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Effects of Radix Curcumae Aromaticae Extract
in Rat Cardiac Endothelial Cells

Kang Beom Kwon, In Seob Kim, Hyun Gyu Kim, Ki Bang Choi, Yong Bok, Kim, Do Gon Ryu*

Department of Physiolegy, College of Oriental Medicine, Wonkwang University

To test the protective effect of Radix Curcumae Aromaticae (RCA) on the damage of cardiac endothelial cells by
xanthine oxidase (XO)/hypoxanthine (HX)-induced oxygen free radical, Neutral Red (NR), thiobarbituric acid reactive
substances (TBARS), and DNA synthesis assay were used in the presence of RCA extract. The results of these experiments
were obtained as follows ; Cardiac endothelial cells treated with XO/HX showed the cytotoxicity such as decreases in
viability and DNA synthesis, a increase in lipid peroxidation. Cardiac endothelial cells pretreated with RCA extract protected
the increase of lipid peroxidation by XO/HX. Cardiac endothelial cells pretreated with RCA exiract inhibited the decrease
of DNA synthesis by XO/HX. These results show that XO/HX elicits toxic effects in cultured cardiac endothelial cells
derived from neonatal rat, and suggest that RCA extract is very effective in the prevention of XOfHX-induced toxicity.
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A BAE XA sk WEHA olzist &4 7& uiFol titt
5l & U2dE Ro 8AuUS o] 7K HeldelsiEel gig
of Bkl ATk BEO 5ol B ATZA} Jentzschet
Holler' = #£0] F4%9Q] curcumino] BFolx OJRHAIE S,
Ramprasad 9} Sirsi'’= sodium curcumat®} HE7) AR S
VIERACHT 319 2™, Robbers' = curcumin ST BEu4
E£X a0 gB3EEE Y Nl vlXE B8 ol #ol
of FHE Yo} ALXIFTIE FHol tiet A7 JE 4
ATt

ololl XK= @Lol ek AZhiTAZ E4o i WolF
e FEHS Hdldd HA @2 FESE WAL & A4A}
F719] xanthine oxidase/ hypoxanthine(XO/HX)E #F 9] v
ok AlFEhisl M Zol BHE FetAl7] & TBARS & DNA g
M=o
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2. Al Eoet

AERRoA 2BElE MZATMNES Ca¥, Mg-freedl
Hank’s balanced salt solution(HBSS, Gibco)2. 2 33 A &
1,000rpmoll A} 2027} ARAIZICE AR EE 0.05% trypsin® E
208250 g7)o] ¥ thS pasteur pipette O F 3, 43| 22t
T 800xgollA] 1087 AFAIIE AFE MEE Eagle's
minimum essential medium{MEM, Gibco)oi] 10% fetal bovine
serum(FBS, Gibco)3} penicillin G(25 unit/ml)7} H718 Egtol]
E22171 thS 96-multiwell plate(Gibeo)ol] 1x10° cells/well®] |
2 UEE BEFCE 258 dEe 3Y HoZ NZS iy
OF mEkld FROerm XO/HXo] EFIEA] e sidE it
TOE 5lof Bl RARBIGCE AR sAS K1l A EE PBS
2 343] MBI Cem Mz g 78 B 8ol ARBSIRICE
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4. Xanthine Oxydase(XO)/Hypoxanthine(HX)9] ®x & Xgl

2 3lo) AH2$ K| 2= xanthine oxidase(XO, Sigma)
2} hypoxanthine (HX, Sigma)2.& X092 Z< 100 mU/ml, 10
mU/ml, 1 mU/mle) MENES, HXS ZS 1 M, 100 mM, 10
mM9 AANG vhEe] detio] Heh £ A8 oY Hydl
Lo Z B4 AESHAU EQ8 42 AF uigdol Hrtslo
ALEBIATE

5. dgano) Azl

Uflol LSS B FEES ] BLE olod WA
ek AFN T ES XO/HXol LEA717] 312 Mol 242t A A
2l§t thS XO/HXol =&A17] & & FEE0] XO/HXSY 4
Z A E SHol s YAFETHE ZAKITH

6. MESY 9 Yolan AY
1) NR 8&

Neutral red(NR, Sigma)Q] HZS i 559 XO/HXE
Aalg vy AT EE phosphate buffered saline(PBS)2.
2 33 AESIcE AXHEE £ U AXE 5 ng/me NRS
welldd BT E 336l0] W2 the 341 &¢F 37T, 5%
COZ ZZE FH2710l4 aiksldrt. AFA)7E SO vigo] &2
W& HMEZE PBSE A& & 1% formalind} 1% glacial acetic acid
Z Aelgh 2 ELISA Reader(Molecular Device, USA)E
540nmofiA] EETE FHGI 2T vin ZABICE

2) Lipid peroxidation A%}

XO/HX3 BE FE2S T S A28 £ vt A
Zhial 29 A& A ZEHNNS] TBARS (thiobarbituric
acid reactive substances)E& ZE&TF ASE, 9 do] 12N
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H:S0:8} 10% phosphotungstic acidE 232} 2.0 mS} 03 wE @
2 108 &0 9RSAIATL ¥ 28 % TBA(thiobarbituric acid)
& 10 mE 718 F 0TolA] 1R)7F 5O IS the BaE
n-butanolZ AZISIAMC) n-butanol HE|YE & AAGH ol
HAS th2 553nmoll4] HEZEHH) 95l 5Z3Ich
3) DNA synthesis 58

AE A)1EC RE Melst AT dRAelE SHA
2 YZEFS [Hithymidineo] 10 uCi/ml ZEHY HYNOT I
sl 1/7H8et ZAIBKITE 100 ug/mlol sodium azideE
DNAgHIS AMAIA Ca*, Mg™'7} §1= PBSE 33) M&S 3
0.05% trypsinEDTAE MZEE E[AIZACLHMEE Whatman
GF/C glass filter paperZ £33l & GH/RNE AXRAIA
scintillation cocktail(PPO 4 g, POPOP 0.1 g/Toluene 1 L)&
I BSAR o AAdBEA4I2 SiksE £86ld olg o)
AT} Hluskd WEEE HAISIXC

7. AR

Agdmol g 789 HEES ANOVAZ| Tukey-
Kramer multiple comparison testoll 23} 20§ pzto] 0.05 015}
ol A9t RS ALE s

EEEE

1. XO/HX7} AZBWT M 29 HEZ] plX]E FE

X0zt e} AWM 0| tj]s 54 dE6l] ke
30~60 mU/mé sE=Z AeIT s} A zhhzlA 2ol MEZMES
€ NR #Haid] 95lo] FEe 23 AEist X0 %ol ul
ol £ YEFo| AABIYLE &3] 50 mU/ L, 60 mU/me
X048 Aelode Mo YESo| iERTol Hiskd 51.0%
(p<0.05), 42.9%(p<0.01)F F2I3} VIERIC) (Fig. 1).
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Fig. 1. Dose-response relationship of XO treatment in cultured rat
cardiac endothelial cells. Cultured cells were exposed to various concentrations
of XO for 42 hours, respectively. Cell viability was measured by NR assay and determ
ined as % of control. The results indicate mean+SE(n=>5). Significant differences from t
he control group are marked with astensk. *p¢0.05, *p<0.01

3 50 mU/nt9) XO7} EEHE uielol ] Alahim M E
£ 1864417150} BiQIE 3 AI719) FTol WE MEO) JESS
ZASH AT HEIF A7l AEHOZ ME WESO] 4B
om} 3] 2417, MAITOIN RIS ZAS BRI (Fig. 2).
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Fig. 2. Time-response relationship of XO/HX treatment in cultured
rat cardiac endothelial cells. Cultured cefis were treated with 50 mU/al XO in
0.1 mM HX for varous time mtervals. Cell viability was measured by NR assay and d
etermined as % of control. The values are the meantSE for 6 experiments. Asterisk i
ndicate the siginificant differences between groups. *p¢0.05, *p¢001

2. XO/HX9 AT MlE Eioll s B2 &5 g
1) Lipid peroxidation ZZF
(1) XO/HX7} lipid peroxidationoll m|X|= @&t

XO/HXQ mkol W lipid peroxidationg ZX3517] 95}
o] 01 mM HXol| 5~50 mU/me] SEE XO7} 242 Zatd ol
ool ] UAUNIIHMZE 42417 ¢t ME|St & TBARSS thE
T3 Ul ZARBIECE 1 A3 A28 skoll HlElglol TBARS
9 718 By} E5) 35 mU/me, 50 mU/mt XO HzlolAle
i = 3toll HIBld Z+z} 158.8% (p<0.05), 171.4%(p<0.01)2 TBARS
9l {QIst E71E LIERITE MCVELS 35 mU/md XO RElojlA]
LIEBITHFig. 3).
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Fig. 3. Dose-response relationship of XO/HX on lipid peroxidation
in cultured rat cardiac endotheliai cells. Cultured cells were exposed 1o v
arous concentrations of XO n 0.1 mM HX for 42 hours. Thiobarbitunc acid (TBA) fluor
ometric assay was adopled 1o analyse lipid peroxidation and TBA reactive substance(T
BARS) were represent as % of control, The values are the mean+SE for 6 expernmen
ts. Significant differences from the control are marked with asterisk. *p¢0.05: **p¢0.01

(2) XO/HX Hzloll Q8] 7}t lipid peroxidationoll BIX]&
g X229 30
B AL EhN T M Lol TS XO/HXQ) M EZE4ol thel B&
229 ZHNE TBA fluorometric assayE S50 lipid
peroxidation2}2] ZWHollAl £AYS171 Y15kl MCVEEe! 35 mU/
n¢ XO/01 mM HX9 sTolA] 422413} ¢t =&A17171 3413}
Holl z+2t 30~120 pg/ eS| BE FEEO! XEE Yol
Aele % 019 Yol a3E FARINCE 1 Zu} XO/HXE Az

SHX @l B FEEES 3kEE A Z* lipid

peroxidationol] FOJ3t Hl= VERAA QUrt 35 mU/ml
XO/HXE AzIgt 2 S XO/HXE AEIsIA &2 Z 20l "ldlod
472%7} B716I0 A2l B4 JERICE T8 84 &8
2 3 A 4L AR sEol Bl#ISk lipid peroxidationo]
245l XO/HXoll 28t £8& Wolsilon) 5381 90 pg/ne,
120 yg/ e BE FEES TAEIT 0] BE FEES DA
28 QI XO/HXTkg Melsh 7ol Hidlkd EAXCE /9
Sl ZABIACE (Fig. 4).
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Fig. 4. Dose-response relationship of Radix Curcumae Aromaticae
(RCA) for lipid peroxidation in cultured rat cardiac endothelial cell
S. Cultured cells were pretreted with various concentrations of RCA extracts for 3 hou
15, and then exposed 10 35 mU/ml XO in 0.1 mM HX for 42 hours. Amount of lipid p
eroxidation was measured by TBA fluorometric assay (TBARS). The values represent t
he meanxSE for 6 experiments. Significant differences from the XO/HX-treated group
are marked with asterisk. *p¢005: *p<0.01

3) DNA g9l &3
(1) XO/HX7} DNA ol rixlE g8
XO/HX9 =kol wE AZhlI| AL DNAY §HE=e

Hsh71 945k 01 mM HXoll 5~60 mU/mt XO9] L7} 242t
ZEF ulgdold] HZhRTINEZE 4247 B AEid & AlE
9] DNA 43 ME5E iz vlw ZABKICE 1 23 A
213k X092 =Tol BlEGkd DNA gdo] Zasigon 30
mU/ml, 60 mU/ml XO9| XelolAle 4Zhul A Z2] DNA &
Aol thRT100%0) 15k 2+t 49.6% (p<0.05), 25.4%(p<0.01)
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Fig. 5. Dose-response relationship of XO/HX on DNA synthesis i
n cultured rat cardiac endothelial cells. Cullured cells were freated with va
rious concentrations of XO in 0.1 mM HX for 42 hours. DNA synthesis was measured
by ‘“matenal and method” . The values are the mean+SE for 5 experments. Signific
ant differences from the contro! are marked with asterisk. *p<0.05, **p¢001
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(2) XO/HXoel glal) Zaeh AT EZ DNA gdiol o)X=
Bge FEE9 30

Bi e} AZhHEA ] i XO/HXS M EZHol tish #
& FEE9 gHE MANTANE DNA g2 SHolA =
A1 151 XO/HXS] MCVZIQ! 30 mU/md =EollA] 424]
7+ B0t LEA]7)7] 317 Holl 232} 40~130 pg/meS) B &
FEo0] 2 oA [A2IsH & AZUTAZS DNA
FEHE FRARBIFCE XO/HXE MejdlAl g1l B& FE8ES
SEEZ Aoigt ¢ 4ZUTME DNA 42kl |93 H
8= LIERIA] @94} 30 mU/mé XO/0.1 mM HXE Rzish 2
£ XO/HXE AMelsHA] &2 Z Sl vlale] 413 E M 2 DNA
g ol 50.6% 2 2Bl A Zol| 54 Vet 18U 8
& FEEE M Azlst 42 Azlst skl ulzskd Jahia
AlEZ DNA g o] E7Hle] XO/HXoll ast £4E Yol
o £3] 100pg/ e, 130 ug/meS ST AAEIF TolAe ol
Z2oll HII 83.7%(p<0.05), 91.2%(p<0.01)E KO3 WIS

LIERITY (Fig. 6).

1204 30 mU/ml/mM
N 30 mU/ml/mM
100 %
*

€ -
=2
19
[72)
E

201

o
Control 40 70 100 130

RCA concentration ( pg/ml)

Fig. 6. Effects of Radix Curcumae Aromaticae (RCA) for DNA sy
nthesis in cultured rat cardiac endothelial cells. Cultured cells were pre)
ncubated with varous concentrations of RCA extract for 3 hours, and then exposed 10
30 mU/al XO n 0.1 mM HX for 42 hours. DNA synthesis was measured by  ‘material
and method™ . The values are the mean*SE for 5 expenments. Significant differences fr
om the XO/HX-treated group are marked with asterisk. *p<005 **p<0.01
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BLS CHE BE ANME =65 NHTE ENEn
WEN I R £F Sol TafEold, oz wia- >
LB UEFEL FBS #oA 510 ohiRI B AGIRET
MFHEE 5SS BoOttL sl9oH, 2= fis BY 36 sUE
fEFS VERN FME Y FERS o1l X2 ARRER 7
SR MR B RS NREE IR e nE §ren
BERE ARAERE L6 MG BE Bl SS Kol =38 me
o] S WS KM RI WA WEOEG BEAL &
BALS BT SIMTE ol4 T} Zo) 8L BHASIA Al
S IUSS & LA YASH, BLY HEOFE AL
ZA] curcumino] 0.3~48%, S 1~5%, A& 30~40%2} 4%
9 A Sold 79 FHELE turmerone 0] FHE o
P, 2ol 2ol B AP FA] Kelkars} Sanjiva™ = B
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g X808 =28i5}9 1, Khalique™= A0 1,7-bis(d-
hydroxy-3-methoxyphenyl-1,6-heptadiene-3,5-dioneS  &QI%H
H} QOM, Janaki 9} Bose®2 @& olA] curcumin®] Fa|uby
2 ¥l vl .

A ARF71E xanthine £2 hypoxanthineo] oxygendlj 9}
B4} A18lE)=H o] ¥HE2 xanthine oxidased)] 93141 ZHmiE|o
superoxide radical(O*)3} hydrogen peroxide (H:0;)7} 484t}
PO ol@A WM A2AMS7)E H(iron)Th HH2E10] hydroxyl
radical (OH)o] AHVCF™. WA= QR AGo] Axg
721718 WdA7ie 71-o] Aedl 11 & XS A2 A4E
SHLE ole 4y9 FEVIEEN 3718 TEE sl 40l
3T AASEAE o8l /g 4} BAAA BE uidsh
e 1 BUEEE Y4EE Aol 2RI, 018 |alv)
S AAG dhgdo] ot GAute] BEs] AYHIE TS
7)Aut Tld, DNAE R84 4 A2 RAMoIH T
OlEE AABo} it 718 YEol EXish= o€ HWolAA
T A7t 1) @950 ehlGhe superoxide anion (02')% k13
{skeA (H0,)8 HERF= 491 superoxide dismutase
(SOD) W TRIBkpEA B EAQ catalase, peroxide So|cpP™.

HolM |EI7IE e BEE FoRE L ol RelVlE
o] B340l =ot gA AAE H2dl FEE 11 FES YA
ket THE YolAizAS 84 ol 47t 593 98 skl
2} BZETPS,

Aol HA XO/HXY HEAHZIME ZHEANE NR
BYE o18slol ZAGIATE NR assay= M EQ YEES £
She WHORA] o] AEol4 XO/HXE Aeist & {19 W)
A5l Mz WEES A 2t 559 Al QERCR
YEEE UoAA (Fig. 1~2) MEd EHg 7ol Zhang
£ Bug A} ARSI 0l218H XO/HXS] A1) Al
2 FHol wsldl #£9 HolguwE AF  3Hellipid
peroxidation) B+, DNA g4&2 0|25l ZARBIYCEL WA
35 mU/ml XO9] =FolA] thxato] uiskd TBARSZ} oF 50%
EI15H e FEEE 30~120 ug/m ST E 317 AAel
gl & 35 mU/ml} XOE 4247t Agislo] XO/HXoll 9ol 71
Sh= TBARSo] thdl HAEHE ZAKGING:. 1 E3t B8& &2
B2 90, 120 pg/meS sTolA RS AMETE LIERIC
(Fig. 4). DNAE M ZE4A501U E3lsE RAlskedl tHEA
B0l shiolcy?. Wik Alel £4 9 35711 E 3
HOoR Mg £ ed ARRAIR7IY Mol st BE =Y
T 59 shie DNA gddel #aolnt. XO/HXE Xe|eh
Soll Bizisle] DNA HEee AoAIZCu(Fig. 5) BE £&
29 YojFEHE DNA & Sold RARIUTCE B F&
B2 40 pg/me~130 pg/mee B2 A M2 2 XO/HXo
93t DNA 49 ZtAE Az er E36] 100, 130 pg/me
STolA 7o Z4LEHE VERITHFig. 6).
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