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Purpose: Protein tyrosine kinase(PTK), protein kinase
C(PKC), oxidase, as a mediator, have been known to
take a role in signal transduction pathway of angio-
genesis. The authors confirmed that PKC is the most
noticeable mediator for abnormal proliferation of vas-
cular endothelial cells through in vitro study model using
the inhibitors, targeting the formation of three co-en-
zymes. In this study, we would investigate which isoform
of PKC play an important role in abnormal angiogenesis
of vascular endothelial cell.

Methods: In 96 well plates, 10* HUVECs(human
umbilical vein endothelial cells) were evenly distributed.
Two groups were established; the control group without
administration of DMH(1,2-dimethylhydrazine) and the
DMH group with administration of 7.5 X 10°M DMH.
RNA was extracted from vascular endothelial cell of
each group and expression of the PKC isoform was
analyzed by RT-PCR(reverse transcriptase-polymerase
chain reaction) method.

Results: RT-PCR analysis showed that PKCa, -fl, -B
I, -n, -u and -1 were expressed in vascular endothelial
cells of each group. DMH incresed the expression of
PKCa and PKCyp, and decreased PKCBI, PKCpBIl expres-
sion dominantly.
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Conclusion: Based on the result of this study, it
was suggested that PKCa and PKCp may have sig-
nificant role in abnormal proliferation of vascular
endothelial cell.

Key Words: Cell Proliferation, Protein Kinase C, Endothelial
cells

LM &

o] S glo] 8% 9A T stue
AAES} #HE wAAl, & ASERTG ALY A
sAgoF o]FAE ANEAL7
pathway)o|th. A ZAGAZ A F83 A4S FPsie
7] EAE2E DUEZAGAE A (protein  tyrosine
kinase), A F A4 A]o](protein kinase C) B Z+5 4t
& A(oxidase) To] Jom ol#F AAE Fgo] #
o3te AB AR R ool A7|H HIAZA] EHF
2lo] frd 4 ok ¢ A AT I AREL 1,2
grgs =g 12—d1methylhydrazine) 2o st H
AAAoz S AWIAMEE o2 3713 F2
AsAGEA H“Eli/\]%}/“ﬁ" g g s A
o], Asta Lol ASAE AFES A Ll(in vitro) AF 2
3, gAY Ea Aoje) Aol - HAAFE FUF
il ok’

o]g st N FTL AlojE 119 FF
£2 TAHAY T 48A YA o)E2 &7
& AL AT o AEY xHd
A BEsH 7] o2 A9 438+
A ok

oo Azte dulgd| =tz 3 fFrrsHe AlRHE
A ) 3] 4 L (human umbilical vein endothelial cells).,]
HEAu AEE A ) 9REHEL Ao FFELEY
Wy wsts Q@O]Ei-zﬁﬁi?iaﬂ\ﬂ}%(reverse tran-
wgo g

rr
=

(signal transduction

ﬁ\_(lsoform)
=
! wo}

7]
il
stin 8

scriptase-polymerase chain reaction)S %53 Hlil
A BRdHAEe) 247 Base] Y vMBgEs
Aol FFEAE Helstol W PH AEFHA ABY

AsAgHAe olslE FuAt s




Il =2 3 oy

AWM EY HEFE ‘Modern Tissue Technolo-
gies, Inc.'(Seoul, Korea)ZHE HoFaro letel Ay
HHEE o] &3ttt AFFREADUANEE Ahul
S 103) o] & A AEe Wyo] dojd F glom
2, & Hd¥dAE 838 dr|x ggon AXE 5%
CO, 37C 279 7k d Wi Y7Iol A wf Fat gt

96 well platedl] 2+ well B 10°7) 2 A}ZEA 24wy o) 4)
X & BFslx, Yol nlelul) x][Endothelial cell basal
medium, 0.1% Ab3E3]4d%<A 2 human epidermal growth
factor), 0.1% 3]==2 3 2 ¥]¢=(hydrocortisone), 0.1% &}
upo] Al FAb /G HE]4l  B]o](Gnetamicin - sulfate/
Amphotericin B-1000), 04% 22| 3% & (bovine brain
extract), 2% 49} Hjo}8 A (fetal bovine serum)] = Hj %3}
I, 294E FEA wAE wAse 193t uHook—s}giu}
EHX-TLOEh 3YARE o}F¥ M & F718lR| il w
Fd AZE, duEs =gzl MYFezE 3YA E]”ﬂ
g3l=g % At #F4¢ FE3 NEZE AHEE9
o} vk 3 Ao A2 FEH w2 wA 3] on 570
o] plate & 27)9] plated] tydgs|=ald L 7.5 x 10°M
FEE Ao

tugsi=gtdlS Mg AL E A2 AAsta A
2l 3 124, 244X FHolEA-FFALANS] o]
£ o] NEE iﬁﬂﬁ}%l‘:} 0117kt ol| A plate 17)
E AMESIAaL, AE & A9} 244 7o) Mtz
3 ge s =gt Aol g plate® 22 108 ALE-
stk 2 Alztlol A dlzgs gue s =gz g
MEE 025% EYA- l‘aﬂqowwowEA}(Trypsin-
EDTA)S A 2lato] 2& % RNeasy mini kit(Qiagen®)
o] &3t Ll ] ]:3: —%% stk 7 FolA dEAgE

Elssi]

T Blastnz Jdolask-

7t. 4™Al &4 (Reverse Transcriptase) gHS

Z FFEL U FARE SFA e FHELAH
HH-g-(Polymerase Chain Reaction)2 A o] T] <l o] o] (cDNA)
oA wkgo] AYPHr g 223 iy tdgs|=
2 A Tte] ddoolE Alejtidlefo]g AghATE o
A FHE o Zo] Ay

Z}zke] 100 ng &<llofo] e 100 pmole oligo dT A]EA)
(primer) & 410]A] 65T A 5EI HH--A17] &, A& 9o
A 23tk A& RT premix(Bioneer Corp., Seoul,
Korea)ol] ¥ = R3 20117} ¥ == RNase7} 35
A &S S AUVe 5 ugsle 427TdA 60&20] 4

#a g, thA] 9Tl A 58
S vz gbe 4T i&o}s‘at}-

WEAA G} v

L}, EHEME A A0] SESA AISHO 8t S8ta
204|ES(Polymerase Chain Reaction)

HA DB EL Ao E—;‘SE/\ wHe HuE 9
o] FFEA 1)) g E4 A%F A (specific primer)
A 2} 5} H chH(Table 1). House keeping gene$! HlE} o
(B~ actin)& ©]-§3te] Z A5 9] Alojt]deolel gt
FAFE GASYT W ARG g7 AEA sense
primer)= 5’ -gactatgacttagttgegtta, &7+72 A% ) (anti-
sense primer)< 5 -gecttcatacatctcaagttge]th, B9l oF
o Alojtjdliojo] 2 SHBEHEL Alo] FFEAL UF
Al A E AHE3H %@E’\&Uﬂ]‘ﬂg premix(Bioneer
Corp., Seoul, Korea)ol| ¥ 1 = B 207} ¥%

2748 Bt TPAAT AFAL 3R pe
UTAN 58 Fob HSAZ E), 94T (30%)-61T(60
2)72C(60%) FHLS 21M wEsi, 72Co) A 58z
W SE3t9

i ok

Table |. Specific Primer’s Sequences of PKC Isoform

Name Squence

PKCa sense

5 - cgg aag ccc cac ctt ctg ¢

antisense 5 -ctt tgt tgc cag cag ggc
PKCBI  sense 5 -cgt gat gaa tgt tcc cag c
antisense 5" -cgc agt tct tca ttg gc

PKCBIO  sense 5 -cgc tga caa ggg tcc agce

antisense ~ 5’-cca atc cca aat ctc tac
PKCy - sense - 5’-gca gec cea cct tct geg
antisense  5'-gcc cce atg aag teg ttg cg
PKCd sense 5"-gca gat gca ct gca ccg
antisense 5 -gcc cac gac tgt gaa cg
PKCe sense 5 -gac ag aac tat ctt gag
antisénse 5"-agt tgt cct gta gga aag
PKCt sense 5 -gcg ctt taa cag gag agc gt
antisense  5"-gct tct ctg tct gta ccc ag
PKCn sense 5 -get get geg cac gac cgg g
antisense 5’ -gcc acg ttc get tge cat cg
PKC8 sense 5 -gca ggc aaa ggt cca cca cg
antisense  5"-gcc acc tta atc atg gec ag
PKC1 sense 5" -cgg gtg aac gce tac tac ¢
antisense 5" -cgc ctg ttg aaa cge ttg gc
PKCn sense 5’ -gct gtg ggg get ggt acg
antisense  5"-gca tct cge cac tgt cg
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Fig. 1. mRNA expression of PKC isoforms in HUVECs.
HUVECs were treated with 7.5 X 10° M DMH and the cells were
collected at 24 hours later. (A) control group, (B) DMH treatment

group.
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Fig. 2. Measured optical density in mRNA expression of PKC
isoforms in HUVECs. Gray line is optical density of mRNA
expression in control group and dark line is optical density in
DMH group. The values show "mean values * standard devia-
tion(SD)".
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