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Sarcoma 180HZ(1 x 107 cells/mouse)® ICR MM 7 R EHEPICREHE L 7= SERANER
FEUGERE . RESIREL VRO L 2157, FECEE» S Bl E & A B A
PR, BOICE VRS ERE Lz, 28, BB~ 7 AMED LB O 720 ICFERICR

H‘be:o
N4 vHEES

#Z & | Ta-N-benzoyl-DL-arginine-2-naphthylamide - HCl (Sigma)#% i\ 7=Barrett®J5 &
26112 & B 2384 VIERBIERCREZHEEE, —EBD /L VY OADPRTIER &
W8 Uiz BEERIES00 u/ubed R TITWIREIR T X 74 VI & 57034 7(Type 111,
Sigma)iEHAL D72 DD T VA v X a2 R=Y a VORI ORFSCI, 2B, VA4
YUy —E4 ey =0 1 mitd, BEREERICBVTIZHEY) 1 nmolDRE % L

N VAV VEHETAEEEER L
EEERZE
BEEREIX. Student'sttest I & Y4772

11.2 ERERBLIUEE

100

801 *

60 *

401 E

20T

Inhibition of papain (%)

0 . . . . .
0 02 04 06 08 10
Plasma or ascites fluid (ul/tube)

Fig. 1. Papain inhibitory activity of
mouse plasma or ascites fluid. Papain
activity was assayed using o-N-
benzoyl-DL-arginine-2-naphthylamide
as the substrate. Plasma ( l ) and
ascites fluid ( O ) from tumor-bearing
mouse or plasma from normal ( @ )
were collected and assayed for its
inhibitory activity of papain. Data are
expressed as means £ SD of 5 or 6
mice. Significantly different from
normal plasma ( *, p < 0.01).



EE= Y AMEE, HE T AMSE. BLUHEE Y ABEAD, 731 VERICHT S
BEHEHHEZFig. 1 ISR L7, WTFhOREKS BEEFERICSNL VEBEHEL 72
722U, ZOMEERNICIIHEFIRD b, IEE T AMHE 249 +0.32 U/ml, HiFE<
AMEE 3.90 + 0.38 U/ml, B X UHFE< T REK 3.65+ 058 Uml THoiz, DI T
HERED O 77— Ve ¥ — LRUSEEZ RL-C LT, BIcEEL: o
FTT—EIAT ARPHEBLLTCOTEF T — B Y B =L WHRBEKFE LW
BERETHo7

1.2 BAPLOVAFA4ySasr7—-—¥L ey —-0KER

BBV T, 7 RAMEHICTV AT 4 a7 7 =B TH 508 Vid 5HE
EHERD 72, COBEERER., BB~ AMECREES YA LTEEZRL.
TR S~ 7 AMBEIC IS 2 BHEFSEI RO ON, COR TR, O
EEROREPED LD RHTFTH L0, WHIFLLT 51N LA O —
DRAFRHET BOW. & EH L DREIIE L, 22 TEF, IEIESTH Y BE
EEFREECEINLEHEKREZRERIC, YAV AFA Y Fasr7—¥f ey
— ORBE RS2 |

121 KB LB

S-carboxymethylated papain agarose® {E 5%

INNXA ¥ ZScarboxymethyl /L LIEHEHRLEZ 7Oy 2 LTH, Y AFA v S ur7—E¥
AV Y —ThHbIYRYFV LOBARIRFEENTBYIRN. 774=F14—2 1
RENTTTA—DRDDYF Y FELT, STRBAPODYRAFA Y TOF 7 —¥A
YeE S —ORBICERTHL LIS NI, £ 2 TBarretD FERNICH L T &
S-carboxymethylated papainZYEBL L. <M % Affi-Gel 10 (Bio-Rad)& % v 7' > 7 (100 mg
papain/5 ml Affi-Gel 10) LU 7-[28], 7%z 3B. Affi-Gel 10B|OFRFIGERLIIZ7V Yy Tcruy
7 L7z
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BB AIRLLICH > TRIML I EEFR L Lz, LTORERICTIT o7 BA
(114 mDZFEBR T €= A THE L, 20~60%85F1 D4 H % EIXL L T0.15 M KC1% & &
10 mM K-V UERREW pH 69 12X LTENR L72e T OFEMAWZ Sephacryl $-200
(Pharmacia) ¢4 )V % 38(0.15 M KC, 10 mM K-") ~BRi@ 8% pH 6.9% ) L7z, 2084 &
FHEEMIE, B—E—2 & LTINS Nz, HiESE IR 10 mM K-Y ¥ BR&EH pH 6.9
2t UCEAT U728, FRREH TF4b L /zDE-52(Whatman) 7 AR L 720 HEEOD
#% 0~03 M KCUZ & 2 EAISEARTHEN L, 1 ¥ e €y —{EHIIKCIRE0.13 MO
MEBICE—~Y—2 & LTHNEN, HHESE %05 MKCl 24810 mM K- ¥ BRE&E
# pH 6.9 TF b U 7zpapain 7 7 4 =F 4 —H 7 AICHEM L7z 0.5 MKCl Z& £20 mM
K-V ¥ BREH pH 6.0 CEEE DK, 50 mM NagPO, pH 12 THH L7z, BHBIIESLIC
02 M K-1) VEREREHpH 6.0 BA LPHIRICE L7z, 4 Y ¥y —EHE2 &I H %
B L. Kicxt U CER OBBEMEEER L 7
Z DAt

FFYVBEBET P Yo A-RY 72 VT3 FFVERIKE(SDS-PAGE) 127 ViR
7.5% CLaemmli D FHERINC & o TIT o 720 KB TR, S V27—V =T YT Y}
TN —G250THt L 72,

y Ry GREDRERY V-7 u 7 v EEE & UTHY, BradfordD 58 301 TT
270

YAFAYTUFT A Y e ¥y —ERIZ O VHEERRL LTREB L, Z0OH
ERLLUCRE 5 726

1.2.2 EBERBIUEE

WEOWEYT Table. 1 KFL DL, IVAVATFAyTuFT7—EL T —%,
YRR KD HABRRE D BVETH OB R Lz BRLAVAFA Y Tusr7 —E4 >
v ¥y —0¥—tid. SDS-PAGETHER L 72, Fig.2 ICRT LI IC, BEA ey —id
BIUENL THTE6T00DE—N Y FiERLIz, B, COFTFERERTEHTTE



LU edro 720 RBEORKERTHEE L8 YEEILT 74 =254 — 75 AICBW
T XTAVATFAYTUTFT—EL Y ¥y — LR, Y OEAL. 0 MREICpH
120 ) BFE 2 S e LELT 2R EIGREALEE TH o 20, WL THOEE BN
HRIFEFICHEZE O, T2, BRERE T/ O YEEEREE 2R T SE I
DEEL o/l iy, ARRRL G FIBEEAKPICHFET SV A T4 v 7/OF
T—EL 7 —0XBERGFTTHLEEZ bR,

Table 1. Purification of cysteine proteinase inhibitor from ascitic fluid of
sarcoma 180 tumor-bearing mice

Total ~ Total  Specific v;14 pyrification
Step protein activity activity

(mg) (units) (unit/mg) (%) (fold)

Ascitic fluid (114ml) 8663 445 0.051 100.0 1.0
Ammonium sulfate precipitation 2550 403 0.158 90.6 3.1
Sephacryl S-200 408 244 0598 548 11.7
DE-52 71 113 1590 254 312
— Qrigin
o — 66K
— 45K

Fig. 2. Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis of purified ascites cysteine
proteinase inhibitor. Purified ascites cysteine
proteinase inhibitor (4 pg/lane) was analyzed by

= 24K sodium dodecyl sulfate-polyacrylamide gel
electrophoresis. Gel was stained with Coomassie
brilliant blue. Bovine albumin (66K), ovalbumin
(45K), and trypsinogen (25K) were used as molecular
weight standerds.
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EHEAPS BRI AVATFL v 7/aF T —E¥L ey —0, A TUT7T
— Bt AHECOWTHEL /2, 7uF7—¥E LT, YAFA4AY7u7r7—ET
HHHFTYVB, L. H. AV EFYSuFr 7—8THEHTT VD, Y r7ur
T—EThHsH N TV 2RV,

1.3.1 EBRHELFTE

Jur7—¥

55 7Y B, L, Hid, Barrett & Kirschke D FFEBNIC LY T v ML ORE L. &
FFYUDIXT Y MFTA VY — A G EE B, 2LV, BT T UB. LiEHOH
sEid, #E L L TZ-Phe-Arg-NMec(X 7F FHFFERD) % Bl V> CBarrett Kirschke D7 [31]
X040l W77V vHEROHIEZ. #£E L L CL-Leucine-2-naphthylamide® Fiv»
CBarrett Kirschke®D FHEBIIC & VT2 720 I 7 7YV DERHOREE L, EEELTR
Z5ikhemoglobin’ F V> T Takahashi & TangDH #3214 & V4T o726
£705FT7—BRHTEIIAVAFA Y 7uFT7T—¥L Ve EY —DKifE
nH H
£T7OFT—EBICHTAYIAVAFAL »FaFT—¥ AL e ¥y — DK T,
Henderson 7’1 v F[33lIc & Y kD72,

1.3.2 ERERBIUEE

e DTOFT7 —BRHTHIIIAVATA Y 7B FT—¥AL Y ¥ ¥ —DKifi%
Table 2 ISR L7z YTRAVAFA Y 7UFT —BA Y REY =&, NNAY | AT TV
VB, LEVioZzV AF Ay 7uF7 7 —EOHEHICH LTHEEAZ R L. YATAY
TUFT—EORTH, I7F 7Y VHT 2HERRD bhldol MO7 T AD
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TaFT— B LT, o (HEXRE LD o, HET S 707 7—-HIAT
LR, L, TOL VY REY BV RTA Y TUFT—EL VY —THDHI L%
MR L 720 HIfIICBWT, BROBRKERECHEA LN VERBIT 7125714 —7
FSAPLRIAVAFA Y TUTF 7 —EA4 Ve Ey—3BEHER 572010, pH12L W
BEREHELEE Lz, REROERICIZKEMETD Y, YAF4 ¥ 077
— BT B BRI IER RV e E 2 B,

Table 2. Inhibitory effects of ascites cysteine
proteinase inhibitor on various proteinases

Proteinase Ki (nM)
Papain 0.47
Cathepsin L (rat liver) 2.8
Céthepsin B (rat liver) 390
Cathepsin H (rat liver) >2000
Cathepsin D (rat liver) >2000
Trypsin >2000

11
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HEICBIE L 223 AT A4 ¥ 707 7 — CEMO LRI 5, BEOHGHEEL LT
DYFA4Y FAFT—EL e F -] EwIERHEICH EOVWT, EFT
o AIMEE, BB~y AMBEB LCHEBE Y ABERERAVWC, YAFA T2 7FT7—ET
HHINL YEBETLEMEIRE, BB Lz, ZO#HE. <7 AMBTH IO, Y
EFERER O, COREFEHIIEE Y AMP TR EEYIF LTRELZRL.
BYERERIC 3~ 7 AMBCIL S 2 HEFEEARLO b, BHMORFHICFEL %
WIERICHBRD LERBON, 22T, TOBREBRHEOREDSFIC 2T
BT 572010, NEIES TH ) HEEREISHRE ICE Th2EEEKZ R Y
AVATFA Y TUFT—¥A e €Y —ORBBERL T TDOHER, YTV AVATL Y
Ty T —¥4 ey -2 EEEAP SIEROBRETEERRE L . 208 TER
SDS-PAGEIZ BV TE7,000TH > 720 BELZZAVLEY—FFOTUTT—Ef
Uy =t L TOUEICOWTHARZEZIA, TOAVESY @AY AhF TV
B, LEVo LY AT A 70T T — EOFEMICH L THEEAE/R L, € OKi B3 EE
Thotzo MDIFADTUTT — B LTREELRS P o/l b, KAV
LY - VARTFA U TUFT—EL Y —TH DI L EHR L,
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A=A IXTAVAFA vy TusFr 77— ey —-RFx=) ¥
YV TChol

HRTHIERLZIIK, F= /) —F Y RRBVAFA 7O 5r 7 —Ef ey -k L
TOWERDY . FKEPPOLRVEENLIRATFA Y FuFT—EA v ¥ — D4
Wik, TR ) —F U THLWRESTSEETES, IV ALBVRTIERERED
FATDXRZ ) —FUIEBENTBLY, bLIFFORBE LI IRAVRATA VT
UF7—¥A ey —DHrBOX/) -5 THEE0LIX, ¥=/)-7FLLTO
BHEERRDI LB MEND 5 L E Rz RETR, XTRAVATA 777 —¥
AV —BF= ) —F U THAHI LERL, ZOREICDWTHERD,

2.1 PPV U BN IVLVIREBRIYAVATFA Yy TUF 77— LV
LY -b0F=ViER e

RIAVAFAYTUFT—E¥AL ey —BF =) —F o THAIPEPETHLRPIC
THRDIZ, VITYU, NI VAL VEOF o VBREEFELAR YTV, BRSO
HELzRA L LI, LDOL I X vpFThHrhreruv bl 74 —HICREEL
YA

2.1.1 EBRVRLHE

FoVBEMEER

} 1) 7 U (TPCK wreated, Sigma), <7 AEE FERAV U 7 L 4 »(Angeletti & D5 HE[341IC
EUTER)., 5y METIBRY Y 7 VA V(EVABRERY ¥ —F%. mESLL Yy
5y, 7y BRI Y 7 L4 > (Sigma)Z vz,
FUVDER

DLy} 2 Y OV e 79 V% = VRMEOMABEIE 2 X =Y DT TF A )
7oAl L o TER LY,
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F = VHEEE R

BRIAVATFA Y 7u7r7—¥A4 ¥ —1mg#%100 mM k) A EpH 8.0 ¢
4 OF = v BHRER LITCCIRERE Lz, Rivtk. B KiEH T345mmes s C
LWL o TEBERERES S,

¥ VORE

YRV AFA Y SOUFT—EA Yy — %, FZVEERE L RISHETT. 304
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Table 3. Kinin liberation from purified ascites cysteine
proteinase inhibitor by treatment with trypsin and kallikrein

Y —
Kininogenase (ug/ml) gglglléfgsg?zng)
Trypsin (100) 14.2

Mouse submandibular gland

kallikrein (25) 13.5

Rat submandibular gland

kallikrein (25) NDb
Porcine pancreatic

kallikrein (25) ND

2 Amount of kinin liberated was expressed as pug bradykinin
equivalent per mg of purified inhibitor.
Not detected.

b

RS 5% =2 ZFET 5 72047 o ZHPLCIC & 50 4THER % . Fig. IR L 7% ¥
GRAYAFAYTUFT =AY L LS =BT IR AY 7 VA YRELIC £ > TS
NBX=VRTI VRS Y LRES L, T-%2 1§ o7 CRIBE WAoo CM-
BI2E B0 MTTI74—-10LoThH, AROFEREHBTVL,

Absorbance at 214 nm

0.04

0.03

0.02

0.01

-

BK

15
Time {min)

15

Fig. 3. Identification of the kinin
liberated from ascites cysteine
proteinase inhibitor. Mouse ascites
cysteine proteinase inhibitor was
incubated with mouse submandibular
gland kallikrein (enzyme substrate weight
ratio = 1/50) at 37°C for 30 min, and the
sample was analyzed by reversed-phase
HPLC column (TSK LS 410). The
elution was performed isocratically using
23% acetonitrile, 0.1% trifluoroacetic
acid. BK, bradykinin.
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RIRAYRFA Y TUFT—EL ¥y — 54 mgEEHRTS-¥Y Iz F L,
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DEIEE AR THE Lz, F= VEAKRIL, F¥ -2 M) 7V VRBICES X2
VOB BETHN Lz, o VERKA L. SR —EY Y N(FITATAI) %
FCEIWT U7z & U7-BiHid, Cosmosil 3C18 75 A(FH T4 7 A2 )k AV T0.1% k
)7V OEEBEE T, 0~50%D7 & b= } ) VOERIEEAR THBEL 7,

7 I/ BREFORE

RYIARAVAF A TAFT—=EL ey —ZDb D, BV T VOHHROXF=VE
B . ¥V EFWR O —F Y Y UGBPIC OV T ERNERTMY -7 2V -
@10A, 77T 4 F N4 F VAT ARV TR ZIEL 0

222 ERERBIUEE

EIMBID T AV AFAL v 7 OF 7 — A Y Y —FDH DIZOVWTIE, TI/E
W DAFR IS (B3N T B ) D AILH (Fig. 4A) A5, BALY 7 VIR o * = v &H A
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IZDWTII545% 35 D 2B (Fig. 4B)ASHRE T & 72,

mouse CPI
rat K

rat T I
bovine K
human K

B

mouse CPI

rat LMWK

rat T I

rat T II

bovine LMWK
human LMWK

Fig. 4. Sequence comparison of the NH,- (A) and COOH- terminal (B) portions of
mouse cysteine proteinase inhibitor with those of other kininogens. A, the sequence of
the NH,—terminal portion of mouse cysteine proteinase inhibitor is compared with those of
bovine [7], human [35], and rat kininogens [4]. B, the sequence of the COOH- terminal
portion of mouse cysteine proteinase inhibitor is compared with the light chain portion of

bovine [7], human [35], and rat kininogens [4]. The residues shared by all sequences are
shaded.
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3.1 HmCPL/ LMWK 2B Wi v AM¥EB L EEEADS A/ 7
v M

mCPI /LMWKIZx 3 AP % 7 FTERL, 1A/ 780y PICE->TIEEY VA
mag, fHE~< o XM, HFE~ 7 AFERICOTHH L7

3.11 EBRHE L FE

HimCPL/ LMWK#Hi 4k DVER

REBEY L LTR oYY (BRBBRE BAKEBME) %Hvk, mCPL/LMWK%
FreundDZET V2N MFHSA T A7) MRIRED %, 2BERICEET Va8 Y
FEIITBMREL 2o & HI2~3EBHE CReundDATET VanNy MFH T4 T
A7) R2E DBMAELAT o 7o REBELEME, T4 %280 LR 2R O%,
F#kB &L UHEHIR & Y £R I E2ATVWHUILE T H72
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EFICRAY Y A b5/, sarcoma 180 FEMFLZICRR~ 7 A B L TIOA#
DK LI, B X CHEENCPL/LMWKIC DWW T Lz, %35 & UREKI3200 ni/L
=V BBRRYRAVAFA Y77 T —¥f ey —id 0ng L — %, FIEICHEX
72% 9 12SDS-PAGE %47 o 720 BARKBIHROZ VETL 7 o7y FEB6IICE Y =
PO VB —RAT74 VT —(FNVPYTRCEE L7z, TO7 4 V5 —LOYUE%., 7
+FHPmCPL/ LMWKHE, N—F % ¥ —PE#EY FHPU I F( 2 707 ) ¥ (Bio-
Rad), 4-7 0 0-2-3 7 b—VERAWT, BRBELZNITRBBTIL 2.

312 EBRERBIUER

AL/ 70y MpTOFER, IEEY 7 XM, @F< T M, BE~ 7 AEKOW
THIZBWTH ., BEmCPL/LMWK L KBl T & 2\ 45F867,000073 FAHHEHCELD
bN7z(Fig. 5)o # - T. mCPL/LMWKIIF—OF TS L BRPICHEEL, NV F
DI/WRIC X 2EWZERIA Ve ¥ 7 —FHOMEIC—R L T, B~ 7 ADMmiE
EREKIZDWTIE, 67,0000/57 FRAMZ2R W L3RDEF T~ A F— 587 FHFED
bz, & OWEBIRETHLICHIT 24 F =%/ Y FEREOHIE O 5 FB4HIc &
> TET S 0P, 5 VRELOREMEZE NS FORBUCHRT 2 ONEIFHT
b5
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Fig. 5. Immunoblot analysis of mCPL~
LMWK in plasma and ascites fluid. Plasma
and ascitic fluid were collected and subjected to
sodium dodecyl sulfate—polyacrylamide gel
electrophoresis, blotted onto nitrocellulose
filter. Immunochemical detection was carried
out using rabbit-anti-mCPI/LMWK as described
in text. Lane 1, ascites fluid of Sarcoma 180
tumor-bearing mouse (200 nl); Lane 2, plasma
of Sarcoma 180 tumor—bearing mouse (200 nl);
Lane 3, plasma of normal mouse (200 nl); Lane
4, purified ascites mCPI/LMWK (40 ng).

3.2 RIS & 5 <7 XM ¥EmCPL/LMWK®DZE)

BBV T, BAVATA Y FuFr 7—EL Y8 =L A—D5F2MAI bHF
ETAHILZHLPICLAEDOT, mCPL/ LMWK, BEHIEN LT VF (4 A2 T v &
A Z%VERL L. sarcoma 1803 5 \» iZLewis lung carcinoma cell3LL) Z B4 L72< 7 A 2D
W, IM#EHmCPL/ /LMWK i B % RER IS IR L 720

321 EBME L FE
mCPL/LMWK®D 5 V44 L) T veq
mCPI/LMWKD S P A A A ToARiT. BELWMER L 2T-F=/ -7 D7

VAL T veA ABICHELTITo 72, 72721, JURIEmCPL /LMWK, §ifks LT
7% FHmCPL/ LMWKHLUNE % FVi7ze VEER L 724 L 2 T v A4 ZAOREHREHIT 5~
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B FU5 x 100 cell/mouse % 48 L 720 — 7 3LLIERIZIZ . 6x 105 cell/mouse % 584 C57BL/6
SR~ T A(BRZ V7)DRTICBHE L 72, BHEARERNICIREHFIRE L YR L
R2B oo KRSELOT T X% AVTEREZITV, REDRIUITFNIC KA OFE THIH
5 T2 72 |
ERERE

B EEKEIISndent's ttest 12 & o 77,

322 ERERBIUERE
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SLLIEMIRIC & 2 BIEHEOBE S . BEOBMIC L b % o THmCPL/ LMWKI&E
i3 bR L72(Fig. 6). ZDREHMIBHRBHIEE LY ED LR, WIhoiMiaz
BHELZZHECBCTH BHETO LVo 2B THIL 72, BlRZ8ELTw
VB TIX. ERHETZ0 L WVREB LR o, BB, 2L YEHEET
HELEVATA v 7uF7—E4 Y e ¥ —EHHICOWTH, mCPL/LMWK®D ¥
NI BREOEBEARONY — VTR T A LR MR L. ThLOERIT. HE
REECBIDMPIYRTFA 707 7T —E4 Y e ¥¥ — EHOE N, mCPL/LMWK
BEOWIMCd O ILERLTVE, $220BR I, BlfzoEE, MR, ¥
FEEA PP b L TROLNDBRTH L EEZ D,
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" Fig. 6. Plasma levels of mCPI /LMWK in sarcoma 180 and 3LL tumor-bearing mice.
Sarcoma 180 tumor cells were inoculated i.p. (107 cells/mouse, ® ) or s.c. (5 x 108 cells/mouse,
O ) into 5 ICR mice. 3LL tumor cells (6 x 10% celis/mouse, W ) were inoculated s.c. into 5
C57BL/6N mice. Plasma levels of mCPI,/LMWXK in tumor bearers or 5 normal ICR mice ( A )
were determined by RIA. Mean mCPI/LMWK levels in plasma befor inoculations were 0.532
+ 0.025 mg/ml for ICR and 0.478 * 0.032 mg/ml for C57BL/6N mice. Data are expressed as
means + SE. Significantly different from the values at day 0 ( *, p < 0.05; **, p < 0.01; ***,p <
0.001).
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720 FEHRFEHEMCPL/ LMWK DINF IR LS L. SHE IS o2xzicmL 72,
TTamY P THEBLZHES . 4HE CUEH RSN LR VOV R Rl L 72
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mCPI/LMWK level (% of control)
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o

Fig. 7. Plasma levels of mCPI, LMWK following induction of inflammation. A, LPS was
injected i.p. (50 pg/mouse) into 6 BALB/c mice. B, Freund's complete adjuvant was injected
s.c. (0.5 ml/mouse) into 6 BALB/c mice. Plasma levels of mCPI LMWK in inflammation- -
induced ( A, M ) or 6 normal BALB/c mice ( @ ) were determined by RIA. Mean mCPL/
LMWK Ilevels in plasma before induction of inflammation were 0.568 + 0.030 mg/ml for panel
A and 0.445 + 0.028 mg/ml for panel B. Data are expressed as means * SE. Significantly

6 8 0 2 4
Days after injection

6 8

different from the values at day O (*, p < 0.05; **, p < 0.01; *** p < 0.001).
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Fig. 8. Plasma kininogen levels following induction of inflammation in rat.
Freund's complete adjuvant (0.1 mg M. tuberculosis /10 ml/rat, A) was injected i.p.
into 5 Fisher-344 rats. LPS(1 mg/kg, B) was injected i.p. into 5 SD rats. Plasma
levels of kininogen are expressed as ug bradykinin equivalent per ml. Data are
expressed as means + SD. Significantly different from the values at day 0 ( *, p <
0.01; **, p < 0.001).
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Fig. 9. Increases in plasma kininogen levels by transfer of peritoneal exudate cells (PECs)
or spleen cells. PECs or spleen cells were prepared from inflammation-induced and/or normal
Fisher-344 rat as described in text. A, PECs ( A ), adherent cells of PECs ( A ) or medium alone
( O ) were injected i.p. into 5 normal recipients, respectively. B, Spleen cells from LPS-treated
rat ( @ ) or normal rat ( O ) were transfered i.p. into 5 normal recipients, respectively. Plasma
levels of kininogen are expressed as |g bradykinin equivalent per ml. Data are expressed as
means + SD. Significantly different from control ( *, p < 0.05; **, p < 0.01).
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Fig. 10. T-kininogen production of rat hepatocytes cocultured with peritoneal exudate cells
(PECs) or spleen cells. PECs or spleen cells were prepared from inflammation-induced ( @, O,
A ) or normal ( AA) Fisher-344 rat. PECs ( @ ), adherent cells of PECs (O ), or spleen cells ( A,
A\ ) were cocultured with primary cultured rat hepatocytes for 48 hr vsing Millicell HA, T-
kininogen levels in culture supernatant were determined by RIA. Data are expressed as means +
SD of 4 cultures.
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Fig. 11. T-kininogen production of rat hepatocytes cocultured with macrophages or T cells
stimulated in vitro. Macrophages or T cells were prepared from normal Fisher-344 rat and
stimulated in vitro as described in text. A, Stimulated ( M ) or unstimulated ( [} ) macrophages
were cocultured with primary cultured rat hepatocytes for 48 hr using Millicell HA. B,
Stimulated ( @ ) or unstimulated ( O ) T cells were cocultured with primary cultured rat
hepatocytes for 48 hr using Millicell HA. T-kininogen levels in culture supernatant were
determined by RIA. Data are expressed as means + SD of 4 cultures.
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Fig. 12. Effects of IL-1, IL-6 and TNF on T-kininogen production of rat hepatocytes. Rat
hepatocytes were cultured with IL-1 (' V), IL-6 ( A ) or TNF (M) for 48 hr. T-kininogen levels
in culture supematant were determined by RIA. Data are expressed as means + SD of 4 cultures.
Significantly different from control ( *, p < 0.001).
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Fig. 13. Effects of interferons on T-kininogen production of rat hepatocytes. Rat
hepatocytes were cultured with rat IFNo ( @ ), human IFNo. ( O ) or human IFNy ({1 ) for 48 hr.
T-kininogen levels in culture supernatant were determined by RIA. Data are expressed as means
+ SD of 4 cultures. Significantly different from control ( *, p < 0.01; **, p < 0.001).
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Fig. 14. Modification of cytbkine-induced stimulation of T-kininogen production by IL-1 or
TNF. Rat hepatocytes were stimulated by IL-6 ( A, A ) or rat IFNo ( @, O ) in the presence of

TNF ( A ) or IL-1 ( B ) for 48 hr. T-kininogen levels in culture supernatant were determined by
RIA. Data are expressed as means + SD of 4 cultures.
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Fig. 15. Plasma levels of T-kininogen following administration of cytokine. IL-1 (20,000
Ufrat, ¥ ), IL-6 (5,000 U/rat, A ), TNF (50,000 Ufrat, B ), rat IFNo. (1,000 U/rat, @ ) or human
IFNy (6,400 Ufrat, O ) was administrated i.p.. T-Kininogen levels in plasma were determined by
RIA. Data are expressed as means 1 SD of 4 rat.
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Fig. 16. Inhibition of macrophage conditioned medium-induced T-kininogen production by
anti-IFN antibody, IL-1 or TNF. Rat hepatocytes were stimulated by rat IFNo (200 U/ml), IL-6
(100 U/ml) or macrophage conditioned medium (20%) in the presence or absence of anti-rat IFN
antibody, IL-1 (5,000 U/ml) or TNF (5,000 U/ml). T-kininogen levels in culture supernatant were
determined by RIA. Data are expressed as mean % of stimulant alone-+ SD. CM, conditioned
medium.
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Fig. 17. Inhibition of thymocytes conditioned medium-induced T-kininogen production by
IL-1 or TNF. Rat hepatocytes were stimulated by rat IFNo (200 U/ml), IL-6 (100 U/ml) or
thymocytes conditioned medium (20%) in the presence or absence of anti-rat IFN antibody, IL-1
(5,000 U/ml) or TNF (5,000 U/ml). T-kininogen levels in culture supernatant were determined by
RIA. Data are expressed as mean % of stimulant alone + SD. CM, conditioned medium.
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Fig. 18. Effects of mCPI/LMWK, T-kininogen and egg cystatin on cell growth. A, S}%ircoma
180 cells ( O ), BALB/c 3T3 cell ( A ), SV40-3T3 cells ( A ) and mouse embryo cells ( ) were
plated (2 x 104 cells/well). After precultured for 48 hr, cells were treated with mCPI/LMWK for
48 hr. B, SV40-3T3 cells were plated (2 x 10 cells/well). After precultured for 48 hr, cells were
treated with mCPI/LMWK ( B ), T-kininogen ( @ ) and egg cystatin ( A ) for 48 hr. Cells were
pulsed with [3H]thymidine for final 18 hr of the culture. Harvested cells were subjected to
determination for the relative amounts of incorporated label per well. Data are expressed as
means + SD of 4 cultures.
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Fig. 19, Effects of mCPI/LMWK on DNA, RNA and protein synthesis of SV40-3T3 cells.
SV40-3T3 cells were plated at a density of 2 x 10* cellsfwell. After precultured for 48 hr, cells
were treated with mCPI/LMWK for 48 hr and pulsed with [PH]-thymidine ( ® ), [14CJ-uridine (
A )or [3H]-methionine ( W) for final 24 hr of the culture. Harvested cells were subjected to
determination for the relative amounts of incorporated label per well. Data are expressed as
means + SD of 4 cultures
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L7, %8B, mCPL/LMWKERMNTRARICEIEL MLl e Lz,

GSRYYTAL YTy 7 AOWEITA DT, FHBEFE OSVA0-3THE %2 x 10°
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THEE L. CTOLI KRB LML, IRV V7 AV Ty 7 APEDOITHERL
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70—4% A4 pX Y-
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7zo MlfEH 72 ) ODNAE ISR 5 8AEMEE 70— A + X — % —(Epics 750, Coulter)
2Tl L7z #3513, Bruce Bagwell®d 7 )L T 1) X A2 L Dvi/zMultiparameter Data
Acquisition and Display System( Coulter) DI EAEAT 7' 01 75 A 2 L TR L 72
TIRYVITAVYToI A

PR S —F F 3 ¥ — € % 2% BB 0KFRLEIC X ) R IESE7248, DNAIKILY A
FN72BrdU% . €/ 7 00— )< AHiBrdU IgG(Amersham), /¥—3% ¥ ¥ ¥ — U
< RgGk VTR L7[72]e B RIcHOMILIC v TA300E MR ZREE L .
A F o T @rdUfEER I DNAB R Z 1T o 72l 2 5T L 7z . BESMifa i3
BEAREE > TORBHBONR—k Y b2 TRY Y TAL VT I RE LT

B, FOMOEBRIEICOVTIE, B T TIKERBROBEEICES 72,
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Fig. 20. DNA distributions obtained by flow cytometric analysis of SV40-3T3 cells.
SV40-3T3 cells were plated at a density of 3 x 10° cells/60 mm ¢ dish. After precultured for
48 hr, cells were treated with mCPI/LMWK (1 mg/ml) for 48 hr. Flow cytometric analysis

was caryied out as described in text.

Table 4. Labling index of SV40-3T3 cells cultured with or without mCPI/LMWK

Treatment with Labeled nuclei Labeling index
mCPI/LMWK mCPI/LMWK
(hr) (nucleif300 cells) (%)
24 - 120+6 400+18
+ 95 + 82 31.7+£2.7
48 - 121£5 402+1.7
+ 97 +12° 322+4.1

Data are expressed as means + SD of 4 cultures.
Significantly different from control: 2, p < 0.001; b p<0.01.
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