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Ethanol—Heated Processed Scutellariae Radix Improve Inflammatory Response through an
Inhibitory Effect against Oxidative Stress in Mice with the Lipopolysaccharide—induced
Intestine Injury of Mice

SungHo Shinl#, YuOck Shinl, JooYoung Leel, AhReum Leel,
MinYeong Kiml, ChanHum Parkz, Bull Seol, Seong—So00 Roh!

1 : College of Korean Medicine, Daegu Hanny university, Republic of Korea
2 . College of Pharmacy, Daegu Catholic university, Republic of Korea

ABSTRACT

Objectives : The aim of present study was to evaluate the beneficial effect of Scutellariae Radix (SR) and
Scutellariae Radix EtOH—heated at 200°C (SR200) using lipopolysaccharide (LPS) treated intestine of mice,
Methods : Extract of SR and SR200 were orally administrated, Their effects were compared with vehicle—
treated LPS and normal groups. Subsequently, we measured reactive oxygen species (ROS) and nitric oxide in
the serum and western blotting in the intestine,

Results : The average weight in LPS treated (Vehicle) group was lowered significantly compare to that in
non—treated normal group and this weight loss in the vehicle group was effectively prevented by the
administration of SR and SR200 respectively. The increased oxidative stress biomarker levels such as reactive
oxygen species (ROS) and nitric oxide (NO) in the serum was markedly decreased by treated with SR200. The
decreased levels of superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPx) induced by
LPS injection were significantly restored by both SR and SR200 treatment, Moreover, increased inflammatory
mediators and cytokines such as inducible nitric oxide synthase (iNOS), cyclooxygenase—2 (COX—2), tumor
necrosis factor alpha (TNF—c«) and interleukin—6 (IL—6) in the LPS treated vehicle mice were significantly
decreased through down-regulation ¢c—JUN through reduction of oxidative stress,

Conclusions : SR and SR200 could have benefit effect through down-regulation of abnormal oxidative stress in
LPS induced intestine injury mice, Moreover, The anti—inflammatory activity of SR200 extract was better than
SR extract in the LPS induced intestine injury mice,
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AL WS chopsht A O Aol dofolA] e g4
O Qg Fulg Fhol AVIAY Haet $2 TS FSo|

o] T 4= glon FF XPHolty, WA virus A
9 o] A&V HAH T gt

Aol gl durhgoz A|7te] vk EWEE X
SHA] grotle AAER WA =, FRHo|1L AFAgo] HL 4
At HS BRI Y 2 ARZ o3t E49] X' 5|
Pl aL, FEAE Fole 44y Fof Aol U= F
A Tolshd?, FYBAC digt Yoz AF EAR 2
o WA e,

Lipopolysaccharide(LPS)= ¥WYUH WE4AZA 13 24
A9 BzE Pkl o duR, AXET Ao
gdR L= gty EF AF TR AFAEY 23
& FAH= AZEo] HABH= cytokineE2] A £A3}
1% cytokine?] Hul= AEHLAZ|A JUN N-terminal
kinase (JNK)2} Z+2 mitogen—activated protein kinases
(MAPKs) ¢} nuclear factor kappa B (NF-xB) 59 ZA}
Aol o3 zdETt FeiA U, LPse] BE=d A
macrophage©|A] tumor necrosis factor—a (TNF—-a«),
interleukin (IL)-18 ¥ IL-6&} 2 A 54 IHELS
HujAjd  ®ok olYzt  superoxide (O27), hydrogen
peroxide (HyO2)@} hydroxyl radicals®} ZE reactive
oxygen species (ROS) AL A3} nitric oxide NO)S
H=5HA &437F Ho] inducible nitric oxide synthase
(NOS) @Z& §uAA 2z &4re zefjsit? wepa
LPSE 9% uhs-g Avsis A% mEa gol ARgEw,
FEE FEste o8] FEOA Aol AL Uk
O E, gaeiet geF At gl ofE Rl B=d
ROSO| 23 919 &40l Zragol Hugmn gop?,

& (Scutellariae Radix)> EZ3HLabiatae)o| &3 %
44 KBSl ZF(Scutellaria baicalensis Georgi)?] F3
(ERE 37 FE=2 7R AFHste 2GR EEE
AAsIL AA(EE)SE Ao, Ty FFS FEX
HOFUERS 552 717 ER EREHY # Ball(igu%
WO, SIARIGRBER), S2CHE), UG, ES(il),
BRI, HeEd(EfR), SR, 9F0TH). 54
5 (BHER), FEALCHIYER) & X=Esto] G &
F714%, H, v, 999, #dR 5o 82 = U= A
o A U, o] JRo2E flavonoidd B
E24 309 Fo] EIHo] QlE=dH, baicalein, biacalin,
chrysin, oroxylin—A, oroxylin—a —7—O—glucuronide, wogomin,
wogonoside, skullcapflavone, dihydrobaicalin 5°] Ittt
Do) ofjatgont FHAREY, s, P
Zg? gasad’, gmgan”, YHusae?, Wy
287152 So] RuET FojsofA ko] =4 A3}
9 AAEG ol FEEIE FUHAFIZ] A F2GHE
WE St As dxe AETH 84 4EY EFAE ¢
AElo] Q. 4R X= "AIE FHAF7] HsiA EARE
stgck?, olggl Ae WL 35ha Wae 53 flavonoid
AE Z3t polyphenol HES F7HA A= #ist
7F ARET g md AR 8 flavonoidAE =

=
=

3t polyphenol 3RMES F7HA BEEH SH4EE Wt
2 opy|ay* ) o9t o] B} Fatst o FAZo| )
AF7E Hol L= BTt S FR(ED)ST F2
gt A= gl

olof B dAForE A et F2(EYST FE 22
EE o83t LPS f=8 24 A9 ZES FHolA 4t

o} Geizo] ojg HIE AT vl

Az 2P
1. A&

1) S=

Ao AHE =2 ICR AF 6579 $A0E ez
(LA4F gahollA st Y Bt AEA A AS
A7l & ARgSHEn B8 ARSAY 2ALE conventional
system© 8 2% 22+2C, &% 50+5%, WF7|(light :
dark cycle)= 12A1ZF F712 2E3HYch AlRE LPAR
(ZgWd 22.1% o1, A 8.0% olst, 2A4F 5.0% ©]
af, 238 8.0% olst, Z& 0.6% °4, A 0.4% oV, 4
S A FE7De S SES Tttt dired
st FEAYE Y939 59 (DHU 2015-014)& %o
Agstg o FEHE 8L £

2) A=

B A% A3 BHE Ominherb 6 (FA, 3H)oA
T Aoz AorFANe W TsAASte] oFHFH
FAT AL ARste] AgElET, BEAAE gl
st Fo|Fst A4 mSol QafA AR,

3) AlSf

LPS from FEscherichia coli (serotype O127:BS, purity over
99.9%; L3137), Nitrocellulose membranes= Amersham
GE Healthcare (Little, Chalfont, UK)ollA Fd3slF 1L,
Phenylmethylsulfonyl fluoride (PMSF), nuclear factor—
kappa B p65 (NF-xB p65), Inducible nitric oxide
synthase (iNOS), cyclooxygenase—2 (COX—2), tumor
necrosis factor alpha (TNF—«), interleukin—6 (IL—6),
superoxide dimutase (SOD), catalase(CAT), glutathione
peroxidase(GPx), Histone, B—actin I} 2%} &A= Santa
Cruz Biotechnology (Santa Cruz, CA, USA)ZHE F+¢
AT c—JUNZ cell signalingo|A +Ust T}t Protease
DMSO,
solutionethylenediaminetetraacetic acid (EDTA)= Wako
Pure Chemical Industries, Ltd, (Osaka. Japan)oilA] T+
stk E8E, 2, 7'—Dichlorofluorescein diacetate (DCFH
—-DA)¢} Dihydrorhodamine 123+ Molecular Probes
(Eugene, OR, U.S.A.)°llA] ECL Western Blotting Detection
Reagents= GE HealthcareZ25 ¥ F¢slo] ARR3IHTE ©
Wzl A2k 9ISt BCA protein assay kit+= Thermo Scientific
(Rockford, IL, USA)oA L3ttt

inhibitor mixture
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2. ¥y
) 32 Nz ZH|

AzH IF AHHE roasting machine (Genesis Co.,
Ltd., Kyungki—do,Korea) 7|7]5& ©]&3}a] 200CoA 75
s °ﬂ‘:’}—°— 30% A& F2(EM)E SHHTE 70% ollghEol
NREE go} ALoA 60-Hz Stz 3A7F Fot Eajsta
F23 oA 5 9 FEAZRE AN 36.8% &=
FEESC 183 Axd A dW =3 2 HHeR
245t} 22.8% TE&= FEIIC

—_

)Y Y Y Y oS

= 1 T

ICR mouse (633, $3)24E APEE % 49 2o
2 347 (Normal) 5ute], 34 FEE Fddkl S/F %
23t 27 (Vehicle) 5718, 34 9L {dsln 2 &
EES 100 mg/kg22 A2 FEFATL (SR) 51k, 200
T2 Fa F2EL 100 mg/kg.__i A3t FEEoZ
(SRZOO) S5utER Wieo] g 9 FR(EY)T I8 FEES
397t 100 mg/kg/body weight2] lg—EE ZF 13] AT EdE
stgict, ubxet efE Fof 1AIRF 3 LPS 20mg/kg A1E< &
T2 BEAS AAET LPS §ol 24A17F 2 AR
oz galg Hste] ZA YURYVE o83 BHS
E25H T I Fof|, saline (0.9% NaCl, pH 7.4) 3F3}o]

A7) AF3 BA A7 w24 -80C Bustart

3) BA MK AEHA HO|QOP £

A Qs NS 4,000rpm 102 LA E sl
38 Ay F 2L 1mM EDTA-50mM sodium
phosphate buffer (pH 7.4)& ©|83to] E&latsct. 8%
Wel ROSE 24517 95te] 25 mM DCFH-DAS &33t &
Y F=AE olgstd 0EFEH # 108X  emission
wavelength of 530 nm®} excitation wavelength of 485
nmE olgste] 3087 ST AE e ALET. &
A NO 2H& 243517 ko] Misko et al.’’o WL
Algste] EAsHq

4) Western blot

o] Azddide a7 $4s) 100 mM Tris—HCl (pH
7.4), 5mM TrissHCl (pH 7.5), 2mM MgCls, 15mM
CaClg, and 1.5M sucrose, and then 0,1M DTT and
protease inhibitor cocktail® ZH7Fet buffer AS Y31
tissue grinder (Bio Spec Product, USA)Z B3+ &
10% NP-40 €H& H7Fsttt, otolx QoA 2087 =]
AlZl & 12,000 rpmo.2 287F QAEY dto] AERTuz]

& ZURD it yS9E B GUNIE 7 4
3 10% NP—407} ©jafld buffer Ao & ¥ 323 100 ul

9] buffer C (50 mM HEPES, 50 mM KCl, 0.3 mM NaCl,
0.1mM EDTA, 1mM DTT, 0.1mM PMSF and 10%
glyceroDE H7Fll AFF A2l FH 1020ttt voltexs 3W
stgeh 4collA 12,000 rpme 2 1087F 94 23t 5 3
ES ZFEL Qe ASAS dol 80TolA 4 WE

oo 1=
Hasioh, & 239 A=ddwidel SOD, CAT, GPx,

iNOS, COX-2, TNF-«, IL—6, f—actin @ Hch#Hd NF-
kB p65, c—JUN, Histone, Trijdo] UdS ZA317] 93
10 ug® 9MAE 8~15% SDS—polyacrylamide gelS ©]&
3l A7|9% T, acrylamide gelS nitrocellulose membrane
o2 o|5AFE #H]H membranel| 22+ 12} antibody
£ A=t 4ColAl overnight A7l ok PBSTZ 6&wufth
53] MAsta, Ztzk A= 12k Ao AREEe 2% A
(PBSTZ 1:30002 FA3A] ALFE ARSIl A2ollA 14]
ZF A7l & PBSTE 68ulth 53] A&3tgct 1|1
enhanced chemiluminescence (ECL) 8992 GE Healthcare
(Arlington Heights, IL, USA)°)| =2A)71 &, Sensi—Q2000
Chemidoc (Lugen Sci Co., Ltd., Seoul, Korea)ol| ZFZAIA
R B S Q1% 3 OH‘%," bandE ATTO Densitograph
Software (ATTO Corporation, Tokyo, Japan)ZZI1H-S
ARGt AuFetict

5 SAXz|

HE £ B £ F22A (Mean £ SE)E FEA5HoH,
SPSS (18.0 for Windows program)< ARE3}%] one—way
analysis of variance (ANOVA)Z o4&
oA st

Z p—value {0.05

|

i)

1, 34 w3t &3

A 7|17 B¢t xﬂ HIE Estant. AAH2.0 £0.2
(»<0.001)), LPS =9 J4 A AFA HRH(-4.7 +
0.3), B¥ga TSR -3.5£0.1 (»<0.05)F FZ=(A
gt e Fo7(SR200: 3.2 £ 0.1 (»<€0.01)) AF &
25 djzFe v8) fo4d A BAsHEHFig. 1).
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Fig. 1. Body weight change.

Body weight change N : Normal, Veh : vehicle—administered and
LPS—treated mice, SR : Non heat processed Scutellariae Radix—
administered and LPS—treated mice, SR200 : Heat heat processed
Scutellarize  Radix—administered and LPS—treated mice. Date are
the mean SEM. Significance ©  p{005, p<001,  p{0001 versus
vehicle—administered and LPS—treated mice.

2. Walo] Akl 2Ed|2 vholonlA 24
BH A AFelA AqHET AL A B2 & @S

g 3ttt EHE AL o] 83dto] 4EE AEH A9 U]‘ﬂ

3l ROS®t NOE &3ttt ROSoA ti2F2(708 + 15

fluorescence/min/ml) AAFw-(456 + 20 fluorescence/min
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/ml (p<0.001)el Hl3] =27} F715tE 1, AEa FoAd
oA (660 + 24 fluorescence/min/ml) 743 AFo] U
o, FX(GEW)SH S FolFollA (549 + 35 fluorescence
/min/ml(p €0.01)) AFAAE dixZl vz 4 UA
Zrastget NO &894 ti2a2 (1.72 £ 0.22 mmol/mL)
AAZ (0,11 + 0.05 mmol/mL (p<0.001)] B& 427}
7V, A FodollA (1,12 + 0.48 mmol/mL) %+
A% o] 1, FR(ED)ST FF FATA (0.62 £
0.17 mmol/mL (p<0.01)) iz va F4 A L
S}tH(Table 1),

Table 1. Hematological analyses.

i ROS ' NO
(fluorescence/min/mL) (mmol/mL)
Nor 456 + 20 0,11 +0,05
LPS—treated mice
Veh 708 £ 15 1.72 + 0,22
SR 660 + 24 1.12 £ 0.48
SR200 549 + 35 0.62 + 0,17

Oxidative stress biomarker in serum. Nor : Normal, Veh : vehicle
—administered and LPS—treated mice, SR : Non heat processed
Scutellariae  Radix—administered and LPS—treated mice, SR200 :
Heat heat processed Scutellariae Radix—administered* and LP§—
treated mice. Date are the mean SEM. Significance : p{0.01, p
{0.001 versus vehicle—administered and LPS—treated mice.

3. & 29| 435} Tl SOD, CAT, GPx &4

A ZZA A western boltZ At FAEE T
SOD, CAT, GPxE 34 sttt 1 23 SOD9| &a2 o
270,82 £ 0.04)2 AA(1.00 £ 0,06 (p<0.05))°l =]}
FoletA s, AYF F90.81 £ 0.06)7 F2(if
e g FEodFolA (0.91 +0.17) F71sts A gl
3 4= Q9lth CATY ¥d gA] tiz+(0.53 £ 0.03)°] 3
AF(1.00 £ 0.07 (p<0.00D)) H&l LolaA HAstAL
U g FAZA(0.77 £ 0.07 (p<0.01)lA F7}et=
Aol AP, FE(EDT FF FAFANA(1.13 £0.02
(p<0.001) 94 A F7F et GPxe HE E3 of
Z27-2(0.55 £ 0.10) AAZ(1.00 + 0.01 (p <0.01)°l =3}
ot #astdar e FAFlA0.99 £ 0.06 (p<
0.0))7 F=@EDT FF T4 (1.40 £0.09 (p<
0.001)) #-<JsHAl F7FetAcHFig. 2).
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0 Nor Veh SR SR200
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Nor Veh SR SR200
LPS-treated mice
Fig. 2. Expression of anti—oxidant enzyme in Intestine,
Expression of anti—oxidant enzyme in Intestine. Nor : Normal, Veh :
vehicle—administered and LPS—treated mice, SR : Non heat processed
Scutellarize Radix—administered and LPS—treated mice, SR200 : Heat
heat processed Scutellariae Redix—administered and LPS—treQ*ted mice,
Date are the mean SEM. Significance : p{0.05, p{0.01, p{0.001
versus vehicle—administered and LPS—treated mice.

4, AzAQ) 434 AlEsiel € WAAR 24

A A A western bolta AAIStY 59 wj7fAdxtd
NF-kB p652 ¢c—JUNE &743t9ct. 1 23 NF-kB p65
o] IELS tJ2F(1.18 + 0,16) AAT(1.00 + 0,11)9] H
3 F7kke AFel AL, A¥m FAH1.09 £ 0.15)¢}
FE{HT g FAFNA=(0.90 £ 0.10) sl HEFol
AATE E, c—JUNQ B2 h2(1.77 + 0.11)A 84
(1,00 £ 0.10 (p<0.001))°l H|&l 7t st = =
o(1.48 £ 0.10)04= Hashe Aol AL F2(HED)
3t S R o A=(1.02 + 0,09 (p<0.001)) B 717t
o] Z&3chFig .3). EF 2T FZF A COX-2,
INOS®t TNF-«, IL-69 &&dS ERlgh ZA3}, tjz2ToA
o] COX—-2(1.63 + 0.16)9] #dL AAF(1.00 + 0.10(p<
0.01)ell mls A FetRey AgE FoAE1.52 =
0.170llM= Hadte Aol UL, F2EHT = F
o3(1.20 £ 0.10 (p<0.05)) FoJ3HAl FastaATt, INOSE
WA (1,00 £ 0.11 (p<0.01)el w3l h=(1.83
+ 0.22)94 2A F7FeA AYE F9H(1.60 £ 0.11)0
A Faste APl AN, F2(ED)T Fe F90.98
+0.20 (p<0.05)NM= FAAUA TLsHATE TNF-a <]
e gi2F(1.47 £ 0.15)°] FAH1.00 + 0.06 (»<0.05))
of wlal foatA Frlstdoy Ada FoH(1.28 £ 0.07)
oA Faske Aol ANL FE(ED)T FF F0.96
+0.05 (p<0.01))olAME FoAd A Faddch 1L-69
739, tERTH(1.80 £ 0.18)9M= /dH1.00 £ 0.07(p<0.01))
of Hlal F94 WA FTRtRoH ARE FAX(L71 £
0.09)1} F2(Ed)e = FA(1.33 £ 0.11) Fad= 3
P HATHFig. 4).
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Fig. 3. Expression of inflammtion—related proteins in Intestine.
inflammtion—related proteins c—JUN (A), nuclear factor—kappa B
(NF—«B);(B) expression levels in the Intestine. Nor : Normal, Veh
. vehicle—administered and LPS—treated mice, SR : Non heat
processed Scutellariae Radix—administered and LPS—treated mice,
SR200 : Heat heat processed Scutellariae Radix—administered and
LPS—reated mice. Date are the mean SEM. Significance : p<
0.001 versus vehicle—administered and LPS—treated mice.
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Fig. 4. Expression of inflammtion—related proteins in Intestine,
inflammtion—related proteins cyclooxygenase—2 (COX—2);(A), inducible
nitric oxide synthase (iNOS);(B), Tumor necrosis factor a(TNF a);
(C). Interleukin—6 (IL=6)

Significance : p{0.01, p{0.001 vs. vehicle—treated RE rat values.

aF

FGe Foll 3t YPB B4, Eg, AFE, o2 4
2ol o3t HFFHOE UrolAm, €el o) wet W
7%k B4 AEst thEA Uete, dubdos SAE A
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24e doth?, dze AxE &4 Yelo] Hu, XA
Fol ofsiul AEE Asulash 2o flelo] Hrkn LR
o} ROS Aol ola AR st AEF AT HE 4
< o]k, o]3dt ROS Tae ME &4 Hadty B
TR Y
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2 St % kA wEon AR, 7120 dTo) tad 8
a4, 7esA|, gL, oA, FHAE 2uEz b,
E3, 2EO] Ko 2y Jgo=2 EIH flavonoidH
3+=E2l baicalin, baicalein®} wogonin®] 1t} flavonoid#|
£ oojab 9 9o WEAs, YUUAAE, ol
224G PARE, FASET FAEAE BaHgt?,
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A= 22 &4 M F83 acloltt, £ dAydA= &
A Yol A AtstE AEH XS Hpo]Q wlAQl ROS ® NO &=
27} A FEEAE /94 glol Haste ARl UA
A F2(EH T 7 FEEANAE FoAoHA T
ROS aAe] #AR s}t 24 FAst a4 hilgs
&2zl SOD, CATS} GPxoll 9JafjA]l = o}, o] 34t
3t a4 PSS 2EHAR wjie] ROS FHoZ A=Z
&4 GRS AFgsly] el A=Eo. sopgh CATE
A e & $AFoR RIS ZeR uHE,
AEZ e =g ROS F4of o3 0. & 233t Afd
Zo] F7ksk=dl SODE (dfA O FAHTE ©] ®HgE
Hy0:8 AT, CATS GPxe HO.8 H02 F3R3ith
Y2 APAME B 2AA S b dude FAs)
7] #18l western blotE AASAT. BFF FE=CA=
SOD, CATSH GPx B% §o4 glo] Zaste AT A
I, F2(GEDT FFAe SODE Agt CATeF GPxe
A2AE FYsHA Sk olF Bdte] A%eE FEE
Hohe FX(EY)S FF FE80] Agoz CATS GPx
UE F7IE A 237 &4 dAlske AR HojEt)
A7, Z71E ROSE NF-+B p652F AP-19] 3 B2
?l ¢c—JUN ZARIALeL Z-2 AEH A0 QiAg A2y A%
7179 E4og 5oy didn g5 AR|EARICRE
8 HEA ME 4L oYY, B AgAE gz
ol H|8| NF-xB p65°lA FEEU} §o3t ZfolE 84
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chil Ay} A3 40157}0194 IR
I‘SHH AT 22BN BF dashe 3
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