SASISSBIN N 174 25

ol

L AN Bl a2l DNA

Korean J. Oriental Physiology & Pathology 17(2):352~355, 2003

sl 2o nA+= Hee FsHI)

A - USY - Yols - BUY - YR - Lol - RE
dBusha S Hest Melstud

Effects of Gamdu-tang Extract in Rat Cardiac Endothelial Cells

Kang Beom Kwon, Woo Kyung Kim, In Su Kim, Gil Seong Kang, In Gyu Kim, In Seob Kim, Do Gon Ryu*

Department of Physiology, College of Oriental Medicine, Wonkwang University

To investigate the protective effect of Gamdu-tang(GDT) and its constituents, Radix Glycyrrhizae(RG) and Semen
Glycine(SG) on the damage of cardiac endothelial cells by xanthine oxidase (XO)/hypoxanthine (HX)-induced oxygen
free radical, Neutral Red (NR) and DNA synthesis assay were used. The results were obtained as foliows ; Cardiac
endothelial cells treated with XO/HX showed the cytotoxicity such as decreases in viability and DNA synthesis. Cardiac
endothelial cells pretreated with GDT extracts were not showed 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 GDT extract is very effective in the prevention of XO/HX-induced toxicity.
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2 Hi0y, Oy, O, OH L& 44§ 01838} 4181 & w3}
of Mo 4ol Fol L3E EXGHAHU AlZW USHLAHA
ol B2 v MESSE REPIT 3k 2Zdls d4ta
Zofl tier B HF7t o] R 2 U 56) Ed4xE S 9
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2. N ZeRe

AZEAIA  B2lE AZHIHMEE Ca¥, Mg -freeQ]
Hank’s balanced salt solution(HBSS, Gibco)2.2 33] #|X$ &
1,000rpmoli4} 2087 FAAIHCE HAREE 005% trypsinQF
0850 8l27)0l Y T} pasteur pipette T 3, 43] 2443t
% 800xgollA] 1027t YFR)7IC). HEE A EZE Eagle’s minimum
essential medium{MEM, Gibco)oll 10% fetal bovine serum(FBS,
Gibeo)} penicillin G(25 unit/ml)7} H71g Elolo] 2RA)7) T
£ 96-multiwell plate(Gibco)ol] 1x10° cells/well9] HZ WEE 2
FolGct BFE MEE 3 7405 22 uielog ks
o FJ 2w XO/HX0] E=A] 242 viile HEZCE sl
vl ZAksIA) AEH wiYA g Mel T MIEE PBSE 343 Al
oG om MEE MY 7Y T 2 Ufd ARSI



LAY DNA gl olXE HERY €2H(1)

3. MEA AMx

2 g Age e HE 100gw BE 100gE & &
TB(Gamdu-tang, GDT) 200gi} 7B OOl  H2i(Radix
Glycyrrhizae, RG), BE (Semen Glycine, SG) 22} 200g& &4
Stiadol Wi dZ2I71E BEGIe] 3A17hEe HEVI 2 WES
F 3,000rpmoi}4] 2027 AAEEISHT 3H & 55712 2
SET & SEAXIN ARG 242 HER 56.03g, HE
49.19g, BT 4266g9 B A|EE ATt

4. Xanthine Oxydase(XO)/Hypoxanthine(HX)Q] A& % Xzl

2 2130 AHREH A2 Z 4= xanthine oxidase(XO, Sigma)
2} hypoxanthine (HX, Sigma)2 =2 XO2| Z< 100 mU/ml, 10
mU/ml, 1 mU/ml9] HANEG, HXQ A2 1 M, 100 mM, 10
mM9] HENG o] Jaio] BES & UE Yo HYdh
Lo 34 AESHAL Q% g JF ujgdel] Hrrelod
AHEBIRCE

5. MzEd 3 goian 43
1) NR &g

Neutral red(NR, Sigma)?] &2 2] 5T XO/HXE
Aelgh i AZMEE phosphate buffered saline(PBS)S.2 3
3] MASIACE MAEYLE & A AEE 5 mg/miS NRE well
Y HSSEE FM6 @2 TS 341 S 37T, 5% CO, =
ZZ%E 271004 slBIdTt DA SO eigo] BtF Al
ZE PBSZE MAF 1% formalind} 1% glacial acetic acidZ Azl
gt thg ELISA Reader(Molecular Device, USA)E 540nmoilA]
SETE &™olkd tiRZ Y vl RABIKCH
2) DNA s 8%

U AZIEQ A E Nelst EFH eAe E SR &
2 Z#E [(3H] thymidineo] 10uCi/ml EEHE HjQUHAOZ
el 1A12bE0r BAISIMTE. 100ug/mlS) sodium azideR
DNABE S SAIAIA Ca”’, Mg”7} Qli= PBSZ 33 A8 &
005% trypsin-EDTAZ MEE B RAIZICL A EE Whatman
GF/C glass filter paperZ $E$t & AW E HZEA|IHA
scintillation cocktail( PPO 4g, POPOP 0.1g/Toluene 1L)& ¥l
A7 ThE BANBAS7IE s E B85l ol R
T3} Hluslel WEEE FAISIRCL

6. EAAE

HEZAT ] g FA89 HEE ANOVAZO| Tukey-
Kramer multiple comparison testoll €5}53 20 pgto] 0.05 o8}
Q! ARt FYSr ALE oldict

1. XO/HX7} AZHATA £9] MEG] nXje= Pk
XO7} vieF A Zh oM 2ol plX] & S4 & #aE6lr) 2151
1~30 mU/m¢ =T 2 AeIg wig AZHNTHNZ MZNES

€ NR ZahHoll 93l S8 A3 AH2ld X09 s vl
Sl ML WEG0| Z4sIETt 5] 20 mU/nt, 30 mU/mé
X029l HMelollAle MES YEE0| thEol HIdl] 531%
(p<0.05), 45.7%(p<0.01)7} ZtAdkd E4S LERICHTable. 1).

Table. 1. Dose-response relationship of XO treatment on viability rat
cardiac endothelial cells.

XO (mU/ml}  NR absorbance (540nm) Decrease rate of cell viability (%)

0 081008

1 066007 185
10 060+0.05 259
20 043£003 469
30 0.30+002" 543

Cultured cells were exposed to various congentrations of XO for 36 hours, respectively.
Cell viability was measured by NR assay and determined as % of control. The resulls
indicate meanSEM(n=5). Significant differences from the control group are marked with

asterisk, *p<0.05, *p¢0.01

20 mU/mQ XO7} =P idor] AZRDA =z
12-48A]17+5Qt vl kS & AlZHe] Aol WE MES| HEEE
ZARSH 3 MEl AlRloll JEHOT ME YEZo] ZAadIA
om E3) 3641720 tHET) HIEkH 50.9%(p<0.05), 484170l
333%(p<0.01)2 395 ZAE LIERACHTable. 2).

Table. 2. Time-response relationship of XO/HX treatment on viability
in cultured rat cardiac endothelial cells.

XO/HX NR absorbance (540nm)
(mU/mi/mM 0 hr 12 hr %4 hr % I 48 hr

0 065+007 061+005 060+£009 057+005 05t1+008
20 0512004 045+006 039£002 029+£003 017001

Cultured cefls were treated with 20 mU/ml XO in 0.1 mM HX for various time Intervals.
Cell viabitty was measured by NR assay and determined as % of control. The values
are the meantSEM(n=5). Astensk indicate the significant differences between groups.
*p¢0.05, *p¢0.01

2. XO/HXo)) 98t AZhm M Z DNA gg o) théh shet
el g

XO/HXQ| 5%l 23l Zt4e DNA gd@ko] Zhiof of
S HER I} e HE, BE FEEY 508 &
3l XO/HXol &A1717] 3A17 Hol HER FEES
10-100ug/mle) EEE MeI8t & XO/HXoll 36417 L &A)7) &
DNA g8 ZARIRATE 11 23 XO/HXTE Mels FollA
= E ol H]gld DNA ghdgo] ZHASIATE 2edut ghakal
FEEE REI DolAE AEIS 5ol nlelskd XO/HXol
o3t DNA g9 248 Yolsiin) 5B Z S 100ug/ml
9 55 A ANMelg Foll4 DNA &0l thET(100%)ol B]
Blad 91.6%(p<0.0)Z viEl} XO/HXTHS RElsh w2(50.8%)ol
Hlslol 993 Wl EHE UERITh HERY THAEQ HE
9] BE9 ZF 100ug/ml9 52 A X2l oA} thETol
HI5kd zH2} 72.4%(p<0.05), 78.9%(p<001)2 LIER} XO/HXTHS
XEl$t Toll Hidl EARCE FA Yolg UEI oL H#E
Boll vigle] Yolgurt agt Ae = LIERITHTable 3).
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Table 3. Dose-response relationship of Gamdutang(GDT), Radix
Glycyrrhizae(RG) and Semen Glycing(SG) for DNA synthesis in
cultured rat cardiac endothelial cells.

DNA Synthesis (% of control)

Herb
extant GoT RG SG
(ia/mi) XOMX xormx 30 O yosmx 30 X xormx a0
0 100 50842 100 41326 100  3657%25
10 100 682474 100 56442 100 416434
0 100 718+82 100 62356 100 53443
70 100 834+96 100 675+73 100 629+74
0 100 916+88% 100 724481 100 789457

Cultured rat cardiac endothelial cells were preincubated with varous concentrations of
herb extracts for 3 hours, and then exposed to 30 mU/m XO i 0.1 mM HX for 36
hours. DNA synthesis was determined by abxorbance wavelength of scintillation counter,
The values are the meanSEM(n=6). Significant differences from the XQ/HX-trealed
group are marked with astensk. “p¢0.05:*p¢001
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HEBS ol 2R #BEHE Ho) A= gon*?, g&
9} BEE 4= Qb HEE Tl 43 HEY 232
2 (mmamg) Yol CHEAW ERMR BYHE EAR,
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o BT ROIL HORR, MAWS, LR, SRS
F50] QTia YA Ao, BoE Gl £3 289 #e
Exloln BRH, ¥, MESIL F, BROE AZSI WmBFK
R, SRR, MERNSHE ko) Yom. aEyhE B
2 ol AHEE gl Bol S83IR oM, Buke Al
23 HEct HEE /P o SYs dEaar) Utk
BIRCPSAH ur 22wy AZAZolM HEBEW TS0
XO/HXoll &}3} LDH €859 £717, & vha ghdaol 24
7, AZHE uhE40) 2ol thsled ol EN7} drta 21
Blgct 48X O F xanthine £2 hypoxanthine2 oxygenoll &}
Al 4ralElEn) o] BFS 2 xanthine oxidaseol] 9J3)A] &Zujx]o]
superoxide radical(O?)3 hydrogen peroxide(H:02)7} 43 %m
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59 ZH4oith DNAE MEZF7|1E DNA 3149 7)(synthesis
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Slod XO/HXo] Qg M Z=Z 73k} olol theh Bo|aneE &
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