16-0.18 | 0.43=-0.10 35542
* P<0.05 *E P01 statistically different from control groups. B.W. body weight
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Fig. 2 Changes in concentrations of total
serum protein (T.P.) and its fractions
of rats during hepatocarcinogenesis
with 3'-Me-DAB.
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Table 3 Changes in serum seromucoid, hapto-
globin and alpha-fetoprotein concen-
trations of rats during hepatocarcino-
genesis with 3'-Me-DADB

Weeks Nroa’t(s)f Seromucoid Iz;’,llz(l)%ti?l— fet[();gz'};?;ein
_ (mg/dZ) (mg/dl) (mg/dl)

0 12 81419 71422 0
1 11 6.2:+1.5% 63-+29 0.2+ 0.3
2 10 6.7+4.6 49-+46 04+ 04
3 10 7.7943.8 S1E17* 184 32
4 10 6.5+1.3 30-£20%* 3.6+ 5.0
5} 9 8.4-+25 40-£19%* 504 4.6
6 10 7.9+1.6 5320 1.7+ 0.9
7 5 70+1.3 334-25* 344 2.8
8 5 9.2+1.4 69+ 8 15+ 1.2
9 5 9.8:41.7% 70414 3.8+ 2.8
10 5 10.04+1.2* 6318 23+ 1.7
11 4 10.44+1.1% 94+ 8 1,85 0.3
12 4 11.8+2.1%* 95+11 20+ 15
13 5 12.24+2.0%  130£57* 1.5+ 05
14 5 11,64-2.6%* 94+18 1.8+ 0.3
15 4 16.045.8%%  155-+54** (054 0.6
16 4 14:24:2,0%%* 83423 44+ 6.7
17 4 11.24:-0.7F% 94+ 6 1.8+ 1.9
18 5 10.54+1.3* 1094+25* 131+ 6.5
19 8 12.040.6%* 9436 116+ 5.3
20 5 TLAAT 15

11726 22/6+-13.2

* P<0.05 k- P<0.01

statistically different from the control (0).
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Fig. 3 Changes of serum AFP levels of rats during hepatocarcinogenesis
with 3’-M=-DAB.
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Fig. 4 Changes of seromucoid (Smc) and haptoglobin (Hp) concentrations
in rat sera during hepatocarcinogenesis with 3'-Me-DAB.
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5 W LA URES W, 9 8 DLt A ot a5 U, B
MFEET BHIERTO 15 W H ik 16 mg/dl o fifciE L, K
i 2 - TIK T3 %28, 10 mg/d/ P kol %
it

Hp 2Tk, 3-Me-DAB #5859tk Sme @
K&y, 3/ L5 THEDEMA KT,
2B CHREPKRE L, - TR b~ Tiing 5
WH 5. ZOE Sme O X5l B Clung, %
JEDBEMBIE & B A0 ER 55 & & HE S w5,

e O 8 WETH BB A 5 L, WS St i3
528 Sme EfRfFIC 15 W EH €155 mg/dl & v — 71K L,
TR LR T 3 5 23100 me/dl f2 8 o 5 il % o
Lt

AFP & Sme ¥s L O Hp i +% &, AFP Ok
JEICHEAT LT Sme 35 X U8 Hp 1% 15 o> 18 s b il 23 4
bha. Fi, 6 LK 150 ¢ AFP (&l - 50
W LG, 2R L, s o i i
FCET S, I sV Tk AFP 2383 2 o1 L
T, $h2&4 bRt LT Ly s a fERr -+ 5.

Fto, AFP o =k I EAbIR 5 1w L5 #H ¢
&, 16 JHLIHE 20 i & ColF i oA & 5 Whic s ¢,
AFP & Smec 5 X0 Hp oM %I ~1225, AFP &
Sme [T r=—015 (p>0.05) s L —0.14 (p>>0.05),
AFP &+ Hp Mlic s\ Tt r=—025 (p>0.05) I I
—0.35 (p>0.05) TH b, I hMIICTs T b AH B
RS oY (WA A

A-Hp

Fig. 5 Immunoelectrophoretic identification
of the specificity of anti-a;-Sme and
anti-Hp sera. Anode to the left.

s: inflammatory rat serum, A-Smc: crude anti-
Smc serum, A-RWS: anti-rat whole serum,
A-a;-Smc : absorbed anti-a;-Smc serum, A-Hp:
absorbed anti-Hp serum.

FLIGE I i

3.2 #i Smc MFHICH Hp MFEM (S EEK

3:2:1 #H Smc MFICK D RIE

Fig. 5 w7 v riiE® 1EP B2 53375, H175 » b4l
&, ML Sme iR 5 GR35 &£, Sme ©
£ 4 1k agarose gel P9 CUk Alb X < TKEIL
Prealb 735 Alb iz CHBERR 2T 4 5.

o CAEP #, Fig. 6 o L 5w CA it
agarosegel ICHAACH M UG S5 & an W BT
Lo EMb A, ZOMEILE O aj-acid glycoprotein

+

o ; _‘A-Smc
g
Alb oy @@ B Y
- A-Hp

Fig. 6 Electrophoretic mobility of rat a;-Smc
and Hp on cellulose acetate membrane.
Immunoprecipitin  arc of «a;-Sme is
located on aj band, and that of Hp on
ay band, respectively.

Fig. 7 Comparison of Smc fraction and anti-
trypsin component in rat serum by an
immunoelectrophoretic technique com-
bined with fibrinolysis in fibrin-agarose
gel plate.

A normal rat serum was electophoresed in the

gel. Anode to the left. (1) a;-Smec, (2) anti-

trypsin component, (3) aj-macroglobulin, (A)

anti-Smc serum, (B) anti-rat whole serum, (T)
trypsin solution.
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C—FHTBHDC, ZORS% a-Sme EFR LI

¥, v MO fibrin agarose NTCOHL trypsin
TER R R T sr & 1EP Eoliehs & oBfRaHiatd5 &,
Fig. 7 ® X 51 a;-Sme LU trypsin By o> BE)EEA R
76D, ag-antitrypsin Tldig 2 EDTED BRI, F 7o,
I 7w M Cik a-macroglobulin o 5 i)
WC—F LChl trypin {EH2R® B L.

3-2:2 $5EH a-Smc MFHKVH Hp MFEEB S

AR

FEWPT a-Sme 8 L 0T Hp 1fifi5o Ouchterlony <
% Fig. 8 1o, %/ IEP {§% Fig. 5 wwRLic. b
M4, 3'-Me-DAB JHi 7 » Mab e s
KT v MR BIG &5 &, Ouchterlony Gl 2t
Fcdblio 1A 20 a-Sme 35 100 Hp oWk 4%
KT %

% 7z agarose gel N IEP Ci3dt a-Sme il Prealb
25 Alb (s Tt — oA 53 L, $t Hp iy
U g P L — O PR A TR LC, i 2 i S Ao i
T h kTR

v i

1 : G @

|

Fig. 8 Identification of monospecific anti-a;-
Sme serum and anti-Hp serum by gel-
diffusion precipitation.

(A) anti-a;-Smec serum, (B) anti-Hp serum,
(1) hepatoma rat serum, (2) inflammatory
rat serum.

3:3 SREHEEPRR

3-3:1 3-Me-DAB #E (TS FE#&KICDNT

E 4utoic X 5 AL AR (5 0 ZALoWEA R~ &, 3/~

Me-DAB 5.4 13 B ClivhED dH 2 B OitIRic
g Ui 1élr_J~n=m fans AL b, IR ZEYE e
2 DRI ILE D, FRASKR LC 2 W E 2B i3 NE R,
&L ek trnd JHPC oval cell OAREAMEILE X Te.
475 LS B @HT ik, SRS 5 AN o 25 H:
KA L, oval cell 3upBERROEIC Dy » COVE AL

LRI R 77 L, WA R L, —FB oval cell
AL IR a 1 A S &b h 5 (Fig. 9a). Oval cell #if
SOASHEIFAIIE D 2 5 5 filkic ik Rk iR b i s
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ZENBS.

6 M L#IL oval cell Y4525, Fo i
VR O SR 2 N o T AN L (Fig. 9 D),
5100 & o NERMT IR b, TERITHIE & B aso
ISR Te D FRIMHLLE, BAIC X - ik
cholangiofibrosis & RT G BH - 1.

163 [ 2> IR ITREO FEAARD b, WIS L DR X
ORESHINT %, WG AETINED 5 0V A
Gtk L, ARSI ZRINEC A A 33 E B oo b o,
IRERE S 2 b 0, OVF AN A R34 o 7e ENETE
LTkb (Fig. 9¢), EHclL cholangiocarcinoma fEHE
W BT B bR b .

3-3-2 EYHKEKICKD Alb KU AFP DRBEHC

20T
AR Z » Ao RGO Mla Eic—# L <
Alb o e &bt (Fig. 10 a)~

3'-Me-DAB 5.1 C § ki % T4 < ORI
oA el Alb O4FIEHEAS ﬁ‘i’;’é#’bt e h4% 3

L0V B BN oval cell b & Btlias i s
t.%HHTu#%HHm%K/Ab®MWKt%.%t
75, MWWLNWDMdML%beDMﬁ#m
7o (Fig. 10b). AFP 13 oval cell o>—fic i JULZ? }r)\
WEh (Fig. 10¢) 2 A 25 MBI 4 528, 3 m\ L5MH
Wl 4 &, DI 10 1 H & e 3ecnd 5 23Rl
W& Btz —Jf, hepatoma #lk ClI—dciiiv it
Kehd b, BRI E RS (Fig. 10d), 8 X0 %
AR, FRIRELAY, & B IR A R T T o e
BT L EERIEL & B e,

3:-3-3 Peroxidase ZHIMEEICESD a1-Smec BXY

Hp O#BEFICDONT

a;-Sme B L O Hp i@ 2Tk peroxidase BEgkbifi:
X hRBE LI

a-Sme (IRR T v F OIS LTS 2 5 7ed
XL, 3-Me-DAB 58 cix LI H X b a0
ANEEMIC ai-Sme DJRFEIHLE St FhAE 50
il;lhcrswcoi INERSIE MR C B &2 A TIE, il
fir & Glisson P a-Sme PPEMIIE % < GRO B R,
R ClakatE & 7e a2 R Uic (Fig. 11a). % 7z Fig.
b T Lo, 2o oval cell I &% < DI
B OAIEIC b a-Sme DJTERRD B A, 3/~
Me-DAB ##4. 6 LI HIcIs W Cid, NS X 0L
BTN % W ari-Sme wiRd, FlE L & bic—HiokE
o HRE & D fRfens & b e (Fig. 1le B X0
1d). JEie ar-Sme B ¥E A IR T 7w
fEjfy A s Lie (Fig. 11e). Las LIE THIALIC & » T
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Fig. 9a

Proliferated oval cells around a portal triad of the liver at the 5th wesk
during 3’-Me-DAB administration. Some of them make glandular or
tubular structures. Inflammatory mononuclear cells are also seen in an
area of the proliferated oval cells. Hematoxylin and eosin stain. X150.
At the 7th week of 3’-Me-DAB administration. Oval cells are decreased in
their number. However, they are still proliferating around interlobular
bile ductules. Hematoxylin and eosine stain. X150.

At the 20th week of 3’-Me-DAB administration. A micrograph of hepatoma
containing diffusely proliferating, trabecular and glandular types. Hem-
atoxylin and eosin stain. x150.

LS 36
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Fig. 160a Localization of albumin in the liver from a control rat. The specific fluorescence

of albumin is detected in cytoplasma of many hepatocytes. Immunofluorescent
method. x400.

b  Localization of albumin in hepatoma cells at the 20th week of 3/-Me-DAB
administration. Some hepatoma cells contain albumin in their cytoplasma.
Immunofluorescent method. X400.

¢ Localization of AFP at the third week of 3'-Me-DAB administration. AFP is
detected in cytoplasma of some oval cells. Immunofluorescent method. x400.

d A hepatoma portion at the 20th week of 3'-Me-DAB administration. AFP is
found in cytoplasma of some hepatoma cells. Immunofluorescent method. Xx400.

Ao L AL BB, TOJNEICIIR X WA 3'-Me-DAB Iz 5. 6 ML BRIN A0 LT, % < DR
Bht. #7, Fig. 11d o Xk 5« hepatoma e e Hp o Jfen b, DRCCndh 505, filinc
‘holangiocarcin()ma Bl e dbfFLCuwB AT b OMIEw Hp o fEdrilod b (Fig. 12¢, 12d,

L, iFo—fo M RS B, B Fs LY 12¢). Fig. 12 ¢ ik 20 0 H o Ipfas o AR

r&a:;rnw,\foi’é:’!fza&ﬂzbk@'é_t}knﬂlﬂ@@d/ oz, o RS o MOl IR 75 955 Ciy. Hp AT 45

A a-Sme @/ﬁjﬁ%/ﬁ&%hﬁ; m;r/l WX DX oAb, F o NERTLEEE &
Hp 3685 » Gzl U e 2y » 7223, 3'-Me- [l - & b EXPlE iz, —J7, hepatoma ok

DAB #5RECIl 238H X b, ﬂﬂ%z?m*obbx IR WAL CIn Fig. 12.d w4 X 912, hepatoma fifaofi
Nl e A 2Rk v fillas HBL L, a1-Sme L [AIERIC e Hp %473 2 Allass e+ o i nia b iy, & ek
Glisson il 35 X OVt O FFIIR oM Ee Hp Rt 2 TR 5 B CLRIBEIT IR Hp 0B ¥ I s
DOJHEN B Btz (Fig. 12a). %72 ovall cell o3 b b,

ClF VRO & Hp OJRfED %5 I, oval cell Fig. 12 e i3 o v L kS o %\~ hepatoma @
ARG RBH oo /N ts X ORI Clk, Eo % i, LA % Uiy, il od B e Hp Btk BOGS 2
ot Hp % T AR b v (Fig. 12b> 5L, WVEZIBR T 5 o Rk ofiliEsamc s Hp ©
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Distribution of a;-Smec positive cells in well-preserved hepatic lobules from a rat
liver at the third week of 3'-Me-DAB administration. Mature hepatocytes containing
a1-Smc are often found in the central areas of the lobule and around the portal
triad. Immunoperoxidase method. X60.

b At the third week of 3'-Me-DAB administration. The specific reaction products
of @;-Smec are detected in cytoplasma of some oval cells as well as of mature
hepatocytes. Immunoperoxidase method. X260.

¢ A hepatoma portion surrounded with non-cancerous part at the 20th week of the
feeding. Reaction products of a;-Smc are seen in hepatoma cell cytoplasma as
well as of non-cancerous hepatocytes. In the non-cancerous part, almost all the
hepatocytes contain a;-Sme, but in the hepatoma part a;-Smc negative cells are
also found. Immunoperoxidase method. X60.

d At the 20th week of the feeding. A hepatoma part is seen on the left side while

a cholangiocarcinoma-like part on the right.

detected in some cancer cells.

In the hepatoma part, a;-Smece is
In the cholangiocarcinoma-like part, a;-Smec can
be also detected in cytoplasma of a few cancer cells of the ductular structures.
Immunoperoxidase method. X160.

e RSB b hvte.
3:4 a-Smc B8KY Hp @ én vitro SmHEE

il — 1 X BRI LAl - IRk = h e h o ke
5o autoradiogram 122\ ~C, a-Sme ¥ L ¥ Hp @
MR Z—HE L€ Table 4 wiR L. F7H901& LT
Hp o autoradiogram % Fig. 13 o5 L7z,

JERR B 2T, ai-Sme B X O Hp (32 Fh 34
itk e, Hp oJinsBili 7 autoradiogram Bhik i i
DI RSB Tz,

ZAUSH LCIEtCLk a-Sme 135 iR 4 filic, Hp
F BB EERERR 238 B e,

MRS & bicyiilds X ORI in vitro BEARIC X b
BHREIND Z EBD LN, IEFEOH L v &4
Y B Z EhEE S

4 BERLUICER

3'-Me-DAB #5092 X % F » MFEEOBEE @ 1 %
IMH5EAE, &< Sme 8L O Hp oZfjn AFP b
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Fig. 12a Distribution of Hp positive cells in well-preserved hepatic lobules at the second week of
3’-Me-DAB administration. Specific reaction products of Hp are observed in cytoplasma
of the hepatocytes localized around the portal triad and in the central areas of a hepatic
lobule. Immunoperoxidase method. X60.

b Proliferated oval cells, surrounded with small hepatocytes and mature hepatocytes, at the
third week of the administration. Hp is detected markedly or faintly in almost all the
mature hepatocytes and the small hepatocytes. Hp is also detected in cytoplasma of a
few oval cells. Immunoperoxidase method. X160.

¢ A non-cancerous portion at the 20th week of 3'-Me-DAB administration. Two lobules
are seen to contain markedly Hp positive hepatocytes, while the remaining one lobule
contains hepatocytes faintly positive for Hp. However, many Hp negative hepatocytes
are mixed with the positive cells in one of the lobules as seen on the left lower part of
the figure. Immunoperoxidase method. X60.

d A cancerous portion at the 20th week. Hp positive tumor cells are dispersed in a hepatoma
tissue of diffusely proliferating type. Hp is also detected on centroglandular surface of
two glandular structures. Immunoperoxidase method. X160.

e A hepatoma portion at the 20th week. Hp is detected on luminar surface of the glandular
or tubular structure which is predominant in this figure. Hp is also found in cytoplasma
of a few cells of the structures. Immunoperoxidase method. X160.
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Table 4 Intensity of the autoradiogram of ai-
Sme and Hp in the culture medivm

| Non-carcino-

Hfﬁit{fd a-Sme Hp matous  a;-Smec Hp
e | counterparts
1 + H 1’ - W
? T # 1 ¥ — &
3 - K 3 I "
4 + S Ar L 5
5 - = 5/ i i

Intensity of autoradiogram: negative —, faint

4, clearly visible +.

(g &

Fig. 13 Autoradiogram of Hp synthesized by
tissue culture.
Top: Ouchterlony’s plate stained with amido
black 10B. An arrow shows Hp.
Bottom: Autoradiogram of the same plate

1, 2 and 3: Hepatoma tissues.

1/, 2 and 3’: Noncarcinomatous counterparts

KL Lo ET 5 & &b, SRR IR A 1T s L,
T b OB & ORIRE L e A L L.
3-Me-DAB #5445 Hicix Alb ¥ X 0% ar-glob D
DB T, T PR ERT B0 X 5 T-glob D3
WAL bR, ToZbix AFP o—)kKIGEefT LT
5. ol CCL 5 o%fc il hitn® o T,

KL IR G

A SEAE A [ B ISR AR E B2 A ENTE X
5. UL 3-Me-DAB 5D = 0 X 5l qbiz—ifh
thc, IFofERERD T oval cell HAREICIND L7
s LR B I e 8 B n 9% 6 7w L 10 B il ik & e
EH kA 2. o ol lic b s T-glob MiEss
Ho lg #nc X 5 & o Eniis ﬁﬁfd@é EELIT,

T TIEDHHH 1g A RRALFINCER Lic S Wiy,
lg T oDBINIRD BN Ic ) s o, LTI

7-glob IR o I o B SR X 2 ML I 5 o lieh
WBlIc L ABI% Clih s %t S h 50, Bids
BT B. Tods 3-Me-DAB i 5.5% 11 31w iz T.P.
DIREBICEINT 5 o ¢, Alb SrililkAas fLET LChiEe L
CURIFIFIEF KA 3325, ar-glob W3k B 3%, IF
fhc ks 54 b s LTk, Alb XU /-glob DIETYL
BT L, an, ag ds KO p-glob DBMNAHEN TH .

OBy, b oo L% < O BT
PEL T B odic, K Alb, 3 7-glob [UEAXSE L T4
Wl BHs, T LANFMIE A 7o I o W5 A v Bl
2%

AW TC E ICHER Licaild, ai- 3 X O ag-glob
FRFERO subfraction TH5H Sme & Hp oLl Th
50, 3-Me-DAB #5.0Ficix Sme & ar-glob &k
D UL PAT L AT, arglob (34 LCh Sme 1k
IR Bz 33 ligkns o b, A« DB K E . Hp i
DWTHLT LY arglob ®ZT) &F(T Ligw 23, Sme X
DRI IR AN G, Wi D AR5 A fIREEDS 5 228
bhts. Lichis T ar- 8 X as-glob % HHiciE Sme
X0 Hp Lsto subfraction 2 bic X 5 Binik
WOTHAD. Sme L0 Hp i3 3-Me-DAB J 4.2
7o L3 Hiciz—@vic - s 8403 5 %505, chb
OBENEIGE Sme DXL WEW T, OB AFP
O—IPIE X D el Shie. —J, Tk
1 Sme XY Hp & dicnl, ar- X0 arglob
BINBLG & ORI THED 5 edibohu .

MEREEIC F 0 B EIRBZARIC S\ Tk, IFIIASEE D &
IH s Pt A 2 Ay, Hp (& E k% » Sme A3
B Ly 28 A B do e WIS S Cir Hp & isfiiae
T ERRED T H 0, FRFERGHE I 31T 5
Sme ¥ X O Hp oZ8fix, Fulio X 5 e olac
4%, ¥, AFP o#ghn s OBIRCI, Sme DLEL
7 Ch A arracid glycoprotein % aj-antitrypsin, X5
i Hp o882y 2 ORECET LT bhis, Zhic
VR T BITIZE O/, ok E S, ZorbEin s
PR S s TIclmE LY. L Lohbopd
AT & DB\ T, ar-antitrypsin & B A & O
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BIES) 7 o, RIS co AFP 4 2Tt Onoé
ﬁaL@%%Mméémsmc%Hp&D%%LOVT
RS fen o T, 2D A S e A e

Oy, ¥ Sme OYEIL & T DPIARDER LA
TED oD B AL 5 5 Ik 1.2 MBI RS
WA E LCERIR LAY, e b oBa9 LR hEik
%%Kuﬁ%~f%6-%®IWﬁWEW%A5&,ﬁ%
K v m — X7 & 7 — MR SRR & T 585
ay PPkl L, agarose V*I“C“Oi Prealb e Alb i
BB HBENET S RIE L. —T, ok
NI Y Sy AERER S . AL OWEIZT v b
a;-Sme Pk b D aj-acid glycoprotein 1T X o8> CHE L
L, BELAR, FhRCEYTs IR L,
B S ClE S B 2 R 510\ e b 7LD C ai-Sme &R
Lie.

—77, R Sme MiFHcMEICH M5 a-Sme DSt
DS BPRTE IR LR 5 2 ENCE,
R DE L a-Sme I A ED S ENTER. Lic
PN o CHRIEHIRE BRI 2 OIS & 5 & &
E Lt %o, Hp B ofFiicit, 7 » b ofk Hp
L5 & BWRIL & 5 T iede T il U C4r BRI nG A 1%

BT EIETIE

B IR AR E LR, i Sme B XY
Hp 0%l & st LCHEE R Iz te. Shb oty i
D MR 2 T FRERLR IR 0 A 7s
¢, Hp iz~ T Peters and Alper?), Wada et al22) ©
W i3 5 RAE & 4% LIciiS 2 B A 05, ar-Sme 1220
CTOWETRY ST, Fi, 7o FERFFc>VwTZh
%Mmﬁmﬁ&mﬁ AL R e K 5 ThB.

3'-Me-DAB % 5.1 13 AFP o—®&IIGL L h b X X1
Sme 8 L O Hp OBINEIED A5, Zofin)i Sme i
BWC X DFEWRTHSD Z LR L.

Fy M2 3'-Me-DAB % ¢ 5 L =B MLk oA~
2B L7 b O Fh b o AFP peds, S5k glucose-
6-phosphatase Z#J¥ & 5 SRR S 5 — v Z ki &
1D\ TR/ NI & 00— S 0 JF 4820:23.24 42 X B 5 e
IRTWb.

AL X 5 &, 3-Me-DAB #5442 70\~ L 3 34
LZ‘OH%UEW%H%Z%I‘I’J}W L UCiE, ar-Sme i3/ NERES

e C B EBALC, Hlviiy & Glisson i34 o Al
_ﬁé{ﬁ)%h Hp @onTHIRE RO R 36 k.
IO X5 I AIRREIC DWW TE, HEMICA LT 7
AT AT e RIZ X B HE R & L CuTe o o TR
DOLHEFE LT\ BH, —F, oval cell itz Zr D
PO BT B Uik & 0, WIBT » FIFCln

Z » I Smec 4

Z 1+ % seromucoid, haptoglobin ™75 1) 201

ZrE FI S e RE R LA O JERE N CUR R 1Al Sl s
sl Lichi o T 3'-Me-DAB 5% 5 e s\ T,
— DRI BT @-Sme k5 XY Hp o petpyiiE
FTHZ EENE NS, Z AT oMk 2 b x5 KOG
ThbAH5 L, DI N ar-Sme, Hp Dffii v~ 28
WadhtbTdbntBrbhs, ChrxFEMlcis s,
Sme bz LC Hp (2EfEDMBECH v, i o2 m)H
SERIEAT LT B Tlkle bWy, HLERFHZA L E LT
TOBGHPVTELLETOFTREELREr ol oA
Ao SO IRCIF R E B & Lk, T v MFOWE
WMIELRD B\ L in vitro OREFEFC X - THE»D BRI
TN A DB~ (il D RERE OAR—FL & s 5 451 a-Sme,
Hp ZhZh ORI 08 Bl 5245 LB 2 b
k5,

Hp 1+ a;-Sme [f$EIC acute phase reactant & LTt
SHRIF ARSI B, SMERICRWEEEhs Hb o4l
BT EDTcdbic z DL gIF W B2z bh, %
NENDEMEMIA VR DB 8 A BIuF+ o & Th
5.

iz oval cell It dy a1-Sme M ECir b B 0EEH LR
e, O EIC DWW T, transitional cell D¢, AFP
PEEPEFIC AL R, EHabhtits & Alb Hiciz
Pxhz e 5E22 b 4iuE, a;-Sme 2 Hp g5
N IRFIAINE B B ED b o HE A 1B e b % @
i L. T xild 6 BRI 3 /Nl Es X Ok
I8N 22 C a-Sme, Hp W55 o B5PEAN
JapgimT 284063 5731 L 5. AFP fiofipli
PEZR A o I BLASH AR o s (LB s U C—ipkic 25
A b Uriel®) 13, = vk transitory liver antigen
EW-AoTUWBDY, a-Sme X2 Hp 1%, FoHBIRERE )5 3
HE, s L ERICT B LEABRETHAH. DOF
H a;-Smc % Hp OZF)iT 3-Me-DAB #5511 k0
ThAbhah, FWEEEA L& LTo Alb Wik, AFP
D—WILIEHS & — 7 %ty E 72800 b Ik SN % 1f 23
LN BHE, AFP 255 Alb ~AO AR OIER X 511
Whe, chbOEDOFERSHEWCIRD EHZ2CTH Inrs
5. Lo LIASERHIC 3o\ Cilj o 24 5 M B 4
NREZLETCHY, TR BEFIC L5 L 0n%lb
AT LTy - Feh 4 [l ORI Tl LTS e ns - 7z
EDEIZ O WTCE 3-Me-DAB P54l % b b 1o, 1Y
HEEEET & ORI AY B IR LI TCH S 5

W R BT R e 2% &, a-Sme 3 XU Hp
k& i I o % < oFMil &R o B
h, copplikis LcoTmtknBr bhs.
FLRRIC B3 B o Rfe A s L, /s
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RSP B —TF, INIEPIIC S5 T b B S Bt a sk
LGlERTC, X hhabit. CoBRHEARYTHS
25, Bk o> X 5 W D BRI X BN b B LT,
FIC LB Te A S OB M LI kS icfibhs.
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