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The investigation of the correlation between
calcium release and prolactin secretion in
female rat lactotrophs
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BCIP : 5-Bromo-4-chloro-3-indolylphosphate

BSA : Bovine serum albumin

DAG : Diacylglycerol

DEAE  : DEAE-cellulose

DMEM  : Dulbecco's Modified Eagle medium

DMSO  : Dimethyl sulfoxide

EDTA  : Ethylene diamine tetraacetic acid

EGTA  : Ethylene glycol bis( 3 -aminocthylether)-N,N,N',N'-
tetraacetic acid

FBS : Fetal bovine serum

HEPES : N-[2-hydroxyethyl]piperazine-N'-[2-ethane sulfonic

acid]
NBT : Nitrobluetetrazolium
PKC : Protein kinase C

aPKCs : Atypical PKCs

cPKCs : Conventional PKCs

nPKCs : Novel PKCs

PMA : Phorbol 12-mtristate 13-acetate (=TPA)
PMSF  : Phenylmethylsulfonyl fluroride

PRL : Prolactin

PSN : Penicellin-streptomycine-neomycine
PVDF : Polyvinylidene fluoride

SCIBA : Sequential cell immunoblot assay




SDS  : Sodium dodecyl sulfate
TCA - Trichloroacetic acid

TEMED : Tetramethyl ethylenediamine

TPA : 12-O-tetradecanoyl-phorbel-13-acetate
TRH : Thyrotropin releasing hormone
TSH : Thyroid stimulating hormone
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The thyrotropin-releasing hormore (TRH) stimulated prolactin secretion by
modulating intracellular calcium release was investigated. The release of
intracellular calcium was measured by fluorescence confocus microscope, and
the amount of prolactin secretion was determined by sequential cell immunoblot
assay (SCIBA). The result have found that the increased secretion of prolactin
from individual lactotroph stimulated by TRH was not correlated with the change
of intracellular calcium release. It is confirmed that changes of calcium is not the
sole final pathway of intracellular transduction systems for prolactin release. We
also suggest that the prolactin secretion of some lactotrophs was stimulated by

TRH, was not due to the mechanism of calcium mobility.
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ik $L# (Prolactin, PRL) & — 48 o I T <582 7] 3£ =¥ B ML 2m B0, FT -3 69 3k
FOLABR IR EENRSTRNAE  ROHEBMAGEENAYN > TREY
R > ABFLEY A A o A E 70 FUHA 69 SUAR 210 ARk BOAR R i A M 4 6 P A
¥ RJE > ARE L EPRLIGE A 6

A EH A LS T ER N ERNIRELRR » 2R THRAT
A 6 Rl R > B AT g 69 ¥ H B T (PIF) £ & &% (Dopamine) ° M k3L &
b g LB R A TALGEXRATPREOMALE - Aol il FHL
(Thyrotropin releasing hormone , TRH) * I*}; 78 % (Vasoactive intestinal
Polypeptide , VIP) » 15 % (Estrogen) ¥ ° 2+ 7 # % % ¥ 12 % (Thyroid
stimulatin hormone , TSH)# 24 AT » BB TRAHEIERE R E
(Growth hormone , GH) & %~ °
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TR PRAF RIS BT ASETRENAE ST I E RN E20
B4 (2) ) At TRy A LR i B R TR X 0 A

MR S| B P, 45 B TR A B B LI LA A MR o Asa XA H —42

AR EG 0 R e BEENITRE) ) B E—tmIo AL EOEN > LRE
'ﬂéi’ﬁ&i%*%ﬂ%&%‘l”?m}@lﬂ%%&%d& L e MAMYTRERETH
Rt b SR NS TR R B R K — B 0 B RN
AP E Rt L mfo M58 TIRE R EAL » (2fmfa e b3 £ A Y
2o



o~ Mo ik

— ~ TRHH
Male Wistarrat 25 8 § K E L R & F o o
Glycerol, SDS, Acrylamide, Glycine, Tween-20 % A {4 B
Merck”2> 8] ©
Lead nitrate , Calcium chloride, Maginsium chloride ,Potassium
chloride 8 A fr B4 2 T E M/ X 4L o
Phenylmethylsulfonyl fluroride (PMSF), Leupeptine, Trypsin
(typé III) ,1,2-Diolein(1,2-diolroylracglycerol), Glucose,
Ethylene diaminete traacetic acid (EDTA), Tris(hydroxymethyl)
-amino methane hydrochloride (Tris-HC1), Ethylene glycolbis
( B -aminoethylether)-N,N,N',N'-tetraacetic acid(EGTA),
Dithiothretiol, Nitroblue tetrazolium (NBT), 5-bromo-4-chloro-
3-indolyophosphate (BCIP), Bovine serum albumin (BSA), N-[2-
hydroxyethyl]piperazine-N'-[2-ethane sulfonic acid] (HEPES) ¥
7% B £ Bl Sigma’ 8] °©
DMSO,Sodium chloride % & J 1t $ Bt A B 3] -
TEMED % & £ Bl Bio-Rad’ 4] -
Ammonium persulphate # & % B Serva’® 4] °
Methanol # 8 #4 & £ B4 A IR & o
PSN antibiotic mixture, DMEM, FBS # B % B Gibco BRL2
&) o
Anti-rabbit IgG 2 8 Promega’: 3] °
Anti-PRL & 4 i #4% &%




Fluo-3-AM, Fura Red™-AM #% B £ Bl Molecular Probes 2 3]

. BRI FGF |
AARERAGMBAEGERELZR Y PO » BEWistarse A I MM X
G & > & #220-280g °

Z. KRR TEEAEeR I RE ARG

IR & XKBZ2R4 P X Wistarse 2¥EME K 8 R(F %220-
280 BT AR A T ER M EERITH E>M/ERA > K T2 AT
¥ 24 2ml DMEM ¥ W # 0 £ # 5% (Beckman GS-6R)& 4°CAE
600rpm * X% EF#& > Jm A 1ml 0.5% trypsin (type [l , sigma ,St.
Louis,MO)& 37°C4EHl 15 %4 > & 42 A 1ml 0.004% Deoxyribo-
nuclease fE 1 1 2742 > A w A1ml 0.1% sbybean trypsin inhibitor 1§
Fl 10 548 > 28 M AE 4°CAE S 600rpm ° X EFER&R > e A 1ml &
2mM EDTA # Ca’* & 1\/Ig2+ free Hanks' Balanced Salt solution
(NaCl 8g, KC1 0.4g, KH2PO4 0.06g, NaHCO3 0.35g, Na2HPO4.H20
0.06g, Glucose 1g/1 *pH72)EMA 5 4% » Flix o krh EFR » o
A 1ml & 1mM EDTA #) Hanks' solution ¥F Al 15 74 & 8o Lk b
R f£w A 10ml 4 0.1% BSA X DMEM > # & i 0 3% &b
S A 10% Rs % f 7% (Calf bovine serum) * 1% PSN antibiotic mixture
* DMEM ¥ & A ¥ » B35 mms A& T - HEZEEHE5X1018
tafe o A5 Z B # 37°C 0 5% CO2X ¥ A48 F 3 & © vA10% FCS DMEM i



1734 961 BF (£ 24 PRF R —RIZARL » &1 24 1B 2 BB R4 phenol
red 8932 &) o

WA TEENER NS ETELZIRK

¥k 96N T M AT R » H§5 1 g% HF Fluo-3 (B 26) 3 Fura-
Red (Bl 27) %7425 1 1DMSO ¥ » B2 11 $2 588 45 4925Y% Pluronic acidif4-39
% m A 0.5ml DME medium ™ > VA3t B w635 A& 2 - #437°C= A 4L
HAARE A R305 48 0 B OASTE 8 B R F IR R (140mM NaCl » 2mM
CaCl2 » 4.6mM KCI > 10mM glucose &£ 10mM HEPES * pH 7.4) » #A#E =X »
REAMIZFREREZ e » KAl g AL EEE FRAMERR
T RAEATRAATAELERRAATORIT  REKX L RE TR 24 8H 2
F A4 A R488nm A A 0 IR T RIRA T AT — ok BB G BB 1504)
EEEFERATAERE ) THREFR T ARE A AR ]ImmB B ¥ 5 30
EEE > AImlSt A ARATEFREFRIOpIFMBMEE @A > BEFR
AN 10 MO TRH > BB E R FHEF LB TAR AR B TRA@ERD
TR Lo Ay AT AR 6 B B LA ] S A IEATRH 0 3 B
SRR B RANE4~ SR BRI R TR AL AT EERR o I
Bk 8 3 R4S B TR B £ 4 # Burnier A F X(5) 7 4 A23187 (107
M)bl# i (B2) » B as5ETRELEAN@IH » Mtk E Mo % LF A %
Bl eafe Rk RRBF B9 % 028 B S R KB (Faa) » M ¥Am A 5SmM EDTA A7 {242
S5 TR B R A 69 8 58 E AR R TR (Fmin) © f RAPIPT R 2] 69 & 7%

BEEE ) BERUATANAFTTERTHE L8 E Sk 58 Tk
[Ca’"1=K d (F-Fumin)/(Fmax-F)
KdZMiEd > HFEEAFHETRH -



A.TRHRMBE TER AT TR ASETEAIRR

Mo TR AT R bmio e Ly ik o AT TRH A8 S B TEAITS » H—
RP|BET T REMAZBREERE > o BEREIZE30048 > K aRK
SEDK > 3 FRAIGEEB ARG FIRIZR(BI07EEHR—K kER
BMTHRR) #E2MBEIHEBIALEEBRMET » A—KE/T TRU A
WG T R A A A SE AR TR AU LR R G IR o

~. B 2B 5 M %k (Western blot)(6, 7)
(1) BAZEE
MR EFHRTER > 400 ul ET B B4h 3L > Jo AR 2 & By
#& (treatment buffer) 60ul [ ‘5 M Tris-Cl (pH 6.8) * 2% (w/v) SDS
10% sucrose * 0. OOZ%bromophenol blue) » B GAH107 4 1% » il
i AR KB F > v Microcentrifuge spin-down » # T £ B 7 #£ {7 SDS-
poly-acrylamide gel electrophoresis(SDS-PAGE) °

(2.) SDS-K & M 8 e A 2 B

LR : B4% Stacking gel ° 4R A4.5% Acrylamide °
0.12% N,N-Bis-methylene acrylamide ’ 0.125M Tris-HCI
(pH 6.8) * 1% Sodium dodecyl sulfate (SDS) * 0.025%
Tetramethyl ethylenediamine(TEMED) * 0.05% ammonium
persulfate (AP) °

TREB 8 : B10% Separating gel * A & 10% Acrylamide
» 0.268% N,N'-Bis-methylene acrylamide > 0.375M Tris-

- 10 -




HCI (pH 8.8) * 0.1% Sodium dodecyl sulfate (SDS) > 0.025
% Tetramethyl ethylenediamine (TEMED) #70.05% ammo-
nium persulfate (AP) °

(3.) Bk Ak

Af BAT 89 ARG Bl 2 BB kK B £ > F1X Tank buffer(25mM
Tris-HC1 ,pH8.3 » 0.192M Glycine > 0.1% SDS 5 & vk & {67 iz iz
wE T TR BREBREEB KGR B IE R ANRE LT R
UR A ¥+ > 21140 Voltage > 35mA# 7 E ik o
Ar)xEa# g
Tk A ER » BB EIZAKEE  Electrotransfer buffer [ 25 mM
Tris-HC1 (pH8.3) * 0.192M glycine * 20% (v/v) methanol ] #5-
10948 » X BB 8 Féh kv ikiZ A4 Whatman 3M B 8 L » &
% B4 A 002 R A9 R AL SR 4 8 (nitrocellulose paper) & &£ £
@ RRBEBERNRZAEGIMIE S » LA EE oA ALY
.8 0 R 1& K AXTransfer holder# > # & 2% Electrotransfer tank

(Hoefer) ¥A4°C > 100mA #4TEH#H o

GHEaEXERARRES

TR BRE > KB LE KRR EZ AL ml/cm % 23% (w/v) FBS

Z TBST% # % ( 10mMTris-HCI ( pHS.0) > 150 mM NaCl ’> 0.05%
Tween-20) * EFBEH1IHF > AEXTBSTEHRALARK > &
K109 4% ° 20 ¢ g HPRLILEE (Anti-PRL IgG ° # B GIBCO BRL)
#A20ml 4 1% (w/v) FBS #9TBST @ R % LA L8 4 & & £ 08 T AE Al

- 11 -



4B ZEATBSTS Bk F s m R » #2109 4 © #Primary
Antibody 1k Fl & 69 FE AL B 4 4K » B3 — F e A 20 ¢ g Secondary
Antibody (Alkaline Phosphatase-Conjugated Anti-rabbit IgG » %4 A
Promega )2 1% (w/v) FBS # TBST buffer 20ml » 7 %% F1£ A
1B » TBST &8 i F 5 =K » K10%48 » B M7 104 4 %
& A 20mltg % H % & (substrate buffer) [B720ml% H 4 1 & (100mM
Tris-HC1, pH9.5, 100mM NaCl, 5mM MgCl2) 4z £ 7mg#) Nitroblue
-tetrazolium (NBT)& 5 mg#J 5-Bromo-4-chloro-3-indolylphosph-
ate (BCIP) BT EZ & RJE » ¥5~100 B TR LT KELZ @
K& 3t F k2 o

Y. RGP ki 2B 5 M % (Sequential cell immunoblot
assay, SCIBA)(3)

A3 mmBB AR A 06 NG T2 AT ¥ » YA ® AR5
RIBBRARZR  BREBEUImMIAZFRERB St & 5 248 » B 1.5X1.3
cm? PVDF B 08 32 F 83 4% 3L 8 M AL RHE » AL IZ A K R FIRIBER
v le B B IRIER R B E—%k4 20ul $RiE%R 4 PVYDF & £
FI15 9748 » 88w A 2 ml 9 FRIZRAZIE FAe » BB B AR FRER
BE 0 B oAk E—ikA 20ul FIRIE RS PVDE B AEA 15 48R 2 AR
Db E) > EE A 2 ml RIS RAE R IFAL > AF LI Z A R A8
Electrotransfer Buffer o #f3% & @ A FIRIER A% > H IMaE E—7&k & 20ul
100 nM TRH# PVDF Bt 1 F115 9748 » 452 A k%89 Electro-

- 12 -



transfer Buffer o #§3& & m A 3 5RIE R #.7% B #% R T 4 phenol Red #93%
AR BA3TC 5% COZBAR T IA 4 & ARE T4 LR
P B o |
# iZ £ Electrotransfer buffer % PVDF B B & A1 ml 4 10%

(w/v) BSAZ Blocking% 7 #% ([ 20mM Tris-HC1 ( pH7.6) *» 0.9% NaCl
» 10%BSA ) * EEBREIIIE > REAFREFGFRARRL B
10448 ° 720 1 g #WPRLALE (Anti-PRL IgG > # B GIBCO BRL) #
1ml4 3% (w/v) BSA #9TBST » A1 ¥ PVDF B /& £/ T1E A4 85 »

Z % VATBST# # i F sk m Rk » #X10% 4 ° #LPrimary Antibodyff Al
# ) PVDF & > A # —F 4o H 20 1 g Secondary Antibody (Alkaline
Phosphatase-Conjugated Anti-rabbit IgG > # A Promega )2 1% (w/v)
BSA # TBST buffer 20ml > A& T4 A 11 1% » TBST & ik id
=k 0 K104 4 » & & # PVDF membrane & A 1mlé) & H 5 &
(Substrate Buffer) [B720ml% H % % % (100mM Tris-HCI, pH9.5, 100
mM NaCl, 5SmM MgCl2) v £ 7mg#) Nitroblue-tetrazolium (NBT) &
5 mg#) 5-Bromo-4-chloro-3-indolylphosphate (BCIP) 1 17 £ &, &

JE o B5~105 8% TRAXETRELZEREEFEZ °

AN.TRH P EBTERE XA T 8488 TEAINR

A MMBEAREA G TERE T N » UAEBRARNYF

SRIRRFHRZR » BEAIMIEZFRERBZWRIELA S 740 B 15X1.3
cm? PVDF J 2008 32 7 83 4% L A ACH » ALz A KT RFRIER T

- 13 -



» Jo R B WP FIRIEIRR L 0 BE E—iRk4A 20ul FIRIE R PVDF AR
15 7748 » & 2 ml B FRERAEEFA  HIES B AKFRERR
¥ AR E—3Rk2 20ul FRE &R PVDF BAER 15 248 > TFEE A 2
ml 89 5 IRIERAE L F AT > b Z A k449 Electrotransfer Buffer © #
YA 1 IR SRR 0 5 bR E—3k 4 20ul 100 nM TRH# PVDF J 1% A
15 4% » TRAFSLIRIZ Ak %A 69  FElectrotransfer Buffer ° J§3x 4 m A &7k
B B # A B # K 2 phenol Red #93 &K » B3 37°C » 5% CO2Z 3 &
AP EAAEDEZBRRE S5 ug® A Fura-Red 57225 11 DMSO
J o B2 ] S FEAE 6925% Pluronic acidi®8-35 £ % e X 0.5ml DMEM % 7
R AL E W AR AT CANRBARB A W0 A
VAR 3E 18 B A AY F TR Z R (140mM NaCl » 2mM CaClI2 » 4.6mM KCl ° 10mM
glucose £10mM HEPES > pH 7.4) > F % =K » REZ A Iml% F IR 5% E & fa
B AR B EA LA T THEMGEREE BT TRH MRS T E82 T
3 e 045 B TR o

A.TRH Pl K TER A ZEop AR Esr I 2 EHRR
BEFRCHETERTVHEKREME » RA £ 8 E—5%4% 20ul 100 nM TRH
% PVDF JEYEA 15 5488 TR e E A5 4948 » B84 —5&4 20ul 100

nM TRH® PVDF BEAE 15 2748 » A% RAFE L o

+ TRH MG TER T EmB ALl T ot Rsig FEAZS
B R

A3 mmiE AR A IR T 2R AT ¥l > VIPEB AR F

14 -



REBFEZR  REAImMIAF RERB E@PIER 5 24 R 15%1.3
cm? PVDF IR e 38 7 B3 4% L 8 AL M » BB A K P R FRixk
Voo R R B R FIRIBIRRE 0 B E—3k4 20ul FIRIER Y PVDF Ak
FI15 4% » &% e X 2 ml 89 F RIBRAEIE iFAe > S R A FRiER
REF 0 A MBS E—k A 20ul FIRIEE S PVDF AR5 548 » TRE % w A
2 ml 89 FIRIZBAE L iF AL > AF A2 A KA 8 Electrotransfer Buffer
(Bl AR E) o HFRAmAFIRIERRILE B #m T 4 phenol Red
Biak s B4 37C 5% coﬁii%?\ P 0 A5 1 g KAl Fura-Red &
#25 p1DMSOF » B2 1 $LF 3848 6925% Pluronic Acidif a3 g # e A
0.5ml DMEM & #i& F > visk %éﬁéwﬂeéﬁif—éﬂ » 37 C=RAUAR I A48 32
A mpE305-48 » B8 AR FIRIER(140mM NaCl > 2mM CaCl2 »
4.6mM KC1 > 10mM glucose & 10mM HEPES * pH 7.4) » A% =K » g vk
ImIFAFRERBE @ KEAmE AR ETTHEMKRE S » BT
TRH B30 T &8 Al E oS58 TR « FEST S BV B R R
B IR RE R R B M E RIBIR RS 0 B E—7k4 20ul 100 nM TRH#)
PVDF A5 R 15 948 » TR 02 A k4 ) Electrotransfer Buffer ©
# 4= A P # S ATPVDF 2 éﬁ FIH BB o

+—. X8 XM T &8 35 % Lactotrophs < # K ¥ £ (8)

)

KA EZAFYETER e EiTE— J}”é@éy\%ﬁ’ﬁv)\” <
w5 i

0.3-2.4% BSA Rk E#E ¥ DMEM T EfTmiesdk » £F85FE 3.5
AN ﬁ%%‘ﬁ%’\ﬁi'f‘@%ﬁh\@,t}%&T@ﬁ}@ B mE—. WA
30ml ¢ » EEr3 48 & 20ml 0 AF b T30 £ A0 (Beckman GS-
6R) 4 4°C # ~ 2000rpm 10 9-4% » #F LiF kK% > e A 2ml & 10%

D::
i
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FBS Z DMEM M kBT » HFEEASS mmzacmd » 74 37
C. 5% COZBEAfPRAE

+ =. TRH #| 88 T & # % ¥ Lactotrophs A 45 & 7 # & X

Ak vy
R

WG BHELE TR o BT T 283 ¥ 28 @83 & #OK lacto-
trophs 3 & 9 » XKE AT K EAF -
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1~ & R

— TRHMBEE T ER T L@ ASHTERIRR
EMARTBEEIRNEE T 2R AT E@E > 3 4 3955 %8 04 T A

JiI 55 & T-4% 20 69 % B3R 4T Fura-Red AM MR 4 0 M 45 8 TR LB » &
RETAEIOONMM O FTELZH AT » RFEHETERAE@B RS ET
GHapIr AR E T ANEE ¥ > Fura-Red A58 TR LS 2E Y

55 > 4B BA R T ARRBKAT > wE 3B BRIME 0 m BB R TEHY AT Ew
B a5 E 2 B B BET TR ZRNETAAMEGREL (B3 CD) - i
BRRFHEENATERGEABRELIVED BRIRAMNAEOERA
AR A TEELNAE TE2ENEB NS TERZITAE

B—RVAL o

S BFEBEIMKEERTHEEERALIEL S

THUAFTHEELRBE TER AR R A L E2 B KE T4
AFBEERHS Xl s b E28H2ANERES - bE &
TEWANTEEENAE TER A EwEs > R ENHENES > AR
BRI RERE2BIFEEEATE LML - BT B L L
RIS TERTE@R S L ELETUERL KA E - L EHA
£ 23KDa L' mBAZE —F(band )’ BrHmBORE—HETHE o
#AAE AT 8 F B3R ( %= SCIBA) °

Z. BB R REBSMEINE b A5k

A ETR R RE— ity gk 0 A PVDE R B4 88 & tm i b
fpmp N EA B FAEKE s BB ETXAEEY © £ Density
Meter (4200e & Quantity One) £ F X ok c ERKMERE T T &
FRIMGE T EM A Emie ¥ A R £ 20 (B6A) A AT HE
R HE(EOB) A RRELIL F @i b EG b h B 2
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AEGHABUILET > AL LA LB LB E 5 bt m &k
Rk L E 69 9ok o M Af 3k o B8 B 2 5% R S Phenol Red 8932 4 4 > B3 37
Cr5%CORXELEBTEAAMIBEBAFANTTELZH B EH
Zuk(B6CD) AR MM ER o kA B Rk L8 03 & 508
N FHEER A ERGBILEH (B 8= aTH Hm R h &
BT & 69 ROJEA A8 B BERIE S 3] B 0.6963,0.7827) °

W.TRH P T EH AT X A £ 5 bR TERZIR

=

WA AR AT —EES PTRHMBE T BT X el
mmﬂ?%%ﬁ%%%%ﬁﬁﬁﬁw&ui’Eﬁﬂﬂﬂ%%ﬁﬁﬁ?
AT ER » % —RUATRH RIS T 28 a1 X ooy > Bl Pl AT & ik
FLEGZ(EIAB) EPHM#BHE 4 B D& > % RATRH B %
BT 88 AT 3 fw o 0 B R T 4 AR 6 45 B T ORI AT R B9 B AU (B9 CD
Y FEEARES LB RGRETRAEAZILEEI)) EE —tfapA
BhELE b AE T RAIE M (B BA BRI EGEA# S 0 BB
BRI mE LI E o BCAESHETHARENS - BB &P &4
FOREAE) > R M AA(E2 B AR X TRHR] SUE EE 8 b5 5
wh o BB B R TRHM 5 B L6458 TR RH) Brubil & o
MEHRETEHRELR—HEI2C0) ) RIEAE 02179 £ &2 LA ML H
FomAAN M RSHETER AT A k3% (8 12 No.
41,42) » T RAS8ETHEA LRI E o L E—HH o I RMME
IS8 M Fmp s @oi ok — F—HAENRI FRGETAAR
JEG A > 4945 51%  TRH R EZ AT b3l EA#BHAEF £ 0-5
Dendity # $L 8 » TRH R 2% > B # 4% 5] 11-15 Dendity #9 % B ° %
AL 17% 0 B EZHEME 22% 0 F B 10% 0 T % = A TRH
B RS E M 9 k& KA A B 16-20 Dendity ¥ 6 o # & —
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B 5 RAL BT BT TAEA > W KA AL Ak 8 e A
22%(he o = ) o 7T SL 45 B T AL 3R P A b 5L K Rl A il b FLE AT
B SRk o

A TRH P M ASSERBIS;OEM T ER T E@BP AL T2

2R

AEBEZEREOE —@RARETHERRN TR GER > £ A
REZMBOER HATAERRERE —WRES — KA %% @8R
b E LSBT REAIRE 0 RMATAMERT R > BE Y TRH #
M LRSS EREISTEBHTEB T ELR AR EG2bHEY - &
RBESH T > BRMAT T REB LI EANSTE 5 ub A 2K
KE o MAEKISTEDTRB ABRGLILES L o

X TRH A ME TERTE@BALLEIr D REETELZS
IR
R EMBMERER > KOS ETRA P B T =58 3] % &8 69 0k
AENSLRGHTLEXEIMAFNGERGREIN ) 280
FHRART @G EHAF o

. TRH #| %% T &% 31 ¥ Lactotrophs %t A 45 8 T B AR

REBE 13 99 F P8 0 F0.3-2.4% BSA RE#H K 6 DMEM &
S m TR R RIETAM G E A o WA Lactotrophs % g1 &K #
5B E AR A 0 R SR R B AR B R B B4 TRH 4 g
%o A EBRAEMEN @RS ETREZLEL(E14) A LWy
e A R BB RS (B1S) ) FTAF R 6 8 R &Ik R A
RO E—H BRAE@BRTELEL 2B X R BEFRGEY 0 K
KMT —F BA A per-fusion 8 7 K & &t Lactotrophs %3 J o
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C OBERSEEENBRELIL G >R TR ML mp AT
R GACH R EZGM A1) 12K Shin FAR R E AESETRE
BRI R R B E S — 0 BBAR o R SR A B B8 A R fa i R SR
BEOM K BRABRFHRENE AL EG b m AT
Y o TRERBET BRIl EFE M ia il A 45 8T #4064
B M 3 R B (RAA 0.2179) 0 $2 Shin F AG9F & RARSE » Bla i B M 45 8
FREGKEETZZELINET L E—EIIE o HIPRMALEID —Kiw
o A fm B A 45 B TR R 3 AL Rt e A A B AL 3L E 20k o Bl pb A
HERMTEBHER : (1) EEARMENGE HIEKSH Fura-Red L EHE T
59 0 i ARt 0, N de A5 A T AR A A BB 0 B Bb AT A R R AR E
B F 0% RARE Fura2 BT EH@GMARl - Q) ZHEEREATHAY
B 1% BT 862 7 M — B RS A F M he e L B 9 b 958 B 0 !
SL BT AR AR BT A P0G b LR A L e NS A T LA B i R Bk
8RB o 23k B S E —F B9 RT AR ST o
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FH BR 455 %ﬁ ATP #5 K G SATta i M 45
BT R Z 3T

B 32

T

PHER 45 B ATP 21K & FAT ba i 1) 45
AT RERZ TR,



— >~ PXHE

| BA—BEZBEARRTHEBERME » TEAAMERELYEE o
EHEBEMAGEGR AL TR E ) S EARESETHAZOR
J& o mATRARRLEEL ﬂﬁififﬁ,ﬂ‘i&%ﬂﬂ?é&lﬂ@ﬁiﬁ BRI 4E1E 0 £ ATP
RBCT > e AR T IR R HH o« TRERLR 50 uM vA L 69 2 845
» 18 3 ERIER 0 BPEA RIS ATP RIS R0 A 85 8 T IR L 89 17
T o RV RIEEIPH] ATP RISE ST B ba e M 65 3 T A K] > T Ag L

Pa-purinergic receptor = #XBAE A B o

o
e



ERE St

Lead is a toxic metal, widely distributed in the environment, that remains a
significant health hazard. In several biological systems, lead alters calcium-
mediated cellular processes. In this study, we investigated the effect of lead
nitrate on calcium mediated cellular processes by ATP stimulation. The release
of intracellular calcium was measured by fluorescence confocus microscope.The
result showed that the ATP stimulated release of calcium from intracellular
calcium stores was decreased after treatment with more than 50 uM
concentration of lead nitrate for 3 hours . We suggest the inhibition of lead

nitrate on ATP-induced cellular processes may be due to the desensitization of

P2-purinergic receptor.



ﬂ\\\l

\\y&&

< B

EFSBRGEME BE - REREEREET TN LB TR
ME©O10) BELEELNFETEELA - EHFHERAI-13) ) Al g
AHEL. FHEITHE. SELTRA. HEBRERS - £FR1E4% L
SACBE RS A (BT, Kewmp ) it kA E L8
MR E o HE AWM I (14) > Krasovskii (1979) £ R » 45 7T vl & &,
FRIE K fo & 8 6938 n(15) o 4 R AT M09 AL o 2 4 B 8 43 (lead
nitrate) 7T ¥A 5] B & R 69 AT B& 3 78 (hyperplasia) (16-18 ) > % VA 45 j 2 i
b, > MG IR 5 R e DNAS AR EAH 4 F16)- H
LR B AR R RE I 3R B 45 B A E R A (in vivo) B OE 89 4E Al 8 o

VASE P} Fo fr 28 BT e e, L A R AE Pa-purinergic receptor 25 & Pay-
purinergic receptor ## Pau-purinergic receptor (21) * & 8§ % 2] ATP &1k » o
&1L 89 Pr-purinergic receptor €751 G &8 » fE—F F LB R M8 £ C

» EAL 69 B BL S ARBE £ C B €% phosphatidylinositol %~ ## A Inositol
1,4,5-triphosphate (IP3) ## Diacylglycerol (DAG) @ @ IPs § 2 4 )
BEGELRELE REBEAYSHET AN BT F(H16) A AT
R A ENRIRT ) EHBER TR BBABRBLRE T LIRS O
B (19) > BTt i RAR A R4S S Lt b M 45 AR T 5 W M ey Ml a1 |
AERET ATP Jl o A58 T RE S ILRMB B WAL T A E
YEE—Fegar i o

- 24 -



= SR I < S AP ~

— B HBHH
Male Wistar rat 4 8 6 K BEZR o4 F v o
Lead nitrate , Calcium chloride, Maginsium chloride ,Potassium
chloride B 8 = R B T EM X g4 o
Phenylmethylsulfonyl fluroride (PMSF), Leupeptine,, Ethylene
diaminete traacetic acid (EDTA), 2-Mercaptoethanol, Sodium
bicarbonate , N-[2-hydroxyethyl]piperazine-N'-[2-ethane
sulfonic acid] (HEPES) , Tris(thydroxymethyl)-amino methane
hydrochloride (Tris-HC1), Ethylene glycolbis (/5 -amino-
ethylether)-N,N,N',N'-tetraacetic acid(EGTA), 7Glutathione
, Cysteine, Dithiothretiol, Nitroblue tetrazolium(NBT), 5-
bromo-4-chloro-3-indolyophosphate (BCIP) , Triton X-100 39 #%
8 £ Bl Sigman 3] o
DMSO,Sodium chloride % 8 %f 1t £ B & i A R 9] -
TEMED # 8 % B Bio-Rad’ 4] -
Ammonium persulphate #% 8 £ Bl Serva’ 3] °
Methanol # B &% & X By A IR 8] o
PSN antibiotic mixture, DMEM,FBS, Anti-PKC IgG # & £
Gibco BRL /2 4] ©
Anti-rabbit IgG # B Promega/’™ 3] ©
Fluo-3-AM % 8 % B Molecular Probes 2 3]
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=. B o st
KARIEHABASGREZ2RY P oI Wistarsr A KRG R 2 A L&
BE #220-280g # EWistar K @ RE TSR &4 o

=, Kt e Z R A0

1 AR AT 48 Jo 232 & A AR Bonney F A 7 E AN B R A7 A BAT
(Two stage liver perfusion method) ° XA & KREZRIH F o
Wistars & % X & R(F #220-2809)#E M8 1% i 4% % T Pentobarbital
(50mg/ml/500g) FBF » FREF& AT B AE L 20G & B 8 & 0 F A 113k
» i Z B R K AT N e EDTA 1 & 245 ~ 48 8 T 89 Hanks'#% 1 i%
(Hanks' balanced salt solution) # A > Bl S B TREFkiho > F42 %
d iR AR AL R R 0 B R BAS AR B K (Collagenase) X Hanks'% &7
RIER O RTHBET @R r# ERTREZK@BEAZ LN S
H 10% P& 4F £ 7 (Calf bovine serum) > 1% PSN antibiotic mixture
1%Glutamine < Williams E 3 & & F > # 2 E# 37°C > 5% CO2Z %
EATRA A4 IRHIBIREEARIARE Y ORESHEAT
% T m A o

W, ATP Rl I fafe M 45 8 TR

o 35 mmiE AR T 0 BEZ AR ESX10ME @A > ¥L10% FBS
DMEM #4734 1208 » #%5 1 g% KAl Fluo-3 57525 11 DMSO ¥ i $1 3¢
B A5 6925% Pluronic acidi®&-394 » B2 ulhe A 0.5ml DMEM ¥ » VAt B $ém
M AR > AT CANERE AR A WI304948 » BULEHEAR A5
7R % #% (140mM NaCl » 2mM CaCl2 > 4.6mM KCI > 10mM glucose & 10mM
HEPES » pH7.4) » HHhZ R » RBEUImIZFRERE L KEEEE

- 96 -



EALEBEETHEMBEREE  AEATRAATHAEERRE G ORI » AR
B4R E T E R A SR EF AR RASSnm M AF 3 RORIR AT AR
W — K LA BRS04 » R ABBKERBFTALE LR EHEHET A
BB G ImmBIEE B ST HAL R M ImlsHE R AT it 5 Sk 8 87730 1
BB BETEA  BEBRAN IO MYATP K BB EREHELEF LEE
AEAmB R TEANMBEDO TG NEBAE L A AT A6 B 1L
SRS EEANATP » ST B R B R &4 ~ 5K > KGR A2 693
G BAE LB ARG -

A, HMEBEEYEATP IR @B A4S EFREAZIRE

A3 mm¥E AR T o HEEABRHLSXI0E M » UK TR
#JE (10,5,1,0.5 mM) A B2 45 8910% FCS DMEM 473 & 12/ 854 » A1 A £
Mk o BT SSEETRAMNGT o o BB BRGIHATPRENRE » K
#0534 Fo 15/ 105K > BT 58T BA G RJE > B AEBRALSLATP ~ 554
F e A% o

-27 -



B~ & X

EBROBETY » M5 mA ImM ATP TAE AT ta il A3R45 87 2 4
#1C(E 18,19 U,V,W ) » SbB¥i% 8 % H 45 8 -T 4K 4 Fluo-3 REGEILTHRE
BT R T E LRI E NS RHETANGIREA ° &
e AT ERE (0,1,10,50,100,200 uM) A4 BR 45 3% 4 12 1NEF#% > Bde A ImM
ATP A1t (E120) ° & RAR 50 uM A LA ER 4533 & 12 IR B9 AT dm 0,
RF 4 s 10 3045 86 TR AL R P 4 A B H (19 X,Y,Z) ° B 7 50
uM VA LA BR 4L 6 R B ’@'#P%JATP Pl tmpp st o Z N OGS ET AN ERE
A # BJE o

77 48 AR AT B I T B B B A BR 45 0 ML AN BLAG I R ATP Rl B ba e shFe g
M85 TR 4 B0 R A 69 R B 4% 0 BP R R B BE M A5 50 uM #H BR 45 e AT fm
Jo 893 A DMEM F o A48 3t de & BB 1mM ATP RIS fa il A 36
SLEET R SACE KR > A5 AT HALRE ST A R AR (B21) o BRKRM
TR R BRI 3 B AT 3 FIATP st dm SN0 i 35 1 8965 A T
ANERE AR JE o
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B AT AT 40 /2 B ST 42 0 L3 A A2 Pr-purinergic receptor 23] & Pay-
purinergic receptor #° Pau-purinergic receptor (21) > &€ < 5] ATP &1t @
&1 H) Po-purinergic receptor ‘€ F1L G & & » AE—F EBRBHE £ C

» A6 BB R AR 8% & C Bl g ¥ phosphatidylinositol %~ # M Inositol
1,4,5-triphosphate (IP3) # Diacylglycerol (DAG) > 1 IPs € i 4% 2|
MEGELZEL REBEANSHETFAN@EE F(B16)° 5 SPATP
AL g &b fa B B £ ATP-Gated ion channels 1% % B¢, b 45 8 T A\ ©

BRI FTRER > RIOVERA RS TIH ATP 2 #E SITH 0 R 45
BT O R RO ARG H] ATP RS R MmN 858 TR ML
Medl o 7T AESE P % M AZ Po-purinergic receptor B9 EBIE P X —RBEH FAH
Moo Bk AME B RERRE > (1) PKC FHEHE » %Lﬁk Receptor 2 #% 2%
1 Fl (Desensitization) ° (2) 4535 v 2458k T4 Bl 945 (AR =B IgdE-T )
#H 4L IP3 Receptor L > @37 #] IP3 89 R JE o
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F S PR E

BR—TERZHERRTOEBERDE » Al RERM BT S
CAF B A ZE M E C(PKC) ZLFH » BEmB EiFmpgsl o AER
*ﬁﬁé%m}]mif&%% 4RI PKC 8 ERYER Lo A PKC 4
SEFH c TRERCHBRE 40 uM MR GE LR E NPKC 89 7&
M Flﬂ%rmmﬂe%ﬁm PKC #9420 A o tg Z R, o 124 e oS5 &AM & -F

B R3] PKC 95 R4 F o Bk R4 R4E 1248 e i H H9PKC & 1 58
R E > TRALTHFT @B APKCH 4 3 m R E R -

- 31 -
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Lead is a toxic metal , widely distributed in the enviroment . That have
been found lead nitrate would activate the PKC of liver and influence the
proliferation of liver cell . This experiment was designed to invertigation the
effect of lead on the PKC activity in liver cell . Our results showed that the
activity of cytosolic PKC was activated by 40 uM concentration of lead
nitrate , but not by 10 uM concentration of lead nitrate . And the protein
level of cytosolic PKC was also increased after 14 hours of treatment with 40
uM concen-tration of lead nitrate . However , the activity of membranous
PKC was not also changed in the treatment with 10 uM or 40 uM
concentration of lead nitrate . Therefore , we suggested that the activated
activity of cytosolic PKC by lead nitrate may be due to increased protein

synthesis .
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ARHBRELTY RH R XRIR AL HTRL 0L A
IKC%&%%%M@&%%  BREEORBCHERAETIRRS >
HFELAPKCHEMR M A XER R LG WA -

mm%ww#éiﬁmmmmﬁﬁmmw&@%ﬂ%ﬁ%ﬁﬁ
BBE RSP HRBEBANEOREE 23) E—FOER
— & Inositol phospholipid#7 K. # & # Diacylglycerol (DAG) > &4
Hu 3% 45 92 B S GEALPKCHI 1E Al (24) » W #ADAGRE — A2 fLtm o A 1R
REAMG W T (25 AREHREPKC T mp R RERE (
signal transduction) 894E A A Ml > sbah 35 &8 & B3R o /) B AT A AL
Serotonin™ X PKC3¥ % M5 2] & B (26) ° f# — ik ¥ #74 DAGH
PKCHEMM IR » BRAA —FFFBROEBEMA > 12-0 -
tetradecanoyl-phorbol-13-acetate (TPA)$2 DAG 8 & % 48 #8 L (27) »
R 5 B RDAGE B M A 88 9 FALPKC @ & B3 APKCHE T 42 £ TPA
674 % & (receptor) ° Nishizuka R L Bl th £ — & 2| 697 R F 2 48
' PKCH ATPAZ ML LG 5 » Bl B TPA T ¥A4k PRCHE 4 g,
E A% (translocate)®| @ A% » L BF PKCEP 4K E16(25,28)° fn— &
PKCH & » B — 12t g N 89 3F % & & H # 81U » 4 Histone
(29),EGF receptor(30) * Insulinreceptor (31) * Transferrinreceptor
(32) * #F M2 A4 B T (eIF2) (33) * ribosomal protein S6 (34)
S5 Mol Bk s g BB IEEE

& PKC3 7 e M4 E A5 L BNA F b M A% 69 R 2R
# A (proto-oncogenes)c-jun ~ c-fos % % #.(expression) > AT & £ 8
Jun -Fos complex(AP-1)& #4188 % 4& & K 69 #% 3% 1 ) (transcription)
(35) > A By MM B A GE LR RS 0 AR G i B A (prolife-

-133 -



TR

ration)#® %-1t (differentiation) (36) ° B }tPKCH# 38 A A 1€ £ fm i, 3%
g~ AR R s AR ARAAEREAAER o

BEBWNAMEPRCH TR HTHMBEETHANRENER
# (isoforms) (¢ ~ B 1 ~BIll~7y~d~e~&~n~0 >t~ 4
Fo 1 )(2637-41) MEEEBRB ERRA A TR ARG TAE
HAALRERAELAR KA o mBIEHEGRT (42-45) ° MmIRB 4R
PKCHEALFT &3 B F 49 (cofactor) I AR » TH EHB RS A =4
(26,37-41,46-48) * % — 38 B 45 8 T 1R 1 (Ca2+-dependent) #1 £ 14
Bodwa~p1 ~pllf r » # 5 cPKCs(conventional PKCs) i %
—HETEEHHET (Ca?t-independent) 4 S 75 1L R J& 09 Z A5 % >
o v e~~~ 0% u o FHE nPKCs(novel PKCs) ;s #=H AT &
#45#-T (Ca2*-independent) B % 5 % (Diacylglycerol (DAG) %
Phosphatidylserine (PS) 4 EML R B ZBH > & ~ 1 Fo 0 >
# & aPKCs(atypical PKCs) ° cPKCZnPKCH & 1 5 3 2 TPA 89 #]
WA  mAKE 89 PMAR H H Activatord &8 5] A2 R & 1L (in-
active)¥ X, B9PKC » # % i 484 (translocate) 2] %8 i i%(44,49-51)

kM BREASHE PMA (<l Mg » Bl RiEHE PKC
isoforms#J down-regulation (44,49-51) © £ 7 aPKCsiz # #)PKC i
AELEPMAN Y E » LR EHRTPAM % 5 (26,48,52)

Pt R R B AR IE T PKC R A 38 7 A B R JL R dm 3% 78 5 69 1
Flo AR EMEME AR B IFR o L8R4 Fler AR
PRAR B RO AEE D REA TR (28,53,54) 0 — 5] B tapo3g s o9 ) |
% &l (mitogen) * %] 4wLead nitrate ~ Ethylene dibromide ~ Cyprote-
rone acetate 7 Nafenopine fit B %5 BTG 2 (55 mF S &
HRCOCERE  SEZSBEWM RGN RIS IAM > T LRSS B
TR M3 he PKCHE M (56-59) ATRELMABREATRD
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A X A AE 2445 B IF B 2L fm B A PKC 6 T AL 89 B iR AR 0 B
%%%éﬁﬁ%c%%ﬁ%gﬁ%,$%iﬁ@,&u@%ﬁﬁ
FAE 3t B AR Gin vitro) S5 X & AU HL L i 1 PKC S 1 B 1t
WM — R T HBR
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B~ MA oy k

— -~ TRHH |
Male Wistar rat # 8 & X BRI 4+ v -
Glycerol, DEAE, SDS, Acirylamide, Glycine, Tween-20 # A
t& Bl Mercks: 8] o | |
Lead nitrate , Calcium chloride, Maginsium chloride # B #»
K ETERK G -
Phenylmethylsulfonyl ﬂurforide (PMSF), Leupeptine, Histone
H1(type lII-S) , Phosphatifdylserine, 1,2-Diolein(1,2-diolroyl-

rac-glycerol), Sucrose, Ej,thylene diaminete traacetic acid (E
DTA), 2—Mercaptoethanc§1, Tris(thydroxymethyl)-amino me-
thane hydrochloride (Trisf—HCl), Ethylene glycolbis (£ -ami-
noethylether)—N,N,N‘,N'—tfetraacetic acid(EGTA), Glutathione
, Cysteine, Dithiothretiqli Nitrovlue tetrazolium, 5-bromo-4-
chlor0-3—indolyophosphatje , Triton X-100 , Sodium bicarbonate
, N -[2—hydroxyethyl]piperfazine—N'*[2—ethane sulfonic acid]
(HEPES) , Magnesium acfetate, Sodium orthovanadate, Saponin,
Aprotinin ¥ g £ E Sisgma/A\ 5] o

[ 7 -32p]ATP (5000 Ci/mrrfxol) B% B & Bl Amersham”2> 3] o
Dimethyl sulfoxide (DMSEO), TCA B A B T4 2 B ik ip A TR 8]
TEMED # # £ B Bio-Rad/ 4 -

Ammonium persulphate E’% 8 % B Serva’x 4] o

Methanol # g é%%{h\%ﬂy’iﬁ%\ﬁ R 2] o

Dulbecco's Modified Eagie Medium (DMEM), FBS, Anti-PKC
IeG # 8 £ B Gibco BRL 4 4] ©
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Anti-rabbit IgG % B Promega’ @] o

= ERH WA
ARREEABOERELRDN TSI Wistarb ARG R ERE
#220-280g # M Wistar kK & R AT R4 o

Z.FFmpziRiEiE
BE -ty s kMR o

B % ¥ % CZ 4 B (extraction of PKC)(60)
A SRR N @A EL100mm B AP H B4 oA RE
= B R ER 45 R 32 0.5,3,14,18 (NBF, FIPBS bufferst vy X, FI 21 B & ik A

1a2)

»

( Tris 20mM,pH7.5, Na3VO4 0.03mM ,MgCl2.6H20 2mM , Dithiothreitol 1mM ,
EDTA 5mM, EGTA 2mM,Sucrose 250mM , PMSF 2mM , Aprotinin 1.0mg/ml ,

leupeptin 10 ug/ml ) #F % fe 3] T 4, F 34 H #(Wheaton, homogenizer
kontes tissue grind pestle 10ml)/E &20T » # A7 45 3 ik 84 %ﬁ'u
(Beckman GS-6R 1,000rpm, 4°C, 10min) » # P 4§ L& R Q‘“ﬁ = 32 ﬁfi
3 (Hitachi PS6A 220,000X g , 4°C,1hr) > #:5#% Z E 7 & (superna-
tant) Bf B W o B & @ BB ZCH I 5 5 AR 1,000X g BT A 69
y $1 4% @ A8 3 ik B BT AT 45 ik # (pellet) A ¥A 1ml M 42 5 0.1% Triton
X-100 & 7t & & % ik B ( Tris 20mM,pH7.5, NasVO4 0.03mM , NaF 5mM ,
EDTA 5mM ,Mg(CH3COO)2.4H20 20mM , Dithiothreitol 1mM, EGTA 2mM,
PMSF 2mM , Aprotinin 1.0mg/ml , leupeptin 10 ug/ml , 0.1% Tri-ton X-

100)REE R G » A4CTHF LU » BRAL F R & S (Hitachi

- 37 -



P56A 220,000X g, 4°C, 1hr) » # < PP 4# 2 L7 #& (superna-tant) £ &
WM AR RN AR ECHAITE - KATERGKR A

BB AL 70 °C e

&, & G 88 £ CZ &1t (partial purification of PKC)(60, 61)
LREBRGZHADES A ST X RE £ AL
WALETHENE AL EORBEECIHERZ » AAFHATL
#1113 Jl DEAE-Cellulose chromatography & &1t o &t #9 7 ik &
%, 8 # Cellulose column * ¥4 12 % X DEAE-cellulose #£4mi<Z 20m
M Tris-HC1 > pH 7.5 > %4 > A E A ER6X 100mm Z 33 F
E P 0 FHLA0.75ml AE & & (tissue buffer) W =K o AK A A
£ & > V4075 ml 48 % 15 % A K 5 K 20.5ml4 120 mM KCl
ZmukgERitk—k » REA— KB XN1mlE A 120mM KCIZ 4
BEHEREREX > LB SARFLEITEHRB EC

N, RAOBRERECIEMRR K
EORBEECI TR GHRMAMNBRIIIRGE 48[
S2p]ATPO)E B S BRAR L4 » f vl 4 8 & & ( histone typell -S )
EBBERIBETE  BRAZTEORBEEICKANERBEZ LG ED
ZE53E AT EREOHRBECTIFR  c HARERBER L P4 H
5 ¢ mol Tris-HCl(pH 7.4) » 2 £ mol MgCl, > 40 1 g Lysine-rich his-
tone ’ 10 1 g Phosphatidylserine * 0.75 4 g 1,2-Diolein’ 103 ¢ g
Leupeptine * 0.35 # mol CaClz » 0.12 # mol EGTA®5 i M [ 7 -32p}
ATP(5000 cpm/pmol) © ¥ B R B EH =T + £4°CTH100 1 15 &
RS0 1 I B AASKO0mMmAE RS > REWASOul L7
SB2p]ATP Bk MMHEM X EA30°CIAKRET » RE3TEE » &
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Aaxlpg/l 1 BSAS50 11 KA A0.5ml 7k % §740% Trichloroacetic

acid (TCA) B R AFIL R JE » A 2 mlkAZ 1% TCAL &

1% phosphorylated histone#7 i » & & #| A & & 7 X (Beckman GS-6R
» 3000 rpm, 4 °C, 30min) H# HZ EGRBTA » MoB B EER
B8 R AT B e A2ml KA X 1% TCA # » 48 #ws BL R L3645
e X PR 0 B AR E A A B 0 A B -Counter Bl 24t £ o A
J& % R 4= & 7 fmPhosphatidylserine#* 1,2-Diolein % % & # A& (blank
sample) * BP EPKCE E %% » ¥YApmol /min /mg protein & & °

Y. &Gk E B

& @ H 49 & £ % Al "Bradford Protein Assay"7 % » /R A &
& % 7T Coomassie billiant blue G-250% K &8 &4 > § &
ERARETEGLEEARG . MAN T ET A —F47 TR
FEBSA » 7w B %X — R 8 Bradford protein dye'A & &595nm ¥ A,
RZBRIEF—RERBARR > RARKHF R R FZOD B
TREZBHARRFREEGIRE °

N, B F E 5 I ik (Western blot)(6,7)
1. AR AZ R

Bl F Z PKCHE B » Ao A 414K % 17 7% (tissue buffer)f® &
AW EN— K F R E LB R (treatment buffer) [ 0.062
5 M Tris-Cl (pH 6.8) * 2% (w/v) SDS * 10% sucrose * 0.002%
bromophenol blue } » & g A #1040 8K » RBIFEAKKE T >
YA Microcentrifuge spin-down » # T 2K B ¥ i 4T SDS-polyacr- ‘
ylamide gel electrophoresis(SDS-PAGE) °
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2. SDS-JR & Ho B e AW Z %t

1) LEB-8 : B4% Stacking gel > A 54.5% Acrylamide °
0.12% N,N-Bis-methylene acrylamide °> 0.125M Tris-HC1 |
(pH 6.8) * 1% Sodium dodecyl sulfate (SDS) * 0.025%
Tétramethyl ethylenediamine(TEMED) * 0.05% ammonium
persulfate (AP) °

2) TR : 510% Separating gel * 4R & 10% Acrylamide
» 0.268% N,N'-Bis-methylene acrylamide * 0.375M Tris-
HC1 (pH 8.8) » 0.1% Sodium dodecyl sulfate (SDS) ° 0.025
% Tetramethyl ethylenediamine (TEMED) ##0.05% ammo-

nium persulfate (AP) °

3. R IRAE
HHF KRB E 22 ExEE L A1XTank buffer(25mM
Tris-HC1 ,pHS8.3 * 0.192M Glycine * 0.1% SDS £ & ik % 18 iz i
W ETE kAR BRI IB M F G S R e A LT R Y
U F > 1140 Voltage * 35mAE T &k o

4. FRZEFK > MG RZAKALE  Electrotransfer buffer ( 25 mM
Tris-HCI (pHS8.3) » 0.192M glycine * 20% (v/v) methanol ] #5-
10948 » LBMKBH FHARKZEYN Whatman SME 4 L » &
B B TR R R 69 R L B 4 8 (nitrocellulose paper) & £ 78 L
@ RRFBERKZAEGIME S BB oA L
F8 > A% % A\ Transfer holder” * # &7 Electrotransfer tank

(Hoefer) ¥24°C » 100mA #Bi7EEFH o TR BRE » KL 8
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% K 2 A1 ml/cm 8 4 3% (w/v) FBSZ TBST# # i& ([ 10mM
Tris-HC1 ( pHS8.0) > 150 mM NaCl * 0.05%Tween-20) ° & % &
¥ RE L TBSTE B R F MK » K105 48 © w50 v
g WPKCH.# (Anti-PKC IgG * # 8 GIBCO BRL) #+20ml2 1% (
w/v) FBS #1TBST » A& ML BB M A B TIERA4 I 2K
VATBST# & i & st K » K104 4% ° $LPrimary antibodyfE
%L K B —F oA 20 1 g Secondary antibody (al-
kaline phosphatase-conjugated anti-rabbit IgG * ¥ B Promega )
41% (w/v) FBS # TBST buffer 20ml > #AZ & FEMA1IHZ -
TBST & i & vk =K » HK105 4% » B LKL K2 A 20
ml# % H & & (substrate buffer) [FF20ml% ® & & #% (100mM Tris
-HCI, pH9.5, 100mM NaCl, 5mM MgCl2) 4 £ 7mg#) Nitroblue-
tetrazolium (NBT)A 5 mg#J 5-Bromo-4-chloro-3-indolylphosph-
ate (BCIP) |47 £ & R J& » #5~107 8 B TH L #TK#EEZ &,
RJE 3 % o |
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1~ 8 2

ZPKC # &R F(£2,3) » BAEIL 40uM A4 B 452205/
B4 69 BT m g, o BT MIPKC 9 7 b B8 38 Ao » J2 7 B 4R 283 1
#% Lt MPKC 89 E M3 R & > ML A B A5 14/ BF R 6 a8 >
L H APKC MERERMARERTH RRARR » —kZRMTH
B—RPBE T o ffeid &m0 da BORE 3040 69PKC & MR 4 7 8]
3| o BIMRMER L IO E S HIPKC MR A R 45 R 3T 144
MR 6t B AR RS o I BPVARNERR R MR R BT LA T
By o 8RR 13 et g i fm B ] VA SRS (Particulate) #9PKC &AL 2 7Y
FE| o do i T 10uM A5 845 64 fm 3L 4m K I PKC 89 75 b B 8646
Ko £ R E 40uM AHER 45 H fm e - fa R MPKC 89 MRS &0 B 5
RAARL o '

FIRMAB T 2B ERBEELPKC 9% 8 (8 22,23) &
R RAMVE LA Particulate SRHBLE TR E] PKC 89 3 » Mt fE A PKC
B R G R VA BT R IEI4 DR G T ARG o sLIPRMA Parti-
culate #F5 BB — 1B & 53 kDa 89& & H 3 » LA VAR 4L R 2 14/ B

#BET e b R KA o
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F%‘a'}

ATRETATNAMBATRDMDESN REALH TR L @R
PKC &P gL eg M i@ AR > B3 E Particulate & & B CHY /& T3¢
ERZ o2 RKH Lt X RAR T E R S (in vitro) 85 K 8 A,
ALmpp ) PKCEM S MR B2 > 53R E Particulate 3
W EPKC FH AT R E] o Ml H PKCHE M G 16 B 2 L Ae K 69 &
BEMFREHBANGTRA SR KMERNTREBEZHEANAEA

SH bW m TN KRMYGTRER o

.LM%ﬁmwiémﬂ@fa?é@PKC*,%'riiwﬁa% ?RMIER T REAL G
FHE B APKCH S E3 e o REL IR EMBAPKCH 0 X338
Ha o

B RV AT T BB A M A RRIIAPKC 89 %8 B > BILLE e
HVASh (Particulate) SRR 2] PKC 9 B8 > 12 5 F 2 ¥ 53 kDa &9
BN A—RBHER BRTRE RN S AW GPKC FHA 31
BB & 3R 0] — R B R & T REAPKC E LK 4 A 6930 o AR
BAFFABEREE—BHBLEIAPKCHENERL S By o
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i

R4 B IPs Rl KGR T [P BT BEMHEZ
bl L, N 45 B T Z A R
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7~ P UHE

BAERE I ETENERZIRS  c mATHRA—FHOETREX > A
% b2 de 2 BAMAREITF @A aTREZE o 8 Saponin # &
B F R REJEE Calcium Green-1 dextran * 1P P TR X e
MEGRE-TREEGEN o TRERBEAAMBLHET LA H 1P 25t fe
P45 BT R AR R o AV RISEA0 H] IPs 1 BT W 4m B 1 45 B T
FEARZ S » THRASHE RGBT OBE(AREMEGET ) Ui H
IP: RAE b iR AR 35 P 6985 B T M E i, H 09 BUJE o

45



Recent reports have shown that lead alter the activity of IP3 receptor . In
this study , we used a new model to detect the release of intracellular calcium in
liver cell .The cells were permeabilized by saponin , and then loaded with
Calcium Green-1 dextran . Changes in the intracellular calcium were screened by
confocus microscope . The result showed that the IP3 stimulated the release of
calcium from intracellular calcium pools stimulated by IP3 was decreased after
treatment with lead nitrate . Thus , we suggested that lead may mimic calcium in

altering the response of IP3 receptor .
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~ B =
w ©

AT R R > B A A A K R R AR AT
M AE G SEBECH ERR S mA GG ATPAT 3 &6 I e A
EET G o MABRA G E ATPATSI B G m e N 45 T8 3 7T 4
& o 4 H) AL % S fa e b Pa-purinergic receptor 93 &% AE F X — 1%
HFpin > BAMBGE BB TRET TR0 A EaHE
FCHEMRR G > Bk KM KM & F £ Prpurinergic receptor #7318
AT o -

A RKZETRGBGERAZERNTHEETGIHIPAT 5] K 09I fo
NS EETREE Pl EELIPE X E > BIP:E TR F 8
MO PEE XN fe A 0 BTVAKRE B & £ M Saponin # & Je JE F R & 0 AR
4% 7k 6945 8 F A= AR 4 Calcium Green' -1 dextran & #] £ IPsFT 3]
B ASETRESVASEZCEW AP EHRE - B
BRBEALAET W H TP A S L b AT A E P A E
TR o
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— ~ T MR
Male Wistarrat 3 8 6 KEZRHH F v o
Glycerol, DEAE, SDS, Acrylamide, Glycine, Tween-20 ¥ £
& Bl Merck/™ 4] °
Lead nitrate , Calcium chloride, Maginsium chloride, Potassium
chloride At sh B T EHR XG4k o
Phenylmethylsulfonyl fluroride (PMSF), Leupeptine, Histone
H1(type III-S) , Phosphatidylserine, 1,2-Diolein(1,2-diolroyl-
rac-glycerol), Glucose, Ethylene diaminete traacetic acid (E
DTA), 2-Mercaptoethanol, Tris(hydroxymethyl)-amino me-
thane hydrochloride (Tris-HC1), Ethylene glycolbis (5 -ami-
noethylether)-N,N,N',N'-tetraacetic acid(EGTA), Dithiothretiol,
Inositol 1,4,5 triphosphate 35 #% 8 £ B Sigma/’ 3] o
DMSO,Sodium chloride % 8 Bt T4t 2 Rl fr & IR 2 4] -
PSN antibiotic mixture, DMEM, FBS # A £ B Gibco BRL 2
3] o
Calcium Green™-1 dextran % & % BE Molecular Probes 2 ¢
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. B oA Rt
Nﬁ;’a&fﬂ BASGKEBEZ2RIY P OZ Wistarse 2 KGR > ERE
#220-280g M Wistar K& R AT HE I o

Z. HapZziRKE s
MR EAERG —FH YT MR -

W, R EIP: M e A& THEAIRE
35 mmB AR T BEZABELESX10EEME - RS0}

FBS DMEM #4734 12/1\8 » Ae A 80ug/ml Saponin & #& (NaCl 20mM ,
KCl1 110mM , MgCl2 1.5mM , NaH2PO4 1mM ,HEPES 25mM , albumin Img/ml

CaClz 0.55mM , EGTA 1mM , PMSF 0.2mM , leupeptin 10 ug/ml , sanponin
80ug/ml pH 7.4) £ 4°CRJIE 20 #9748 » A IERE A AR B A AN FIRE
#&(NaCl 20mM , KC1 110mM , MgCl 1.5mM , NaH2PO4 1mM ,HEPES 25mM ,
albumin 1mg/ml , EDTA 1mM , EGTA 0.5mM pH 7.4) » & #% =K, #hw 1ml
1.4uM Ca”* Green-detran & & C (NaCl 20mM , KC1 110mM , MgCl 1.5mM ,
NaH2PO4 1mM ,HEPES 25mM , albumin Img/ml , EDTA 1mM , EGTA 0.5mM
, PMSF 0.2mM , leupeptin 10 ug/ml pH 7.4)4& 4°C incubation 20 min * % &%
BB BN Ilml & 1mM ATP 4975 %& D(NaCl 20mM , KC1 110mM , MgCl
1.5mM , NaH2POs 1mM ,HEPES 25mM , EGTA 1mM , ATP 1mM pH 7.4) /&
R 2 min BALEB AR FIREBRFRIR, REAImlZFRE
RBEER KEABACALAREETEAMEREE  £ATRALTHE
BRIEE O > REMERE T BT AGBHREFTH LK K488k
o BREARETHFE —RALEERASY » LEEFRBRATAR
B ERAEHRE R LS ImmB RS A ST RS > A lmA 4
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WAL FREFZIO0 AP BEET @A > HEEBRA 0.1 L METIP3 » #§
BRERFELFARTARAE B TEAN mp k@ oy D RBE L - %
B Se AT S AR 6 B B VAT B I 8 TE P 0 3 VAT R RO R 494
5K BT AR Y EGAE L AT EE R o B35 AR 8453 ]
TIP3 3% 1£ 89 B B B AR B R Y BR AL S dm B, o LS AH BRAL ST TIP3 ~ 45 8k T 89 B
(I
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16~ 8 R

KAAEF24 AT 0 A Saponin Buffer #F 49 i it 47 i
% o VA4 6945 3 T 340 M 4R #F Calcium Green' -1 dextran & 8| & 4m
BEASEETIREGEIL s BREMTABEKI AL SUMIP:H T > A
RASHETAAN@BENRE  KEZTUREETREGELLE2A
o BN AT REM B L C B IGaETREZ G @i » Blm A
IP3 3¢ 3 KIP3 AT 51 X6 tm B, M 45 Bk T 1L (B 25) » AF tm e W45 8 T & 1L
BERBHETRENGIL ) ERERBTLETTIHBIPMFEZ
M AGRETHRETAZ@RREGRE - |
B EMLR R — X BB ETF (Ca°, cd”’, zn™, cut, HSH#
Freaftd % E(B25) 7 BARESNRE T AR - %%ﬁ—.a&m ey
B RGHETT  RESHPRETEHANEADHIPA AL @BR
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o\,
=

=~ 5t

£ 1990 F Pietri FAR BB IP: AT A58 TR » 88Tk
BARABEH R4 > 12 TIP3 Receptor B Ik A L6 X > B2 RS H
Fol 2 BB X Sl e APAAO AR EBTE LKL 0B
(Astrocyte) A IPs 89k E (82) * & Vig FALR B45€ K ¥ Inositol
Polyphosphate Receptor #97& M (83) » MAKIP3 A= 8965 8 TR » 38 hnIP3
BB RMERTT  ARFAEMNETRERE T SHETFTHAT TG
P AL R ASERETHREFTAZ@BE ORI 745 T 4 &4 w52
EH R TAA R M)A (AR R G RET ) 0 3 & TIP3 Receptor L 338 helP3
MEZRGERT > RRET B NIRRT X > 3R FHH o2 5588
BT X IR B R e N8 TP AR BN E R P S TEREZ WY 4
B & o |

~ %

2
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SRR kN E AR EE R C EERA

A
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T~ T LEE

KRB AR R AR RHGEFTHFABATORBEEZ CHENL &
PO A 8 IR Lk Am iR 60 E AT sk AR L PKC #9751 > BRBAA
| HBR A BRI B PKC 81 & @ i RV B A K (245.3 & 49.3 versus
396.9 =+ 82.4 pmol *’P/ min /mg protein ,P <0.05) * Akt K R &G
MEEE C EHE RPE TR (50.6 & 11.3 versus 40.0 % 6.6 pmol P/ min
/mg protein) ° M 9 B ER T H 8B EL LITE LB miE L PKC 9%8
EN A EGEL MR E AR T el LA E G E CHE
M AL B8 TR AR R R G B C 69 R B A A9 TR 1R(163.1
+ 38.8 versus 433.8 £ 92.4 pmol P/ min /g tissue, P <0.005)’ > i f A d
FOR MR G EEE C HHP 3E &8 L F (2859 + 58.8 versus 311.6 +
44.0 pmol **P/ min /g tissue) © F LRI BB LB OB E C AR

TR T B AFAIF IR G842 o
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The activity of protein kinase C (PKC) in human liver cancer and adjacent
normal liver tissue was determined. It was found that the activity of the
membrane-bound PKC was significantly decreased in cancer tissue as compared

with that of the adjacent normal tissues (245.3 £ 49.3 versus 396.9 £ 82.4

pmbl P/ min /mg protein P <0.05); while the PKC activity in cytosolic fraction
was not significantly different (50.6 % 11.3 versus 40.0 + 6.6 pmol P/ min

/mg protein) concerning protein concentration.The reduced expression of
membrane-bound PKC activity was observed at least on 8 of 9 patients .
Moreover, the cancer tissue showed a significant decrease in total membranous
PKC activity as compared with the adjacent normal tissue of each patient (163.1 | I
=+ 38.8 versus 433.8 £ 92.4 pmol **P/ min /g tissue, P <0.005) and no |
difference in total cytosolic PKC activity(285.9 £ 58.8 versus 311.6 &£ 44.0
pmol P/ min / g tissue). These results indicate that the progression of the human
liver cancer might be associated with the decrease of membrane-bound PKC

activity.
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”ﬁ%%*%%ﬁ%%é&ﬁ?CG@@ﬂ&m%C’%ﬁﬂ@ﬁﬁ?
19774 & J# Nishizuka# 2 )R PP £ 2 R 2 69 ERAR R » PKC £ — 21K
BT HAE @A RGBT EHERFERAE 25 — A H L2
sh 1 B -F k| # i & 2 phosphatidylinositol 7K #F B J& 69 K& £ ¥ Diacylglycerol
(DAG)#e IZ 78 42 £ Al Phorbol esters £+ 74 n 7% 45 & T & L PKC 89 1E M (25,62,63)
° »é’: — 3k fm pfy 20 89 30 B de & & B F(Growth factors) » 47 # % (Hormones) * 2

P 424438 M F (neurotransmitters) #9128 F B K E T > PKC H i —
18] ﬁsﬁ-ﬁ ©.(64,65) ° 3£ L BEAPKC REFHRFZ Wm0 R » QA mfpt] A
(proliferation) » %= &, 89 4-1t(Differentiation) * 2 [ 89 & 3 4o JE )5 6912 i 5
(66) ©

FRARBETKEEEZMERNARTERLTHREZELT » MitE
MY RREESELABRRAE  ZHBHRFTAKRG U F M AL > &

RS e R BN T NEITER - BB RV BN LB R IRy
B A2 UE S KR H I@'Y;ELJ% 12 48 B AL -F K HAE o #4 Reifenberger 5%?/\ e
AFPKCH) R IE ) A I I8 5 F 6998 7R S LR - H(67) » Lam Bl
PKC #) & 3.4 7% 42 6918 "J At & — 1B IE 8 4% 7.(tumoral marker) ° rﬁfi
AFB3L9% (breast tumor) &6 T #584 }E & (pituitary tumor)F= B M a4 2 B e
(malignant gliomas) ¥ T & 3 PKCH# & PE4R = 89(68-70) © 12 & £ A8 K5I8 0%
(colonic carcinoma) ¥ EHIEE b9 K IPKCH EH 2 R R LR » B
PKCH) E MR AR EY(71,72) © AR Bl 85 » Fode #4069 % & o | Ok 88 k42 09
%0 (psoriasis) & H A K JF B F B I L PRKCH B ZEAKE73) ° BT
VAL IR NE TG fa B, F PRKCE M 69 840 EEF » T 888 B PKCE 3 K A 4k8)
HR o |
7 f2 VAR — B4R & 45 0 48 & 16 2 U Al (carcinogens) AT 35 5 69 AT ta e,
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¥ (hepatoma) ¥ » *T & 5. % & H % B 1t (phosphorylation)fe & & 8 % &M A
B #Aa4,75) 0 RREABRET PKC IR FENACELS T - EATR
P ARAT IR R R ALK R AR 6 OE T AL EROR R T €189 PKC
P BATIEY R G B AT R 69 b PRS0 L PKCAY B M TR R G > AL 3%
B3 40809 B K m o B3R 102X PKC F MG T o
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— ~ BB #
Human liver cancer and adjacent normal human liver tissue
KOG RERIFMS
Bovine serum albumin (BSA), Adenosine triphosphate (ATP) Phenylmethyl-
sulfonyl fluroride (PMSF), Leupeptine, Histone Hl(type I1I-S) ,Phosphatidyl-
serine, 1,2-Diolein(1,2-diolroyl-rac-glycerol), Sucrose, Ethylene diaminete
tetraacetic acid (EDTA), 2-Mercaptoethanol, Tris(hydroxymethyl)-amino
methane hydrochloride (Tris-HCI), Ethylene glycolbis ( /3 -aminoethylether)
N,N,N',N'-tetraaceticacid (EGTA), Dithiothretiol, Triton X-100 398 & £ i
Sigma/2 4] ‘
[ 7 -32p]ATP (5000 Ci/mmol) # B 3= Bl Amersham/ 8] °
TCA % & % T4 2wty A 1R 9] -
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=. & 9 BB 5 CZ B (extraction of PKC) |

WS F M EFORABRHLEANGRERATHA  FEERRIR A
WRERMMTH E-70°CRABREH » FFI0.1gZ T AER > Ao A3ml4 A 20mM
Tris-HCI pH7.5 » SmMEDTA » 0.5mM EGTA ° 0.3M sucrose * 2mM phenyl-
methylsulfonylfluoride * 5mM ethyleneglycol bis( /5 -amino-ethyl ether)-N,N,
N',N'-tetraacetic acid * 50mM 2-mercaptoethanol &10 u g/ml leupeptin #9 204k 5}
JE & A (homo-genization buffer A) * ¥ABFJE & (Wheaton, homogenizer kontes
tissue grind pestle 10ml)#t 30K A% 4o PLB A o 5 BT A3 2 B 48 3k 100g
(Beckman GS-6R * 1000 rpm, 4 °C,10min) #% & foiz {5 » M LiF R e 5k
B/ (Hitachi P56A 100,000 X g , 4°C, 1hr) » #9442 ik & (supernatant) 87 5
o & G BB RCHI A g M LR A (pellet) A ImIM /A 0.1% Triton X- |
100 #) BB B R IREERHE > AOCCTEFIIH ) BRAMZRHEC |
(Hitachi P56A100,000 X g, 4°C, 1hr) * & BT 43 L7 ik (supernatant) 1% & 4
PSR 0 O BB ECHPTE - MATERB BB AR BE-T0CT » BERiEH
E—10 A AR - |

=. &8 ¥ £ CX #it(partial purification of PKC)

LR EBBIFIARAR S SR R B £ > R A
WA ETHRDE » BREGHBFCIHERZ » A ERAT -
# M # FIDEAE-Cellulose chromatography AR &4t o &4t 69 77 % 2%
% B Hi Cellulose column * ¥A1 .2 DEAE-cellulose $214m1Z.20m
M Tris-HCI > pH 7.5 7 %4 » A B A 486X 50mm X H B S
EF s B1L0.75ml 2K 20mM Tris-HCl pH7.5 » 2mMEDTA ° 0.5mM

- 59 -



EGTA » 2mM phenylmethylsulfonylfluoride (PMSF)&50mM 2-mercapto-
ethanol 4145 4% 17 & (tissue buffer) b=k o REBAA » ¥40.75 ml 44
4 7R B R B K A90.25m18 120 mM KCIZ LB BT i b s — K > iR A
—RIBA0.5mIE A 120mM KCIZ A& R B EZ > bR A K 54
BZEAHBEEC.

W, EOREECIERRAL

&G S FCF R Z AR A A BAR IR Z BB ( [ 1 -7P]
ATP E & BB AR Z BE &4 » XA 48 & (histone typell-S )T A A B X
Bk BB EOUSECHAMBBEEAREALS R ALEEG
MEEECEM - AABRERERE » £ ¥ 2HFS5 1mol Tris-HCI(pH 7.4) °
2 #mol MgCl2 » 40 ¢ g Lysine-rich histone * 10 ¢ g Phosphatidylserine *
0.75 # g 1,2-Diolein » 10 x g Leupeptine * 0.35 zmol CaCl2 * 0.12 ¢ mol
EGTA#5 £ M[ 7 - "PIATP(5000 cpm/pmol) ° ¥ 1B R BEZ =44 F : £4°CT
100 1 LRJE 3% 5250 1 12 AF BIAR A5 X60mmak B 4 » R A AS0 ¢
Z 7 -PIATP Bk » AL EA0CIAET » RE105EZHE 0 kv
Al ug/l L1 BSA S50 11 RAeA0.5ml 7K% 8940% Trichloroace-tic acid (TCA)
ERVAF AL BE 0 Fm A 2 mlkAE 1% TCABE#& » 4% phosphorylated
histone#T i » F & A| A &5 % X (Beckman GS-6R * 3000 rpm, 4 °C, 30min)
HA B EGWBR TR DBk EFR  RYE BRI G Al A2ml 77}4/‘%‘2
1% TCAB R » BT BAM m AP R » BAG BEAE X E 2R BUR »
VA 3-Counter | 3 8t & o BI& 4 3 3o 2 T /v Phosphatidylserine 7= 1,2-Diolein
&7 72 & #% A (blank sample) * B7 &PKCE E &1 » ¥Apmol /min /mg protein &

R o
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A, BREARERE

% & '’ 89 % € # A "Bradford Protein Assay"7# i » HREE &
& % T $Z Coomassie billiant blue G-2507 RE &8 &4 » $EHEEMEERT
FOSEMRG o AN T HLT  ah—4 5] CHREBSA Ay —
% 4% 69 Bradford protein dye A& &595nm ™ LA B EAE — R EWM A4 »
RVAR KOG 7 xRS ODAL » P TRFAZEHARRTRSEEIR
B oo
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16~ 4& R

A0 2 9 R A A FATAR A8 B A AFARTIR (hepatocellular
carcinoma ) 4L &40 B 7 09 T 408K » 47 ZE B de i H A Ao e O R B B B e i
BEECEMGEAR - HREZWERFAEZEARKAEELR 4 > AEEGK
B % C (PKC) &M &R L &ME L EF a8 F ooy > PKC
85 (R 5) LB & (396.9 + 82.4 pmol P/ min /mg protein) > /£ AT
B LR B TR 69 3045 0 PKC 84 b % 9 B 89 144K (245.3 & 49.3 pmol ’P/
min /mg protein) * ELj& A&k B F AT R L m IR 69 PKC B HX 2 AR A
HHE L ER (p<0.05) c MAM B ZE 9 18 &4 L5 BB MR 6 PKC
EE o BERE S BMES LR AR PKC FHAKIKE o F5bERM
PR AR L F T L i H A8 PKC EHE o EATRE A& E
PKC # 7 1 % (50.6 = 11.3 pmol *’P/ min /mg protein) » & E %A 4kdm
R 404 PKC 8976 H 5% (40.0 £ 6.6 pmol “°P/ min /mg protein) ° ¥ PKC
EHZ EREEGHLLEYELR o

% ISP HATHE B PKC 4975 @ 5 M40 B A L85 PKC (R 6) » FTE 4
B 4o B T34 A3 89 PKC #5152 163.1 =+ 38.8 pmol “’P/ min /g tissue » @ .E
B 64 404K e AR 045 A6 89 PKC 75 M 5% 433.8 92 4pmol *°P/ min /g
tissue * AILATR A E A R BI04 A 3R 69 PKC F M A 9 88 69 1K (p <
0.005) ° 4% 4o B0 H 23R40 A30 89 PKC FH e £ F Ao A 8o 7 2
311.6% 44.0 pmol *’P/ min /g tissue # 285.9 £58.8 pmol *°P/ min /g tissue ©
BERE LA BIFGPKC Z A EM T —5G > SR 2 48 Bk 547 &A1
RATE R BRI EE M A AR B8 PKC S 4338 +
92.4pmol **P/ min /g tissue * 7 AT f L% 9 TE 45 B0 11 69 5% 404K 2L dm P B 30
i #18 PKC # % 273.9 +61.2pmol P/ min /g tissue * A4 R 7 2 4 ¥
B 111 84 9 40 4 3t 4w Al BE S04 %18 PKC 76 & 100.3 138.0pmol *°P/ min /g
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tissue * MEIEEE LR AT @G Wm0 IR IR Z PKC B A EFAKRT
AEZG > MEETRASY BCL @B Z PKC EHEHEITHF o
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THRERF KRBT HAERBASEN G QEEE R IT ARG
PKC &AL » BRAEAFANE AR T L PKC EH T ZRERY > mizRhiE
ML B H A0 PKC A &% Z £ o AMBERANE AR T L
O BESR 4 69 A8 PKC W& 2.8 B %AK o B4 3,8 Kusunoki FAEA KX
R 9% o KRG AR J& 7 34 BB S (particulate) 89 PKC & H 2 3 5K & FA 069
(72) * T KRG RA KGR B TRARBE&A ras K E K EHER
(76,77) * FlEH Ogata FALBREAFT R EEA L ras AALEALRYE
(78) ° B LR AT B AFA TR A W Ro L3R 69 PKC R EKT AR 5
RE ) ras HAFEHEILPKC @ 389 PKC A #HEA (down-regulation)

B ig Mg & R o

R LTI — A AR I R BIT ta fo g EATPKC AT 28
2R AN £ & AT (hepatocyte growth factor) & b BE e o 84 e 2
- (79,80) * FlAR AR BRI AL ANEE F 12-O-tetradecanoyl phorbol-13-
acetate (TPA) X AT a0 fiL 75 &9 4a i, (79) > 7 TPA$2 Diacylglycerol(DAG)#)
B/ M RHBRARDAGHE 1 A A # 5ME L PKC » £ E F T 88
Rk o Wl Eig R KR T PKC 8 &1 & 49 %l B 4 e,
G P £ R 0 FIL AL A AABM R B8 E T B PKC M6 Ik m T
AR T I HRIAER o
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Table 1. The percentage of the distribution of PRL secretion from single lactotroph in the

response to TRH.

Density ( INT x mm 2)

Group calcium PRL Total Treated 0- 5 6-10 11-15 16-20
release secretion

1. 43 b 51c(183)d —TRHe 72f(131)e 28 (52) 0(0) 0 (0)
+TRH  0(0) 29 (51) 61 (112) 11 (20)

2.+ - 17(59) —TRH 37(22) 39(23) 24(14) 0(0)

+TRH  37(22) 39(23) 24(14) 0(0)

3. — + 22(78) —TRH 85(66) 15(12) 0(0) 0 (0)
+TRH 0 (0) 19(15) 29(23) 52 (40)

4.  — — 1037) —TRH 35(3) 65(24) 00 0 (0)

+TRH  35(13)  65(24) 0(0) 0 (0)

a ++/— : The release of intracellular calcium in the positive / negative response to TRH in

lactrophs.

b +/— : The PRL secretion in the positive / negative response to TRH in lactrophs.
¢ Percent of the total cells which included group 1, 2, 3 and 4.

d Number of the total cells in the indicated group.
e —TRH/ -+TRH : PRL secretion from single lactroph treated without / with TRH.

f Percent of the total cells in the indicated group.

g Number of lactrophs in the incicated range of PRL scretion.



Table 2. The activity of PKC (pmol/mg/min) in lead nitrate-treated
rat liver cells

hours 0 0.5 3 14 18
Experiment #1
Cytosolic 139 148 187 117 135
Membranous 57 - - - -
nuclear-rich 84 66 47 112 58
Experiment#2
Cytosolic 148 158 187 180 165
Membranous 23 22 - 38 %
nuclear-rich 93 68 71 106 156
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Table 3. The activity of PKC (pmol/mg/min) in lead nitrate-treated
rat liver cells

hours 0 0.5 14 18
lead nitrate (10 ¢ M)
Cytosolic 106.0 116.0 106.0 121.0
Particulate - - - 95
lead nitrate (40 1 M)
Cytosolic : 140.0 123.0 136.0
Particulate 15.5 6.0 1.8
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Table 4.

Clinical characteristics of nine patients with liver cancer

Patient AGE(yr)/

Histology

Cancer
gradeb

Follow-up

No  sex?
1 31/M
2 75/F
3 44/M
4 65/M
5 73/M
6 59/M
7 53/ M
8 71/F
9 66/M

Hepatocellular Carcinoma
Hepatocellular Carcinoma
Hepatocellular Carcinoma
Hepatocellular Carcinoma
Hepatocellular Carcinoma
Hepatocellular Carcinoma
Hepatocellular Carcinoma
Hepatocellular Carcinoma

Hepatocellular Carcinoma

I
I
II
I
111
I
I
111
IV

Disease free at 16 mos
Disease free at 14 mos
Disease free at 13 mos
Disease free at 13 mos
Disease free at 17 mos
Disease free at 13 mos
Died at 4 mos

Disease free at 14 mos

Disease free at 14 mos

aM: male; F: female.

bGrade classified by Edmondson and Steiner.
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Table 5.

Protein kinase C activity in the cytosolic and membraneous fractions of human
normal and cancer liver tissues

Ptoetin Kinase C Activity (p mol **P/min/mg protein)?

Cytosol Membrane
Patient

No. Normal Cancer Normal Cancer
1 38.4 102.8 982.3 502.5
2 69.8 46.0 437.6 2455
3 33.1 75.0 130.2 353.8
4 9.7 21.7 3207 195.7
5 459 88.4 482.0 372.5
6 59.5 335 2794 218.1
7 15.5 16.1 258.1 120.4
8 334 6.7 438.9 0.0

9 54.5 65.0 234.0 199.2

Mean+SEM 40.0t 6.6  50.6+11.3 396.9+ 82.4 245349 3*

SEM: standard error of the mean.

a Protein kinase C activity was assayed using either the cytosolic or
membraneous fractions of each sample with purification on a mini DEAE-
cellulose culumn. The values given in the Tables are averages obtained in

Materials and Methods.
* Significantly different from the normal membrane fraction (P < 0.05) by

paired ¢ test.
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Table 6.
Total of protein kinase C activity of human normal and cancer liver tissues

Ptoetin Kinase C Activity (p mol *2P/min/g tissue)?

Cytosol Membrane
Patient
No. Normal Cancer Normal Cancer
1 290.7 596.2 039.8 396.1
2 510.7 314.1 728.7 2193
3 300.4 402.7 126.7 206.4
4 112.9 143.9 4352 208 .4
5 317.6 396.2 632.6 162.0
6 463.1 168.6 173.7 86.5
7 161.0 155.4 277.9 44 4
8 241.8 25.0 354.8 - 00
9 406.4 371.1 234 .4 145.1

Mean+SEM 311.6+ 440 2859+58.8 4338+ 924 163.1L388**

SEM: standard error of the mean.

2 Total protein kinase C activity in each of the samples was calculated from
the respective cytosolic and membraneous activity per g tissue.

**Significantly different from the normal membrane fraction (P < 0.005) by

paired ¢ test.
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Purification of Pituitary Cells

Anterior Pituitary

l

mince

J
0.3% Trypsin (Type III ) For 15 min in Solution at 37 °C
l

0.004% Deoxyribonuclease For 1 min in Solution

0.1% Soybean trypsin inhibitor in DMEM with
20 mM HEPES anle.B% BSA For 10 min

Ca®* & Mg** free Hank's buffer with 20 mM HEPES
0.3% BSA and ZEnM EDTA For 5 min

Ca”* & Mg?* free Hank's buffer with 20 mM HEPES
0.3% BSA and IrinM EDTA for 15 min

Triturated

!
Centrifugatioril 2000 rpm 10 min

5%10° cells /ml in DMEM rfith 20 mM HEPES 0.3% BSA
Incubjltion 96 hr
Apply 2 ul Fluo-3 incubation 30 min

4 medium & Hank's buffer 77 262X, #42 1ml
Hank's buffer

!
2 S o5 # A4 T A 100nM TRH A 2 K
Ca’* release 157 o

Fig 1. Schematic overview of the experimental protocol
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R o mETRCHRAGTHEIN LR LERA G Ak ORI EH TR
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Fig 9. TRH Al # T & 42 71 Kt 22 71 ShALE S LR TRALAR
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Purification of Pituitary Cells

Anterior Pituitary

l

mince

l
0.3% Trypsin (Type [II ) For 15 min in Solution at 37 "C
J

0.004% Deoxyribonuclease For 1 min in Solution

!
0.1% Soybean trypsin inhibitor in DMEM with

20 mM HEPES anciO.B% BSA For 10 min

Ca®t & Mg?" free Hank's buffer with 20 mM HEPES
0.3% BSA and 2?1M EDTA For 5 min

Ca’*t & Mg?" free Hank's buffer with 20 mM HEPES
0.3% BSA and 11lnM EDTA for 15 min

Triturated

!
add to 0.3-2.4% BSA DMEM gradient solution # & 3.5hr

J
2~ R 3 (10 fraction) centrifuction 2000rpm 10 min

EF B > A A2ml 10% FBSlDMEM ER% » BEXdishTEh

Incubation 96 hr

d
Apply 2 ul Fluo-3 incubation 30 min

# & medium F A Hank's buffer 77 2628, #&/m 1ml
Hank's buffer

J
F ¥ 2 F 445 T A 100nM TRHA) 208 R
Ca?t release 15 o

Fig 13. Lactotrophs %~ & 3 5% 77 42
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Primary culture of hepatocyte

Wistars & 1 X § R (F £220-280g)
J

JE B 2 4t Pentobarbital # 8 (50mg/ml/500g)

1
TR ML 20G &% % F 0 F APk
4
T X4 EDTA @1 1445 - 4 8 F 4 Hanks'buffer
(Fl BF 3 BT T BE % Mk 3 fn)

l
FHBE oA ERE
1
A XA & A CollagenaseX Hanks'buffer # & 20 24
| 1
BT BT B 2B AT fa B0 4T B
J
add William E medium
1
add Percoll(William E: Percoll = 3:2 )
J. .
centrifugation 530 rpm 4°C 10 7 4
J
BRTREEMIEN ST
J

Bapizit4H 10% FBS -~ 1% PSN antibiotic mixture *
1% Glutamine Z Williams E 32 &2 X F »37C » 5% CO2E A& 4 | ¥

l
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Fig 17. FapwREAZ THRALE
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Fig 18. ATP /AT tm i A 30 45 8 7 2 £ RALL A - H b 1L ) A SR PR
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-99-



AR AE B 4 S G E B BLAE T k) A R4S A 7 & A
-100-




Fig 19. ATP 31 ¥l 4008 3218 2l BR 4L AT da B M 3045 8 T 2 £ LML IR >
UV,W ZEFFml 10uM ATP 2T » Mmpo AR5 8 T b 5
» BU R AR EA N @ ASRTSAEY > BV,W E ZTTRHA #1460 ,
15047 B 4a b, M 45 8k T 5 F 7 o M Bl X,Y,Z ZVA 50 uM HE4sE 4 12
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Fig 26. Fluo-3 $2 Fluo-3.AM &) 4 -F #4% B
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