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HIGH DOSE EXPOSURES OF VINYL ACETATE INDUCE NEOPLASTIC TRANSFORMATION
OF HUMAN EPITHELIAL CELLS IN CULTURE

Jun-Hyun Cho, Chin-Soo Kim
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Kyungpook National University

Vinyl acetate has been widely used for the manufacture of polyvinyl alcohol emulsion, which is primary ingredient of adhesive, paints, textile,
paperboard coatings, etc. Since these products are plentiful and frequently used around us, workers and consumers are at health risk. International
Agency for Research on Cancer (IARC) classified vinyl acetate as group 2B (possibly carcinogenic to humans). Among the organs targeted, the oral
cavity is the most vulnerable organ affected by the carcinogenic effects of vinyl acetate. Since the origin of most of oral cancer is derived from the
epithelial cells, it is important to understand the carcinogenic potential of vinyl acetate in human epithelial cells. Thus, the present study has attempted
to utilize the immortalized human epithelial cell model to assess the carcinogenic potency of this chemical and to understand the underlying mecha-

nisms.
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Vinyl acetate’= -7 AF3] M| Lol A thAFE o] acetaldehyde 2}
acetic acid 2 3] =] 27 acetic acid= A 3 W o] &2 5] o] A L )
o] pHE W51, oju) AAE Fao)2H)S X AMES &
AstaL, A5 Al Apdol W BA 710 R A S
o] HXH& ASE 4HA hrpn. o) g AT AL F2
2702 vinyl acetae®] Z 2 8 HHl 7|1 0 2 9@ A glom, o)
AMALE- 9] acetaldehydeol] €] 3H A A3 ¥ formic acid 5= 3F M| X EA]
P LA} EA o S n[x= A0 2 A A g,

o) e} Zo] vinyl acetate] 5 8. Wk 718 o] Al F4] Yol =
T3l QA AFE A R SA o do ek A B A X 7HY
2 A 7NHY A= A & dElA AUA ok kg
e e1°] 24g-3he 4 A E7F LS A E 719 dA
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Vinyl acetate= Aldrich Chemical A}, 12-O-tetradecanoylphorbol
13-acetate(TPA), agarose, 2 71} A| 2F52 Sigmar}l Al F-S AL
3}t DMEMZ A X8 #&H A} 22 Gibco BRLA}, western
blotel] A48} A] 22 Bio RadA}, PKC isozyme anitbody+=
Transduction LaboratoryA}ol) A1 91 3} o] A}-8-8} 9 o}

2. QIA| Abm| M|ZzHHf

Aol AHEH Al ZE 37°C &) 5% CO: incubator o) A] Hlj o5}
A2, ¥ %) & DMEM o EGF, FBS 10%, hydrocortisone
(Sug/ml), antibiotics 5-& 2 o] AH-23}%3 2™, A E 7} confluence
E o] F &= Al A 1:3 &2 subculturedt T £ Tl =
Ad12-SV409]| €18 QA& H 3} Ay A 3 (RHEK-1)2] passage-
658 A&t

3. Vinyl acetate XZ|

Vinyl acetate™= PBSol] 501 & vjj koo =1 ¥ E F o3l
t}. 50% confluenced H.©]+= QA AF3) A o] vinyl acetate (0,
0001,001,0.1, 10, 10mM)E --5h= v ool & 1447 A2l

3 100% confluenceS o] F+= Al A A 1:39] H]E-F subculture
AT

4. Cell density &M

A Z ¢] contact inhibition®] WS &4 7] 93 5%
10cells/en? S £-7]4l) @ 77 vl okal 3 o). ul) okl & 3 mlt} A &
Al ZdolFE T Al E7} confluenced Aol Tehsl1-S o) T

WA A S E AT
5. Soft agar colony formation

Noble agar 1.2g¢]] dH:0 35mlE @ 77 308 7F 7.9t H 73 of&
15ml 2] dH02} FBS 25ml, 2X EMEM 50mlE g ¢] 0.9% agar base
£ V=1 o} 5ml9) agar base S petri dishol] -2 th& W) 37C
incubatoro]] 1t} 0.9 Noble agarol] dHO 50ml-E- o] 3057+
2% B3 th2, dH:0 7.2ml, FBS 7.2ml 2X EMEM 144ml & 2
o] 0.36% top agars- THE 3, SH| H base agard]] 1 X 10cells/dish
& Z 835 top agar£ Y-S 2ml4) petri dishol] YA TH 1 $ 2
717} 03mmo] 341 colonyE SA 3t g ¥ A E o
e RS Z FAEA T
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6. Cell aggregation =M

Soft agar assay 2} 7+-2 1Y © 2 Base agars THE-©] Sml#) Petri
dishel 2o}, 2 37°C incubatord)] ¥ U, 10% FBSE £ &
& v kool [0cells/dish® Al L2 HE3 34U 0] At Al A
o) A] wl) okl AYe)) A Aat= ImmE th 2 colonyd] 7] & S22}

= =|‘7<6] 0} ME]’B)-
7. LDH assay

Vinylaceste) A 254 & 43171 314, e dhycoge
nase(LDH)7} W 1 © 2§25 F ATHH Y EAAE
0§ LDH assay A A 3H1 T Gwell Wl §7]0) 527
A5 THE vinyl acetate & 244 74 A2 3] ) )& A @ F, A
A g4 A E v ool o] 29 Promegarte Kitg: o 3]
=45tk §719] gobgls A9 F LDHESL 0.5%
Triton x-100& ©]- &34 4| £5 91 ¥ %4350k LDHGLS
A7 LDH 94 3 W opolo] £-2% LDH 24¢ 4 EZ 1}
ehh ot

8. RT-PCR

Total RNAZ 523} UFS-, 1pg9] total RNAS oligo d(T) primer
2 93 60CoA 527 Fof poly A+E AT} 304 RT
mix(0.1IM DTT, RNA guard, RT-buffer, dNTP, dH20, RT)E 7
sampledl] -2 Th, 37C ol A 607, 70C A 107 + b= &
299 =9tth cDNA»]—Xj o] Z1}71 254 of cDNAS) 4754 of
PCR mix[PCR-buffer, dH:0, Tag.pol, 5’ -primer, 3 -primer, dNTP-
mix(*P - labelled)] S ¥-2 T}-2- primere]] w2} annealing tempera-
ture 2 cycle #2 H A A £ 0 7 A3t 10% PAGE] 7]
QE 3} gel dryer® T &, Xeray cassetteo]] 2o 931 75C K.
&5 g

9. Western blot

PKC isoform®] P& 8 23 38}7] Al
membrane fraction} cytosolic fraction© 2 ¥ #] 3+ th-&, PKC iso-
form 7}+7}] A & ARG T

Cell lysate(20p2) S 4 7] %3 % 5+ t}-2- Nitrocellulose paperE Bio
RadA} 2] semi-dry cellol] ¥ 7 15VE 308 52} blottingd} $1 th.
Bloto] 2+ paperol] PKC isoform &3] & 2 A4 1] %E 3 Ae &
Aoz b2A 7], 23 FAE A g3 T PierceAl 9
Superfluoro system ©. & 27 &} 3 T}

10. MY HZS

$olA AZL Student s t-test® AA PO FIE

p<0052 33t
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1. Vinyl acetate 9| QIX| AT|A|Z ghots) af vl

A& T2 839 vinyl acetate Z Q1 F) AT N Lo 14 7H E
o] ¥+ - saturation density, soft agar colony formation, 2! cell aggrega-
tion assay & 4 4] 5} 3o}

Saturation density 2} 73-¢- o) 2 (2.1 £0.08)e]] ¥ &) 10MT-(2.5
+0.10), 100eMF(2.840.04), 200£M-(3.8+0.08)0)| A = &-2ko]|
uE S/ R Yo, 800MT - 1000aM ol A= 7Hzt 1.8
W% LORE et EASHCR o9 2712 ek
Atk

Soft agar colony formation ¢] 73-$- & 2o]Z£ 2 9] vt
WA e 3tom, 1000mMtoll A L6u 9] 718 B
Aoz ol g L oY °iE}

Cell aggregation ©] 73, A & H9) VoA f2) 2 et
colony H4 ®l3E A& 4§13 E‘r. st ks 93| A
T EF2 MEFAAN mMPER) v ¢ 22 e

T O -
contact inhibition®] #] % 91 saturation densityo]) 4 5F 372 2E(800

Ve

A

o ol
e

o
j‘l
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IS TMEE OS2t Vinyl acetate?] LY U AEIH

AM 2 10006M)Z0] 4] §-2] 3 W52 1 T} (Table 1).

1497k QIA AFo A 2o A E ohE -§-2F9] vinyl acetate S ]
2] 8k 5, Al ] passageel] mhah UERUE focio] SEATZE S
A8 o). Focie 48 Al -0} 5F A £ 3-%H(Clonal expan-
Slon) 5-5}] q-@ ] /\-]] IFoF u)—o}—/ﬂ o] lr_%_/r:% 17/<L
& passageol| A LFEFGC). Saturation density 24 A] E A 8H3 ©
Z 3 vhe-S el 800ME 2 1000eMT-o A foci 28
o] #z5) Q) t}. 53] 800uMr- 2] 73 $- passage-79 A fociz} VFE}
L}7] A &Fshed passage-89ll A & foci7F B S S7Fat ol o, H 3
S50 1000eM- 2ot 9 focio] W¥ o] #2x o] saturation
densityol] A Wb 293t o) ©l 2 A 2] 8} T (Table 2).

2. Vinyl acetate?} TPAS| AlSXt2

Vinyl acetate©] #eHAd ol ¥HFE 2 A (promoten) Z 2 & A
TPA7} )X+ 9 8-S #2391t} Saturation densityS 27 &}
A TPAE @502 Fodg uf B} vinyl acetate S FA| Fo
g 79 3tol tE st on oy g Frhe §3-9E A
6] 91 CH(Table 2, 3). TPA 100ng/ml$} vinyl acetate 4004M, 8004M

—

Table 1. Carcinogenic potentials of human epithelial cells after 14 day-treatment of vinyl acetate

Dose (uM) Saturation density( X 10°/cm?) Soft agar colony formation(%) Cell gggregéﬁon( >1 mm)*
Control 2.1 +0.08 0.08 + 0.02 -
10 25+0.10 0.11 £ 0.04 -
100 28 £004 0.08 £ 0.08 -
200 3.8 £ 0.08 0.17 £ 0.04 -
00 34+011 0.11 £ 0.05 -
800 3.8 £ 0.09* 0.14 £+ 0.09

*; P <0.05 as compared to control cells
#F ;+:> 5 colony, ++ : > 10 colony
The data are mean + SD with 3 different counts.

Table 2. Morphological alteration of human epithelial cells treated with vinyl acetate by passage levels*

Pa Cumulative no. of days in culture
assage

- Dose(uM)

after transfection

Control 10 100 200 400 800 1060

14
39
46
53
59
65

o0~ N W kA~

++ +

=+ ; + : moderate, ++ : severe
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2 1000iME T FoA Aol o F AL Fo5tA] &
ol Wlal 1800, 2.1, 2300 & Lehv} F FAH S
S7H8 B3 tH(Table 3).

Soft-agar formation®] 7-9- TPA @5 §& A] zhe] 5747} e}
LA &9kt Vinyl acetate 400M0) 9] 128 FA] Fo Al
27} FA & YR S tH(Table 2, 3). Vinyl acetate 4006M, 800:M
2 1000M A Bl Fol| A thzol] v 210, 2,68, 2,34
2 e B5F FAH R §938 F7HE B Y thTable 3).

Vinyl acetate 2} TPAS] A} 3 28-S passage™d 2 27 3}7] 9] 5}
of, passagee]l W focid] ¥ HF3}ATh Focid] 2HFE
© 400MT- ol A 58 A 2FE 910 S AL 7] = 800aM -l A]
78 kT, 800sMT- 9] 73-F- passage-S(n & F 462 7 F)l
A focie] Z@ 0] A2+ %12, passage-8(i & F- 65U 7 7ol
ME focid] 280] B Solu Al X H e o jstE FHlo] #
Ze o AT L3 1000sM- ol A '= passage-7-E foci &8
o] A2} o}, passage-80 A = 800M =3 242 FE ] Al X ¥
&< e it (Table 4).

Ho flo
o EN

3. Vinyl acetate@| ME =M

Vinyl acetate”} 14 EH3} Al Eol) v A& M EZEAY S 574
3}7] 98] vinyl acetate £ %H 2 lactate dehydrogenase (LDH)7}
HldAd 2 fElEHe T8 S5 %2 BAS AT

LMol A 1000M7HA] =2 A7 A3 A 254 FE31A]
2O}, 800MT R 1000MT ol M= F-2 8 FE 9 F7HE
Uehlol, o] & =L A= QAT M Zol| AL AL A EE
Aol et A o7 #as ot (Fig. ).

5. MEIRjO| DIXE A&

Fibronectin®] mRNA ¥ 3H& RT-PCREZ ¥4 ¢+ 2 3 7§32
1000uMFof 4] 2712 3907, TGF-e¢] mRNAE 33 &%
<1 1000uM-ol| A 5 7tshe 7 e B 5o 2004M B 800¢
Mz ol A& S 7FekA] e 3ttt (Fig. 2, 3).

Table 3. Carcinogenic potentials of human epithelial cells after 14 day-co-treatment of vinyl acetate and

TPA(100ng/ml)_

control T 25+008

TPA only 28 +0.06
10 24 +0.12
100 28 +£022
200 34£018
400 4.6 + 0.09*
800 52 £ 0.36%

1000 5.8 £ 0.23*

0.08 + 0.020 -
0.11 £+ 0.007 -
0.10 + 0.014 -
0.12 + 0.005 -
0.18 + 0.084 -
0.17 £+ 0.009* -
0.21 + 0.012* ++
0.18 £ 0.022% +

*; P <0.05 as compared to control cells
=+ ; +:> 5 colony, ++ : > 10 colony

14
39

53
59
65

[e I B SR

%+ ; + : moderate, ++ : severe
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% of total LDH per well

Vinylacetaste ¢ 1 10 100 200 400 800 1000
(M)

Fig. 1. % of total LDH released following vinyl acetate
exposure for 48hrs. Values are means of three
separate experiments.

Vinyl acetate Control 200 800 1000
(M)

Fig. 2. RT-PCR analysis of fibronectin in human

epithelial cells following vinyl acetate expasure for
24hrs.

r- Cytosol —
control 500 1000

r Membrane -
trol 500 1000 («M)

Fig. 4. Western blot analysis of PKC-a following vinyl
acetale exposure for 30min.

OIHAIMEE 0|25} Vinyl acetateS] EFRHA & X227/
5. PKC isozymed|| O|X|= A&k

PKC-a 2 PKC-e3 western blot®. 2 ¥4 3} 4 3} PKC-a2)
73 cytosol fractiono] M+ W3} 7F 919 2.1}, membrane frac-
tiono] A= 1000#M 2ol A PKC @al 4 o] Z717} velyt
t}. o] = PKC & & o] cytosololl A membrane %0 2 o] £ 3}
o] DAG 57 293+ B4 F o2 ASHUSS gk
PKC-€9] 71-9 cytosol fraction & membrane fraction & 5o A
vinyl acetate -2 ol 23 PKC G 2 o] Hal7} 3& 94 &
tth (Fig. 4, 5).

Vinyl acetate’= ¢ AHY 243
-7 FHAMT e AL
> EZo|tP. 53] o] B2 Fdolv A F

_Hl i
fd
pass

o 9 F
)
re
__)‘4_:‘1

Vinyl acetate Control 200 800 1000
(M)

Fig. 3. RT-PCR analysis of TGF-e in human epithelial
cells following vinyl acetate exposure for 24hrs.

r Cytosol — r Membrane —

control 500 1000 control 500 1000 (M)

Fig. 5. Western blot analysis of PKC-¢ following vinyl
acetate exposure for 30min.

441



CHTRIA] 2007;33:437-444

2 &
7% RN

EZ 57 o7, 7732 5 *J
[ Rk =ely

J—'-—l-« E‘:/q
B P A I 59 AR B 29 FAAE S8
o1 % vinyl acetate) H&o] HE 2 dojihs A7 0
Aol 7 & R 0% Fehke. Vinyl acetateo]) oJ5) % %S

we TAZAL ANE 24, AARTAE F4, 454
E |54 5o B4 TAE AH TR A o]
e A o= delA A

A & 7] (ARC)= vinyl acetateE Group 2B H &2 Z £
Fohul, 1 2AZ el A E AN Aok, 3A,
vinylacetaeel) 9]3) W5 Sl U @ 14 8 24} A o)
P50, FUL 517 o) Z7h A2 o] 99 T ool
5t A8 0] =, Al A, vinyl acetate©] T A}-E-Q] acetaldehyde7}
TEARAN && dodE Bdojgie H Tolth o] Al
A& 13t A & 71 FIARC)E 1995 vinyl acetate =
A (possibly carcinogenic to human) 2 5319
AY AFEL F7Fo] vinyl acetate] 7} 5
% BT 9lo] vinyl acetateo]] 2] 8 2ol A
UOE KAV FA ol th

Vinyl acetate+= point mutationS =% 3} Ames testol] A}
& VRN A 9, thAHE 2 9) acetaldehyde’™= DNAS} whil 2
Asle Q4R 4 A 001, acetaldehyde”} DNAS] & &)
AP oZH S YT AL ABA Y.

Vinyl acetate7} carboxylesteraseol] €13l &3l == Aol A A
A1 5] &= acetaldehyde, acetate, proton 5-©] vinyl acetateol] ] 3 ©hot

7140 23 &L 3} vinyl acetater 713 & £
acetate &} vinyl alcoholZ ¥3) ¥ 1, vinyl alcohol2 car-
boxylesteraseol| 2]3} acetaldehyde”} =™, o]+ NAD+2]& 2 9]
2843192 F3) protonS A4 Tk, 53] vinyl aceates] thA}

ol #od s} carboxylesterase= 773 “F o] A 3£ ol ) 31, o]
LA WA 2909 S ok anldetyde 5]
] ANEEE 22 EAo| wE carboxylesterase2] 4] o]

’(:],17,18)

Acetaldehyde-4 AL ANEY SAHE 478 BAE 7HA
Atk thAFH ol A A A3 proton®] Z7}= pHE A 3141 7]
3, pHE] A 3h= Al 54 Q1 AHmitogen) 2 &H-&-8fod =44 Al
29 24€ B8k 202 FoA Ao, akebd pHk A
&oll wE proton F7HF & £X e TS = AR F
Atk ol H 3 pHF Y At §F A ololM BA &
olFol A et vk Ueill = 9AE 7Y A& AoR
o] A= T}, Vinyl acetate+ S1A Woke) 7jAA S A3
Group 2BE £FH A7 A F7HA] A A E BdE o] §
S A AL E url e B :rL°ﬂ Ad12-
SV40 hybrid virs2 £ 512171 Q1) AWM T Fd& o] &3}
of Agstet o] B3} 443 H X+ nude miced] T*} Al o
AL B AE oLk A% 0 2 vl ool 7153 weky

o) Sl B A Wbk &AL AEAA o T

£ A7 25 vinyl acctae®] Wk & 3 )2 L

é

Al

KN
=
KN
=
=
=
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YERH 91 2., vinyl acetate 95 &9 A9, 782l 800uM
=2 1000LMZ ol A contact inhibition-S & 7}3}+= saturation den-
sity7} 27} 8% th. 24 anchorage independence 2 cellular
adhesionS % 7}8}+= soft agar colony formation®] 1} cell aggrega-
fon WSFE ol 5] ke viyl et 39 A1 1
otal A & Z g7EA o M uhE-S YER o] Q1A *1]43_01]*19]
woko] e A o2 2AHTH 3 2 Ao AL 2
=T = micro molar TEOE YA O Z ‘—ZE]“ a3 EE}
oo =t} u:}a}/ﬂ vinyl acetatet= T2 315} 2 EQ W Tt 97}
(potency)7t 5 A 0= Azt T

Vinyl acetate] 2 A E Fed o] FAA A A} HE
QA o) FHS 317) ¢80 vinyl acetate?] & Zrol] WS A E 2]
passage™ foci2] &8 Al 7] & #25} % T} Foci® saturation densi-
tyoll A 9k whE71R) 2 800pMo) g o] A FEoll A vEbst o,
foci &3 A7) = 800uM -0l A = passage-7¢] 91 7, 1000pM=<ll
A &= passage-89] A th. £3], 800pM-H v} # 15 =21 10006M
A A foci] EHA 7|7} £8]8 =l A2 L& vinyl

acetateol] A A E = A4J o] EAE 7H A& A A At

Vinyl acetate®] #ek 7142 oA AR S AX = AL E &
HA oy, wetEdd o) AZst &4E £, ek 22
EQ0 98] 4R NZMALHCE A5 22N o
o] W= Ao 2 4EA ok Wk B AFdME Y

2 A w22 EZQ TPAE S A9 FAFo =4, TPA
ol 2] 3t vinyl acetate®] 23} SFARE A3t AT
1 A7 vinyl acetateE T O F Fo g 7 - WU} vinyl acetate
S} TPAS FAlo] B8l 790 LE 293 8743 9
E29) 2715 Brh T3 webst A x o] WSyt vehe
vinyl acetate®] =% &2 4 wolxd, TPAZ} vinyl acetate©]
uhol 93712 Ak A7) AL 2 YER g TE TPAE S £38t
£ Z4S StEE, WA vinyl acetateol] 2] A 3£9] &/ (initia-
tion)©] ©]FJX| ¥, 1 % vinyl acetateo] &]3l £=AFH A Lo
TPA7} 2ot &7 288 gho 24 Wk A 5.4 F7H7} vt
Ao 7 Z=A 9]

Vinyl acetate ©] %%h’ﬂ w2 passage foci2] A7) A9
A&, vinyl acetate E THE Fo §1-S w] 1.0} vinyl acetate} TPA
£ 5N 2L o focio] EA A7 ERN w ] ARE R
o], TPAS) 9] gt wotE A zh2 o] o] Al A A A AL
& ATt

w2bA] vinyl acetate= Q1A A E @et A7t whe Holx| vk
A EEAS d o) = weh ZW(nitiation)ol] F17+3HA 2§38}
Ao R AT 4 9] O n, vinyl acetatedl] 28] £AFH A E 2
Z2]o TPA7} 3t kS £ 1(prom0110n)o}—— oA

A

R
o et 2ol o5 320 42
. Afals gl M tehtbi 547
AEZ243} 2o whE DNASA 315 52 2t 330

2 o

r)l N 8 po o

A
ARl BB o7 A A gt 1 o Z chloroformell ol&f 7+
o] £4H F o) 8 BAE] A8l dolvke AE S42>



T
1-'

W71 Ho) A 5 A L5 o M EZ

DN, Aixﬂ =] H];G)\}xq oz 27}/\]71 o=
7N ZI T 2 A ol A = vinyl acetate®] & &
000M3]) ol A EEA S BHPon, o
AAA E L3} A 2 o) ¥3los 9N S
YERA I wheba] & Aol A vebd Al 2 irerste & A)
E5A g EF2 J&%i LR71 o] HAsta gle AL

ZPH%]/]—

£, 259 33

-F—OINHN

My o g rlr

M
o
EY
i
i
X
rlo
[o3

b
_J

gt BAF FA A i*]—“é(apoptosxs)
= )

&4+ *ﬂ:‘i"ﬂ’ﬂ ]Eﬁ‘}
X ] )g-?ﬁ] ol A

Z7
_-\—. O
]

o 1A Bk wepA]
AEAE S WSk G2 el A&H9 Al F28 Be
BE AT AT AS B2 A ooz

ANME Al ZAFE HA4S YAl ¢hobrhdata not shown). &
Aol AHE-E A E7F N EATE o) ZLof] RWIZHEA] go B
BHAE HE 2 A AdHo Pk MTAE 7)
el F24 TS AT T o A4 A AT EE oz
N2 A7 E e stelg Az

Vinyl acetate®] W A7] A o= Abo] EF}el, AT A #3H 0
A, 9% o) Bofals A2 YA A o] F £
2 A9 A1 3 - 29 21<] protein kinase CPKC)= 01 A3} 744
= TR AE S $23 9L vk PKC= S
9} serine”| ¢} threonine ] & 91448} A1 7] = A &L 34w, A L &
7% 9 8o BER D542 /)5S 28 FPKCE 11
7H ©] subspecies= A H o] ¢l 7, B4 ¢ EA o wha} A 37}

A2 -3 ) classic PKC, new PKC % atypical PKC S o]t}
Classic PKC+= a, 81, A1, y isoform © 2 Ca> 3} diacylglycerol (DAG)

of 9] o], new PKC= 6, €, 7, f isoform ©. 2 DAG)| = 9] &
# o)t Caof| = 0] ) &7 o] t}. B3t Atypical PKC:= A g ¢ iso-
form© 2 Ca*, DAG BFo| nj9j&Ho|t}. 18] 7 ¢]Z PKC
isozyme= 9] AU} £X Bl 7150 M E ZFHol wpet A= o
2 HE PKC isozyme?] &-o]Wh-2-& R A1a1H wrelalo] of 31
PKC-%OJGLO ?:]ZU]' 9}‘1} 70 ]'-4 oT 1:!“] o‘IT ]U}
2} £ 8 PKC isozyme 84 0] 2713140 7hasis Ao
de A Aded, d& £9 salivary adenoid cystic carcin-
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