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Abstract

It is well known that long-term heavy ethanol intake causes alcoholic dementia, cerebellar degeneracy or
Wernicke-Korsakoff syndrome and aggravates the conditions of many other neuro—psychotic disorders.
Recently it is indicated that protein kinase C (PKC) plays an important role in the action of ethanol and in
the neuro-adaptational mechanisms under chronic ethanol exposure. In order to investigate the effect of ethanol
on PKC isoforms levels within the range of not showing any cytotoxicity, B103 neuroblastoma cell line trans-
formed from murine central nervous system was employed and western blot analysis was carried out by using
PKC isoform-specific antibodies. The changes of PKC- @, 7, € and { level in the range of ethanol concentration
50 ~200 mM were examined at the exposure time 1, 2, 8, 18 and 24 hrs in both cytosolic and membrane fraction.
A typical ethanol concentration inducing the PKC isozymes was 100 mM, and the transforming time ranges
of PKC isozymes could be considered as two different parts to each PKC isoform such as initial (0~2 hrs) and
prolonged (8 ~24 hrs) stages. PKC- 7 and PKC—-¢ were clearly induced during the prolonged stages in cytosol
at 18 hrs, and membrane fraction at 8 hrs and 18 hrs, respectively. On the other hand the PKC- ¢ and PKC-{
isozymes were largely induced in the prolonged stages at 18 hrs and 24 hrs, where the PKC- a isozyme was
induced in both cytosol and membrane fractions at 200 mM ethanol concentration while the PKC-T isozyme
was induced only in the membrane fractions at 100, 200 mM. At 200 mM ethanol concentration of 24 hrs incubation
in the prolonged stage, the PKC- ¢ was maximally induced by 150% of the control values whereas the PKC- 7y
was significantly decreased to 47% of the control values. These results suggest that 100~200 mM ethanol
may modulate the signal transduction and neurotransmitter release in the central nervous system through
the regulation of PKC isozymes, and the action of these isoforms may act differently each other in the cell.
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A Z okl o]l 2123} fetal bovine serum(FBS)-& Hy-

cloneAHSouth Hyclone LR) A && 7438l 2w Western
blot A & o] A primary antibody 2 AF-8-8t PKC~ a = Trans-
duction LaboratoriesA}{Lexington, KY), PKC-¢3} (=
GibcoAHGrand Island, NY), PKC- 7 = Boehringer Man-
nheimA} A &g 27+ 2}-8-3}9d o} Secondary antibody 2 A}
-3+ anti-mouse IgG ¥ enhanced chemical luminescence
(ECL) kit 5-& AmershamA} A =&, blocking bufferel] A}
2% Tween 20 Bio-RadAHHercules, CA) A& A}-8-3}
9129 ammonium persulfate(APS), N-N-N'-N'-tetra
methylene diamine(TEMED) 5 Promega*HMadison,
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Polyacrylamide gel electrophoresis(PAGE)
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Western blot analysis
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ek 250 mA2] dAT AFE E gel®] A& NC pa-
perZ Aol Al g}, ol 7k Fxk NC paper: 0.5% Ponceau
S 898 a}-&3le] proteing] ol ¥-E #<ldk ¥ PBS
{phosphate buffered saline) 2 33} Al & {t t}-&, 5% nonfat
dry milkE A}-4-3Fe] 147k A = blocking Al Ak, 24 £3
off 3t 3 = PKC- « (1/1000), £(1/500), 1(1/400), 7 (1/
1000)3 Aol A 1 A7} 2= 40C°ﬂ A 164 7t F-oF 3H-&-4
713, PBSE 3~4H A3 F
(HRP)7} 2 &3 anti-mouse IgG( 1/5000) ¥+=, anti-rabbit
IgG(1/5000) 2 AF&-ell A 147 vh-2- A 712 PBSE 3~44
A Azl AR A9 %4 E"a]% ECL kitE A3}
21918 & densitometer(Hofer 2] G
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Reverse transcription-polymerase chain reaction
(RT-PCR)

Aso] S E AL A EE 583 F total RNA min-
ipreps kitZ A}-&-8}o] total RNAE 2] & th-&, spectropho-
tometers ©]&3}9] 260 nmoll 4 & F &2 slo] RNA9
=5 A ekslgd ) #2l3 total RNA 2 ug$ reverse tran-
scriptase 0.1 BL(3.8 units)& o] 4-3le] ¢cDNAZ 4l o
& olAE
plate2 A}-&-3}sdc}. ‘Zﬁzd*} s
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PKC ¢ 9] primerZ+ 5 -ATCTAACAACCTGGACAG-
GG-3'(sense strand, 310 bp)2} 5 -GCTGAATGTGGTA -
CATGAGG-3'(anti-sense strand, 310 bp)& AH-8-3153.2.1,
PCR-& Taq DNA polymerase 0.2 pL(1 unit)®} RT reactant
2 pL % PCR buffer& primere} 54 3}o] AL-g-3}3it}. PCR
& 94°Ceoll A 287} predenaturation, 94°Cell4] 30% &3t
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t} Nested PCRS $18 A8 primer+ 5'-GACTTCAA-
CTTCCTCATGGTG-3'(sense strand)®} 5'-GTATTCC-
ATGACGAAGTACAG-3'(anti-sense strand)$i vt
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-2 42°Col| 4] 1.54] 7} E9t
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Fig. 1. Effect of ethanol on the proliferation of B103 cells
for 24 hr exposure.

Cultures were exposed to the media of the three different serum
formula (10% serum, 3% serum, serum free) and ethanol concen-
tration (A: 20, 40, 60, 80, and 100 mM, B: 200, 400, 600, 800, and
1000 mM). MTT assay was used for the proliferation assay. Data
were represented as mean = SEM of three independent experiments
performed in triplicate. *Means significantly different from that of
control group at p<0.05 tested by ANOVA and Tukey test.

Fig. 2. Morphology of B103 cells exposed to ethanol.
Phase-contrast microscoph shows a representative of field of
B103 cells after the exposure to 0 (A), 50 (B), 100 (C), and 200
(D) mM ethanol for 24 hr. X 100.
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Fig. 3. Western blot analysis of PKC- e in B103 cells by ethanol concentration and exposure time.
A. Cell lysates were harvested from control and ethanol-exposed cell for the indicated time. Equal amount of proteins was loaded
into the gel and processed for western blot analysis using antibodies against the PKC- @ . The experiment was repeated three times.

B. Changes of relative intensity to control (%). *p<0.05, **p<0.01.
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of o3k Az AdAAl el wi= A s I A=
U&E& AJAbgte) PKC- 7 & 9} 2 5ollqt Bold oz &
A= isozyme 2 Al Yol A FEO) ogkgo] 24
) AAA Y AZHDGA A FFE vH e AR F4
o} o]21 g PKC-7r 9] #4+ Alzheimer®zbel fibro-
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Fig. 4. Western blot analysis of PKC-7 in B103 cells by ethanol concentration and exposure time.

A. Cell lysates were harvested from control and ethanol-exposed cell for the indicated time. Equal amount of proteins was loaded
into the gel and processed for western blot analysis using antibodies against the PKC- 7. The experiment was repeated three times.
B. Changes of relative intenstiy to control (%), *p<0.05, **p<0.0l.
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