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ABSTRACT

Scutellariae Radix (Scu.), one of the immune-regulatory substances, is recognized to play the role in the metabolic
process of inflammation, allergy and immunity. It has been traditionally used in the Oriental medicine to treat inflamm-
atory bowel diseases (IBD). The purpose of this study was to evaluate the effects of water extracts of Scutellariae
Radix on the spleen lymphocyte immune function in the Balb/c female mice treated with dextran sodium sulfate (DSS)
to induce colitis. Water extract of Scutellariae Radix (100 mg/kg) and sulfasalazine (50 mg/kg) were administrated
orally for 2 weeks of experimental period. Mice were divided into three experimental groups randomly: DSS group (5%
DSS was ad libitum for 5 days) as control group, DSS + Scu. (water extracts of Scutellariae Radix for 2 weeks after 5%
DSS was ad libitum for 5 days) as experimental group, and DSS + Sulfasalazine group (Sulfasalazine for 2 weeks after
5% DSS was ad libitum for 5 days) as positive control group. Levels of Ig A, Ig E, CD4", CD8", TNF- ¢ and other
cytokines were measured. Treatment of DSS for 5 days induced bowel inflammation and the treatment with Scu. water
exteract and sulfasalazine significantly recovered the damage. The length of intestine of DSS group was significantly
shorter than that of other groups. The serum and fecal concentration of Ig A of SS + Scu group was higher than those of
DSS group. The contents of CD4" T cells was higher in the DSS + Scu. group than the other groups and CD8" T cells
was the lowest in DSS + Sulfasalazine group. The Ig A level of cultured supernatant of spleen lymphocyte was the
highest, while the Ig E level was the lowest in SS + Scu group. The concentration of TNF- @, cytokine secreted from the
Th1 cell in the supernatant spleen lymphocyte, was the highest in the DSS group and the lowest in the DSS + Scu. group.
The concentration of IFN- 7 and IL-12 was lower in the DSS + Scu. group than those of the other groups. The concen-
tration of IL-4 in the supernatant of spleen lymphocyte was the lowest in the DSS + Scu. group but IL-10 was not
significantly different. Based on these findings, water extract of Scutellariae Radix exhibited the inhibitory effect via
IL-4 production thereby inhibited the production of Ig E and strengthened immune system, and alleviated injury in DSS-
induced colitis mice model. (Korean J Nutrition 37(6): 431~439, 2004)

KEY WORDS : inflammatory bowel disease, Scutellariae Radix, DSS, Ig A, Ig E, TNF- e, cytokine.

AgEl BYAQ AFE fEsE FBoe B3, 4

N E

434 2 A% (Inflammatory bowel disease, IBD) &

4 :2004'@ 4€ 30Y
A 20043 7€ 199
*This work was supported by the grant of BK 21.
$To whom correspondence should be addressed.

3 3 (ulcerative colitis, UC) 3 229 (Crohn’s
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1, IL-6, IL-89] 4ol F7kek= Aoz Bud ut gl
o012 [FN—y, IL-2, IL—4, [L-10 % d=0 #ojs}
£ 9% cytokine0. 2 FE Q)

BFA B AFoA dH7)15-E& 2= o T cell
9 #8& FAI8Hs AL - 238t} T—helper cell
cytokine Aol met 247150 th2A EF=Ed Th
1 cell& IFN—7, IL-2, TNF—a & AA3}T, Th 2 cell
< IL-49 IL-10& AAgTE Th 1 celld] 7]%50] 3
5o} IFN- 7, IL-2¢9} 22 cytokined] Ao} F7)sha
A 18 9=, A FolE]lF, multiple sclerosis, &
W3} 22 Aol s o] A9 &ido] op7|A) ¥
¥, Th 2 cell®] 7]5°] &= IL-4 2 IL-107 22
“cytokine®] o] F7leHA Ig B AT 34 Fl
9 FA32 QAslo] allergy, M2, olEHAdTRA, H¥
AdE 5 2L AEE s Hok &, A o
g9 & Aater A== cytokine v Th 2
cell?] 545 e, 3899 Aol Th 1 cells
A8 Aoz B9 & I} ol Zo| sy o
Qe 54 & Age] wert o} XE% T8
Ags stk

BFAH A FE 7S FUshs ol dextran
sodium sulfate (DSS)°"} trinitrobenzenesulfonic acid'”
59 slatebE e A WaH IL-2, IL-10, T cell
receptor—deficient mice® =& WY 5 o8] 77}
21} 5% dextran sodium sulfate (DSS) 2 ALY o
ZAE FE% T8 2do] 71 & 2dglo) RyEHY
e ek DSSE dAEE A FE 2d A}
9] AXY dFAE 34T AR $48 vehdle AL
2 Bag vl Itk DSSel o3 tigde] e ub
713 WA kot A Auke] AuAze] F3)gt

FEE v Hure] o] Fulste] Y 7y &4
< JhAg Ay AER 259 A2 F47) R0
& FEsh= Aog Ry v oh?

A, A HFL N8A2 F2 glucocorticoid 9
sulfasalazine 5°] A= 3 3lou} o] 52 et H-akg-
£ oplske Rez HuHT Yuh® Wy 23 V)54
Ao AFHI e A AL BET 8¢ o
rk‘_"%‘ 282l Scutellaria baicalensis Georgei®] T3E 171
RS 22T Aow S0} A1 FJE2 flavonoidAl
B EA 3009F0) s Atk FFe g o
BE 95 E0zE” g A9 gde
A28 0324 sl 9 AAdipia kg
So] oJu] Bug ¥} gk

u? o

B AR 312 baicalein T flavonoid Al
Hl3} DSSell 28] F 2R dFE FEERAN BF T
& 7V go) 3lA A 1, baicalein (20 mg/kg) ] FEF
A3 sulfasalazine (50 mg/kg) & &%53 FAKE Ao
Z BUEA® o]9} 2] 32 4F F baicalein®] &
A AHE Qe 9548 F A ABAIY sulfasalazine
7 Ak A8 a9 Jehdoks A 828 Qe A

g AT, 9 @M E0] okd g dF FEEE AP
e J TS 1Eskd €53 2289 XE gAAR
M BF0 d F2ES £ A A8tk

£ A7 e 454 F 48 T 2dS 333, v)
2 Q97 T AXE I FS F J5 g5 FFE0
cytokine®} immunoglobulin ¥ X v]AE 93-S A}
gozx 339 & 54 7158 A sigich

Mie R $H

1. N9 78

£ Ao AM8-¥ A2k F dextran sodium sulfate (DSS)
%} concanavalin A (Con A)+ Sigma (St. Louis, MO,
U.S.A) oM d3igict. g3kl cytokineS ID Labs
Inc. (Ontario, Canada) 2|4l 7-43kt}. Ig A}t &g
gl Zymed Laboratory Inc. (San Francisco, CA,
US.A) A 793131 0H, Ig E9t #H8 FAEL Bio-
source International (Comarillo, CA, U.S.A)ollA 7
3lde}. 71e A]ekS Sigma (St. Louis, MO, U.S.A) <A
T4kt
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28 A E el X8 GG shehilolA] o
Ab FFE T8I 32 #e) 100 g& ZH3I round
flaskell ¥ 208 (2 L)Y S/RFE 718 F 120TlA
2AIZFEQE A87] (Misung Scientific Co, Korea) 2 45
F&% F o] F3& 23] WHESY rotary vacuum eva-
porator (Eyela, Japan) & AM-8} 24FsS sigich. o
EFNE T4 Ax3 ASE ARESIRlTh

3 AN YY N ATY U AN SEEY uY

4% 9] Balb/c female& Samtaco Bio Korea (Osan,
Korea) 21| Falaled, 179z U wighatas) 22
ZE3] FFIAA oA g5 & (22 + 2T,
55 + 5%) 22 RASHL 1241 W e A 28
3lo] AEAITE AL F<E Aols AIN-93G 2ol
Z AFAAAL (Table 1), H5= AFFHE AATH



Table 1. Composition of experimental diets

Ingredient g/kg Calorie (%)
Casein 200.0 19.0
Corn starch 397.5 38.1
Dyetrose 132.0 13.3
Sucrose 100.0 10.6
Cellulose 50.0

Soybean ail 700 16.8
t-Butylhydroquinone 0.014

Salt mix"” 35.0

Vitamin mix” 10.0

L-Cystine 3.0

Choline bitartrate 25

AIN-93G diet purified rodent diet #110700 (Dyefs Inc., Bethle-
hem, PA, USA)

1) Salt Mix composition: AIN-93G salt mix #210025 (Dyets Inc.,
Bethlehem, PA, USA): Calcium Carbonate 357 g/kg, Potassium
Phosphate (monobasic) 196 g/kg. Potassium Citrate H:O 70.78
g/kg. Soium Chloride 74 g/kg, Potassium Sulfate 46.6 g/kg, Mag-
nesium Oxide 24 g/kg. Ferric Citrate U.S.P 6.06 g/kg. Zinc Car-
bonate 1.65 g/kg, Manganous Carbonate 0.63 g/kg. Cupric
Carbonate 0.3 g/kg, Potassium lodate 0.01 g/kg, Soium Selenate
0.01026 gfkg, Ammonium Paramolybdate 4H,O 0.00795 g/kg.
Soium Metasilicate 9H:O 1.45 g/kg, Chromium Potassium Sulfate
12H,0 0.275 g/kg Lithium Chloride 0.0174 g/kg, Boric Acid 0.0815
Qg/kg, Soium Flouride 0.0635 g/kg. Nickel Carbonate 0.0318 g/kg.
Ammonium Vanadate 0.066 g/kg, Sucrose finely powdered
221,026 g/kg

2) Vitamin Mix composition: AIN-93G Vitamin Mix # 310025 (Dyets
Inc., Bethlehem, PA, USA): Niacin 3 g/kg, Calcium Pantothe-
nate 1.6 g/kg, Pyridoxine HCI .07 g/kg. Thiamine HCH 0.6 g/kg,
Ribofiavin 0.6 g/kg. Folic Acid 0.2 g/kg, Biotin 0.2 g/kg. Vitamine
E Acetate (500 IU/Q) 15 g/kg, Vitamine B12 (0.1%) 2.5 g/kg. Vita-
mine A Palmitate (500,000 IU/g) 0.8 g/kg, Vitamine D3 (400,000
IU/g@) 0.25 g/kg. Vitamine K1/Dextrose Mix (10 mg/g) 7.5 g/kg.
Sucrose 967.23 g/kg

AT FHH 8 25 6utely 3¢ (DSSTE,
DSS + Scu. 7 DSS + SulfasalazineT) 28 U0 A3
SlTh AFUT AT F BE FEA SR
DSS (5%, W/V) & 3713t 547 A5dl828 Afi3F
7 AAY 34 dZEE 22 F DSSTEE XEAE
Foidkx] A9k, DSS + Seu 2 BF G5 FEE (100
mg/kgBW) & 273 7T 3%tk DSS + Sulfasala-
zineT2 %A IZT (positive control group) 22 X8

Al sulfasalazine (50 mg/kgBW) & 257+ ATES 315ith

A5 7 28 FERAS I S5t HEFES
AFEEE IJYANA 5 ZI2 (pyloric sphincter) F
g 2 @ﬁr (lleocecal valve) 7k49] %912 Hdse] & 2

°lZ Z43lu B, FA 59 AU §eow Bl
= ]7&4 Z# 99d (mesenteric lymph node,
MLN)E AHZ3%F & [FN—v, IL-2, [L—4, TNF—¢ 9

mRNA * éﬂ_—% ZAFBIATE
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1) Reverse transcriptase (RT)

AP EEoA Baldt v)adw A dubdol Trizol rea-
gent (Gibco 15596 — 026) & #7}sle] RNAE 283l
spectrophotometerE ©]&3to AZ3Iqth ¥ F
RNAZHE cDNA 3d< 93l total RNA 3 plE 70T
oA 1087 7HEsE ¥, 4TollA 108 S WAskaL o
710 1 gl oligo (dT) s primer (0.5 pgh), 1 pxl M—MLV
RT (10 unit/ #1; promega, USA), 1 z1 RNase inhibitor
(20~40 unit/ ¢#1; promega, USA), 10 x1 5X RT buffer
(250 mM Tris—HCI, pH8.3, 375 mM KCl, 15 mM
MgCly), 5 ¢l 2.5 mmol/L. dNTP mixtureS H7}8t ¥,
diethylpyrocarbonate (DEPC) Z&4E £35lo] ¥
42°C water batholA 1A17F Bt 7F43l cDNAE &
“dsigict

2) Polymerase chain reaction (PCR)

PCRE 3 pul ¢DNA, primere IFN—7, IL-2, [L—4,
TNF- ¢ & A3}, sense primer (10 pmole/ 1),
antisense primer (10 pmole/ xD)E Z+Zt 1 w1 7}s8t1,
Al 1 gt 25 mmol/L dNTP, 3 ul 10X PCR buffer
(100 mM Tris—HCI, pH 8.3, 500 mM KCl, 15 mM
MgCly), 6 w1 5X Qual—up™ € 2 0.3 zl Tag poly-
merase (Sunit/ #l; nerurotics inc) & H7}e o}e HE
2171 30 plVt HEZE 545 7}8l1, denaturation
94CellA 30%, annealing= 62C°|A 1%, extention
72°ColA 18 E<41 35 cycle® 339t Ado]| ML
murine IFN—y, IL-2, IL—4, TNF— @ primer= I[FN—
7 7%, 5 primer; 5 ~TGC ATC TTG GCT TTG
CAG CTC TTC CTC ATG GC-3’; 3’ primer; 5" —
TGC ACC TGT GGG TTG TTG ACC TCA AAC TTG
GC-3’ ©] 1, fragment sizet= 365 bp%ith. IL—2 primer
+ 5 primer; 5 —AAC AGC GCA CCC ACT TCA A-
3"; 3’ primer; 5 —=TTG AGA TGA TGC TTT GAC
A-3' 0], fragment sizex= 391 bpgth IL-49) pri-
mer+ 5 primer; 5 —=GTC TGC TGT GGC ATA TTC
TG-3’; 3’ primer; 5 —=GGC ATT TCT CAT TCA
GAT TC-3’ ]2 fragment size® 357 bp3ith TNF—
a9 primer: 5 primer; 5 —GGC AGG TCT ACT TGG
AGT CAT TGC-3’; 3’ primer; 5 —ACA TTC GAG
GCT CCA GTG AAT TCG G=-3’ ©]1, fragment sizex=
354 bp3itt. PCR A EL 2.0% agarose geloll 7]
A%E 31 1L, gel2 ethidium bromide (EtBr)E GM3}o]

PCR AXE9] %% imaging densitometer (model GS—
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700, BIO-RAD, USA) & Abgsted SH3rt.

4 FYN 2 |g A B FF

AW F5 A 2 79 o 9 BAS AHs] B
4 A 72 -80Tel AAsielch @92 A8FEY
¢} ooz HE 3] 3000 X g, 4CollA 308 9
AR F Qo)R S sandwich ELISA ¥E o]
#3510 Ig ATTE S} 912 Fukushima et al.
W) o8 24712 microcentrifuge tubed] Bl 4C
oA 1417k %<t #3138t protease inhibitor (0.1 g/ml) ol
FFAR B4A170 298 pelletd vortex® #3238} 3
©] 15,000 X gellA 10%3F AA2ed § 2SN A
st g A FAE ol E3te] Sk

5. gl 22

APYFTES AFELEE JYANA v1ZE F=3a 49
= RPMI 1640 medium (Invitrogen Corporation, Grand
island N.Y) dfjelld Eisisich. fsb7 Ao RPMI
1640 mediume #713k] 300 X g, 4Tl 584 34
A4 Esisith

1) CD4'/CD8'Y &7

10% FBSE &3 PBS 100 mig 2 X 10° cello] ¥
5 3 s CD;l—FITCL} CD8-PE monoclonal
antibody 5 pl1E A7V813, 4°Cold 3083t vijekst 3 10%
FBS7} 3% PBSE 3713t9] 300 X golA] 584 3%
438 sgid 44 AT 2% paraformaldehyde
2 pAXNROom Epics Alira™ flow cytometry (Beck-
man Counter) &7t}

6. &m7<| B2 (Primary culture)

E8 dnt= 10% FBS (Invitrogen Corporation,
Grand island N.Y.)7} 3-7-% RPMI 1640 medium®l ¥
GAA 24 well plateo] 2 X 10° cell/welld =2 #5
3ha, Puhto] FAE FXAF)7] st 125 xg/mle)
EEE PBSo| €341 Con AZ 10% 37} 3 % 5%
CO,, 37°C incubatorellA] 48A17F Hjoka}SIT.

1) B M A 19 A Ig E B B

okt Aot AFA2 Ig A} Ig EFERE sandwich
ELISA W& olgsto] SR P & 3 <]
FAHo2: A9 F (@b)’dag, &4 Sold AP
2 9L ELISA plated] 227g thd #loFd3 (superna-
tant)-2 Wr-A|Z ek Al ELISA plate Bl v S0)d
o7 AFsHs AFe] 7] wiEel, nAZAE 2ZA

de 2 ro

ofr

F 23FA ) S Ao TAFAE AEAA T
Atk Ig A APYos 44 AF & 5 o IgE
E A27%7} Yol avidin—biotin & AH-38l0 ELISA
Aoz AE3TE ©) WAL biotin EAFA Y avidin
EAFANE A= HHO|ERE HEQEE EY F

A3t

2) HIY S HiQRHS TNF- o, IFN- v, IL-12, IL-4, IL-
10 & &3
Anti—mouse cytokine®] & coatingdt 96 well pl-
atedl] Y79 wiFIE-2 50 p1¥& Hrkete, 23} &
AE biotinAZ anti—-cytokine2] TAE WHSAIF 1
A7k <Y 37°C) WXE F 71 ALAS 100 w7k
ThA] 1AIZE Ao BX1313ik. ZF dAlmic} PBSel 0.05%
Tween 20°] 3#%¥ PBSTE AHsigion nixjtog
1.5% oxalic acidg F7}st] W& AR 54
#4& 3o purified cytokined EFOE 3l H|L
zé %}:%]_9%;]]:]_.4,33,34)

7. 12N

2E A3 Avl= Statistics Analysis System (SAS,
Ver 8.0) programe ©]&3lo] ¥A3|gion, 1 Axh=
BT (mean) + EF23 (standard error, SE)Z EA
3153tk 2 A7) Hd Aol one—way ANOVAE
ARE3E p<0.05 FFAA FI4ES ASIRTh

a4 9 0%

1. @58 B 32 5329 43

AREE A Aulgl HolE ZARE 47 DSSE 4%
A7) mice?} 3%, DSSE AHAANFIA % miceo] vis)
2% 9 g B2eko] ZEHA giglen, A FAE o
3R] R, &7t Ylv A SALE A F 5 U
o} w3k e} dolx DSSE AFHAZ o] DSSE A
AR @& TR A UElton], 4Fos g P
o o) WAl 3 AATE FAl F-2o] ANt (Fig. 1.
A, v 2 A3 Aupdel IL-4 2 TNF-e 9} 22

Fig. 1. Normal infestine and DSS-treated intestine. DSS-treated:
5% dextran sodium sulfate was ad libitum for 5 days.
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Spleen MLN Spleen MLN Spleen

Normal
DSS
Normal
DSS
Normal
DSS
Normal
DSS
Normal
DSsS
Normal

MLN

TNF-a
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Fig. 2. RT-PCR andalysis for cytokine
MRNA expression of Control and
DSS groups. DSS: 5% dextran so-
dium sulfate was ad libitum for 5
days.

DsS
Normal
DSS
Normal
DSS

-4- DSS
—— DSS+Scu.
—e— DSS+Sulfasalazine

-4 DSS
—— DSS+Scu.
—e— DSS+Sulfasalazine 1

Mean body weight (@)
Dietary intake (g/day)

Fig. 3. Mean body weight (A) and
dietary intake (B) of 3 experimental
groups. DSS: 5% DSS was ad libitum
for 5 days to induce colitis. DSS +
Scu.: water extracts of Scutellarice
Radix (100 mg/kg) was administr-
ated orally for 2 weeks after 5 days
of 5% DSS administration. DSS + Sul-
fasalazine: Sulfasalazine (50 mg/

kg) was administrated orally for 2
weeks after 5 days of 5% DSS ad-
ministration.

BFHH cytokine?] FHE £ AF DSSE AHHAI
T AHATNA 2 RO =4 Vel (Fig. 2).
ole} ZE AAE Fed 543 5% DSS (W/V) 2 4
4% 2 i3 458 FEAE Bu ot e A
ol TAAFH oY, AZHH cytokined S ZI7HA
BFE F A FEELS FPd FATES QY
T A}

2. ¥3 g4 FEEO| N3, Aol MNF 3 T Lo oK

T

Zt A¥Fe] B AFS DSS AFH 79 FRE A
Row, Aol HHZL dFE L A F 7UA A B
T T ZAasGa T olFRE HA Sk 18
th 2o} dFo] Thdhe 7IZEERb R AFe] HEe
YEREA] gt} t2FQ) DSST GAl o] A3 ko] t}
Al F7FRE g B o 5978 DSS AF T F
F7F A7t ARELE 3 Ho) dHe] SN Ao
AlgEt) 3 37 45 F25 9 XEA sulfasalazine
9] 3= 2o] G L vXA] Fdh= AoR A}
g¥99 (Fig. 3).

Fig. 4ol 2} A% 19 2% 2 ti3e] Hol& FH3)d

45 - a a
b
e
L af
£
o
c
kil
9
£
§ 15
£
O i 1 J
DSs DSS+Scu. DSS +Sulfasalazine

Fig. 4. Infestinal length of 3 experimental groups. The length of
intestine was measured from pyloric sphincter to ileocecal valve.
Each value is the mean + SE of 6 mice. “*Values with the diffe-
rent superscripts are significantly different at p <0.05. DSS: 5%
dextran sodium sulfate was ad fibitum for 5 days to induce
colitis. DSS + Scu.: water extracts of Scutellariae Radix (100 mg/
k@) was administrated orally for 2 weeks, after 5 days of 5% DSS
administration. DSS + Sulfasalazine: Sulfasalazine (50 mg/kg) was
administrated orally for 2 weeks after 5 days of 5% DSS admini-
stration.

HeERAIT) DSSTe] & Zol= 36.6 = 0.8 cm, DSS +
Scu & 39.0 = 1.6 cm, DSS + Sulfasalazine™ 38.5 +
14 cmZ FF95 FEEE A3 DSS + Scu. 7 4
FAE 9HE sulfasalazines JFH e FolA DSSTHE A
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Fe TEY FoHo2 & o7t Ak o= DSS A
FAZ FLE S0 QT A At 37 g FEEY
X84 sulfasalazineol| &3l $H¥ A2 Alsdrh

Gaudio E. 33} Axelsson L 59 g4 5~8%
DSSE AHFHAANA S L FE2 A, xv)
Al72A Fde BESRE F5 DSS AHE A9 do)
7} freld oz ZAEASS Baskelon, 25% DSS A
#H ¥ sulfasalazines AFAA 23} & o7} FF L
2 ZUksle] £ AT AFe} fARE A Bk

3. ¥3 95 FEEC| g B g A 5T 0N = 9%

33 B9 Ig A 55 AT AFE Table 29 2
o] Yyeldth % Ig A 5= DSST, DSS + Scu. i,
DSS + SulfasalazinezelX] Z+2F 21.7 + 0.6, 28.3 +
1.5, 30.1 + 1.3 pg/mlE DSS + Scu. 7, DSS + Sulfas-
alazineTolA FeF o2 A vepgrh £, ¥
Ig A 5% 94 DSST, DSS + Scu. 7, DSS + Sulfasala-
zineZolA Z}2H 325 + 24.1, 480 * 26.5, 556 + 23.3
ng/mlE DSS + Scu. 7, DSS + SulfasalazineollA <]
Ao FA vebsrh

DSS + Scu.7 X DSS + SulfasalazineT2] €5 Ig A
FTEE Lee T ATolN AEES] EF g A F
(319 = 2.1)E =A% AHsl A AE AT + )
ok 3 Z3 el Eojes AdE 45 by 3
4& AT B9 Ig A9 FEE EF5HHso] dojut
3 94E o Yol A HEd" 37 I FE2E57 XEA
sulfasalazineS AF A7 TollA B4 Ig A Eo] H2
FEE AR A0E Hol FF2 A 4F vk A
A7} Al © vlojeiAd] Ao 2 HE HoJF F gl 7]
o] X EAQ sulfasalazined &I} FAKRE A7 A}
Edck

4. 33 3¢ FEEC| I AN THE ZRI O T
g5 @5 FEEC HI% 9T TAZ Fddel m|A

o
=
Q.
=

;:O

o

olf

= 9% 3¢ B A3 DSSTY CD4" T celld] &
0] 33.1 + 0.8%, DSS + Scu.70] 34.7 = 0.4%, DSS +
Sulfasalazine®?] 31.2 = 0.5%& DSS + Scu. oA 7}t
A=A JERET (p < 0.05). Wb, CD8" T celld] &%
2 DSST# DSS + Scu.o] 42k 17.1 = 0.2%, 17.3
0.3%Z 972 zlolg VFEhIA $9tevt DSS + Sula-
salazine@olME 15.3 + 0.2%E faFo2 A Yet
Wk 12y CD4'/CD8" 2 Hl&-& DSS¥# DSS + Scu.
T, DSS + Sulfasalazine®°] 22} 1.9 £ 0.1, 2.0 = 0.1,
2.0 = 0.12 {23t &o|7t #2E=X] AUt (Table 3).

T AEE B2 T 3279 AESY T 9=Z72 74
"ok difEe BE T 97 JIF g 7E5)
3 FH:Y g2A9) sl CD4eks B 9d g g
e, AXEAN T =ZF+= CDgolE} E8l= o2 w1
gzl o e, dukAo g CD4Y T cell cytokine

d 7158 5 Yo A= 7194
¥E sk 34 988 3 4% vk gk
CD8" T cell® CD4" T celld) &g A3}
o] whe-g A8y,

FF A5 FE2ES AFHAZ FolM CDA' T celld]
33} 2 CD8" T cellol €8t Th 2 cell $92 BI7)F
o] Astsle] @2y FASe] FAo] ANF Aoz AR
g} ol Lim 52 23 4 715l tigh d7iA 4
ojglelo] g Au o T AT Adke) n)A= I #
AFe A2 el

5. ¥3 g #3220 U7y AT i ig A, Ig E =
OAE= 5%

B3 primary culture ¥i%¥Ne] Ig A % DSST,
DSS + Scu. 7, DSS + Sulfasalazine@ollq 24z} 47.1
2.2,64.3 £ 1.7, 49.3 £ 1.8 ng/mlZ DSS + Scu. T4
AR EA Jebgth $H8, vigde] Ig B9 BEE

Table 3. Spleen T lymphocyte populations in experimental groups

Table 2. 1g A concentration in serum and feces CD4™ (%) CD8" (%)  CD4'/CD8"

Serumig A (zg/ml)  Fecdallg A (ng/ml) DSS 33.1+08 171+02° 19=+0.1°
DSS 21.7 £ 0.6° 325 + 24.1° DSS + Scu. 347 £ 0.4° 17.3+03° 20+01°
DSS + Scu. 283 +1.8° 480 + 26.5° DSS +Suifasalazine 312 £ 0.5° 153 +02° 200.1°
DSS + Sulfasalazine 30.1 +1.3° 556 + 23.3°

Each value is the mean = SE of 6 mice. **Values with the diffe-
rent superscript letters in the same column are significantly diffe-
rent ot p<0.05

DSS: 5% dexiran sodium sulfate was ad libitum for 5 days to
induce colifis. DSS + Scu.: water exiracts of Scutellariae Radix
(100 mg/kg) was administrated orally for 2 weeks, after 5 days
of 5% DSS administration. DSS + Sulfasalazine: Sulfasalazine (50
mg/kg) was administrated orally for 2 weeks after 5 days of 5%
DSS administration

The spleen T lymphocyte populations of each primary culture
supernatant were measured by EPICS Altra™ flow cytometry
Each value is the mean £ SE of 6 mice. ““Values with different su-
perscripts in the same column are significantly different at p<0.05
DSS: 5% dextran sodium sulfate was ad libitum for 5 days to
induce colitis. DSS + Scu.: water exiracts of Scutellariace Radix
(100 mg/kg) was administrated orally for 2 weeks, after 5 days
of 5% DSS administration. DSS + Sulfasalozine: Suifasalazine (50
mg/kg) was administrated orally for 2 weeks after 5 days of 5%
DSS administration



DSSZe] 3.8 + 0.2 ng/ml, DSS + Scu. 70} 2.2 + 0.1
ng/ml, DSS + Sulfasalazine®¢]} 3.2 £ 0.2 ng/ml&. DSS
oM 7 A JeRd ¥bE, DSS + Scu. FolA 7HE @
Al JebstTh (Table 4).

A% F& Edof QoA Ig A T SR A A

58 2HsR= FARAM 4319, allergend] E5E ¥
sl dejA] whe Aol F23 JBE s Aow &
A Qv dda} Qo vl Ig A FEE T
B DSS + Scu. 7ol DSSTel vla) Y 2@ st uj
ool oA Ig A 57} BA YelkdEd ojet 2 A
#H= 330] DSSE A7) tidd $8 RdoA 85
Ig A =S IR A7 Wi A Ig A FE2 F7H
AR o7 AT 71A- e Ao Algdrh Iy
olgigt 9 FHF A XBARE g Kol suk
fasalazine g% 7|32 Adolgt 202 AFH

Lim 5¢] Qe DSSE 4% S A7 %, &2
€ A7) A7} histamine® eicosanoid 59 & F
7HA allergy® F¥shs $AZE Z <94 e Ig EY
FTEE fFeE FAAAIE AeR Rudich o

o

Table 4. IgA and IgE concentration in supernatant of spleen
lymphocytes isolated from experimental groups

Ig A (ng/mb) IgE (ng/mb)
DSS 47.1 +2.2° 38 +02°
DSS + Scu. 643 £ 1.7° 22+0.1°
DSS + Sulfasalazine 493 1.8 32+02°

Spleen lymphocytes isolated from mice fed on different experi-
mental diet (2 X 10° cells/ml) were cultured for 48 hr in the ab-
sence of 125 ¢ g/mi concanavalin A (Con A). The immuno-
globulin contents of each culture supematant were measured
by ELISA

Each value is the mean + SE of 6 mice. ““Vdlues with the diffe-
rent superscripts in the same column are significantly different
at p<0.05

DSS: 5% dextran sodium sulfate was ad libitum for 5 days to
induce colitis. DSS + Scu.: water extracts of Scutellarice Radix
(100 mg/kg) was administrated orally for 2 weeks, after 5 days
of 5% DSS administration. DSS + Sulfasalazine: Sulfasalazine (50
mg/kg) was administrated orally for 2 weeks after 5 days of 5%
DSS administration
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U3E BE 2ol vl Uk wglely 4 S5
o) A2 Bo BT W5EEEo| A 24 49 HEo
77} 98¢ UEps Ao Algdch

6. ¥3 94 TEEO| YT M7 WFAS cytokine ST
0jN= 9%

Cytokine2 FU €% AEE F7PBks A&, F7
of met & S BolFor sk 9EgE ik
Th 1%} Th 2 cell*lA] 2H]== cytokine S £ A7
£ t29 Zo} (Table 5). AY%F cytokined] sz 4
FHkgol FoJsh= TNF—- e 9 55+ DSSTo] 526.7 +
10.2 (pg/mb), DSS + Scu.T°] 425.0 = 4.3 (pg/m)),
DSS + Sulfasalazine©] 458.3 * 5.4 (pg/ml) & DSS
oM 7P A YERER, DSS + Scu.ZolN FrFo
2 YA Jeldth wbd, Th 1 cell® #39} IL-4 A4
Aol FeJEH= IFN~ 7 ¢ 7% DSSE, DSS + Scu.,
DSS + Sulfasalazine@olAd 242+ 295.0 £ 7.6, 236.7
7.2, 293.3 + 24.7 pg/mlZ DSS + Scu. 7oA IFN—y
9] w27t folHo g Witk AR ] ZE #HE cy-
tokine®) IL-12¢] 7%, DSST°] 405.0 £ 37.1 pg/ml,
DSS + Scu.te] 363.3 £ 30.8 pg/ml, DSS + Sulfasala-
zineT©] 506.7 + 26.7 pg/mlZ DSS + Seu. 7] DSST
of ]3] FJHoE A Jelth

DSSZ F2AI7) thd<de T cell, mast cell, basophil®il
A #H|Eo] Th 2 cell #3818} allergy, ©Y JA| ¥h-g-
#osh= IL-4% monocyte, macrophageol] A=
TA5 G4 WY A vkl #Aqsk= IL-109] 5%
Hale) 3] A5 fF8 AT ¢ ok IL-49 %
+ DSS+* 333.3 + 11.2 pg/ml, DSS + Scu.i 235.0 £
5.6 pg/ml, DSS + SulfasalazineT 258.3 + 6.0 pg/mlZ
DSSTlA oA og wA Jebsta, DSS + Scu.7ellx
SA et ou, IL-109 F5E B A3 FolA )]
7F BAFA] eksit

Cytokine 43 ##310] Lee 599 d7lN IL-4

Table 5. Th 1 and Th 2 cytokines secretion of spleen lymphocytes supernatant in experimental groups

Thi Th2
TNF-a (pg/ml) IFN-y (pg/ml) IL-12 (pg/mb) -4 (pg/mi) IL-10 (pg/mb)
DSS 526.7 + 10.2° 2950+ 7.6° 405.0 + 37.1® 3333 +11.2° 725.0 + 54.9°
DSS + Scu. 4250+ 4.3° 2367 + 7.2° 363.3 + 30.8° 2360 + 5.6° 696.7 + 44.7°
DSS + Sulfasalazine 4583 = 54° 203.3 + 24.7° 506.7 + 26.7° 2583 + 6.0° 676.7 + 42.3°

Spleen lymphocytes isolated from mice fed on different experimental diet (2 x 10F cells/ml) were cultured for 48 hr in the absence
of 125 ug/ml concanavalinA (ConA). The cytokine contents of each culture supematant were measured by ELISA
Each value is the mean + SE of 6 mice. “*Values with the different superscripts are significantly different at p<0.05.

DSS: 5% dextran sodium sulfate was ad libitum for 5 days to induce colitis. DSS + Scu.: water exiracts of Scutellariae Radix (100 mg/
kg) was administrated orally for 2 weeks, affer 5 days of 5% DSS administration. DSS + Sulfasalazine: Sulfasalazine (50 mg/kg) was
administrated orally for 2 weeks after 5 days of 5% DSS administration
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e FEshe A8 WAL 858 B9FE A A
3 WEAt9) AR 6 (signal transducer, activator of
transcription, STAT6) & &8% A% I3 g5 F25
& AN FollA STAT 62 2ol 743l o=
FF G FEES AN T2 AxY R s
2] STAT 69 AAES-S AT EZN A2 7]
HE IL-4 A3 At €84 3948 2 Pe Ig
E9 AL AT RoE FHT & vk wEA 5
A FF2EE IL-109 w20 9385 927 X319
OV L4 352 WE02H Th 2 celld] 7)50] 3AH
o] IL—-4 A2 F7iz I3 At 954 & 289
FAE ARATZIE 71 Boshs Ao AlEdr.

Egois AFA 3 A8 BAoAl Aol Hm AF
e FA8T AL 7Fsh 44, R 28, it
3 g 2 Y AL 5 Ad FFE WStz ey
o] We 71-e) v|X& Gl gk A+ wi¢ vly]
& Aot} B dAFoe BN F7 o|gEHE
4599} Balb/c female miceZ AM-31] 5% DSSE 5¢
HAANA B dFEE RN F 27 3 4
222 (100 mg/kg) ¥ sulfasalazine (50 mg/ke) S 737
gt F |dxd )5 nRe 4EE AR o
I 22 ARSIk

1) DSSE A3A A= B G502 g &,
T 5ol fEste A Aoyt ZadEgin, DSS + Scu. 3%
DSS + Sulfasalazine 7ol e 5737} 3 Zo)7} sE=9dch

2) @33 B9 [g A ¥5+ DSS + Seu. 7o) DSST
LIE R R ==

3) vjF dut T AX s s A3}, DSS + Scu.

oM CD4* T celld] o] Fo3o=2 F5t1, CD8”
T cell2 DSS + SulfasalazineZollA WA vebdch

4) Q7] wijotlo)A] Ig A 5+E DSS ZolA #9
Aoz Jokp ‘DSS + Scu. 7oA EA e Ig E9
F5E DSSTIM A Yehda DSS + Scu oA @
A veRsttt,

5) Q579 wjckolo]x TNF- a9 IFN- 7 9] 57}
DSS + Scu. oA §A o7 A Jepgon, [L-129)
EE¥E DSS + Scu. 7oA DSS + Sulfasalazinew el v)3)
A Yept oy DSSTERE] Aol ¢liith IL-49) 5%
E DSS + SeuTolM fHoz A Jeltoy IL-
102] BEE Zl 4928 Ko7t Stk

olde] ARNE FXeMY, 3T dF FEFEZ U o=
Fol Ig A% Ig B B4L 288028 T helper cellol
o8 fE Hodukeg ZEsty DSSE Fakd i
9] Fuke-g A F AR F, g A S FR
3l IZ8Y cytokined IL—-4 AL AaAFo=H Ig
E A4S AIse] dAX2ES AsAr), &38 4F
& I AoE AlEET
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