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ABSTRACT

To determine the effect of dietary fat and calorie level on protein kinase C(PKC) activity
in mouse epidermal cells, female BALB/c mice(4weeks of age) were placed on high(24.6% ).
moderate(5%) fat or calorie-restricted diets for at least 4 weeks. Diets were formulated
on a nutrient/kcal basis such that the mice consumed the same amounts of protein. vitamins,
minerals and fiber per kcal. PKC was assayed by the procedure of Wise et al. An apparent
increase of PKC activity was observed from the aminal fed high fat diet when compared
with the aminal fed moderate fat diet. PKC activity was decreased 40% by calorie restriction.
In summary levels of dietary fat may contribute to mechanism of tumor promotion by

increasing PKC activity in the mouse skin model.

KEY WORDS : fat - calorie restriction  protein kinase C * tumor promotion.
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inositol-4,5-bisphosphate(PIP,) & 713 diacylgly-
cerol®} inositol-1, 4,5-triphosphate(1P,)7} A A=
=4l o) diacylglvcerol& PKCE cyrosolic H&
o ] membrane ¥& O 2 o]FA]A phorbol es-
ter9} 2 B o] F&AVE HA sF E=F
1Pz AEW Ca* & o|EAA Cattol o8] B
4SpEE PKC B4E 37} Adle ez W
ﬁqn)m).

DA Aol g FLAY S Bk 717
9] Ao M5 PKC B4 =7} cytosolic PKCOI| A
membrane-associated PKCEZ o] %5 o] Jeh}s
Ae opdeeoleld PKCY o540 W
A7 Feizl vhel SISHRINY, 2 Ao) )
diacviglvcerol®] A2t AbE 22 TPASE 22
PKCo] A& o]EA|Z 4 3l+= phorbol ester}
BxgAgA BEe FERFAMY F, TPAE 12
Wel e tetradecancic acid, 13 ¢ X]of] acetic
acid7} ester23& 3Fal §lojA of B2 T27}
diacylglvcerol®} FA}stth= ot}

@ w9 AMTAA Ho|Ae) TR} o)
2]8] membrane-associated PKC &4je] WH3ls}

gty M Fu oA A zAo] WaH: m

3l 4] o

=~

] « Protein Kinase C &4

ol METFEHY WS A LS Ak F,

PKC ZH=+e Ca™™, 1A 4, diacylglycerolsdl
3 FAo] 2HFB R 2lo] YR Wl PKC

Fustel o] B4 NI AFHEE )
25 g 479

1,_>f.._>|:
B ool

ob,
L3R F
N [

=

ofv B nft afr o

B
1>

N
o
ooz R

A

AT A B A
2
ok
2

ol R
e X 2 omxy

o
oY i
2
e
>
30 &
lo ¢
L=

2 o oo 8
o
e o
wode yo -7
N
o
Mo

2 B

[e]
o =

gl

‘]

T

A7} A

oX o X o
)

=2

“%millmz

o3
o
o
©
3
g
o,
5
=
on
o
by
=.
5

n
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Z A2l o] (MF group) o] 4.76g2] 2o]& 4H
T A A o]+ (HF group)o] 3.85g2] 4o =
2veEE 2H4F9 st 8% 2 protein, fi-
ber, vitamins®} minerals®] 43 o] ¢ group
AN A FolARE Fglon oA FAL HFHFT
o] W3} A7t F AEE Holg Z2HAT
w3l GFA| L (CR group) o] FoJg= o]
+ Table 13} 2 0] protein, fiber, vitamins & mine-
rals9] gaFo] MF groupo] A #H3heE 2o 9] 4o
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Table 1. Composition of experimental diet

2

Ingradient Moderate-fat deit High-fat diet Calorie-restricted diet
(MF group) (HF group) (CR group)
Corn oll 5.0 24.6 3.8
Casein 20.0 24.6 31.1
D, L-methionine 0.3 0.5 0.5
Glucose 15.0 9.0 11.0
Dexirin 50.0 29.5 38.1
Fiber 5.0 6.2 7.8
AIN mineral mix 3.5 4.3 5.4
Aln vitamin mix 1.0 1.2 1.5
Choline bitartrate 0.2 0.3 0.3
Total gram 100 100 100
Caloric density 3.85 4.76 3.59
(kcal/g)
Percentage calorics 11.6 46.5 9.5
from fat
Feeidng amount(g) in
cach group per lg 1 0.81 0.64
of MF group
THHE G 2 Ha Awd visEe ¢ 14 S 2 Assd Agaay
-8 MF groupd] B] w3} AR Z AE o] & -~
g;g z]; s—f/“] o)lEE ojlo]mo ;l/\%ﬁ_oizj;_ 3 E]l?_ )E}qu“ig] —E_E]
mE_ S T o T eew e 137ke) G HolZ AHFANNF 2t 2 5
FATth =, CR groupdl| 0.64ge] 2]o]E Tojsld N . .
utd] o SHEQ °d& A AstI cervical dislo-
protein, fiber, vitamins % mineralse] %S MF . -
&

[l

groupo] 1go] #jo]& 413 & mo} PolAm
&2 MF group 9] 60% 7+ Ejo] ¢ 40% o] d &
LAY AETol 2 5 UAEE 3] A Ay}

-
FRAN 42T + A= nHg

O, of

12 oYl

2. APEEY A

4 37 9] BALB/c mouse 15 v}2]E HF group,
MF group(t|Z), CR group Zhzdl sule]y
o] v G 33, et 4 cagedl] 22 3Y 7t mouse
pellet dietE F1 AAXZIZ o) HPFH=
Mol g 457t A A AT Aol WY @A 9o
2ogtgon Bade HARS Fow 7 7
WE Yoy TP AYsAT. ARl
AB4 §A9 WuE mese wF MM
Hzshe] 4T Fao) Haslgr) AAszHe &
£ 22~23C, % 5545% S §A5tH FF 124

Z#Wo] minimum essential mediumol] 2 x| A
2F LEHAd ¥ AA ZAANA oA EE
A BE AgAS AA AZ o] #Ho)
Eud FARAEE 2X2emB 223 X RIS
A&k w21 MCDB~151 solution®)] 0.2% 9} tryp-
sing o] sampled] X3 HE.S 92 3lo] A
ol 4 1A17F 308 %<t typsinization A)71& 327}
A FE8 42 FoJA epidermal cellEE 7RA =
2] 8 A3 trypsin inhibitor2 A 2] 81 M X4
cell counteroll iz}, 2t A FF A 712 AL
TA] AFESE 7IFECR 3le U A AgTe]
AxsE Z2H3A=E 2H2E 6.21 X100 o1
o]E MEZYE cytosolic fraction#} membrane
fractiong & ¥t
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4. Cytosol®} membrane fraction9] ]

2y AR T Ao A HELZF cyosolF memb-
rane fraction®] ¥8]& Donnellys9 = 18) o
AHgstth &, FElE HMEE
tion buffer solution(20mM Tris HCI, pH 7.5; 2mM
EDTA; 50mM 2-mercaptoethanol;20% glycerol) ol
Wil 4T A] sonicatorE o] &3 W& ArZ 30
2 AEYS AN IGE O F 2 AL 20,000
g ol A 308-Fet AAEE st AE AL cvtosolic
fraction©. 2 A}l th A A E-S extraction buf-
fer solution(0.3% triton X-1000] £ &% 5ml ho-
mogenization buffer solution)o] tThA] Eojy¥x
7} sonication A7 T 0Tl A
60%- %9} incubation ¥tk 1 EFE-S 20.000
goll A 3085 YA EE s, 2 FEFNE mem-
brane-associated fraction® 2 A}-£-3}4 T} Cytoso-

lic fraction® menbrane-associated fractiong 24z}t

5ml homogeniza-

vo 7oy |’

DEAE-cellulose columng- ©]& fractionation A]#

& Fesed

5. 2+ fraction © 2 ¥ E]2] PKCe g

PKC: A3 A E 2 2E] Wise S99 Wl
&3 DonnellvE o] W9 o 2 W3¢t} =, ov-
tosolic fraction¥} membrane-associated fractionS
homogenization buffer solution® 2 wvjg] Aol
£ DEAE-cellulose column(1X10cm)ol] 2715,
Zo buffer solutiono. & TA] A& 33l 0-0.5M
KCl gradient(30ml) & fraction collectorol] A Z42d
9} fraciion® B3 435t gc} PKC && 34 5ot

fraction collectore] 7+ Aol 1Iml¥ e &5

¢
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stk #8 38 2 2FeelA 100ul 4 3
N o
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6. PKCe] &4

PKCS SHE 2L 93} 7 £ Ralo] £
AgBolA 100wy A AT 2% §7 g
&, 125ul9] assay mixture(5umol Tris-HCL, pH 7.
4; 2umol MgCl,; 40ug lvsine-rich histone; 10ug
phosphatidylserine) 8} £3+8 CaCl,E lsete] 23
Fofl, 125ml2] assay mixture$} £ ¥ EGTAZ
Ge les) AR B 27 HBobste] Cat o E
g PKC7} 7]Z2l lysine-rich histoneg <14F3}HA|

= Ae
Z

£ S48t A ¢ 35.000 cpm &) radioac-
tivity2 Z+e Inmol9] [r-32PJATPE 713 &
T ge prolA mwels 5% a&%mm,
2m19] 5% H,PO,9} 0.25% NawoO,2] ZgHg-of

& 7}8te] whg--§ A XAl A ). Assay mixtured] hi-
stone?] 3P R AT E A3 sty v
HANZ) 24zre] AP 02mle] 0.6% BSASH
2.0ml9] 2.5% H,PO,2} 0.25% NawO, 32 AL
231 ZE0] pelleed &4 £31A21F 2100rpm
AN SR AH4ETE FFAE AA LT
0.2mle] IN NaOH$} 2mle] 2.5% H,PO,+0.25%
NaWOB] Eade A AHIE BHL 63
W23 3 liquid scintllatdon counter2 2% 3
o Zhed PKCO WA ® 242 A
2~50] #4 &
student “rtest oA HAS
PKCZE 42 pmole/ml of reactant/5 min® 2 34t
FE A &tA

Table 2. Relative changes in protein kinase C levels in mouse epidermal cells

(%, Mean % +SE)

Cytosolic portion

Membrane portion

MF CR HF

MF CR HF

100" 45+ 182 133+17¢

100> 65+ 142 148+11¢

Mean values with different letter superscripts within same portion were significantly defferent each other

at P<{0.05 level by student t-test.

*Mean values were obatained from three experiments.
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Fig. 1. Column chromatography profiles of protein kinase C activity in cytosolic and membrane-ssociated
fractions of the mouse epidermal cells fed with high-fat(a and d), moderate-fat(b and e)and calorie-
restricted(c and f)diets, respectively. Partially purified sample of protein kinase C was loaded on
a DEAE cellulose column and fractionated by the buffers as described in the “Materials and Me-
thods”. -O-; reactant with Ca*™* . -+-; reactant with EGTA when protein kinase C activity was
determined as described in the "Materials and Methods”.
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