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Effect of Scutellaria Baicalensis Georgi Extraction
(SbGE) on H;O;-induced Inhibition of Phosphate
Transport in Renal Epithelial Cells

Cho Eun-jin, Youn Hyoun-min, Jang Kyung-jeon,
Song Choon-ho and Ahn Chang-beohm

Deptartment of Acupuncture & Moxibustion,
College of Oriental Medicine, Dong-Eui University

Objective : This study was performed to determine if Scutellaria balicalensis Georgi extract (SbGE)
prevents oxidant-induced membrane transport dysfunction in renal tubular cells.

Methods : Membrane transport function was estimated by measuring Na+-dependent inorganic phos-
phate transport in opossum kidney (OK) cells. H,0, inhibited phosphate transport in a dose-dependent
manner.

Results : The inhibitory effect of H,0, was significantly prevented SbGE over concentration range of
0.005-0.05%. H,0, caused ATP depletion, which was prevented by SbGE. H;0; induced the loss of mi-
tochondrial function as evidenced by decreased MTT reduction and its effect was prevented by SbGE.
The HyOz-induced inhibition of phosphate transport was not affected by a potent antioxidant DPPD, but
the inhibition was prevented by an iron chelator deferoxamine, suggesting that H,0, inhibits Nat-depend-
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Conclusion :

tective effect.

Key words :
cells, antioxidant, reactive oxygen species(ROS).

ent phosphate transport via an iron-dependent nonperoxidative mechanism in renal tubular cells.

These data suggest that SbGE may exert the protective effect against oxidant-induced
membrane transport dysfunction by a mechanism similar to iron chelators in renal epithelial cells.
However, furher studies should be carried out to find the active ingredient(s) of SbGE that exerts the pro-

Scutellaria balicalensis Georgi. extract{SBGE), H,0,, Phosphate Transport, renal epithelial

I. #% W

gtolstoll M B T, YA YK ERE
st Mg Ay E& Fo% BE FET K
gaick B9 AN 2 75l dA, Ricremd 9
3 KER#HE 2ESE Vg e, ol A%
ogte] YEHA, HxPAA, FF0734 79 7lF
< EFEH, E8], 471, 77 E4E 93, AET,
Buo 2R M fEEe A

RIEVERE %5 (reactive oxygen species, ROS)

£ BEHAY} $este) ANE Yosln
olZ Qs ME TFAAES WA DNAZ &4

AA il T2E A7, EiE S 3
712 @i mE BBHRY Jlsd HIAc
ROSE 53, st oA g gyatart
LY HROM 454 A8L Edehs BN &
HHEA R A Y24 I8 anEre ¢
HefEE g T3 2L BHY AX % 7ls s
A% AFL dosle Aoz LA Yo

LS HRRR, BAWE MK 2R ZeE
stel, 2 &, AW, M, BE BB BERR
5& AEFH,

5] Be AP A7 o FVL EHo| 9
A715, vBEFA 2 Agdold wAE FFE,
292 #%o daolgazd ag ATE, o B

’° %K%w
zs}@q )Ny &%
E 7% BAE dsgle
E%Ol B Sojgkoyt 1 37t Bl LMkl
A ARYA GO

oo EEEHWo) B LEMEAN H0 4 9
3 e MmE B WslE mHEiex FFsn
2 & AgdMe H0.2 AHgEYE 5 #iif
olxel wilsE &S WY ATP 223, MTT
B o9& nEZseol )5S SAsgon, A
A 716 48] el HOo0 2% Wi
BEpol n)X= AR B FT EEER)
A vlustel FoF NS Y)o Bushs

gho]o}.

IL. A8 o i

1. %0

#% (Scutellaria baicalensis Georgi) 300g&
Zrol methyl alcohol® 718to] 4417 <t 3213
BRAA FEH0, BE Fol fiGste] G T2
o] 46go] ¥ it srREel LAz
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2. OK #afnol 5%

HE A= f3 oY% MK opossum
kidney (OK) ##+= American Type Collection
2 HE BEdol —@el BRT 75are) &S
Eetr3q) 2agit, #iE 10% FBS(fetal bo-
vine serum)-DMEM/F12 (Dulbecco's modified
Eagle's medium / Ham's F12) 35#&®KNA 37T,
95% air/5% CO,9] 8}l incubationdte] #j%F
gk AlZ7} confluencedl =28, 0.02%
EDTA~0.05% trypsin §9%& o|&3lo] 21} &
£ 35tk X+ 10% FBS-DMEM/F12 ujod7)
Ul 24-well 23 9% platedlA] s ZE
AR AE BEE v A4V & A AEX=R H
YA ¢ F 3~4% FHoll A FEA,

3. A5l 1BfEC| BE

AEE AAE BES peroxideZ 115 NaCl, 5
KCl, 25 NaHCO;, 2 NaH:PO,, 1 MgSQy, 1 CaCly
9} 5 glucose (pH 7.4)& #-#3 Hanks' balanced
salt solution(HBSS) oA 37CZE 1208 &< g
Bt

4. BB WX

F7) w2 BERE 24-well plates]A] wjokg
monolayer® ©j&38to] Y35t HEE AlstA
°of x2A7 ¥, BEHRS AAS L 137 NaCl, 5.4
KCl, 2.8 CaCl,, 1.2 MgS0,;%} 10 Hepes(pH 7.4)
£ A6 gERez 7 W AT HEE 5
#M [*P] -phosphateE &3+ koA

37CZE 30% &< incubationdtit}. incubation
T MEE ice—cold & A WE AT,
0.2% triton X—100 0.5mo] &&stict. BHS
AR5 Hall, 4 B2 04 HE AHsE #k
scintillation counter (%44 A% A%7], TRI=
CARB 2100TR, Packard, USA)Z &38qit} &
#32 Bradford W'Y 02 Z431%t).
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5. ATP 429 Al

OK MEofre] ATP A& 23EAY luci—
ferin-luciferase ¥AH7Po2 &33Hct AX
€ Al x=E2A F, 5008 0.5% triton
X-100 ° £3A17]12 1000 0.6 M 9 24k A
A3AA g Al w34k AX FRHEL 4 mM
MgSO4(pH 7.4)& #F& 10mM QA ZF &3
AZ IY=HAT, 109 A E samplec] 100ut
°] 20mg/m¢ luciferin—luciferase® 713tk 2
o] ¥t 20%°Ht luminometer (B3 A 57,
MicroLumat LB96P, Berthold, Germany)® 7|
35ict. 9y 32 77 AX B8 o uel
AR

6. DIEZE2|0t 7|5 AE

nEEsEol 7152 MTT H4dEE"" e o4
atod Hrhsbgich MTTS 22 tetrazolium H& o)
EZceel gFAiildd o WHyYPso] FE
formazan @88 HASEE nEE=go} 7% &
Aol 83tk A¥E Hanks' balanced salt
solution(HBSS, Sigma 38} 22 2AAYA Ko
H:09 xZ80ch AXE A3 ¢ og, MTT
0.5mg/m ¥iF &He H7iste], 37CAM F Azt
FQE wckEon, Ede WoE LERE AAS
3, AEel HA4%" formazan ZAAE dimethyl
sulfoxide 110uto] &8AZTH 2 &L 100 W&
thro] 96-well plated] ©]45om, zt welld
BE)P T+ ELISA Reader(Bio—Tek Instrument,
EL, 311)& 550nmE FA&Act A H0.8
AAT FelA ZHE tzde WEER EAS
%At

7. {LBEEL,

**Phosphate® American internationaliit
(Amersham, UK)2%E TRt;. Deferoxamine
(DFO), Hepes$} (3—{4,5—dimethylthiazol—2—yl]
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-2, 5—diphenytetrazolium bromide (MTT)+&
Sigma Chemical jit. (St. Louis, Mo, USA)Z%¥
F93ch. NN —diphenyl-p—phenylenediamine
(DPPD) Aldrich Chemicalit (Milwaukee, W1,
USA) 23 H 798 U2 EAZFES AlusE
A1 AE AHEUT

8. &

¥ = SEE HolHE BN, F 181
xpol& Student's t—testE o] 43t HrlssoH
2X5A1= 0.050]t

-2
H

A
AL

III. & &

1. H0.00 SIBH /4MeER &) #DHI0 CHBH &
EHRERC Y

EEEFPRS AAT AN o RES
Ho0:0 ALE :ZAZ S Mileel B8 BE 9
oz wWAAG 53 0.2mM H0:olMe
2.58£0.13nmole/mg/30miniA 1.88%0.16nmole
/mg/30 minZ #AF WA E BAFAT. H0; &
E7F 1.0mMZ F71810 8 o, #E BEE control
9} 22% 4%(0.57 £ 0.18 nmole/mg/ 30min) 7+A]
APt 28y 0.005%9 EEEHRS dotet
e, WHEEFKS H0, #BE 0.1~1mMol ZH
ol =l wEsEEe] BE B E oplskd ¥t
(Fig. 1).

EXgEw] e A YFss] A8, o
oF3t ol EEEEWAM 5mM H,0,8 A3
AE HEE BES WEFAT H0v 251t
0.28 nmole/mg/30min°l4 1.14+0.22 nmole/mg/
30mino. 2 the 45% A= BES BIAHLH, ]
o] HEHEHK-S 0.001%14 FAAUA HiO00
o3t HisER BEMSRE PRSI T, 0.001~0.05%
72 BE JEHOE FUHEoH, 0.05%d4E

30} O Control
gE " @ +SbGE (0.005%)
SE
o
3 % 20
® E
L~
oo
wg 10
SE
£
oc
0 1\ 'Y . L il i
0 0.2 0.4 0.6 0.8 1.0
H,0,(mM)

Fig. 1. Dose—dependency of H202 on Na™— de-
pendent inorganic phosphate transport in ospossum
kidney (OK) cells. Cells were pretreated with various
concentrations of Hx0p at 37°C for 120 min in the
presence or absence of 0.005% Scutellaria baica—
lensis Georgi extract(SbGE). Phosphate transport
was measured for 30 min in a buffer containing Na*.
Data are mean+SE of three experiments. *p<0.05
compared with the absence of H202 ; #p<0.05
compared with control (~SbGE).

H,0, (0.5 mM)
30t | '

20} .

1.0

Phosphate uptake
{nmole/mg/30 min)
4

0
Control 0 0.001 0.005 0.01

SbGE (%)

Fig. 2. Dose—dependency of Scutellaria baica—
lensis Georgi extract (SbGE) on H20. induced in—
hibition of Na®—dependent inorganic phosphate
transport in ospossum kidney (OK) cells. Cells were
pretreated with various concentrations of H,0; at 37°C
for 120 min in the presence or absence of various
concentrations of SbGE. Phosphate transport was
measured for 30 min in a buffer containing Na®.
Data are mean+SE of three experiments. *p<0.05
compared with control; #p<0.05 compared with H;O;
alone (—-SbGE).
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control®} A2l Z9tt}(Fig. 2).

2. H.O.0 S8t ATP A0 8t HXHsH
& FE

ATPE £E3& Na' 924 55549 714e
o #iasEio] W O bl A Euks
7] W&o, ATPY AE& AEXZL 7lgxers
Na* H3lS B Az Zola wely, Kl &k
Atz Roltky . EEgEH Ol Hy0,0) o3t ATP
AEE dAgeR] $EE7] A8, 0.005%8] #EF
RS A7rstel 05mM H:0.2 Hag AEY
ATP &H&E 33t AX7 0.5mMe H0,
2 AeHUE o, AX ATP &HEL 7.350.63
nmole/mg protein A 2.05%0.15 nmole/mg
protein® 2 WASG o EELHK s 6.27
*£0.52 nmole/mg protein® 2 FJAUA F7t5
2Ack(Fig. 3).

- 9.0}
£
z 2 = #
£ 'g 6.0} 3
S g
o g
i-<- ° 30}
£
£
o _ S
Control H,0, H,0,
o+
SbGE

Fig. 3. Effect of Scutellaria baicalensis Georgi ex—
tract (SbGE) on ATP content in ospossum kidney (OK)
cells. Cells were pretreated with 0.5mM H:02 at 37T
for 120min in the presence or absence of 0.005%
SbGE, and ATP content was measured. Data are
mean*SE of four experi— ments. *p<0.05 compared
with control; #p<0.05 compared with H,O, alone.
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3. H0:0 3t D|EZREE|0L 7|5 R3O
CHEH HEHEEARC J&

H,0:9 &3t ATP ARE nEEc o} 7%
A op7]sle ATP 24 WA 1 998 €Y +
A& Zolrt, webr H,000 2%t ATP 228 i
Hshe E5EEKS T8 34 nEZCo}
71 fAY A%Y F Ao o] TheAS BEEP)
A8 EHFERES HMHAY AAS A HO0.2
Aeldt AErM2 mEE=Eo} 7)5E HARE B
oek 1% 4914 0.5 mMe H;0.0) =3¢ AEE
MTT #do| &ZstA mgon, ol& 0.005%9
EEEER s AsE AT H0,2 Held AX
oA MTT #4+ controle] thal 4592+4.62%
FEo|g o BFekEAL H71g A $olE control

3 2 aol7} AR (Fig. 4).

)g\

100 ’
9 1
= 80
2
C 6o}

B
O 40
1™
E 2f
=
0
Control H,0, H,0,
+
SbGE

Fig. 4. Effect of Scutellaria baicalensis Georgi
extract (SbGE) on mitochondrial dysfunction in
ospossum kidney (OK) cells. Cells were pretreated
with 0.5mM H0, at 37°C for 120min in the pres—
ence or absence of 0.005% SbGE, and MTT re—
duction was measured. Data are mean*SE of four
experiments. *p<0.05 compared with control; #p<
0.05 compared with H0; alone.
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4. HoO0f 28t 14REER &0l Cifh Asped
XIHe &

Ho0p7F #ALSE Ao o)t wimeel &S Hl
A, a2y HEEERC] AHs B 4L F
8 By ATE NAEAE gotrr] A8, H:O:
malel )X AspEAAY FEE AT &
ZgEno e vndd. FAF AsA
QI DPPD 10 M2 Hz0.00 oJ3 #4Meel Esk M
of 48 7|XX gttt olghs YFRAHLE, 2mM
9] iron chelator deferoxamine(DFO)< 0.005%
o] EEEFEHY v FENA HHE FIBEA
t}(Fig. 5).

g
o

H,0, (0.5 mM)
|

w
o
Ly

n
Q
Y

10}

Phosphate uptake
(nmole/mg/30 min)

Fig. 5. Eftects of antioxidant, iron chelator, and
Scutellaria baicalensis Georgi extract (SbGE) on
Na*—dependent inorganic phosphate transport in
ospossum kidney (OK) cells. Cells were pretreated
with 0.5mM Hx0; at 37°C for 120min in the presence
or absence of 10 uM DPPD, 2mM deferoxamine
(DFQ), and 0.005 %SbGE. Phosphate transport was
measured for 30min in a buffer containing Na*. Data
are mean*SE of four experiments. *p<0.05 com-
pared with control; #p<0.05 compared with H;0»
alone.

IV. % %

# ¥ (Scutellaria baicalensis Georgi)< ZE(E

By atel] £% 54 BEAOTE HEEE %KESD
O, B, B2, B, B, KiE, MBol Est, HARR,
BARE, FiIK BRE wWet, &E, Al Wi,
BiH, BE, BBHARETE ASTL B> Hag
BEZ RS, ol ®iEF KoRH MBI
AR WS A5 &FH7} o) KEE, HKEE,
HRmToR BHsHE, BEk Bk, MEH #
H59 g o]gBHYY FQAHEL haicalin,
baicalein, woogonin §9 flavonoid #2232 A3
st a4 SAGAR A% gdelx], HAaksixA
A o] gt g 4 B, QXY 34
FEA Ah oluFg, AFFE, EH o) g,
g, g9, g7, gulolgx, AA, A, 719 o) F
a7ls, AUSAES 7)E, dedAEE B
A7le olgd4a, X AdAL A, EAESE FH4
g, #dzhg Fo] RuHgon, vlojyAA
G, A, g, @3, Ul T S4H3 g
TpO-18

GRR EEKER>ANN "BEEK THEA RS
M>", <R~ EEER> “BEIYE HEzA
Womt HEAR Hrad”, <GERaEm>d %
HKBE ERW FRED e} slol B STl
9 RS 715 AHsieith

B AU 84 AFA BAEHEAA oA
710, Ad=TE AU AEF, B6Y] 498 2§
gAgoen AL PFE FAsHA o AE
o B L Bl 3R, obvlAl, dAMEE, M
5L AT EAshs B4 2ubale] 8 Na'
8 7 TFHLE AFFHY, AXY wsh) A
A @7) Aelel whet RS walshA Bopet

ROSE #& o|FA 42 HZ A= 4 3
27 vkt Hsstele BE¥CR AH HS
B-EAE 7HA7] wiEel, EX3 Xgate ol &
3= AU AELY AT AAFGAE oA
Axe Fzu 549 ®sh o 540 BgAs
GalgAd el A8, DNA 458 23, 3] 7
3 AZde v|EZEgote] ATP oA thatz Q1
8 At A} gAMLY EFo] M gy
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olZ Qs A AT Tz W} LAY,

H:0:9 2& ROSt HEEY wh3e] 85 &
T Y5242 RH FF 45 52 A%
T4, AX &S XS HBREAT gen-
tamicin 54 F4AZZNT tho] B A@H
o] #Aslo] Qo ® e in vivo and in vi-
troo] thdk 2R ATE Fal, AL AXdM =
thekgt A4Fe] whgdle) ROSE A & e 2
AF 7HsA0) UAe ¢ £ AT BAQY ROS
¢ scavengerv ROS w7} Ao} ojgt o 2
oM e W) #Fo] shsditt weks HIZee
AAH AR AEA JEO2E ROS scav—
engers AAtehe OhE Whlel dist A+t AFA
27 o]Fofx| 1 9t}

Ad AE JRAM 328 FF L MY 98
AA A& e L vAch g 120714
AL okFo] AEZRE dojAn B Uz A7
7b olg SFOE o|RA T, A AHEFQ o
9 ok FE A AE AEE FHAA wEdR R
olct. & &, 2HZo|E, 744 glucose,
anticholinergics, g4, Tetelo} oukel 9 Hig
Bl Fol A

2 A8olXE HiO0 o3l e ko] oA
g AT EEERERS Foiste] s
o]F9 g AA AR E A¥EI, ATPE 2%
3= Na' &3 FE5F5d J8 84 AFF7)
dojupr g ATPY 4AF& A¥uhe 7igzzs
Na'8& ZarZ Zoln ugZceol 71%31E
do Hojegh= Bedte] AEe) ATP #f33 v
EZCgol g5ritd od) gdsE BAo &
< ZAs%

BE 3714 HEE 2234E FE 137
e, Ho0.8 HAsEE BE d £ Atk H0;
g A ES AT AES WY 33 F
o ¥4€ct vEE=elo} Az ¥ e 3E
23 A 471904 AREE Ak o 2%2 FArst
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£ Hy0:8 2& ROSY HE il F8 Aaol
P FAlYl oke MEQ) ARE HiEtne, &
2&8o] JsAE ofYE, ROSY HE &£4E o
ottt JYIT E73l1, W& F$¢ ROS A )
£o] F7H3te] ME i HE XA BHEAY A
X Abg}l &£44o] dojdtth ROSE AAIXY Azg,
F2UE, AEF A4 Fo WL F Ao, g2
oI U4 g3 FE Wy P FelE AN
24 Qo agEg, ROSE B B4, 4 2
g9 Ao dF o] g} o]y FAHAM A=
& AR A 9] Afgo] QT ik},

HE AP A% EAFoJA ROSY F2A4
g Qo] FARAT, A AME7} 18 &4
A s g Jdely d3de AL oy
B&3A ola=En AA At AHg EAo] 9% A
¥ &2 A 5 F AXe] 294 7%
o W3E zYstn, AT 4 AA" 7jFoly
ax 7153 2 AxTe 7)Fd wgE s
Y BuHo] & uzE A% FAR A4 TN
ABLEFo]l fAFY ¥44A8A(LDH) #u 712
T3, glucosed} HEMH 2ubS sy, =3
PAH ¥4 £42 f280 ™ 21 5979 w1
A FEEE AR, A% 99 EHY oxidantol
o LDH #u]9] 7|23 7]do] AE 7]5o] ¥
e A9 VATgE daohe Aol 1859 #
ol W24, oxidantol ©J3t LDH ¥ul& A3}
2 Az Aol o, PAH £49 oxidantel 2%
el re -9 difg geta s 2
AT Ao Y, HoOpe EXERH ] A gl
£33 & WA Nat+ &2 Sl ERe
medchFig. 1. E5EEES BEd ave
0.001~0.05%9) #E M AHME 45 &F
o2 Yehtl, 0.005%0189 BEAM T3 &
7} 2= Fig. 2).

B]& oxidantel 93 X 2wk oo A&
7140} o} A=A A, ATP A%+ AXY
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B

&4 7159 &34 Qlol 233 98¢ ¥ + U
A Andreoli $%0] #Alg vl2E, oxidant7}
ATP 4% % Na'-K'-ATPase 249 28432
A YA o] Wz BAE xYfTt ol
LLC-PK1 A X ¢} wjFAI ohE A1 49 AEA
A9 Na* d&3 glucoses) HiES F58 13
A Bk B dFoA H0:8 ATP 259} nlEE
cglo} 715 AAE FEach(Fig. 3,4). wWebA
ook HxaEako] ATP AR89} Hy000) 93t njEE
tglot 75 BRE MHSE, EEEHERS H0.
o o3t piELE E® MRS NPT UL Rtk
B A7 ol Wy EEgHR o8 dA A
A3tgE BAFTh

HEEERS A7 el H0.2 M2d A
FolAo MTT #4E 90.29£10.29%°]9, ol
control# £ o]zt e, ol&d AFrt ¢
&= dlE, EEEHEHRS H0:00 dg v]EE =2 o}
4L Atk el (Fig. 4).

Az gk 715 tid oxidant®] HA &7}
TR B o R S B R 3 S et e S R 3
g B dEel, AFEHEK Wl A%
= A A9 Ay F AT, gy 2
ATolM s HaO, off o3t Himeel SER MH7 2
Al AbglurA]A|Q) DPPDe ojal ke wxl&= o
%tHFig. 5). ol& Hx0.9 4ol FAarsiAd s A
go] gl5& Yehix Sith oY Az HE &
#9) Ha001 98 dAs OK MEeA 2 FAtalx|
ARt poly (ADP-ribose) 9 DNA, RNA ¥4
8 Zu7} 5 &£49Q polymerase] 843 &
#5jo] lvk= Min 979 3¢ YAsked ol
BEBHR Wl At fatst A9 M=
2E QAU d9eS AASET Yok

Oxidant: 3 &3 9 A9 #itslel] w]ej&E
A 7jHE & AE &48 fEdtn gA
gtch B Aol E iron chelator DFOZF Hz0:00
9% Na' &3 MME Rk MHE AdPed

o] Min 9¥0) RuE Age} dX@c} £ @
T A#4E o ASEHERS ATPAES EE
ol 715ANE AFEAoH, iron chelator}
FAY 71AE A, g Eigel oI H.0p ©ll
A% Ml ANE vA F dLE ¢+ A

%, o008 #AHg Adge dE 5444 71388
8 A4 A%E Uiy, ol&, EEEHRC) A3 ¥
A Z48tH= iron chelator®t fAMH 7148 Fa
pigey) EoE 713 & Slthe ARdo|t)

old Uy Aus} s vhe, EEEHKO)
A N A MY iron chelator?t FAMSHAl 2H4
3ty MEer ubls FHE FE3hE oxidantol
el Wold anE wd £ YU A, A%
AFME olF Bl ETE A EEEER
o 4 AEE A& o] AR AAsHolok & R
olt},

V. &

EXEFROl HE LMl HOq0l 2%
W &R Mol vlAle 9%E A O
I P AEL Eu

1. H:02& 0.1~0.5mM¢] #&E HANAM REC)
JEAH o7 HEEY BEIIES M

2. EEEEEKL 0.005~0.05% BENA HoOz0
o pimEe] BE) MBS fodUA BRI

3. BEEHKRS 0.005% BENA H0.0 A%
AEY ATP 232 MTT 499 B E BF #2
A pEatgl.

4. Hy0000 13 4Rk #EHpEfs= DPPDS] 9%
£ ¥ 4oy, 2mMe) DFOE ESHEWT &
A SR piEstglT
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