oksl 8] #] #| 52 71 A 6 5 441~445 (2008)
Yakhak Hoeji Vol. 52, No. 6

Raw 264.7 MZO0|M FalAtA A

N
ok

ofy

[e]
(Received September 8,

=1

ooy &}
2

Mo o0|x|= Caffeic Acid2]

) #
=

i ofstoy st

008; Revised November 24, 2008)

Effect of Caffeic Acid on the Production of Reactive Oxygen Species in Raw 264.7 Cells

Byung-Chul Choi*
College of Pharmacy, Chung-Ang University

Abstract — To investigate effect of caffeic acid on the intracellular reactive oxygen species production, we used DHE for
intracellular superoxide anion production, DCF for intracellular H,O, production and DHR for intracellular hydroperoxide
production in Raw 264.7 cells. DPPH assay showed that antioxidant activity of caffeic acid with 39.5 uM of ICy, values was
similar to that of ascorbic acid with 41.3 uM of ICs, values. Caffeic acid dose-dependently inhibited silica-induced H,0, and
hydroperoxide production but did not affect superoxide anion production in Raw 264.7 cells, which suggest that antioxidant
effect of caffeic acid acts on the post-step of superoxide anion. On the other hand, caffeic acid showed a potent antioxidant
effect in 1CuSO,-induced lipid peroxidation. Furthermore, plasma superoxide dismutase activity (3.43+0.23 U/m/) in 10 mg/
kg caffeic acid-fed mice was significantly higher than that (2.32+0.24 U/m/) of control. From the above results, it is referred
that caffeic acid appears to have potent anti-oxidant activity in both cell system and i vivo system.
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2-thiobarbituric acid, malonyldialdehyde, hexadecyltrimethyl 0° cells/mi® ®F3F71 8] 59 caffeic acid® A3 X
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Eagle's medium(DMEM) €90 & 37°CE A== 5% CO,
w7 ellA] wllekslod superoxide A3, AUl H,0, 487, AlE
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Caffeic acid®™ phenylpropanoid #1Q 2] 3}grEZ A wlAl7]o|
27 hydroxyl’] & zkom dtst 285 nlxsto] tekst o
gAe zh= BA7 dHA ot WA caffeic acid®] AFA| At
3} G925 #287] $)sto] DPPH radical 4715 #8131t
Caffeic acid= F% 25402 DPPH radicats: 273159t Fig.
1). Caffeic acid®] ICy, #k<> 39.5 uMA] ascorbic acid®] 1Cs,
#Ql 41.3 uM ARSI o]#1dt A= caffeic acid AFA|7F
78k kst 28-S 2kl A5 AlAlske] Frh

WA LA A== superoxide anion<- superoxide
dismutasel] 2J3l] H,0,% A&k=]w, Al3Eujel] EAISH= catalase
1} peroxidase®l] 2J510] F-allgt AkAol B2 HSEA ek
aabae] A7 A& o] FoI#A] o= 79 DNA, Tzl 9l
A4e] A7t dojut Al &g frefisiAl dct, o] gl
© Aol A EE ol 7H] 52l ROSE S35k A
oF=5 ©]83l caffeic acid’} AlEUllA B )= olmE
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80 T

DFPH radical scavenging
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Fig. 1 - DPPH radical scavenging activity of caffeic acid. A solution
of 180 w of 100 uM DPPH solution in ethanol was gently
mixed with 20w/ of caffeic acid for 30 min and the
absorbance was measured at 517 nm. Results are means+
SD from 4 separate experiments.

Table I - Dose-response of reactive oxygen species generation to
silica in Raw 264.7 cells

% Increase of Control

Silica (mg/m/)

DHE DCF DHR
0 100.0 100.0 100.0
0.5 164.2+15.2 225.2+x21.2 173.2x11.4
1.0 256.0x17.1 377.4+28.2 217.0x12.4
2.0 432.2+26.3 622.2+33.9 410.2+24.8
4.0 553.2+33.2 751.7+42.3 520.2+52.8

DHE: used for measurement of intracellular superoxide anion

production.
DCF: used for measurement of intracellular H,0O, production.

DHR: used for measurement of intracellular hydroperoxide

production.
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s oAleh=A] TSIt fiaiitie] A4S Raw 264.7
MEE silica® A3}, Silicar TIFSE M| EollA F-3l] Aba
WE F7MZITRE Zlo] o] BaE]gl o Table TellA] 1.
UA] Raw 264.7 AlFEANA silicats 55 £ 02 [k
S ST

HA A4 A2 == superoxide anion 243> dihy-
droethidiumE ©] 48] =439tk Silica 1 mg/mlS Raw
264.7 A3 A] superoxide anion A4S 2.58) F7IAIFH ) 1
U caffeic acidi= silica®l] 2]l A E+= Al superoxide
anion®l= " thE F3FS T4 FUTHFig. 2). o] AR v]F
o] & uj caffeic acide= superoxide anion®] A3} Falof] 1o
A ARARD A2 gl o= AlmEh

A fraiikae] A2 Hy0,= DCFDAE o] 43te] %4
8HITh™ Silica 1 mg/mi& Raw 264.7 Al H,0, A&

300 1

250 I T

200 1
150 |
100 T

% Change of DHE

50 1

400 1 T
350 1
300 1
250 1
200 1
150 T
100 T

50 T

H

— %

—_

% Change of DCF

250 1

200 1

H %

150 T

100 |

% Change of DHR

B0 [

0 10 30 100
Caffeic acid (uM)

Fig. 2 - Effect of caffeic acid on 1 ug/m/ silica-induced ROS produc-
tion in Raw 264.7 cells. DHE was used for measurement of
intracellular superoxide anion production, DCF for meas-
urement of intracellular H,O, production and DHR for
measurement of intracellular hydroperoxide production.
Results are means=SD from 4 separate experiments.
*Significantly different from silica alone (p<0.05).
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peroxidation in Raw 264.7 cells. The cells were incubated
5 A8 o= WS nitration A7) EEA] A3 H]7ES with 100 uM CuSO, in the presence or absence of caffeic
A 2AkS o oy|= Salet B oela] 9,)\1:]—.1) ok DHRS i(;d Rgsu]ts are means +SD from 4 separate experiments.
o}t A1FeIA caffeic acid silices]) <13 hydroperoxide2] 41 ignificantly different from CuSO, alone (p<0.05).
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Al 27132 g A A AFEE AAIiEES A
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2] 57}/\]931:} caffeic acid= CuSO,°ll 23k x| A7itskE A
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Fig. 3 — Effect of caffeic acid on 1 pg/m/ lipopolysaccharide-induced

NO production in Raw 264.7 cells. The cells were in-
cubated with 1 pg/m/ lipopolysaccharide in the presence or
absence of caffeic acid. Results are means+SD from 4
separate experiments. *Significantly different from lipopoly-
saccharide alone (p<0.05).

Fig. 5 — Effect of caffeic acid on plasma superoxide dismutase (SOD)
in caffeic acid-fed mice. Results are means*+SD from 6
separate experiments. *Significantly different from control
(p<0.05).
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