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Fig. 1. Inhibitory effects of S on the inflammation—induced expression of IL—1,

IL—6, Cox—2, INOS, and TNF—a genes in LPS stimulated RAW 264.7
cells.(RT—PCR)

Fig. 2. S inhibits phosphorylations of Erk and p38 via MKP—1 activation in
LPS stimulated RAW 264,

Fig. 3. Effect of S on lear t
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Table 1. Effect according to concentration of S in MTX induced enteritis
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S, 1994; Mak &, 1994), o] wrol #zto] A=, A, ¥, 2 9 275, F i
HeA Rl atol & Fae] ww ) A7tEo g v A 4 dvk(Kase &, 1999).

2o FststamiAAde F=g FFolA T+ 2 LFVIAT] A
de #F2Id £ doen =53 5—fluorouracil(5—FU), methotrexate(MTX),
etoposide 52 FAed o APl o, FA, +AHA, A9, o143, ol 3
oF xlgd So WA E 93t =olxHh(Avritscher 5, 2004).
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AbE (kIR ) o = o] B A & (Blmbrm)ste Al Al 471 (%) 7F 33tA =

(FD¥) e A FE FoAME &5 (i, Scutellaris baicalensis)e- 43} 7] A &
o] dFol FeEE FEE I AASRETF W =T (EER 5, 1997). 3 (i
77)e A2 F(WRAEED, Arstel 5 (FKHR), 4 9 &8 GiRim), el C2HR) <]
S5 o TR AGANTR), o Qe (RZIH0, &4 2 (REVIHN), 2 (3

A9 (), B (i), 55 i), 524 F % (HAE), 8% 5 R Rz),
SR F OB T o G 8D (F Foirbz). o felst oz e (F)E 40
Fo]A9] flavonoidsE $eF#3skar +=dYl I < baicalein, baicalin, chrysin,
oroxylin—A, oroxylin—a—7—0glucuronide, wogonin, wogonoside, skullcapflavone,

dihydrobaicalin 59 flavonoids7} FoA ol 1 2o 14F o]A 9 o}n| =2k



A -, stigmasterole 43t AtHA T H, 2004). F83 T o=zE Fubg g
o}, gujolel ~(Huang %, 2000; Kitamura %, 1998; Wu %, 2001), &5 (Li
%, 2000; Wakabayashi %5, 1999), 14 (Wang %, 2000), 7+7]%5 H .35 (De Boer
, 2005; Huang %, 2006; Jang %, 2003), 34t3}(Shieh 5, 2000), 392 (Hui
5, 2002), &ok#g (Ikemoto 5, 2000; Matzsuzaki 5, 1996; Zhang 5, 2003), &

o]rl

kAol ABFEE A5 E(Fas 5, 2006), 214 ME B384 (Ho %5, 2004; Lee
%=, 2003; Shang %, 2006; Shurygin %, 2002; Zhang %, 2006), stId A s =22 9
J Ao A & 7 (Bonham %, 2005)7F X
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3} (Scutellaris baicalensis Georgi, 3=, 94, F3 a9 A7) 10g
S 1Lel wo] 1243 ALdA &3 F 603 dEstdn. 9714 d&
FE2AS AFae slol 1E =3 F(Brix50; Leica corporation, Buffalo, NY.
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olehel 114 &2 747bo] s Wale] Aol upe} 14874 B52 o))

3 o] Z Akl ed Bl st vl (normal 14, mild 24, moderate 34, ¥ severe 4

—

oo N o o1 B~ W

CASE A2 118 (AN A 448 (FZF)7kA] o]t}

. villus fusion and stunting (atrophy)

. disruption of brush border and surface enterocytes,
. reduction in the numbers of goblet cells

. reduction in numbers of mitotic figures

. crypt loss and architectural disruption

. disruption or distortion of crypt cells

. crypt abscess formation

. Iinfiltration of polymorphonuclear cells and lymphocytes

9. dilatation of lymphatics and capillaries

10. thickening of the submucosal and muscularis external layers

11. edema of the submucosal and muscularis external layers

Ae Ae A A% LAAES A0 BAFAL ofv o %

normal mucosa

edema, mild hyperemia, or decreased vasculality

diffuse hyperemia, multiple punctate areas of hemorrhage, or
confluent areas of hemorrhage

presence of erosions or frank hemorrhage

ulcers
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Grade Histologic Findings

0 normal or minor alterations which cannot be ascribed with
certainty to radiation

1 slight radiation damage
(mild inflammation and/or slight crypt damage)

2 mild damage
(more significant inflammation and/or crypt damage)

3 moderate damage

(must have prominent loss of epithelium, variable degree of
inflammation)

4 severe damage (ulcers, necrosis)

C. in vitro 2 ¥

LAl 5

fEAe d=us Az gaAAxEF, RAW 264.7 (mouse macrophage

cell line, ATCC) MZE A&39tt. 0.1%9 fetal bovine serum(FBS)o] Z &%
DMEM H] A = A}&3to] 6—well plateo] well® 5 X 10° 7]¢] A T4z B3

T MF71(37C, 5% COz) ol A v F3}A



2. 454 MolEFQ A dig F5(H5) FF
33 (&%) o] proinflammatory genesE9] W&o n X S A H Y

Asted RAW 264.7 AX2E 25 pg/ml, 52 50 pug/ml sx° 3

ot
B
>
it
24

g8t 30% o] 100 ng/ml9 lipopolysaccharide (LPS, Escherichia coli
Serotype 055:B5, Sigma, USA)Z A=38Fdth. o] & AdAA ] AgS 93] Al

3 E 8 Aol EFFJE(IL-16, IL—6, TNF—q,

o

£2 53ad. 43 e
iNOS, Cox—2)¢] A4 W3= RT-PCRZ #H7}edtt. RNA ®& 2 RT-PCR
e ohea g

TRIzol reagent (Invitrogen Corporation, Carlsbad, California)2 A}-& &}
AzAF AT el weh % RNAS Bgssic RT-PCRe 2eold %
RNA 1 ngS Ab-8-3} o Al 3 &) 94 T}, Glyceraldehydes—6—phosphate
dehydrogenase (GAPDH), Cox—2, [L—1, IL—6, iNOS, 2@ TNF—aZ < 3%} primer

sugence: U3 7o),

GAPDH; 5'-GGGGAGCCAAAAGGGTCATCATC-3’
5'—=GACGCCTGCTTCACCACCTTCTTG-3
iNOS; 5'=CTGAGGGCTCTGTTGAGGTC—3'
5 —CCTTGTTCAGCTACGCCTTC—3'
Cox—2; 5" —~GGAGAGACTATCAAGATAGTGATC—3
5 —ATGGTCAGTAGACCTTTACAGCTC-3’
IL-1B; 5'TGAAGGGCTGCTTCCAAACCTTTGACC-3
5 TGTCCATTGAGGTGGAGAGCTTTCAGC—-3’
IL-6; 5 TGGAGTCACAGAAGGAGTGGCTAAG-3
5'TCTGACCACAGTGAGGAATGTCCAC-3’
TNF—-a; 5'GCGACGTGGAACTGGCAGAAG-3
5 TCCATGCCGTTGGCCAGGAGG—3'



B—actin®} GAPDH+= invariant housekeeping gene internal control® A}-83}%1

th. RT-PCR& 54—-64 °Coll A 23-30 F7]1& Al P3}%

ey

o FF (8o dd5 1A
RAW 264.7 A lipopolysaccharide(LPS)E g sle] dZ& =& 713
T, FATE o] A5 S o9 A 2HFEAE ZAMYY. dTNsS 245

F9 Az AGAAA MAP kinase 7229 ZAWEZS dolr 7] 935t Erk

AR 45 ve F=e A4 dARAAQ] NF—xBetol A S dolr 7|
Azt & Yol &Asl+= NFkB p65e] <& =A 34

RAW 264.7 AL E lysis buffer (50mM Trus pH 8.0, 150mM NaCl, 1%
NP—-40, 0.1% SDS, 0.5% sodium deoxycholate % protease inhibitor cockail
tablet (Beohringer Mannheim) ¥38H) = A& &a|A] Atk Erk 2 p389] <lAl
3}= anti—phospho—Erkl/2, = anti—phospho—p38 &A= (Cell Signaling
Technology, Beverly, MA)S ©]&3lo] immunoblotting W o2 =439
Erk, p38, IkB % NFkB p659] gt 34 = Cell Signaling Technology Al = &
95yt MKP—-1¢ =42 anti—MKP—1 3 4] (Santa Cruz Biotechnology, Inc.
Santa Cruz, CA)E A}&35}2th. Immunoreactive bandsi= control anti—a—tubulin
34 =& anti—lamin Bl 38} A(Santa Cruz Biotechnology)® bandE 71Fo =
sto] vl asl Gt = blotse ECL reagents (Amersham, UK)ES A}&3to] A&
&et 3l

RAW 264.6 MEZ5E A =4 F=5& 492 Wi oz A gedtt

&

(Like %, 2004). RAW M¥XE 25 pg/ml

A .
D. TAEA

Agge R EAAE JeEp o Ad o 719 v = student's t—test



g o]gstAa AL fForE P<0.05 o ¥SH5S A&sAnt




III. 4 ¥}

A. in vivo 2 &

1. MTX ff= 9 =

e

Table 1elA Hol= A} o] MTX+S+# S 15 mg/kg/day &l A 4
21+£7.34, MTX alonew & 227,98 02 335 (F%)o] MTXel| o g A<dol o3l

2] wo) 38l h,

=

rr

74 sk

[¢]

o

Table 1. Effect according to concentration of Scutellaria baicalensis(S)

in Methotrexate(MTX) induced enteritis

Group Histologic change (median®*SD)
Normal (N=5) 1140.9
MTX alone (N=5) 22+7.9
5 mg/kg (N=11) 23%5.9
MTX+S 10 mg/kg (N=11) 28+7.3
15 mg/kg (N=11) 21£7.3

o] & Hlgo&Z 15 mg/kg/day G LT ==
A= FF0GEF)S A FeA Hme AEC] Aol¥hs HAFS
(29.5+4.24 o 3
t}(Table 2).

S

HE4.94) FEld MTX fr e Fde MAdads Yl 23

11



Table 2. Effect of Scutellaria baicalensis(S) on Methotrexate(MTX)

induced Enteritis

Histologic Score

Group (median+SD) "No. of score < 29
Normal (N=6) 11%0.0 6/6
MTX alone (N=12) 30.5%x4.9 2/12
S alone (N=6) 11£0.0 6/6
MTX+S 15 mg/kg (N=12) 29.5+4.2 4/12

Bo] Efol % I scoreE V]Fo® £AE FHol = nlud A Y.

MIX % 39 2l A48 %7 156 me/ke/day §3F2 AHgstol 3
AAAF G Bd FFEEH)S) GAE A n ek Table 34 2 & A= 2
=in
=

Gi5) = Ad ashe 1

2
N
N
b
b
iv)

Table 3. Effect of Scutellaria baicalensis(S) on Radiation(RTx) induced

Proctitis
10th day after Irradiation 6th week after Irradiation
Group

Gross Histology Gross Histology

Normal 0x0 00 00 0%0
RTx alone 1.6+0.9 2.4%0.5 1.1+1.1 1.3+1.0

S alone 0x0 e 0x0 0%0
RTx + S 15 mg/kg 1.8+£0.8 2.4%0.9 1.0+1.3 1.8%1.0

12
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S A3 R A in vitro 2

d& Al gskdh

+ LPS

No 25 50 (pg/ml)

IL1
IL6
Cox2
INOS

TNF-a

GAPDH

Fig. 1. Inhibitory effects of S on the inflammation—induced expression
of IL-1, IL-6, Cox—2, iNOS, and TNF—a genes in LPS stimulated RAW
264.7 cells (RT—PCR). Expression of IL—1, and iINOS genes were suppressed
by pretreatment of S in LPS=stimulated RAW 264.7 cells. The supernatants
were collected from the RAW 264.7 cells pretreated without (0) or with S at
the doses of 25 pg/ml (25) and 50 wg/ml (50). A representative agarose gel
analyzing RT—PCR products for IL—13, IL—6, COX—2, INOS and TNF—a is

13



shown with GAPDH as an invariant housekeeping gene internal control.

ga(diy)o] EAQA d54 AolE7kelel IL-1, IL-6, COX-2, iINOS ¥
TNF—a9] Zdo v A= d&FS doprgtrt. 25 pg/ml ¢ 50 pg/ml F 7HA 5
T FF(EF)o 7 AA g3 T lipopolysaccharide(LPS)&E RAW 264.7 A i
2=t th. ()9l d A8 = lipopolysaccharide(LPS) ol 93] Z719 IL—1
2 iINOS mRNA 2&d& A #H o (Fig. 1). IL—-19 49 25 ug/mle] F oA
o AAEZA7E %3 INOSo A= F50GHS) $5o e Aole #aAHA &
okth. olo wkal IL—6, Cox—2 2 TNF—a mRNA¢ & & AAA 7] A 39 t).

GEuree AT AEdGAz sl oshe] dojihy o
Mitogen activated protein kinases (MAP kinase)®] &4l 3}o} A& o] 9= A
oz wudw 9. et FFEH) B9 489 e Lobusl 93
o WA RAW 2647 AEE FT(EH) 25 pgmlz ALY ¥

rr

lipopolysaccharide(LPS)oll ¢J&] &43tH Erk % p38c] JAH=XZ= 23353
t}. Fig 2014 & 4 9= ZAA 2P RAW 264.7 A 29 A lipopolysaccharide(LPS)
of o3 Erk % p389 AAst7t F7istdal ole SFu(F)e AA el o)
7y 5t h. wkdA o] Erk @ p38¢ & whuwla okS [ipopolysaccharide(LPS) =&
S () ol osi A WekA] skt

MAP kinase®] <12ks}= MAP kinaseol] 23k v}t Mg sty a5 F71
Al 717] W&ol MAP kinase ¢1A4F3l7} dulFEel X& 5= A7} MAP kinaseol
os wAE= v&e AESH ABRE YEUE 2 Ax 2 A8E 59U
MKPs& MAP kinaseE 9 Alsti=d] 523 98 dvh upebd MKP—-1o] 33
diop)ell o)k Erk B p389] QAks Al #HEE AF A@srh
lipopolysaccharide (LPS) 2 #}=38 & RAW 264.7 A Eo| A MKP—1 w3 <fo]
F7F F7hsbA T ey 25 ug/ml wEO FE(EF)oE HAAYF A

lipopolysaccharide(LPS)%FS x2S uf B} MKP—1 ©@wdo] ¢ & ZF7}3s}

14
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Fig. 2. Scutellria baicalensis(S) inhibits phosphorylations of Erk and
p38 via MKP—-1 activation in lipopolysaccharide(LPS) stimulated RAW
264.7 cells. The levels of phosphorylation of Erk, p38, and JNK kinases were
measured in LPS stimulated Raw 264.7 cells treated with or without 25 ug/
ml) of S. At 0.5h after treatment with (+) or without (=) S, Raw 264.7 cells
were incubated along with (4+) or without (=) 100ng/ml LPS. The levels of
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antibodies, respectively. Effect of S on upregulation of MKP—1. Raw 264.7
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anti—MKP—1 antibodies. The amount of a—tubulin is shown as a quantitative
control.

S: Scutellraria Baicalensis, LPS: lipopolysaccharide
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Fig. 3. Effect of S on NFkB nuclear translocation. S reduces level of NF

kB present in nucleus by inhibiting LPS—induced NFkB nuclear translocation.
At 0.5 h after treatment with (+) or without (=) S (25 ug/ml), Raw 264.7 cells
were further incubated along with (+) or without (=) 100 ng/ml LPS. Nuclear
extracts were analyzed for measurement of levels of NFkxB present in nuclei.
The amount of lamin Bl protein is shown as a nuclear quantitative control.

S: Scutellraria Baicalensis, LPS: lipopolysaccharide
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