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Effects of Sophorae Radix Extract in Pulmonary
Vascular Endothelial Cells Damaged by XO/HX

Kang Beom Kwon, Ho Seung Lee, In Su Kim, In Gyu Kim, Do Gon Ryu*

Department of Physiology, College of Oriental Medicine, Wonkwang University

To investigate the protective effect of Sophorae Radix (SR) on the damage by pulmonary vascular endothelial cells
by xanthine oxidase (XO)/hypoxanthine (HX)-induced oxygen free radical, Neutral Red (NR) and c-fos immunopositive
cell assay were used. The results were obtained as follows ; The viability of vascular endothelial cells treated with
XO/HX was decreased. And c-fos immunopositive cells represented a maximal increase in group treated with XO/HX
for 2 hour in pulmonary vasvular endothelial cells. But pretreated groups with SR extracts were not inhibited the
increase of c-fos immunopositive cells by XO/HX in a dose-dependent manner. These results show that XO/HX elicits
toxic effects in cuitured pulmonary vascular endothelial cells, and suggest that SR extract is very effective in the
prevention of XO/HX-induced increase of c-fos immunopositive celis.
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olol XMxk= ®E FEE0] 4F 9 ssWZRE 2ol
PN M 3 (pulmonary vascular endothelial cell, PVEC)Q] &
Yol gt YA FHE FHEVP| ol HE FEES H A
Bt & L4ANF719] xanthine oxidase/hypoxanthine(XO/HX) 2
BTN Zoll EHE FUAIZ) & cfos positive cell2 FAKSH
o S8 AE GU7iel Buske slolct
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1. A el et

PRI M E] B2lE Kasten® wWilol wat A&
oh. 479 MSWOZRE 2el¥ EBNEIAZ (pulmonary
vascular endothelial cell, PVEC)E Eagle/s minimum essential
medium(EMEM, Gibco)oll 10% fetal bovine serum(FBS, Sigma)
o] ZE o] go} EFT H MEE 1107/ welld] L
2 418314 96 multiwellol] o (AUt olu} BS540 EEE
A 42 YN E AT E 5l 37T, 5% CO.E Egte g2



2 MEgt & 3,000rpmollA]
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g 55712 dusse & 8202

3. Xanthine Oxydase(XO)/Hypoxanthine(HX)&| A& ¥ Azl

B2 A8l AHE3l AlQFC 2 xanthine oxidase(XO, Sigma)
2} hypoxanthine (HX, Sigma)S % X029 A< 100 mU/ml, 10
mU/ml, 1 mU/ml9] AANAE, HXY AL 1 M, 100 mM, 10
mM9] AENS viso] dordol BEst & AE g Hygh
PO F B4 ABIAU BRI ge AP uiYgdel HIIsk
AHEBIT

4 MEEY W Polgn a4y
1) NR 2

Neutral red(NR, Sigma)Q &2 o] 5&2 XO/HXE
Ae)dt PPN M EE phosphate buffered saline(PBS)22 33]
AABIRCE. AXHSAE F g MRS 5 mg/meQ NRE welld
ABEEEE 34510 Y IS 3417} B 37T, 5% CO, & &
e F 271004 i3I FAIL St o] EdE M
& PBSE M % 1% formalini} 1% glacial acetic acidZ A2]|$}
C}2 ELISA Reader(Molecular Device, USA)Z 540nmol|A] &3
TE &F5N dEZFY vl RAKIECL
2) c-fos THZ] ¥ £

AAE AIHEQ S E AM2ISH AEEH AR E oA &
2 HETE cfos YHE FFoW] oA
paraformaldehyde + 0.1M PBSoll4] 3A|7F &5¢F A 2ollA 1LF et
% 30% sucroseollA] 2&1 Brxigict. 1 & pH 749 PBS 32
Z 33)0]4} MXSEII 03% triton-X 1002F 3087 X&) &
PBSE 33] o]4} AAETHY. I & Blocking agent(Normal goat
A2oli] 3087 A2t ths  YXKA (c-fos,
oncogene sci, 1:150)2 G4HMTollA] S SO WSAIZ] & 2
AIZHEQY A R0l TEAIFIIL PBSE AIASICE 71 3 O|XIZHA|
Q1 biotinylated anti-rabbit & anti-mouse immunoglobulin
(Dako, Denmark)2 41 20jl41 4087} AHelsld PBSE A& 5l
strepravidin peroxidase(Vector ABC kiyg 2087t AZ|dIH
PBSE AA3} 5| chromogen®] 0.05% diaminobenzidine@ = gt
ABIICE BFFZ IAES AESE £ BEEn|FslolA
ZHAROZ HOJE cfos YHHEE BESIHOH, SHIAEEN
A)2~8l(Image Pro Plus 4.0, USA)C.2 BT

sampleg 4%

serum)&

5. EAAE

AdgZo] st fFAd9 #EES ANOVAZO| Tukey-
Kramer multiple comparison testoll 215133 20 pgto) 0.05 )5k
Q) AT 7Y AR IRt
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XO7} i} EHEH M ol mRe FHE JESP] 26
5~50 mU/m¢ STZ AHeleh i BN EY NEYES
£ NR F&gol Qi 558 27 Meist X0 skl Bl
slod AE9 MEGO] ZABINMCE E6) 35 mU/me, 50 mU/mé
X09| AMlolAle MES WEEO] tizTol Bisled 481%
(p<0.05), 22.2%(p<0.01) Z43ld S & VERITHFig. 1).
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Fig. 1. Dose-response relationship of XO treatment on viability in
pulmonary vascular endothelial cells. Cultured cells were exposed to varous
concentrations of XO for 5 hours, respectively, Cell viability was measured by NR assay
and determined as % of control The results indicate meanxSEM(n=5). Significant
ditfe-rences from the control group are marked with asterisk. *p<0.06, *p<0.01

35 mU/me] XO7t Zerg wieklolx] BN EE 1-7
A|ZHECH uiekel = A|749] Aol WE AZY YEES &4l
St A AEId Aol JEHOZ NE YESo| BAsIHCH
23] 541700 thET HI5I 53.3%(p<0.05), 7Al7}ol 46.3%
(p<0.01)2 I3} VIERICHFig. 2).
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Fig. 2. Time-response relationship of XO/HX treatment on viability
in pulmonary vascular endothelial cells. Cultured cells were treated with 35
mU/m XO n 01 mM HX for various tme intervals. Cell viabiity was measured by NR
assay and determined as % of control. The values are the meanzSEM(n=>5). Asterisk
indicate the significant differences between groups. *p<0.05, "p(0.01

2. XO/HXol| 98} @BNTMEY c-fos positive cell 7ol o
ot w8 X289 59

XO/HXoll 218t TN M Z9) c-fos positive cell®] ZHoll
] =AY 998k 20mU/mé XO/HXY 552 1, 2, 3, K7t
Z0F £ ZA)7] & cfos positive celld) 58 SHTH A3 243
o} )3t oAl IR Toll dlsld 48.7% E7131932m 11 o]
ZollE AA6] Haslzicd(Table. 1).
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Table 1. Time-response relationship of XO/HX treatment on c-fos
positive cells in pulmonary vascular endothelial cells.

XO/HX c-fos positve cells (% of control)
(my/mi/mM g 1 2t 3 hr 4t
0 100£76 10084 100+9.1 10074 100£6.7

20 1086494 1214117 14871132 1326+115 11234109

Cultured cells were treated with 20 mU/ml XO in 0.1 mM HX for various tme intervals,
A number of ¢-fos postve cells was measured as described n Matenali and Methods
and represented as % of control. The values are the mean+SEM(n=5). Astensk ind.cate
the significant differences between groups. *p¢<0.05

XO/HXoll 93} S7¥9} c-fos positive cello)l T3t % £&
29 FHE BAB] Y5kd XO/HXoll 24|17} O = &41717]
3417} Mol 10-80ug/mlQ] EH FEES A7 B A2d &
c-fos positive cell®} 8 ZHFsIArt. 1 23l XHElg kol d]
#1510 c-fos positive cell®] 427} Z+45I oM E3) 80ug/mlo)
STE d AH2I$ FoAl= c-fos positive celld) 427} thEF*oll
ulBlod 126% S715101 XO/HXoll S8l E7¥8h Zol Blglol &
o5 AMEHRE LEIICHTable. 2).

Fig. 2. Effects of Sophorae Radix (SR) on c-fos positive cells in
XOJHX-treated pulmonary vascular endothelial cells.

c-fos positive cells (% of control)

(mé%%M Concentration of SR (zg/ml)
10 2 4 80
0 100£74 100124 100£93  100+91  100+75

20 1563167 100+86 1367132 1214+109 1126+135"

Cultured cells were prencubated with various concentrations of SR extracts for 3 hours
before exposed to XO/HX for 2 hour. A number of ¢-fos positve cells was measured
as described 1n Matenal and Methods and represented as % of control The values
are the mean + SEM (n=>5). Signifcant differences from control group are marked with

astersks. "p<001
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Thlol BT ZEA BEAQ FHE(Sophorae Radix)2 iR
AR, Vol BYZ ERE ol2) TIUS UHE AP} 0l Ro]
Reu*P0 2 5%) FHo| AEH O Fuw Ry tia}
of HREWAIZ0| QLT USRI, 24 SREw 5o A8
o) QUL BIPOH, EF HHSFOE QI 429 FEe
Axshe 2HgF%0) Ui SR

4B X O F xanthine 2 hypoxanthine2 oxygenol] 93l
Al 4151E]ET] o] HHS2 xanthine oxidaseoll a4l Huixled
superoxide radical(O?)@ hydrogen peroxide(H,0;)7} 44 =M
22 s} = (iron) 3 HH25H hydroxyl radical OH) I 222 4t
AAR71E WP Sk

Yol WA XO/HXY gaalMz S8a3E NR
ek g o868l RABIXICE NR assay= A2 YWEE
Hoh= QO ZA] o] UEA] XO/HXE AzIs & 99
ol 98l MES WEEE AR 23 s& S ATl 9&EH
OF HEEE AaAIA (Fig 1~2) Ao S48 LS.
RIAALE7)E M EW protein kinase C (PKCO)E &484191H
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olg4g}t PKCO) B4 T 9] £7h= M Z c-fos gene®] WIHE F
Tkl MEQ LAE ETAIFIAU B AE BBl 5718
dIEsINY AESAY e ¥ HalAlg 52258 S
Qe ulADL BUE T ACHO.NE Ufol XO/HX: g3
WM 2ol c-fos BHMEE F7I|7 2 (Table 1) c-fos &Y
MZY S71 e BB YolGRE FHEBTHUAL XO/HXol
LBA)717] 3417} Roll %5 2ZES AelsI¥ch 1 20 M)
e skoll vlElslel XO/HXol S c-fos GEM G SIHE
ARIBIA LM 80ug/mlS] BEE A A2E Folse EAZQ
142 UEITHFig. 2).
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