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Ganglionic transmission and peptides. Syogoro NISHI (Department of
Physiology, Kurume University School of Medicine, Asahi-machi, Kurume-shi, 830)
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20y D AR AP AN A AT v KA
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HEFEG (R 1)k, FHEsiEm, 7rrv
(107"~10"M) = X » CsEe i I hs (X
1d). & CHpffe & BUE ¢ 20 A S 2 5
L, BREFIFBWCIER L, Bl Tk
EEFET 2 (R 7 b e iy, FoO@ME
TR HRE LD BDZTHBH(K1h). L
25 T, $#HFESHT muscarinic 7o B R 4
early afterdischarge (EAD)t, 7t et v
des 7B sy late afterdischarge (LAD) o
2ERC Lo THRER TS, 3B, FHilk
E(10*M) o7 g2 ) v (ACh) It X » T
D = aF vkl XA AN ) VHEEES
AT L7cER, M BARAE 2T L C b Ao
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%L, MAKICBEREBRRHI LTS, 20X
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T, HinTCHRAED BT LBIRNH 5.
Chenix, JE= ) v HBIEHHIHALE (A =)
DAEMREIIC S ET D & &%, FEIROMER
[E, WP [ o IR & FeEE & U CEEw)
L7z, %7z, Janig 522913, % = oEIFERE
T A o> BT AT C e oo S [mIf e B R o R = )
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T D ERRE LTS,

. #EHEHRTSHMROEMEL

1. #HAERSMREER

25— VhHBWE=aF VAR LY o=
VBRSSO R AL o o BRI
Lo TR 5 &, Hinio B (& x
X, 10Hz, 5~208), T 7ch bHIEH O F R
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M1, #ERAEEaD slow EPSP & late slow EPSP % X OVHitk#R#EDHIEST

= = U Uie v v = VB ER O NIRRT X DB S 1B slow EPSP
’{a) L early afterdischarge (EAD) (b). Atropine (14 #M) i slow EPSP (c) & EAD (d) &
Fw ., %, B0 BB XU CHBEEORIRNT X » Tk Uk slow EPSP & late slow EPSP
(e) 3 X 0% early X late afterdischarge (EAD+LAD) (f). Atropine (14 M) 12 EPSP o1
124 (slow EPSP) & EAD % ZRAICiZ: L, late slow EPSP (g) & LAD (h) 23%%%. slow
EPSP & late slow EPSP (2[F—o B#ifans &, afterdischarge v [i—o fih iR H b iR
FRTORENL, AL 120 M =2 vEE ) V- X D HERBIAHS04 2 R Lt
Wi o, EiEEBL 10 Hz, 20860, (Nishi & Koketsuy, 1968 X b).

Lo TH%ET 5. AEREEREoE i 3 (N
wave; "L T vy 7 Thic= 27 v EPSP
PNE UEETEEA) &R CD AR
Y viEE R, Eccles b Libet!pi B2 LA
LN ¥ (late negative wave) & & UEE % 4 0.

BREOBRES RET AR, Tiob b
WMoBRIUCHESEY L CHEBENETS &,
i ix 5 ~1043-#k#E 3 % itk gk (late late nega-
tive wave ; LLN ) 28 h 5. OB,
T beEVIC X o TERRBELZT IS,
—BebhbTrclkTaErss (ZoHK
x, EEYE ORI T 3 BER D & A
HY HEFEAYRT P rE Vs T TRy
7ENDIDELBEEND).

THBEDRERND, BIEHORINS L LN
Wi X v, BRES 1 LLN B X » C trigger
Iha T EAHENERA. E e, LLN B3 &I
o CipitmiER ACh &L EhsIk

2 ) VHEDERDEC X » TN Ehb Z &0
Erbhd.

2. fRRPEEER

Tosaka & Libet®®3 LN 3% % #ilarigst L
T, TOEM, FE, Hllacksd sy
AYEOBASETH B & & w1965 IREL, B
g, HBaPyEREE Lic LN 3% slow EPSP LI
JT\D.

Nicotinize U740 slow EPSP(X 1a)#%
7 P eV CHELRLD), #iio B, Ciif
o FEN ez b &, LLNJE &[F Uk
AR & ) TRR IS B Eifa s bF
Hanb(Ele). CofisEx, BRIIFERT
B 1~5fics X0, Hifkk 5 ~105,
EEE mV 25 25mV ¢, UIE LIEEimie
DOREERGYHETS. MlaREEIhicto
LLN k1 late slow EPSP & 430 B e

Late slow EPSP 1%, v v ¥ = A JREA R
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RO BR Lo CHIBDOTME LT 5.
L2 L, Bififao%s, cofln&iEys» 7
AfEE R LTS EHO BigfEA Rl L < b
late slow EPSP xJ%4: w9, #igio Chifes
FI 5 LA CER S, #i CiEfkieB
MM o o 7 AR A Lo &b, C
HfEr ACh o & 7e 57 late slow EPSP % %%
RS EBEEYH L b L, & OWEITEE
O Bifg~IEHIC X » TEET 5 & o BHE
n5.

e, ZodE= v IRy, C
BRAE & o 0 7 AfEE L OB Bk e A ERTE D
HilE <, CHfftir Bigft gk ACh o
T 5 LRET S &, EiEEo ACh X
o CTHIMAD = 2+ vkl X0 a AN Y v
Bk %584z desensitize U7cBIc 8\ T L3
#3% LLN JogiBncEion. b L, AFE
MR B % L3 s, Zofia~o EERE T
R D IE= U TR E R B

AR AL RIS o KIE R X - ¢, Hifliia
DT KA+ viEED FAMNEC b, Zhic
ko TIE= ) VDB A FA T 5 D Tkl
W ESGRTE BYY, Bl v S AR T
5 Em Bt A Wi L C 4, Biifaw
late slow EPSP 13364 U7c . # 7z, late slow
EPSP iwitlia v &7 2 v ADE{ErpES = &
<, 48 Ca Wi X - Caie ik 5 &2
26)30)31)73: (7:"01’ ‘?-,\wc el @&gﬁ%ﬁiETé .

V. RFF Rk late slow EPSP o {fft

Jan, Jan & Kuffler®?9% X o8 Jan & Jan??
1 radio-immunoassay I L - C, Vv H =
A iR £ 5 (100~800 pg) @ lute-
inizing hormone-releasing hormone(LH-RH)
BO_TF PG Eh b &, FpWEIF
BiopEP e S EET S 2 Bl % L, LH-RH
B E SRR E Eh w5 & LR R
L7, #7, LH-RH X & # Ja i late slow
EPSP LU0 GRS AR TS &,
bic, o LH-RH Ji5f% & late slow EPSP
o LH-RH o antagonist 12 X — “ClEWT

Ehbz Enb, late slow EPSP 13 #ia C g ik
X bl E s LH-RH BB X o T X
NBELDTHHZ ExRE L 7z Jan, Jan &
Brownfield® 13, =52, &iaiCifio & K
LH-RH BB EEhTw5b o &%, HEL
SR EER L7e.

Eiden & Eskay'®i¥ X' Eiden B0 pige
ks e, s=rp LH-RH 3087 5 o LH-
RH L[ U< decapeptide ChH B2, = L3g
thREsio LH-RH B BH g A7ED b D &b
TRy, LT, 8, 9%H®D -Leu-
Arg-Pro- ® 30—, %5 < Arg Mo
73 E AR S TUVBTREMED 55 W & W
5.
BRI 2, PYEE Y > o = a8
rEfIAIIae LH-RH B4 & & < RleBaZeqt
R L, ¥ePYEFLET T late slow EPSP
ey 7& h s CRE D 7 37 BES]
(-Gly-Leu-Met) " P#E L[ ULch % eledoi-
sin £#4% B <> physalaemin %, Fiffifaciiric
a5, %1, PiE & LH-RH o R
¥ cross-desensitization 23 B 5 5. PWE L
Fie, VYN = AR I AR T 5 s
b, il &b —Ho o late slow EPSP
A LTS AR EECTE L.

HESH ORI P ENEET A Z &

UE, SRR 3 T O S B )

Lo TURERTED, ERELEY +O
TIBHEM R SR L v ED PY
BEERAEEITRD b5, Konishi 5313,
Z DRI~ O PO KGR TN o PipE
SEREREW X, Fom K %= capseicin®’
LD Cat-{KEE D P Bl vie c S
B LR Ul TIBHB M, JE=Y
v slow EPSP 234 v 40, Konishi 5%
Yot Dun & Karczmar'®x, = o slow EPSP
L UHEBEONRSBEM Y PYEIHETS
Linh, PYENTIBMEMREEA OIE= v i
slow EPSP %fifrd5 L& LTV 5%. &5
. Konishi 5%, BEwR LUEEESLPY
BB = = — vy, Zofilic X - ChHi=
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2RV EVFITAREET H O L HREL,
Dun & Jiang'Vix FIBRBMREICHR T 215
RO P BB RO FEEARE LT
B

V. R7F FEEREERD T 7 RRER
DA F HF

oo s b SRR B FR EG M e oo late slow
EPSP i3, AJEH(Ry)DH D%k, Nat &
Kravagrsayvai(Ge LG EHT LT
Fet 5 & Nishi(1973) 20z g Lieas, %o
%, Ry 0BT 500 E L RE & %
5049 ate slow EPSP & Gk OHAT5 L0
k, Gxa & G DERTHIOD2EHHD,
T L WERET 5 2 EnBEM S h T
A

oA = A DEIRAS R E M e o late
slow EPSP s kvt LH-RH 4 A s arE
FEHC X o TS &%, BEEShB v T T A
i (late slow EPSC) s L vt LH-RH #5#2E T
ik, koZ2o oM R o h b, H1oM

(Type I)ixE B Az v~ e PR < TR &
PECE 2 v X2 2 v ADWAEE S DT
(2 A), BfioEiis Xt —90mV Cifiiz
5. 8207 (Typell) i 2EHE 2 —30mV
b —130mV o iy, late slow EPSC, HL-
RH #HlRER L bz v a7 2 v 2ADHKY
M (E 2 B), BRI L2 —30mV o v
<A pBb. 3o (Typelll) 1k, BEEA
—40mV~—50mV X hFimEihc b LTE
WEbEa v £y 2y AOED G, Bok
PG EFFRERIIR & . EEELS —50
mV~—60mV @ v CHlERITR/NCIsS
DA, BBV e v 2 RV AD
Bl 5. Ry —60mV X 0L ikb
L, late slow EPSC & LH-RH EHitlLi7 2
FoAL, 2VE 27X VARENTS. HiR
AT RD B .

Brown & Adams® 1%, V= L A2 RETIRE
gz ACh @ 2 A » ¥ VEEEAIIC X » Tl
Rl 2 h s Ge R VL, 20 G e
ba K o 2k Ma o 2 2400 M
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®2. BEMETEEC L TEE L Typel(A) & Typell (B) © late slow EPSC.

A LBk, ThehBlofa (v on=VIBEREa) L badg. EPSC [Hiaipiec
Bhflsca 10Hz, 5P CHR. A, BoLBoms: 03Hz OB CcH 27 15mV
(A) £30mV (B) ®=a < v F-anA, th, FEROME, MR LEREMN vtk 5
CFTABREIR VAL AR L - CRELEER. a& bronwT kAR & H, (Kata-

yama & Nishi, 19821 ).
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F o RO GAENE, PR &R AL ZE LR DR
M ARAE L, —60mV i —10mV R A i
FCPE, —60mV X hEH:0EA V< Tk
BT, BB —35mV @k, MERIX
RAKRMED I X 250535 S h, £ ORFHERIL
B EZ150 s VRoRE LS. M7 30
L. tetraethylammonium 12 X «» CHIf & g,
% OBALRIF IR R T IE AL D ¥ e, BT
¥t (delayed rectification) & 44 % K* 5 4 &
URALE N

Adams & Brown!'ix, LH-RH & ¥ - T
SNBSS, & A DY HBSRE & FRE,
Mo 2 AEROMEICES S EHBE LTV
23, Wil L X 5 e late slow EPSC & LH-RH
HEERCI=Z=20 B N b o, Moo 2k
Typel o—{FcBs LT EBELB R 5.
Fichb, Typel kW WUHEEMN —60mV
I oA EACiEME v 2 e X 5 PiE
WIS KES T, —60mV X viBSEHCIL
M7 o 2 MBS 5 O CBL LIS, |ALIE
ko KT 5 4 2 A0 X » TN EE
W95 B2 bhs. BT &, Typel
o late slow EPSP %43 5 EEWE X, B
WAEEDOMF 5 3V EBMIEERGEED KY 55
FAKRT R, 7B LR X - URSEERY
£T5.

Typell OEFHEIELAL, =2vF 7 5vAD LR
Axfiys, LH-RH 3l Na @rhci
LAEMETEN Clm BEE o PEsy 21
4, Fio, MEELD, LT —30mV LHE
EEINBZ b, G & Gk D EFANRERA
F v B2 b, Typell vARy 20
WMAEE TR BT % 55 WD T, X
2BrRbIhB X5, a< v FALADE—
7 (—83mV) Tl » 7o 7 7 AERDIRIE (a)
R IR T Vv~ (—80mV) oREIER & 7
Tl fevy 7 ABEROHRE (b) X b3 L <
I TR T v AR Y AR B RSEE
T, FHENIGRSEIL 2 v E 7 2 v ADHK Y
RAET B DY, S ARILREER 2 7w
cokdie, THCYTS Grn & Gk 04

F v F g AT BRI R X SRR AR B
HLTW5.

Typelll v ARy 2%, %Ol RICEAMKE
thds Typel & Typell DA LILD L%
Zbhn. FEE, —50mV X g E A
vcn Type HILH-RH 5B ki, 4 Na
WX o TR LA EREEZTT, B~
nco LH-RH B2 4% Na TC3d5. #
TR C &g, Ik Na hCh I nic B Eds
LH-RH & itz v 7 2 v AD{E T %fE» T
Wah. Lind, EERIEEREMEYAT y 7
Rk 3% &, CoRERD LB X £ -9
mV O v eifiEd 5. ok, Typelll late
slow EPSC 13 Cl- o2 bic XL » Tt A b
B EZT I,

Ko &Ml late slow EPSP 3. Type
III -, Typel & Typell MRETS. FDih
THMF o R0 X 5 BWALFEENET,
B IR K T v 2 r0ifhic X5 b
D ENI(F7ehb, G & Gk D LR) BT
DT O o T b 5D DA RO I ks
Cix, late slow EPSP (3811 Typel oy, H 5
Wik Typell OBFC X » THAETSH. WED
Lo A, Bl U1+ VBt 5 re
ceptor @ subtypes 235 50 E 5 hNE, TsBAR
WThs.

Kuba & Koketsu®*1x, v o 7= a2l
MO & A% Y HERGED, Ge O o
AT, G & Geo DERELE, Bo b
DATHEHEL B 3FDFFOEIFIC L » T
PEEhD LR TWEY, FRlil e,
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NERD D I HIREO MR B2 A LR
%2, E L7 dibutyryl cAMP i X 5 LAD
¥ X O late slow EPSP o5&, »5=—1
7 3 vOERAMRA cAMP o X » T
HTBC ERRE LT3, cAMP o #ifap



638 HEMEELRFTF

BT Th, late slow EPSP #8435 X
5 eI OB BIIAE Tie . LG,
M5wmR LA X 5k, B-adrenoceptor-adeny-
late cyclase ®it, =7+ F3% A4 L lateslow
EPSP %34 ¢ 5 BB ORI ‘B A
TRTWBERTERL, WI wHFETSHD
DT, MR cAMP OBENE %5 &, late
slow EPSP # (@i b0 LHEE 2
has.

AFa—n7 3 v =R dibutyryl cAMP o {g
EIERX, Er e, P TREBEMESOR 7S
B > > S AREC B W THHREIh T
5 12).

VI. X7F FEBERAREGEOMEENESE

bt I VPoRE L oMMk
fast EPSP DOR:fIf 3 X ORI MER, A
TIER O FE O RN EHN IR AL T
»5. X7 ¥ slow EPSP 11, =Dk
T ARSI X » T fast EPSP 0 &®8 & %
REED, ANERORPPLNRKO HDEE & EE
BT ERELDLRS. Lrd, £LO/Ml
D7 F FYEEHE: EPSP i1 Gk DA X BIE
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Conditions of the Primary Culture for Rat Hepatocytes and Plas-
minogen Activator Release. Susumu OsHiBA, Mariko YosHipa, Hideo IMaT,
Kazuhiro IMA1, Sigeki OGIHARA and Toyoyuki MAEKAWA (Dept. Physiol., Nikon
Univ. Sch. Med., Tokyo)

The conditions of primary culture for rat hepatocytes was investigated on the
releasing effect of Plasminogen Activator (PA). The culture method using Collagen
Coated Dish(CCD-method)which is currently available and the ordinary culture method
using Plastic Culture Dish (PCD-method) were employed for that purpose in a com-
parative way. The effect of the addition of some supplements, that is FN, Aprotinin,
EGF were also investigated. The following results were obtained. 1) The dissociated
rat hepatocytes formed a monolayer with pavementlike morphology at 24-48 hours
after seeding. No difference was observed in the morphology of hepatocytes during
the culture period between the two methods, although CCD-method allowed 120 hours
culture, whereas PCD-method allowed 72 hours. 2) The PA activity was demonstrated
on the hepatocytes by either culture method according to the fibrinolysis autography.
3) The cultured hepatocytes released PA into the medium continuously as long as the
viability and morphology of the cells were maintained in good state. The PA activity
reached the maximum after 96 hours culture in CCD-method, whereas it reached the
maximum after 48 hours in PCD-method. 4) The addition of Aprotinin to the culture
medium was not necessary for PA release in CCD-method in contrast to PCD-method.
5) When EGF was discontinued in the culture medium, the release of PA was reduced
in association with the occurring of morphological disintegration of hepatocytes.

Key words : primary culture, rat hepatocytes, plasminogen activator

I. A

bhbhil, 7y iFflileo EifigEsne X
LHRFEE 2T, BRR AT ER Plasm-
inogen Activator(PA), 3 7t 3 %, Bilokinase
(BK)Y? LF—&Ricxhs PAE®RER V&
L7e®. EEOER Vs B o Wil
liams’ medium E(WE 3%#1)%, 197141 Wil-
liams 548 i & » CHEIh ST, EE
D 7 MEM £5i8 % 84k L UCER S
NI DTHHY, B, Fiilaogme L
THELFHEIND L 5o b D TH
219, = oEic, Fibronectin (FN) & Apro-
tinin, X S FED supplement B ¥ X h

(FRFI614E 4 A21 A& AT)

T, Frfifao EmEGREENRTIND X5
it otz 5T, Collagen 235 » M MA@
dish ~DEFE B JOBEECHGTHS L WE
N0 T, bhbhid, WE i & &
# & 1, Collagen Coated Dish % B\ /3355
(LIF, CCD L)t X b 7 » P OFFMlED
REEE YRS, PA ofifgst ka8 E L,
€%k o Plastic Culture Dish % F\ 73 28 ¥
(AT, PCD ¥ & 853 ) 0 iR & et L7z
¢33, supplement & 1T Aprotinin, FN, Epi-
dermal Growth Factor(EGF) @ino & & &
BB OWTHKRE Lic.
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A. E=BRHH
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B. FFEROSBE -

FriiRa o 58, Howard® @ Collagenase #
Wik & Berry? i & B IREHE A S A DR I
LY DFHEH - o SEEFFMlaD viability
i trypan blue Bk test i X Wl 7o, A=
By, mBREHESY RV CESE L. PCD &
X, #£ko Plastic Culture Dish(Falcon #-%i
¢=60mm) % fi\~C, WE #231 25m/ iz, sup-
plement I & 1€ Insulin(50 ng/ml), Glucagon
(50 ng/ml), Na-pyruvate(32 pg/mli), Fungizon
(0.25 pg/ml) ZEI Lich DEREREHEL,
supplement II & € FN(1 pg/ml), Aprotinin
(2U/ml), EGF (10 ng/ml) 2 ¥ fn L 7.

Collagen Coated Dish oz, G. Mi-
chalopoulos, H. C. Pitot!® 0 5 gEic € » THRD
LB -1 Tichb, 0.3%E %M Col-
lagen ¥ (Cellmatrix Typel, pH3.0 : HrH¥
g F v<#h>)wEEAT lmg/ml ORECH
L, o 15ml % culture dish w Ah, +
3@ BT coat L7z, Collagen ¥ 1m/
wHER D, BT IORED dish %79 —
vRyFHO UV TR—BEELTER S ¢
f-. FEAERNC dish > WE B#c#Ey, coat
L7- Collagen @ pH * @8l L1z. =D
X5 LTIFR Li- dish #BwC, k&R
oo WE A 25ml iz, EBRO BT X

Table. 1,

», Xbic supplementIl X 1T Aprotinin(2
U/ml), EGF (10 ng/ml) % ¥ L 7= (Table. 1).

FF4RaE, culture dish 1#iz>% 1x 1084
B E o WMl % R L dish iz, 37Co
5 9% CO, Incubator iz %i& L, ¥ 4 BRI,
BEMASH L, 0%, 24 LRy
BVEL, ToEEFEYHECH L.

C. BAFHOAES LIUTHBOBIR

BRI MoK SR L T, Todd ©
Fibrinolysis autography #'®% X bEE L,
MRSV ol S hiciR ISt Y, B R
T Astrup @ Fibrin plate ¥V X » TR
BOCHIE L. B3R Milan 7 R 13, Giemsa
fufage L ) GENCEZ L, BEPoMaPE
DB, ENEMET T T

M. M n

A. FREEFEIROREEHHE

PCD ik (558 %ML, Table. 1-A iR
3), #BE I R sEE 4Bk C dish ©
EECAFE L, 24k s - MEIELRE
B s X h, 48k ¥ To [ i confluent
with, BUWRREBTHER Shic. 0K, Mg
EE LTI EELED B, T2RH ¥ cfifle
DEEFEITRETD - o

CCD #:ci (&A1, Table. 1-B iR
3. PCD gz &7 b FN & <), PCD o

The composition of culture medium.

B,

Plastic Culture Dish (60 mm ¢)

Collagen Coated Dish (60 mm ¢)

WE medium 2.5m!

Supplement I

WE medium 2.5m!

Supplement I

Insulin (50 ng/ml) Insulin (50 ng/ml)

Glucagon (50 ng/ml) Glucagon (50 ng/ml)

Na-pyruvate (32 pg/ml) Na-pyruvate (32 pg/ml)

Fungizon . (0.25 pg/ml) Fungizon (0.25 pg/ml)
Supplement II Supplement II

Fibronectin )(1 pg/ml)

Aprotinin (2U/mi) Aprotinin (2U/ml)

EGF (10 ng/ml) EGF (4 or —)
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confluent ® B\ RAEAHE X, 96MFRH] < B usds
ORRAICER L UIHELIRD %2, filaoss
FHEFHL 120 B & TRBETH - T

Fig. 1 13, 3ER24EEHEONIFMao Giemsa
Huufech s, PCD ¥k L0 CCD o Wi
TRV TH BRI E A D hish - e
AL, BRI B E 2L L, —Hicik early
G, phase © Z D HIEERAGED BT,

o

Fig, 1.

&

Fig, 2.

The photomicrograph of Giemsa

The photograph of rat hepatocytes

Fig. 2 1z, CCD i & 5 8535 241 8] o> i d 3%
SRR B E AT MR, WEANE o &Y
LTy, BHEIE .

B. HEFHIzORAEE

Fig. 3 1k, HEFMIOREE Mk % & 7.
PCD ¥ X 5 5% 55480 0 4 fa . Plas-
minogen-rich fibrin film % i\ 7= Fibrinoly-
sis autography »Jif7 L7cfEE, HcRbhb
ZEL, Mlae—E U Y ¢ S B IR A 28

stained rat hepatocytes cultured for 24
hours by CCD-method. ( x110) The cells formed pavement-like morphology. Note that
there are some proliferating cells which possess two nuclei of early Gy phase.

cultured for 24 hours by CCD-method.

(Phase contrast. x90) The living cells showed clear outlines and good photo-refraction.
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Fig, 3.

The fibrinolysis autography of the cultured rat hepatocytes. The cells were

covered with plasminogen rich fibrin film, and incubated at 37C for 2 hours. Fixation
and staining of the film were performed by using formaldehyde-gas and Hematoxylin
solution respectively. The clear lysis zones were observed around the hepatocytes.
(%180} The fibrinolytic activity was completely inhibited by t~AMCHA (1 mM).

HEBL Ure, —75, EBRERO TR LA Lich,
t~-AMCHA (10~*M) %o fibrin film # fi 7z
Fibrinolysis autography "¢i%, BHEILE
ol B hiaho e Bk o 3%, fMian
PA %478 « il L, #ifafE o Plasminogen
AiEMAL L, 42 U7 Plasmin 7% Fibrin %%
LIcHERTEOTHS.
C. Frifije PA ofigshmt
1. B o PA SEHEORER: 19 # B—PCD
& CCD #: & o il —

Fig. 4 1%, Eeffct b BERFho PARE
PR Lie. PCD 3 X B8R O B IR
vx, Astrup i I b, 53240 [ 152mm?
DXk &0 Fibrin HHALLTHD » Sl
Wbt 48 H ¢ peak & 7 b, 274mm?
DEWEER Uie. T2RHCX, FFERLET
L, 222mm?® %7k Li-. —J, CCD ¥, B
Fe24p5H] ¢ 180mm® DiEM:E R L, 48T
240 mm?, 72B5M5 ¢ 320 mm? L BRI
TGS B U, BE3R96KER H T peak &7x D,
400 mm? 0> 1E 1 7R L 7o, 120R5 14 C % 9 360
mm?® O FEIENE MR Ui, D Lo, M
Jam B IREE O e B [, FEife PA %4t

BB RE L TWAZ LE2RTLDOTHD,
CCD #:2% PCD iz Hex, PA G0N, 7o

1 PcD method
B ccp method

&

£ 4004

E

2

:‘>' 300 -

°

&

£ 2004

2>

[+]

£

5 100

i

0 24 48 72 a6 120
Cultivation time (hrs.)

Fig. 4. The activity of PA in culture medium

by PCD-method and CCD-method. The fibrinoly-
tic activity of PA released in the culture medium
by hepatocytes with cultivation time. Note that
the difference was observed between two kinds
of culture methods. Each histogram of black and
white represents the mean value of three experi-
ments with standard deviation.
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DO BB 3\ C, FFBE R R L.
2. CCD i ) 5 53¥E ~ © Aprotinin
wino PA EHC Bus 3 &

Aprotinin ¥, kallikrein, trypsin, plasmin
7o E D\ iod 5 serin protease D v b E X —
Thb, 1€k FN 2#H T2 ko & i iF
BECUHELEN T 22C, FNo
L7\ CCD Eim k8 \ T, B58 ¥+ Aprotinin
DFED K EL MR PAEE, 0 X
5 fe BB % BT 3N o W CigE L7z (Fig. 5).

1 Aprotinin (=)
Bl Aprotinin (+)

&; 400
E
2
S 3001
°
«
2 200"
>
(=]
£
S 1004
w
o] 24 48 72 96 120
Cultivation time (hrs.)
Fig. 5. The fibrinolytic activity of PA releas-

ed in culture medium with or without Aprotinin.
Each histogram of black and white represents
the mean value of three experiments with stan-
dard deviation.

Aprotinin 2U/mi %30 U6, #EEE% 485
M EoBE T, fMifao dish ~oEERRIEF
THote. FOHEOMPAD M B 1%, Aprotinin
EHEMOFEHC S, FFEL o2
BEERho PA EHy, BE3E4RR% T,

Aprotinin O BEC BT, BIEAE
BTho T BEm48m, T28ER Tk, Apro-
tinin ERMOBECHN, T 7~10%
BEOEBEY R LE. 20X 57 PARHKOE
B, B%E < BB oMo Bk iG
LCw5 &R L Ligod bigao6ns
M, 120 BRI 1) % 353K PA ik, Apro-

tinin RN X 5 HEEBCED bRl .

3. CCD #ic &\ 5 HE#EE -+ PA B R

133 EGF o

BEEH~0 EGF o, B8 Ui
HBoMERS JOHEBECHFEE» 525 3T
VBT, FIREOER T, BEihhRT L
w—iEEko EGF #iRMmLiz. Lo Linib,
EGF &mino%s, H#EWKO PA HmiEpE
BT HDEN, i, BEALZTD LTI
MR B R BRI B RS b B B D, & DR
TR Lic(Fig. 6). 0B, B4 H

[J eGF(+)
B EGF(-)

‘Z 400

E

2

3 300-

©

«

= 2001

>

(=]

£

S5 1004

[I8

o] 24 48 72 96 120
Cultivation time (hrs.)
Fig. 6. The fibrinolytic activity of PA releas-

ed in culture medium with or without EGF. Each
histogram of black and white represents the
mean value of three experiments with standard
deviation.

DA R EGF #¥%n L, 488 E o
Beas s b E Ik L. EGF ofsin a4
1k UC24psik o B o PA iE#x, EGF i
moBE L~ TI4% WA L. EGF dul 485
Rz, ST% oA nRbh, FILT2RHE T
1L, 86% DWW &R Uic. EGF ¥ina k35
L, MO MBLMENIE L, TO%, K
O L ESER ., — o #ikL fibrobrast i
CEW L, FEEHHESR, X ET AR
ot MR RBO HEFRRRBO R Ltk -> ¢, PA
HHENEA Lle. U EoB#E S, EGF i3,
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ERMBEOSL s BEDO LT, PAE O
EEBIOKEEN LTCHEERFFTHSL
EMTRBE IR

V. & ®

BRI MREL PA 2 b % Bl O B&ESL
fFeowT, MlaEERTF(EE) L LUTFN L
Collagen % i\ % g% it L 7. PCD
e, BEEERDEN T2~ H Tho e
7%, ThieH L, CCD #ecik 120 R L EER X
hic. ZoXoK, BEEHHIVER S KRR
& LT, Ml FN X b 4 Collagen {43
MBI, dish Lo BRI is i
b, HRFEEITO *F CHEFIADTWID
EEZBRS. Tiebb, COFREHT T
i, TTRBFEEDH B X 5ic Collagen 13 FN
X b MR LT, EEESE D LE
Zbhb.

CCD #cix, 5#EWHD PA EERELE
hic. ZOFE, #fars PAoREoTES
ATHDOTHSH. ZORHEOTHED FKHE & L
T, ROENRE2BhS. $T7bb, CCD T
i, Mo dish w35 4EENE L, M
Bo#EMM X hRE Wi, ERMARE
LTCPADHBENRES KB THS Y. T,
B REHER B IF o fcdic, BfrM4ib oD
PA oA KON X5 TEEHLEL LR
5. Flo, COMBOEMHELIEZL OIS,
AER T, MaRBOKRVLRIFCHD, M
OB ROhDRETHHDOT, MROH
B X5 PA OABHIEE 2 B\

CCD ghcHrat L1758 T, Aprotinin 5o
PA Bi~OEERRbhih -tz &id, B’
BRBHHHATHS. HRY, LV, PCD &
s s EME WE 55# © i3, FN & Apro-
tinin OFMEEBEH L T5. LaL, bh
bhoEB o CCD T, PA okitirig
B LCRBR Y, Aprotinin A7RETH - 1
COBEENT, BERTC FNZEE LRV &
ZXrXadoLEL BRI Aprotinin 13, JFH
faa bl hic PA % \ikfihed f H pro-

tease It X 5 FN o 4@ % HikT5 40 & EbH
b, HFHE, Aprotinin %, plasmin % %\ ik
PA DEMAIAET S LABRDLR TS,
iz, Collagen i, FN t&ich, LiROHE
FEL X o THE IO T, Collagen % coat

L7z dish G, Aprotinin (3IRE L g 7cd D
LEZbBRA.

BAE, Miao S5 Lo REEEC S B0
BRERATHESELTW501%, AHOFEETH
5. MBEERLAVIESOKRND, EEM
fasgpER T, EGF'™x, & F&6,000550D x v/ -2
7T, JhHEEO MR U CHERE (R (8 <
ErAGLRTwa. ¥, EGF 1, Insulin %
X 0% Glucagon OFEET T, AR EENE
A XV ERCTHEEN DD EHESh T
¥, zok5imAns, EGF 13, PA o
g e BE S RIT TR E L b,
AFED BHAD S, TEOFEERFCIL,
B REEINT D & VA7 GBI 5P
BLWEBEINLS, FROBR I,
EGF o FENDETH Y, ThERET 5 2
L3 PA O RFICIc D & ERA DM L
- fo.

TTRHE LT &L, 7y MREEEIFM
faw X b &ifmE WE sinc it Shoe PA G,
7F& 57,000C, FEABKKEEC X hHE
LB AT, BEML50, 59, 66T, 71
A Y I 7.3, 80, 8.2 Ch - 7. fibrin R4
LEFMEIL, ELL 5 <, ¥k fibrinogen i
LU CIBRCAERMMETH - . ZOnEL
biFHRask PA 1k, 3k UK Type @, wh
% tissue-type B35 PA L HicXh, D
BEREOEBEORELMEAS, B &% PA, 3
7e3> b, Bilokinase *R—OFEFE TH 5 fREM:
DB TREIRTWEY. LikdisT, COff
MifaER D PA OBERH¥N, 3 X O REENME
BB LTS BOEMIsERAIR SRS, &
D7D b, PA o MifasEE 2R U 2
RfEEE O, BEIL IO LBEbIS.
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V. & ¥

7 v RO MAREESET 2w T, PA
ORFEABHERBELE LR L $hb
%, WE B2 a sAR M & L, Plastic Culture
Dish # A \»~ 7= 233 (PCD ) & Collagen
Coated Dish % i\ ik y: (CCD ) % Hig
BE L, XbicEF o supplement OO E
I X DB OWTAHRE L, UToZr &
B E B 7.

(1) HEERTHRaz, PCD 3, CCD o3
HIEFR\NTH24~4885 © = © RGBT
X, MAMEOZIECRD LRI wT. L
L, HEEMEFIRICEI L3, PCD ETid72
ek b0t LT, CCD d¥Tii1208:R %
TER L.

(2) PCD #:35 X 0 CCD o\~ hiz s\~ C
%, E#EFMa, Fibrinolysis autography
TREBEE RS DR

(3) PCD #:x XUt CCD D \WFHIZEBWWT
b, FFEAC PA R EBREPCHE Lie. o2
L, CCD 3013 5 M PCD ¥ X W siEMZR L,
Uil THEEMERFHIH 0 & W CCD #&Tik
PCD i b ¢, PA BN OB EIRK L i
- 7. v

(4) PCD #:i3, Aprotinin @R ~D %R
g, PA offifast kb iF Y 5 2 o,
CCD e B\ Tk, BEERUE Ik o T

(5) CCD #imx\ T, EGF 0EBE ~DT
bk, MIPROMER « B FEE ¥ X IiE
L, M PA o fifastic BFITH - .

E i 2

ARmER LAY n, FrfifszEseB L
15, HEER T IWE LicigERlAs, Wk
R, REEEL, EORARECERBLE
T foks, AP, MEF60EE B AKFEMBIR
SBATE (RE, AR & LOMHEFSOEE HAX
FRERLEHRBRE (FH) Rl bk
L, BgoErELET
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