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#iLRLE, A—BEBENLNTHLI EHHLS
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EHRERIC BT 28R AT 7L BiEtEE£
DMEFEERTFOBRE L BBREREHL D
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%, BHEIFESRcB T8RP LT 7
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BRERFICOWTHRETL, BEb2HMALE:
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ERI  FEROMBP AT 7L BigEok
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T ORI 2 18 AR 1 61 ()
DEEFF OB E B L L7z (Table 1), @325
-3 T, BERIIES I 1ThH- 2. FiaEE
8 #C, AFP »*£51500ng/ml L\ FOEEZRL,
FREENESH (2FIFHEIE) R 6FTHDH L
7z, Edmondson Z3ECIZ T8 3 45, I1+ ME

16, ME3H, NM+VE1IFITH-7. HE
MBI 1 BT, R b b - 72,

‘o2 &Y IERIER, HEROEE
FE, BREBF RS 5, £ FH30-50mgiRER
L, OMENEBEIEKEZMZ T 70> RE2+
A H—ThEVR—L 3L, 1,000Xg, 104
EEILL, £OLE®EE&IEKTIECHEFR
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Table 1 Clinical features of patients examined in the present study for liver cathepsin B and L activity

Case Age HBsAg/HBsAb AFP CEA TAE  Cause Gross type Size of main tumor :
No. ng / AlcghOV LC ng/ml  ng/ml (times) of ?ieath (capsu{ep) (om X mn) Edomondson Metastasis
1. 59M —~/—/-/+ 164600 2.0 2 HF  Spreading (—) 13293 M+W¥  Lung, Portal vein,
Splenic vein
2. 64F —/+/—/+ 4150 7.6 0 GI-B Spreading (—) 40x80 m Lung, Portal vein
Multinodular
3. M —/~/+/+ 686 4.9 0 Poewmonia  Spreading (—) 6152 m Lung, Vertebra(Ll) Rt
Multinodular 51%X76 hepatic vein
4. 28M  +/—/—/+ 1390000 1.1 0 RF Spreading (—) 94 %53 f1+M  Portal vein, Splenic
Multinodular 41x41 vein
5. 5TM —~/+/+/- 957 2.1 0 Alive  Expanding(+) 30%47 I None
6. SOM —/+/+/— 323000 1.0 1 GI-B Multinodular 20%30 I Lung
7. M —/-/%/+ 71000 40.5 3 GI-B  Expanding(+) 85x75 m Lt axillary LN, Para-
aortic LN
8. BM +/—/x/+ 534 3 HF  Expanding(+) 2030 1 Peritoneum
Multinodular
9. 6M ~/~/++/~ 29 6.0 0 HF | Spreading (-) 85X 80 cce Lung, Hepatic hilar
Multinodular 30x30 LN, Peripancreatic LN

No.5 is an operated case. Alcohol . + and ++, 80g and more than 80g ethanol daily over 10 years, respectively. LC : Liver cirrhosis, AFP :
a-Fetoprotein, CEA : Carcinoembryonic antigen, TAE : Transcatheter arterial embolization, RF . Respiratory failure, HF : Hepatic failure,
GI-B : Gastrointestinal bleeding, LN : Lymphnode, CCC : Cholangiocellular carcinoma.

L TEREENERNER L Lz, BREEN
FiTid, Z0250u1120.1% Brij-35 (H1h%,
HEB)250ul MR 72t LIS ATA MY
> B2 [0.1M phosphate buffer, pH6.0,
2.7mM cysteine (free base) and 1.33mM
disodium EDTA] 2501 #fmnz, 30C, 14MH
T Ay Fa—Lzr 2 BEERGZEE,
20u#M 7 N-carbobenzoxy-L -arginyl-L -ar-
ginine-4-methyl-7-coumarilamide (Z-Arg-
Arg-MCA) (EBHRET, KR 250u] #m2
52 L CRIRAL, 30C, 1044 > Fa—1
3> L7t REMELRAE (100mM sodium
monochloroacetate-30mM sodium acetate-70
mM acetic acid, pH4.3) 1mlZ2MZ TRIE%
BT RER, ATF7L Bl OB AN, B
Bt X 11 5 aminomethylcoumarine (MCA) %,
HIL RS NER (650-101) % RV, B
#HE370nm, #IEHEFE460nm TRIZEL 72, 0.05
uM & MCA 0#EEE#0.01mU & EHEL, K
32— NEHEY® Lowry L0 K CRlE
L, #77v > BiEEEEE (10°2mU/mg®E
H) TEHL Y
HT 7 Ligtix, N-carbobenzoxy-L-
phenylalanyl - L - arginine -4- methyl -7-
coumarilamide (Z-Phe-Arg-MCA) (EQWFE
Fr, KBR) #&FHE L THRBICHEIEL 222,
EBI  MEFOR S 77 BiaEHEER

Fowmet

EBI-a: FESERKHEOF AT 7L
B i a

HRTEL N RS Z VEENERAIEK
TLELERICRESRA—a Lz, Tk
H20p] o MFE20u] M2 T CRAIL, BT
NGB Wk, Mort 59N Fikic# L T
LKB2117oNF 7 —FBnlEYT2UNLT
I FERSONTEESERKE (2075 F, 3
By L2, IR EnEE » LT N-carboben-
zoxy-L-arginyl-L -arginine-4-methoxy- 8-
naphthylamide (Bachem, X[E) %M, #F
7’ BIEWK & D4, 8L 72 naphthyl-
amine (NA) % 4 - amino -2, 3- dimethyl -
azobenzene (Fast Garnet) (Sigma, *XE) T
REIL, MBELTT g/dnEREFET LT
3> (BSA) (Sigma, XE)20xl % Friis EiE
=MA T, FRCERKEL, REL.

ERI-b: 2vhF)y Ae77u—2%
ViR _

ayHFYyr A7 7 a—2 (ConA)

(Pharmacia, X&) 1m#z#FH L 23 =4F

LRAEE 6.5m, PR 7.5mm, 7773
CERInITNENT T 75 3> k) &
Fv», EBRT-a TR LM EE0200u1 %
TLRBL. Rz, ERIO) CEREE
WBREBRTIES RT 4 22 %) TConA
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Table 2 Clinical features of cirrhotic patients examined in the present study for serum inhibitory factor

of cathepsin B activity

Case Age Diag- Portal GPT ALP CHE T.Cho T.Bil Alb K AFP
No. Sex nosis thrombus IU/L IU/L IU/L  mg/dl mg/dl  g/dl ¢ ng/ml
1 54M LC - 64 120 284 179 2.2 3.3 B 6
2 55F LC - 60 137 139 114 0.8 3.5 kY|
3 58F 1C - 54 177 265 216 0.6 3.8 0.08 22
4 54iM LC - 77 98 131 86 2.6 3.3 0.05 8
5 72M IC - 43 62 362 154 0.6 4.0 8
6 61IM LC - 70 230 133 104 5.2 3.2
7 6M LC - 46 71 171 175 1.1 4.0 0.07 34
8 5M LC - 56 201 98 110 2.8 2.9
9 58M LC - 28 177 208 179 1.1 4.1 v 234
10 50M LC - 1101 59 160 185 1.8 3.9 413
11 5M LC - 69 81 93 104 1.4 2.6 0.04 418
12 5M LC - 62 190 54 116 5.6 11
13 3M LC - 71 254 58 135 7.1 3.2 0.06 103
14 44F LC - 59 224 134 157 11.5 3.7 0.04 13
15 52F HCC - 106 127 230 170 1.0 4.2 10
16 50M HCC - 43 87 61 56 2.2 3.7 0.04 4
17 73M HCC - 24 113 293 185 1.0 4.1 4
18 67F HCC - 43 89 86 140 1.3 3.7 0.06 663
19 60M HCC - 120 145 109 140 1.4 3.4 0.13 3
20 58M HCC - 21 74 162 109 5.2 4.2 0.07 8150
21 54M HCC = 35 139 323 89 1.9 4.5 0.06 9
22  46M HCC - 58 154 153 107 1.0 3.4 0.07 5
23 51F HCC - 65 132 224 198 0.9 4.2 9
24 53M HCC - 70 71 98 104 1.1 2.9 0.08 49
25 61IM HCC - 46 201 133 175 2.8 3.2 0.04 123
26 64M HCC + 43 163 193 99 1.4 3.7 0.04 23
27 62M HCC + 256 1183 99 286 14.6 3.0 0.11 27100
28 48M HCC + 60 187 72 66 21.4 3.5 e 114
29 62F HCC + 554 166 181 89 1.9 3.5
30 50M HCC + 285 381 120 127 1.7 3.5 0.09 192
31 50M HCC + 191 142 110 260 2.8 3.4 0.06 41300
32 40M HCC + 56 156 210 118 2.0 3.2 0.05 30
33 54M HCC + 62 254 134 116 7.1 3.7 e 103
34 52M HCC + 71 224 54 135 1.4 3.2 0.06 13
35 48M HCC + 62 81 151 104 1.8 3.3 423

GPT : Alanine aminotransferase, ALP ! Alkaline phosphatase, CHE : Cholinesterase, T. Cho : Total
cholesterol, T. Bil : Total bilirubin, Alb : Albumin, K : Disappearance rate of indocyanine green,

AFP . a-Fetoprotein.

L#ALEV ConA SERERRAT 7 ¥ BOF
FERBEHL?. DWW ConA EHEALLEST
7+ > B #200mM ¢ a-methylmannoside T
BHANS ConABARAT7TL v BD2GF

BIcaBIL, 20807772 3> nfrn50
plic, AR AR TIMEC IR L 2 miE200] %
Mz 7%, ERIOFETHT 7L~ Bighs
REL 72, }HE & L T0.7g/dl 7> BSA200u] #110
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Z, FEREICRIEL 72,

ERN . mEICL 24T 7 BiEEHER
2% 3

fREREXTRGI O Bl, RMERFAGI165, FFEELH)
1451, FFHIIZESI21B, o BHEE 7625
Rl FEEo2MENIIEE L THEELE
BRESELEERE2M (ERBTE, CTOonEE
MRE) TBIh- B, ERIONKE
B rEfliiEEng v, FEEERIZSFHT

(Table 2), ##pi330-73%%, Bickulz28: 7
ThH-7z, FHEEOSHI21BcALN, *
N7 TL0BH: PIRIER &R 2 D7,

T LN GER - K - BERBOR
THI) 400g # 4 EERBENEBRIEKTRED A
—ar 7214, 11,700 X g T3HMBEL L7,
ZFOLERERAERTE LIZ80EICHERL &
T7 BEERBEREEMLL, #7727 B
EEOMEESREICIL, 477 BEBES
W100g]l &, HBEAEKTMEICHRL 2 niF
100l %, H 55 L30T, 15504 > ¥ = ~—
arvli, Zo50ulizaEAEK200.] £
ZTRZERANDERLL, ERIDHFETHTT
P BEWEREL 2. BHEERFICL 50

Table 3 Liver cathepsin B and L activities in
patients with liver cancer.

Case Diag- Cathepsin B Cathepsin L
No. nosis T, Br Fr Tb Br Fr

1. HCC* 10 16 26 54 67 68
2. HCC* 19 20 25 70 82 96
3. HCC* 14 27 18 47 79 55
4. HCC 105 73 97 359 263 306
5. HCC 23 22 21 91 76 74
6. HCC* 52 8 99 135 238 279
7. HCC 86 36 28 231 91 64
8. HCC 33 35 34 98 103 107
9. CCC* 396 779 733 373 673 738

Enzyme activity in tissue homogenates is ex-
pressed as 10~ mU/mg protein. NO.5 in an
operated case. Tb:@ Tumor-bearing, non-
cancerous tissue, Br . Non-malignant, circum-
ferential tissue (Border) , Fr: Cancer-front
tissue, * . Lung metastasis.

EFL, FZEe) BSA B (7 g/dl ? BSA £ 4%
HAIEK TOBIC AR 2Inz 2iEEE 2 NR
LT, 2NESELESETRIEL:,

EBN . LEFFHOHEERTFD Sephdex G-75
Pl SN Y i

Sephadex G-75 (Pharmacia, XE) # 7 A

(2.6X95em, 77 7L 3 >BE5ml, MiHE0.7
ml/ZTI0ENT7Z 7 a2 EDR) #H
T, BN 2F 07— MmiEl3m% 2 VG
L7 100N 7 77 arnh 77y BigkE
D ERR, ERINCAELLAT 7 BE
FBEBI0ul 1287 T 73 > DEHITE200u] 2
mz, 30C, 1574 >%2~—>3>LTK
iz, B 51z, 0.1% Brij-35 200x! #0272 1%,
ER I OFETHREEL AT L 2, EERL,
737y s »DBEHENMML ) ICRENEERE
EAREMZEEELNBE LT, ZoOELE
*PESFETERL L.

& #

KB FEOMEBTAT 7Y BiEK
FFHlESl o 4 772 > B g (Table 3)
I3 FEREIEEER (Th) © 43+35X102mU/me&E B
(meantSD), FEEEENHEERE (Br) : 39+
26, ERELME (Fr) | 4+34C, SEMIcEH
BOERRD -1, LrL, BExnERT
BWETT 5 &, IEEHOBEETE & ERY IR
NDAT 7L BEEIRIFERETOERICLL,

4BTERL, 281TA%E, 28ITIEKT L.
i~ ERES £ 72 4 B Cli IR EE
R L ERERMEOL T 7 > B EKIIIEE
HESL N EEERLE, AT 7L LigkD

BIREDMEE TH - 72,

FEEHRILIE Tl IR ER IS AR L MR E &
WEDAT 7Ly B & LiEEsIREEERLY
EL BEETRL, MEBLAHLN,

ERI . MEFDOFAT 7> BiEkEER
?.

BSA#WMLFRECA— | 25 BAESR.
VKEYL 720 A T 7L BIERRE T, 58
H4.5-5.512 1) S ROREHESTH LT,

(Fig.1). L»L, BSAaRb N iznEzmz
TEESEBERRET 2L, RAT 7> Boig
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HREHEZTRY ELICEEL .

ConA : = A7 LDERTI, #T 7~ Bl
ConA ##4A-2! (ConA LA 25200mM 7 «
-methylmannoside CEHI N 2) LIERELSR

(ConA AT, ) U ERSHER CIELEND)
N 2aFREICERENL (Fig.2). 206075
7y a3 > DEBNIEIC T2 MZ CiEEEBIE
T5E, MOgFHEELAT 7L Bigkiises
IZIEE=L 7.

ERN . MENH T7 > BiEEHER

FAT7 > B #1001 120.1-1. 641 DI iE
% T AR K T100p] I BR L <z, inz 7zm
EREEAHT 7L BiEENERENFRLY A
&, Tz miEEA0-0.8u]l D& TE&E
HH45 L7z (Fig. 3). dE & L THEEN BSA
B (7 g/dl) ZREBEICIZ 724%, EMEIZEL
fAEIN Loz, T2, AT 72> B LMmiE
I ERT & DR 2 2L 22 2 DI ER

Fig. 1 Staining of liver cathepsin B activity on
thin layer polyacrylamide gel after
isoelectric focusing (constant power of

20 watts, 3 hours). Five bands of
cathepsin B activity (pl 4.5-5.5) were
seen, but they were completely
disappeared by serum addition prior to
isoelectric focusing.

PRETL 12 & 2 3, 30CnBIE &M Tl RIGER
305rH £ TEMRBHRZRL 72 (Fig. 3 nHaX).,
FREBEZHLE L BELECL 2R T7
> v BIEHDIHEEED &, BHEF %, FEE,
FFsiaE P ELUN DB B T3, EENRE
Blicl L BBERSIFRICKES £ 52 LHIRE
iz (Fig. 4)., WHETCIIEEFLL VAR
KB T, FFREZSIC B L T LRV EmICH -
78

Z DERI THET L 72 A IREH Tl 258
BEZAML Tz, FHlRESnS T, BF
WM TPIRAR D &5 2 ROHREIC PIRIE S 2
BEED DDLELEVLDIIFT TRET L 22,
FIIRIEE R O 7o W IFHEDRSI Tid, FFELH)
RFIRIEEER D 2 W IFHIERIC L, MmiE
POMERTICE 22T 72> BigonE
RIERICETLTBY, /4, MiREEER
D BEIC 2 BIDMiEBEI % 7z (Fig.5).
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a-~Methylmannoside
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Cathepsin B activity (mV)

o
o
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Fraction number

Fig. 2 Chromatographic pattern of liver cathe-
psin B on a ConA-Sepharose minicolumn
(7.5mm X 2.3cm, 1 ml column collection)
and complete inhibition of the activity
by serum addition. Two hundred ul of
liver homogenate was applied and eluted
with 100mM phosphate buffer (pH6.5)
at first, and then with 200mM a-
methylmannoside after the 11th fraction
came out. Closed circle (#—@®) showed
2 molecular forms of cathepsin B activ-
ity by addition of BSA, Open circle (0O
—0) showed disappearance of cathepsin
B activity by addition of serum,
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lOOW
80+
= Serum > / 1©
-_% 60+ 751
£
S
= 0
5 40+
‘=
_C_ 25
20+ Assay temperature 30°C
BSA T 3w E)
* Incubation time (min )
0 T T T =
U3tgiZi0ear e tHoe 1.6

Serum or BSA solution (ul)

Fig. 3 Inhibition of liver cathepsin B activity
by serum. Small volumes of serum (0.1
-1.6x1) were diluted to 100x1 with saline
and mixed with 1001 cathepsin B solu-
tion. Two hundred and fifty xl of them
were applied to the assay system. The
inhibition ratio linealy increased in the
range of 0-0.8xl serum, It was also
shown that the inhibition ratio linealy
increased upto 30 min of incubation

(inset).

b 3 EE TRHERLE FHEEREREL N

1B % A % &, MiE2 ) > X7 7—+ (CHE)

EHE, Bav 27— (T. Cho) RT7NL73

> (Alb) BEE & DRICENFERE LS Lz
(Table 4).

EBN : [HERF Sephadex G-751%:&
I % Sephadex G-75% 2 LT /W& L,
WAhAT 7> Biex§s&777 3> nlEE
EE2HRN, HERTFI VL LE5TFREZETS
PEHLDICLE, TR, KL 9K D2

DOMERF DT EH RS H 7z (Fig.6).
55, KL L FMREe o nE Ty IVik
By —> % HBRETL 7245, ERIFIE BT
DL P LEZBO LN L, -7z, 9 KOBEE
HFIZ0C, 2BMNA > X2~ 3> Tid
AT7Lr BEEZBEEL Irh -7z, 50C, 30

Inhibition ratio (%)

(9D (o) e 2 (7)

e O
o S S A
=~
7 RS &9 S
& q,é §JQ . S
DS {P T
S © N éséb

Fig. 4 Inhibition of liver cathepsin B activity
by serum from patients with various
liver and non-liver diseases.Details of the
assay procedure were described under
the methods section of the text.
Horizontal bars indicate the means, and
vertical lines indicate the standard devi-
ations, * : p<0.05, * *  p<0.01, * *
% . p<0.001 The range of inhi-
bition ratio in healthy subjects (mean=+
SD), ( ) : Number of cases.

%
)
) fo”/c

SRDMBMIETH T 7L > B iEEBEREH23
%% TIEFL, 70CHIMEBMRETIZ 5 S TR
ZICRHEREHIEER L2, AT 7~ BigEHEE
RENZEE % pH I EfHEICH D, pH 5 LITR
pH 9 Ul Lo ci3 R EERIZ IR L 7=,

% =®

SREOEMIRIZEEEGICBE(EW 7T
T—XiEEEFL, ZoOWE RECZEED
HAMBOIBHYLETH B, 2, OITHER
REZICIIOTEEERZ2EAL TS 6%
v, #ZE ) Nakatsukasa'Vi3, MES%2ET 2
FrifiaEp CREE RSOV (XEK) 2
F—4rMBRREED LR PHREL. AT
7oy Bizagrt—EREELT S LoHfE
R FLERECIT T EGHRTE LOHE
LB, - T, BHERNBEPERIC, 7T
7y BOEASRERA»ERCEETS LR
bbb,
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Fig. 5 Inhibition of liver cathepsin B activity
by serum from cirrhotic patients with
and withount portal thrombus. There
was no significant differece of liver func-
tion tests between 3 gruops. HCC (+) :
Complication of hepatocellular car-
cinoma. Portal thrombus (+) : Compli-
cation of portal invasion. * @ p<0.05,
A : Complication of lung metastasis,

: The range of inhibition ratio in

healthy subjects (mean +SD). ( ) :

Number of cases.

60
=
b s
'E 40+ E
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5 51
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0- r L
| 20
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Fig. 6 Chromatographic pattern on Sephadex
G-75 column (2.6 X 95cm, 5ml fraction,
speed 0.7ml/min) of serum inhibitory
factor of cathepsin B activity. Closed
circle (8 —@) showed inhibition ratio of
cathepsin B activity. Broken line (——
—) showed optical density at 280nm.

Table 4 Correlation between serum inhibi-
tion and laboratory data

o P
GPT —0.079 NS
ALP —0.126 NS
CHE 0.448 0.01
T.Cho 0.337 0.05
T.Bil —0.203 NS
Alb 0.351 0.05
Kice 0.482 NS
AFP —0.087 NS

r : Correlation coefficient, p : Significance,
NS ! Not significant. GPT : Alanine
aminotransferase, ALP : Alkaline phos-
phatase, CHE : Cholinesterase, T.Cho : Total
cholesterol, T.Bil : Total bilirubin, Alb . Albu-
min, K;cc - Dinappearance rate of indocyanine
green, AFP . a-Fetoprotein.

iR T4 EDEKE (58 1, Table
3) TiE, EIRELIFER AT 7L BiEk
CHBENE*BDHT, MnBEEETHT 7
v BIEESEWEV ) BROBEVLIZRL S
WRTHo12, LaL, Ii~EREBHI T,
EEEE (BRELRT L IFESDES T
DEMEDIFBIETB L ) EZ LIZEKRRENE
ETH5, EEERTHT 7> BHrEBEOK
S EERL, IER) » ENICEMEE
BAZE, EREBORLEZ2BFHICL TS E
Bbns,

BEUEEFOMmES T 7L BiskEsrEant
DHFEHH B, L, EELEREZBI X
o>t MEPICAT 7L BigkE2RET 3
ZEIRTEL» o, ERABSKERICAH T
7y Bt REeT 2ERII-a T O
AT 7 BOREH % ELICIEE SRS (Fig.
1) 2k, %72, ConA # 5 LANERI-b T
ConA #A8 L L ICIERARA T 7L BiE
HEHICFIC L) ELICEKET S (Fig.2)
&b, MERICIIAT 7L Boihk
[HERFHHEET DI EIRALPTH S, -
T, EERlEEc k> ThERIcAT 7>~ B
EHRAATAZ LIZAMTH B L ER LTz,

nEIc L3 h 77> BEEOHER (£8
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) %, SRt BimE8s TETL
7278, BRI HFEEFCLIET L 22 (Fig
4). &7z, M) ¥ TRTF F—¥iEE, B2
VATu—LRTILT I iBEL P EOAREE
ARERELTRTEE L 0HBrED LR
(Table 4), Zh & DEHRIZ, FEENEEE
KIEL THERFNEEFETT 52 & 218
LTw3, L#rL, FEEZFMENSHE
FRBEOFET I BT 285 (Fig.5) T
i3, FIIREESES 1) FHlaEs caRIcE
(, L»d, 3EMCHSRERECEYH
dlrolaZ i, OFcEd 2T 7 BiE
BOMERNET L PFREM L HDBE®ZRL
T3,
hiEPoIEERN 707 7T —LiEELERF
Thbda-~7ursu7)y (FETBK) &
ATT B LHEETEYEINTW LY, KS
FEOEETHH MCA{t&Mhi B 2 8IER
Tit, o~ 70707 3BEZNOEERES
R3LW, FEBNTY, ep-v7u7uw7 )
DEHT oI EEEE B -7 (Fig.
6).Itoh 5932 2 DK & Mg HFE
67K DFA—N7TaFT7—r{ e I—%H
&1L, EENEEL LEFFENX= ) —7
> & LT3, Sephadex G-75%" V& TR
L6dK DA F 7 BHERFER—DD
DEBPLNE BELNT a & D 2FED Tissue
Protease Inhibitor (TPI) 28, oF&Eik
212K CAREMBRICHFEL, 2BEOEBD
BB RERC M PICEET 2L LT3,
SEEBEL I LIERNI KnsT 7B
BERFZEENBANMBERCHEELTED,
RIERCIAERICERT S TPL LA LDICRE
%5LNTH5,

mEFICIIEE o 77 —iEEERFH
HEL, 70T TR L AEKEHEL T

3

.

WA, ZHZEERDEEEEERT EED
12k#E2 Ls, EHIE, BEEELOMYESF
MR B MERY SN A T 7L > BOEE, #EH
2 & 0 BEORSSEE SR E N, BN
FE, REcELLREZE2A. LirL, £h
2H L, g oEEER T ENICERL,
BROZEAMBLHHL T2 EE I LNA,
ZORL LKL EZ B, ATTU
BiEN LR TH, £/ 4 F 7L~ BREAERT
DEEETTH, HREQOWEIEL, BT
WicATF 7L B CERL, EHEORE

PEBFETTHLNOLHENING,
% B

FrEBI TSR, JRREERL & SEMIICIcBIT B
Wiy 772> BiEE, RO AT 7
> BEMHERFZEEL, KOdmEHe.
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REFIRT & IBROBERRE) O T 7

v B SEE R,

(2) FrlEfCiimEhoA 770w BiEE

ERTFIETL, MRESERLET 56

TEL (IETLA,

%5, FRXOEL B0 A ARLBREEK
2 (FEFOG0/E11 5 8 B RMALL), 230 B AFRYS
#2 (BBR062E 6 H1LEREIL) BV TRERL,

MeMzbizde), BENLLCHLEEZE
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Liver tissue cathepsin B (EC 3. 4. 22. 1) activity was measured with N-benzyloxy-carbonyl-
L-arginyl-L-arginine-4-methyl-7-coumarilamide (Z-Arg-Arg-MCA) as the substrate in order
to clarify the role of this enzyme in tumor invasion or metastasis of liver cancer. Serum
inhibitory factor of cathepsin B activity was also determined in cirrhotic patients with
hepatocellular carcinoma and in patients with other liver diseases.

Cathepsin B activity of liver cancer tissues in patients with lung metastasis was higher than
that in non-cancerous tissue sourrounding the main tumor. The levels of serum inhibitory
factor of cathepsin B activity in patients with hepatocellular carcinoma were lower than those
in healthy subjects or non-malignant chronic liver diseases. Furthemore, in hepatocellular
carcinoma patients with portal invasion, serum levels of inhibitory factor of cathepsin B
activity were much lower than those with no portal invasion.

The results suggest that cathepsin B activity participates in tumor invasion and metastasis
of liver cancer due to imbalance of enzyme-inhibitor relationship.



