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Anti-inflammatory Effect of Haingkyunghonghwatang
in cultured RAW264.7 cells and murine models of inflarnmation

Min Byung-Ho, Yoo Dong-youl
Dept. of Ob & Gyn, College of Oriental Medicine, Daejeon Univ.

Purpose : The Purpose of this research was to investigate the effects of
Haingkyunghonghwatang(HKHHT) on anti-inflammatory effects.

Methods @ As for the parameters of inflammation, levels of several inflammatory
cytokines and chemical mediators were determined in mouse lung fibroblast cells
(mLFC) and RAW264.7 cells. Also, changes in pathological features by drug
treatment were investigated in the in vivo edema-induced rats by carrageenin
/arachidonic acid or in the colitis-induced mice by DSS treatment.

Results @ The cytotoxicity of HKHHT on mLFC and RAW2647 cells wasn't
observed at 100, 50, 10, and 1xg/m¢ of The treatments. IL-1B, IL-6 and NOS-II
mRNA expression of RAW264.7 cells was inhibited by The treatments in a
dose-dependent manner. HKHHT treatment of RAW264.7cells(HtRc) inhibited
TNF-a and COX-2 mRNA expression. HtRc significantly inhibited IL-6 and NO
production. HtRc inhibited ROS production. HKHHT inhibited rat’s paw edema
induced by carrageenin or arachidonate treatment in all concentrations examined.
The body weight and colon length of colitis-induced mice were recovered to a
normal level by DSS treatment. Clinical disease levels were significantly improved
compared to the control animals. HKHHT treatment of colitis-induced mice(HtCm)
significantly increased hematological values such as WBC and RBC counts, Hgb and
HCT levels, but decreased PLT values. HtCm decreased IL-6 and TNF-a production
significantly HtCm significantly increased CD3+(T) cell counts. In contrast, HKHHT
treatment decreased CD19+ B cell counts and CD3+/CD69+ significantly, and also
decreased B/T ratio (%) though not significant.

Conclusion @ These results indicated that HKHHT could be used for treating
diverse female diseases caused by the inflammation.

Key words @ Haingkyunghonghwatang(HKHHT), anti-inflammatory, RAWZ264.7 cells.
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3) A 2 717

£ 43 AH8d A% SRB, DEPC, N
H,Cl, KHCOs, EDTA, TCA, MIS, DMEM, DCF
H-DA, RPMI-1640 media, RBC lysis solution,
D-PBS, MgCl= Sigma(US.A)jit, FBSE Hyclo
ne (Logan, USA)fit, agarose= FMC(US.A)jit,
PI, RNase= Pharmingen (Torreyana, US.A)jit,
IL-6, TNF-a ELISA kit R&D system(Minneap
olis, US.A)jil, Dextran sodium sulfate Zoeter
meer(Netherlands)it A F& AFS3Igien,
71ek N BF AFE AT

N171E 4952 7](d$, Co.Korea), rotary v
accum evaporator(Biichi B-480, Switzerland), fr
eeze dryer(EYELA FDU-540, Japan), CO; incub
ator(Forma scentific Co., US.A), micro-pipet
(Gilson, Co., France), centrifuge(Sigma, Co., U.
S.A), thermocycler system(MWG Biotech.,, Co.,
Germany), homogenizer (OMNI, Co., US.A), p
late shaker (Lab-Line, Co., US.A), ELISA reade
r (Molecular Devices, Co.,, US.A) ¥ vjYo}A
2] 3 2(M530-109, Mitutoyo, Japan) 52 A&
At

2.y
1) {TREEE F2F ¥4
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g, ME = Fo wWgdE HYx
PBSZ 23] AH{E F, 7} wello] 50% TCA
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zoA AzdFYh 7)o SRB(0.4%/1%
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et o] &% H-Gdo chloroform
(CHCL) 50 & H7H3F & 15%3F A
Tt olE Fool 1587 WU’
% 13,000rpmefl A A4 £23 F oF 20
0wt} 35 RS 343l 2-propanol 200
st FF Y AH3 TEL 4
oA 1583 LA ATt o5 thA] 13,0
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(£), RNase inhibitor24] 1p£¢] RNasin
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el M-MLV RTase(200U/ u0)E ©tA] 7}
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W EFAE F AL F 2,000rpme A
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A 608 Z<F w2 AlA first-strand cDN
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)8l M-MLV RTaseE E&A43l A7)
% Aol ¢¢8 9 cDNAE polymerase ¢

m sequence

hain reaction(PCR)ol| A}-&3}Hth

(3) cDNA®] PCRZEZ

PCRE Primus 96 Legal PCR system
(with high pressure lid, MWG, Germa
ny)E o188t £ WL oln
FAE 3 cDNAE FHoz A43
3, 3o 3 primers= B-actin, IL-16,
IL-6, IL-18, tumor necrosis factor-a(TNF-
a), cyclooxygenase-2, 12|31 NOS-II
AAZE Z£Z317] 9938+ sense primer(20
pM/ )9} antisense primer(20pM/ )&
3 1w E 713l A 3442l 2.5m
M dNTPs, 34£2]10xPCR buffer(100mM
Tris-HCl, pH 8.3, 500mM KCI, 15mM
MgCly), 18] 01849} Taq polymerase
GU/p)E H7H o5 HF S92 30
W HEE BOSHTE 78Il pre-dena
turation®. 2 95CoA 5%, denaturation
o2 95CeA 5%, annealing® 2 55C
oA 1%, elongation®. g 72C, 1£& 1c
ycle2 3}o] 25 cycles3t H post-elongati
ong 72CAA 3E F¢Y xHes PC
< F33 Y. &4 PCR productsi= 20
A 1.2% agarose geloll loading3d}e 12
0V 2794 2083 A71¥5S T3
A3t
BMMouse Oligonucleotide®] & 7|vj g

Gene Primer Sequence
sense 5-GCAACTGTTCCTGAACTCA-S
L-p antisense 5'-CTOGGAGOCTGTAGTGCAGS
sense 5'-00GTOGATAGTGOCATCCATGAAAC 3
14 antisersse 5-GGACCAATACCTGCTATAGHGY
serse 5'-AACCCTTACTGAACTCAGATTGTTAG-3'
TN afisere 5'-TAAGTCAGTTTAAATGCTTAGGG-3
sense 5-ACTYTACAACCECAZTAATACE 3
L1 antisense 5-AgTEAACATTACAGATTTATOOC-Z
sense §~COGATATTTAGATACGTTAAACS
NS anisense 5-ATGGOCTAGTCAGICTCTAAAT-
sense -TTCAAATEAGATTe TeggARAAT-3
ox2 antisense 5-AgATCATCTCT(CTgAgTATCTT-Y
) sense 5 -TOGAATCCTGTOGTOCATGAAAC-S
Bractn atisemse 5'-GTCACAGTCAGCTGTATAGEG-3

BEAE FARZA B-actino] AHE-5 o)
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ageenin#} arachidonic acid(AA)Z f&
AT 22-24ge] AFHE A 2FL2 B
g3yt 9A FRTe BYAFE
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8ulg] ¥ (n=8 mice/group)-S
& Foz st dut uPAE HAT
5% Dextran & (Z2F#) 183 HKH
HT &8 FAToE UFdth 34T

& Afdol sgen, gEEe 44
H4E, 4972 HKHHT F£E& 300mg

/kg, 1,200mg/kg-& 5% Dextran £ 13
JARE Eo 8A 25330 wid 134 F
T Foq3td 4

DSS Eoig fEo] 7d F WY oA
10419 AFE 01g G47HA ZA3A
=3

(3) Clinical disease activity 4

Hol HHF 557, Y A%, 18
3 guaiac ¥ o] A} (Colo-Screen ; Hele
na Laboratories Corp., Beaumont, Texas,
USA)] 98 ¥a =4 5& Hrlelel
HAHY Y3 FAE FHeTh o
ol AT four point scale
1; 1, soft ; 2, very soft but formed ; a
nd 3, liquid ; 48 3}, guaiac o]
Alde] == 0, negative ; 1, faintly bl
ue ; 2, moderately blue ; 3, dark blue ;
4% 3o wjd ZF3A
(4) Colone] Zo] &4
DSS %o 79 ¥ AHE AL &
WAe AEehal w1 oba v 2 (M530-1
09, Mitutoyo, Japan)E A}43le] &3]3}
Ak
(5) wsketd WA A
DSS %6} 7 9 ¥ ohggAG AANA
¥3e Bt ¥H WBC, RBC, Hg
b, HCT z18)1 PLTE =43¢

: 0, norma

(6) IL-69} TNF-a9] &4

AP T8 F (7Y F) dAEAEE AF
£ ethyl etherZ v} & AZHAY
o7 Qg ¥ AL FY3td IL6 2
TNF-ao] 83 3§22 ELISAZ =343}
Aok ZF wellel] B3] 3 10048 (1/1
00 dilution)® ‘:"‘o}gar,]— 1A+ Eot
Aeox WA F 23] washing 4F&
Ao g A3 ]S antibody Avidin-HR
P conjugated 1005 A2lsta 1A13F A
£ AT F A AR, TE
71AE 100mH #F3n FadA 30
3 AF & 50ue9] stop %°“% 2k
3 & ELISA leader® 450 nmo|A &3

= %33}9&4

7) 3= AAX 24

PAAAE AFNAN gFe] lamina prop
riag} Y AL B3t 100 meshE A
XTE By " AXe FH¥y

£384¢ AHstel AYFE AA3 L 4T

o WY FFEAS AAEHAL, A
PE-anti-mouse CD3e, FITC-anti-mouse CD
69, 18]3 FITC-anti-mouse CD19& Y1
30 £7 2golN WA S F 33
V¢ AN #3 AAJIFE FAT F A
ow cytometer?] Cell Quest T2 13- o]
£3l9 CD3e'/CD19" z18]: CD4'/CD8’
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1. AEEA Ve I9F

mLFCs ¥ RAW264.7 AME3Fd] gl
AEEA HrrdMe gz H3 H
KHHT extract®] 200, 100, 50, 10, 1pg/
m FEANAN MEEAQLE VA st
t}(Table 1, Fig. 1).
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Table 1. Cytotoxic effects of HKHHT Extract on
mLFCs and RAW264.7 Cell Line

Drug Dose % of Control Data

(ug/nd) mLFCs RAW264.7

Control Q 100 + 46 100 + 43
1 95 + 2.7 99.0 + 44

HKHHT 10 974 + 33 973 + 37
extracts 9.1 + 3.1 96.7 + 35
100 9.3 + 4.1 933 £ 27

200 92.8 + 43 9202 t 46

The data are expressed as the mean + SEM.
Fig. 1. Cytotoxicity of HKHHT extract on mLFCs

and RAWZ264.7 cell line.

40 —&—mLFCs

20 ——-RAW264.7

Cytstoxiclty of Control da

“Centrel 208

[]
HKHHTgmy
extract

mLFCs and RAW264.7 cells were pretreated with various
concentrations of HKHHT extract. The data (% cytotoxicity) in the

Figure are expressed as the mean + SEM.

2. RAW264.7 A2 JAA-ZHE
EE LIS
1) IL-1B FdAF 2&@e) vjX= dF
RAW264.7 M EFA IL-18 H&#
HEE Aol Htglo] 48, djxTo] 102
2 yehgon], HKHHT extract 100, 10, 1
pe/md Aol e 42 31, 61, 912 1}
e dizFe) HlE TE g&Ho2 H
Az FEE A tHFig 2).
2) IL-6 f-AR Lo X FF
RAW264.7 N EFo|A IL-6 FAA &
2 AT Htgko] 14, tixFo] %2
2 Jehd o, HKHHT extract 100, 10, 1
pg/mt AEFAAE 47 22, 36, 862 1}
B gizdd Hs] Tx gEHoE f
A FAL A3 HFig. 3).
3) IL-18 3 A ¢ddl vx= F8
RAW264.7 AEFA IL-18 FAA
WE - A9 Htgro] 35, djZto] 101

2 Yelton, HKHHT extract 100ug/mé
AYZaA 198 Jehd dizde] uls)
Az BEs A A THEg 4).
4) COX-2 fAA L& v I
RAW264.7 A|EFjA COX-2 fH=
e AT Hgro] 21, tixdol 205
2 Jelyten], HKHHT extract 100, 10, 1
pg/ml HE)FAME #2417, 167, 1428
el iz ws) fdx 2ds o
A3t S tHFig. 5).
5) NOS-II 3z} 2@ v I
RAW264.7 AEF A NOSI F4%
e AT Hgrol 26, thxwo] 19
2 Jepgon, HKHHT extract 100, 10,
lpg/mé ATAME 4z 72, 168, 1792
e} tizdel vig) = dEFo=Z
FAR FEE JA 3} HFig. 6).
6) TNF-a §Ax} &3] v|X& F3F
RAW264.7 A EF A TNF-a A7
Wye AT e Higlo] 84, tixTo] 134
2 el oy, HKHHT extract 100, 10, 1
pg/md AN E 22 163, 173, 1420
2 gz viE {34 dEe dA3
R HFig. 7).

120 102

HT value
o A'-J
=3 =]
IS
Py

-

Fig. 2. Inhibitory effects of HKHHT extract on IL-1B
mRNAexpression in RAW264.7 cell line.

RAW264.7 cells were pretreated with various concentrations of
HKHHT extract [100 (C), 10 (D), and 1xe/mé (E)] in the presence
(B-E) or absence (A) of lipopolysacchride (LPS; 2ug/mt) for 6 hr.
IL-18 mRNA synthesized by RT-PCR was analyzed on agarose
gel electrophoresis and quantitated by Ht values. B-actin RT-PCR
was performed as an- internal loading control. The numbers above
the bars in the lower panel Figure represent the Ht values for
each treatment. (°13t Fig. 2.-Fig.7. $&)
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150 P
1 120 101 1 o
29 %90
3 o
:6) Em 35 19
I 0
0 A B c 2} E
A B C D E Fig. 4. Inhibitory effects of HKHHT
Fig. 3.Inhibitory effects of HKHHT extract on IL-18 mRNA
extract on IL-6 mRNA expression expression in RAW264.7 cell
in RAW264.7 cell line. line.
2%0 x5 210 168 179
g8 o . g
L Elgg 7
E% 2 17 gg 26
A B C D E s B cC D E
Fig. 5.Inhibitory effects of HKHHT extract Fig. 6. nhibitory effects of HKHHT extract
on COX-2 mRNA expression in on NOS-I mRNA expression in R
RAW264.7 cell line. AW264.7 cell line.
A B C D E
Fig. 7. Inhibitory effects of HKHHT extract on TNF-
a mRNA expression in RAW264.7 cell line.
3. ELISA<] 2]3 Mol E7}Ql 23 100, 10, 1pg/mé XM)FoAXE 2zt 402 +
1) IL6 Ao W)= 3k 120, 864 + 164, 97.8 + 235ng/mOE 1}

RAW264.7 AT [L6 WA A et izl s 100ue/m F=AAM F
ZFFo] 52 + 1.2ng/mi, thZEFo] 1041 + 2 A (P<0.05) FAE YepiicHTable 2).
13ng/mie 2 e ow), HKHHT extract

HKHHT Interleukin—6 production

Drug

(pe/mt) (ng/mb) Table 2. Inhibitory Effect of HKHHT Extract on the IL-6
Media 0 52 + 12 Production in RAW2647 Cell Line
control

The data are expressed as the mean + SEM. Comparisons between

Control 1041 + 213 roups were analyzed using Student's paired test, and differences

LPS 100 402 £ 120+ groups were analyzec 1Sho ' .

(1p2/mt) 10 %64 * 164 were considered significant when the degree of confidence in
1 97:8 ; 23:5 significance was 95% or higher T test( *p<0.05).
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2) TNF-a A% vjxs 43
RAW264.7 MEFo)A TNF-a AT

AAFEo] 125 + 43ng/ml, thRTo] 868 +

16.6ng/me= VieRg o™, HKHHT extract 1

00, 10, 1xg/m Hg)TolXe 4z 723 + 1
82, 885 + 197, 84.6 + 21.3ng/m > 2 }E}
w3 tHTable 3).

Dru NKHHT TNF-a production
€ (ug/mb) (ng/mk)
Media 0 125 + 43
control

Control 86.8 + 16.6
LPS 100 723 £ 182
Qpg/mb) 10 885 + 19.7
1 84.6 £ 21.3

Table 3. Inhibitory Effect of HKHHT Exiract on the TNF-a Production in RAW264.7 Cell Line
The data are expressed as the mean + SEM.

4. Nitric oxide(NO) A3 %ol vzl Q&
RAW264.7 M EFo|A] NOAAQZL A4
T-9] ODg}o] 0074 + 0013, thZFo) 054
6 + 00822 Yephtoen, HKHHT extract
100, 10, 1pg/m¢ XHToA= 22t 0148

Drug HKHHT Nitric Oxide production
(pg/nf) (optical density, OD)
é‘:rﬁ 0 0074 + 0013
Control 0546 + 0082
LPS 100 0.148 0028 =+
(1pg/ml) 10 0.329 + 0060 *
1 0533 + 0072

5. MX U} reactive oxygen species(ROS)2]
24
ROS Ad3e thzgo] Aol vigtd &
Zog Zylslgjon], HKHHT extract &

+ 0.028, 0.329 + 0.050, 0.533 + 0.072&2 1}
el tizFel st 100, 10ug/me &
o $94 JA NO A83Fe JAs
G tiTable 4).

Table 4. inhibitory Effect of HKHHT Extract on the Notric Oxide
Production in RAW264.7 Cell Line

Comparisons between groups were analyzed

using Student's paired test and differences were considered
significant when the degree of confidence in significance
was 95% or higher T test( »p<0.05, ~p<0.001).

o} 7(100ug/mé C, 10ug/m D)-& thZF H]
o ¥ 9EFHo ROSHAS AAISIH
tiFig. 8).
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6. Carrageenin®} arachidonic acidef] 2]3%F
E5Z vXe I

1h, 3h, 5h 7+FHOE EV(m)E &<l3 2
3, EV(ml)E thzFolA z+zt 039 + 0.03,
0.86 + 0.04, 087 + 0.04m¢=2 JERGT, HK
HHT extractE 300mg/kg FoFA A= 025
+ 0.06, 054 + 0.04, 0.61 + 0.05me= JeER}

Time after carrageenin-induced paw

edema in rat
Group m@z 1h 3h 5h
vt ) Bvan & v ao
. 039 0% 087
Control 008 004 004
05 054 61
SN C I 6L, ;9
extract 1
1200 1()%12** %4 10(%)4%** 628 + %%E** 621
7. T 454 FEEE AFRd] )
X F3F
1) AF<] Wsle) vlX= JF
tdd AFAY 2F Az HdTe] 281
Drug .

Final Body
group U?m%t weight(g)
Normal - 281 £ 062

%D Control - B7 £ 034
HKHHT 1200 %0 + 055k

Fig. 8. Inhibitory effect of HKHHT extract on the
ROS production in RAW264.7 cell line.

RAW2647 cells were treated with various concentrations of
HKHHT extract (C: 100ug/mé, D: 10xg/mf) in the presence
{control,B) or absence (A} of LPS, (1ug/mf) for 48 hr. After culture,
cells were treated with DCFH-DA reagent (50mM), harvested, and
assayed for ROS positive cells (M1) by flow cytometry.

gzl vt 356%, 37.2%, 29.9%<] &
oA e AAaHE JeRLT, 1,200mg/

kg EoFoAE 017 + 001, 032 + 0.04,
033 + 0.03m= Jeh} 564%, 62.8%, 62.
1%2] fo4 e A Ex7t JepdoiT
able 5).

Table 5. Inhibitory Effect of HKHHT Extract on Paw

Edema in Carrageenin and AA-induced Rats

EV : edema volume: El: edema inhibition
The data are expressed as the mean %

SEM. Comparisons
between groups were analyzed using Student's paired test and
differences between the sample and the control groups were
considered significant when the degree of confidence in significance
was 95% or higher T test( »p<001, »p<0.001).

+ 062g THZRTo] 237 + 034gZ EPd
vy, HKHHT extract o7& 25.0 £ 055
g2 YeR} czete vldte oA Jep
<0.01) $71& e UtHTable 6)

Table 6. The Effect of HKHHT Extract on Final Body
Weight in DSS-mediated Colitis Mice

The data are expressed as the mean + SEM. Comparisons between
groups were analyzed using Student's paired test and differences
between HKHHT-treated and the control mice were considered
significant when the degree of confidence in significance was 95% or
higher T test( =p<Q.0t),
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2) Clinical disease activityol] w|X]:=
13

[s]
Clinical disease activity ZAo|X+= =

20 «
[ -
§ EDSS+T HKH
>154 gDss+H HT
2
S 10 4
g
5 37

0

1 2 3 4 5 6
DSS treatment (days)

3) Colong] Zojd v|X& FF

hgE 79 colong] Zo] FAANM=
AL 115 + 06cmz JEPGT, U2
2 56 + 03emz v} el Histe

Colon
group treatment length
(me/ke) (cm)
Normal - 115 + 06
Control - 56 £ 03
5%
DSS
HKHHT 1,200 79 + Q5%+

4) YAt ws

WHRWBC) 4 WENE Bagol 36 +
142(x10°u8), TiZFo] 04 = 011(x10°u) 2
Vel 3, HKHHT extract £ 211 +
023(x10°u8) FER} fe)4 QE(p<0.001)Z
7 JERIITHTable 8).

AYFRBO) 4 Wl Babgol 978
+ 121(x10°0), thzFo] 721 = 018(x10°
@), HKHHT extract F7o] 840 + 03
4x10°%0) 2 JeRY o] HA] gzFo] vlE}

THDSS+PBS)ol| Hl&ted, HKHHT extract(DS
S+HKHHT) %o}l A] clinical activity sco
re7} & £08 A3tgichFig 9)

Fig. 9. The effect of HKHHT exiract on the severity of
clinical symptoms in DSS-mediated colitis

mice.

Severity of colitis in DSS plus HKHHT-treated mice (n=8) or
DSS plus PBS-treated mice (n=8). Daily clinical assessment of
the DSS-induced colitis included the measurement of food intake
and body weight, an evaluation of stool consistency, and the
presence of blood in the stools by a guaiac paper test. The
stool consistency was assessed using the following four-point
scale: 0, normal; 1, soft; 2, very soft but formed: and 3, liquid.
The blood intensity by the guaiac paper test was scored by the
following scale: 0, negative; 1, faintly blue; 2, moderately blue; 3,
dark blue; and 4, blood visible.

g Zog 74433, HKHHT extract &
AZNE 79 + 05cm=E Rl vl
FA AEP<0.001) A4S YR RAHTa
ble 7).

Table 7. The Effect of HKHHT Extract on Colon
Length in DSS-mediated Colitis Mice

The data are expressed as the mean + SEM. Comparisons
between groups were analyzed using Student’'s paired test and
differences between HKHHT-treated and the control mice were
considered significant when the degree of confidence in
significance was 95% or higher T test( «+p<0.001).

o F949 JA=E<0.01) Z2FHE YeRRATHT
able 8).

Hgb(844) WH3lre S 154 =
045(g/df), HZFE 115 + 050(g/df), HK
HHT extract ¥972 135 = 0.35(g/dO)=
Nz Blsteg F94 Ue(E<00l) Zd
£ JeRJicKTable 8).

HCT(HE783) dslelxe 3L 499
+ 144(%), hEFL 372 + 202%), HKH
HT extract £o7& 420 + 1.75(%)2 e}
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U z3} 9lE 23S JehlickTable 8).
PLT(EAW)F Hzlebe Fdao] 1,103
+ 110(x10°w), tlZFL 2025 + 145(x10°

CSTBL/6 5% DSS oral administration

Ttems for 8 day
Normal Control HKHHT

WBC(x10°) 36+ 142 04+ 011 211 + 023+
RBC(x10°uf) 978 + 121 721 £ 018 840 = 034+

Hghlg/d)) 154 = 045 115 050 135+ 035+

HCT(%) 499 144 372+200 40+ 175
PLT(x10°%0) 1103 + 110 2025 + 145 1367 + 201%+
5 ¥3 F IL-69} TNF-a AAF mixe
g3k

AF 16 ANFE S4% 29, Z4
< 94 £ 26pg/m, UlZT2 378 + 45.5p

g/ = veEhd whd, HKHHT extract S
T M= 186 + 27.5pg/mE VER} H-24

Cytokine production

group Drug(mg/kg) INE
IL-6 (pg/md) (pg/&fi)
Normal - 94+26 26+ 11
Control - 378+ 455 214 + Bl
5%
DSS i 1200 186 69.1

+ 275%* * 254

6) XUl FAHEof mX= Fg&F
TEESAE WEE BFANAY FZ /A4
¥E B4 dx, D3HT) gdto] 704
£ 201%, tFRTo] 276 + 3.66%, HKHHT
extract FoFo] 45.7 + 3.04%= e} o
Zz79) Hste {4 AeE<o0l) Z2xE
YER itHTable 10, Fig. 22).

CDI9+B)E AAZL 290 + 256%, thE
T2 65,6 + 3.50%, HKHHT extract £,

wf), HKHHT extract Foj2 1,367 + 201
(xl(ﬂd)i o4 ol_‘:(p<001) A= g
WgitKTable 8).

Table 8. The Effect of HKHHT Extract on Hematological

Values in DSS-mediated Colitis Mice

Mice were fed with DSS over 8 days, and HKHHT extract (1,200mg
/kg body weight) or an equivalent volume of PBS was orally
administered into the DSS-colitis mice. Final hematological values
were measured by coulter counter. The data are expressed as

the mean = SEM. Comparisons between groups were

analyzed using Student's paired test and differences between
experimental and control groups were considered significant
when the degree of confidence in significance was 95% or
higher T test( =»p<0.01, =*+p<0.001).

JEP<0.01) 2745 HetitHTable 9).
TNF-a 72, ATl 26 + 1lpg
/ml, NZEFL 214 + 261pg/m¢, HKHHT e
xtract oM E 691 + 254pg/mE Y
Elt o] GA] 7oA UsE<001) ZHE
el ITHTable 9).

Table 9. The Effect of HKHHT Extract on IL6 and TNF-a P
roduction in DSS-mediated Colitis Mice

The data are expressed as the mean * SEM. Comparisons between grou
ps were analyzed using Student's paired test and differences between exp
erimental and control groups were considered significant when the degree
of confidence in significance was 95% or higher T test { =p<001).

487 + 277%2 JER} tizFol) HlEtd &
o4 AEEP<00l) 2FE vehlickTable
10, Fig. 22). ’

CD3+/CD6+ol A& Bdre 43 = 03
0%, 2L 124 + 2.13%, HKHHT extract
B, 55 + 09%E e} gz vl3}
o 94 AE(E<0.01) 2HE JERRATT
able 10, Fig. 24).

B/T rate(%)E B9, 342 041%, o
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T SS4H

QUM RRE RN U FTEOTES AR

Z7& 2.37%, HKHHT extract £ 1.0
7%E JeER} izl sl A e

5% DSS oral administration

Leucocyte C57BL/6 for 8 day
type Normal(%)
Control(%) HKHHT(%)
CD3HT) 704 + 201 216 + 366 457 + 304**
CDI19+(B) 200+ 25 63350 487+ 27TH+
C>II3+/CI}39+ 43 + 030 124 £ 213 55 1 099+
B/T rate 041 231 w0

V. & %

ITRATIERS W RV <EBRME>
of Y2z 2P Loz "BRAR
TRBETRIT BERERE"ole st migE=
AT BLKASE (8T BFJoE AL
Atk ‘

e Nae 9749 B g waF
719 gYe B THHE BEFHE
AL BEE 30, AP HEEN, B
KEIM, WEEKE, FiMmR, BERRO
2853 Jed?, KEES SRS
i] is_]_z] ‘O%__ ‘9_ qu ﬁ#ﬁl’“’m), 7J(El,ls,m):l.,—]_
HE 02 0] AL ofy) AL F 9
on, (W - BENR) *axe ‘i
SRS HESEEE BRE"EH 9
orvg wlmAl Z7)d HAJI X8}
Had Folth V
ITRATERS ERE, A% %5 2
FIN, FH, XK, AT BROA, B,
B, ERT, ELoZ T4 =HAe 2
2] Hpee AWMRYW EHRE WHE
M, RIS, FEEL HEGn, B
I, %S B TR BFRE BKn
BIS, HopiERE, 4B BoBh, WEE,

1} gol4e gIxtthTable 10).

Table 10. Cell Content in Lymph Node of
DSS-mediated Colitis Mice

The data are expressed as the mean + SEM. Comparisons between
groups were analyzed using Student's paired test and differences
between experimental and control groups were considered significant
when the degree of confidence in significance was 95% or higher T
test ( =p<0.01).

KRS EmERE, ERILE AEs
IEIMEAS, #Hopibfms, #KS 1T IEBIE,

BEL, WS EmEE WEE B
FRR, B, BWTE BARE
RSB, DS BEEIE, DSERS)
asol AP, oJ4e T B
AR EIEE, Bk
a5l 9o} 371 wsh ol mi
2 A% EMAE N8Y SHoE B
g 4 e Aoz Azt

A2, #imeld Solo me Himold
29g 2zse mpEdE 012 ALg
o= sed, olsh BN HEnE
gAe@RR ohie =9 4,
R, AN, 953 Lol WA FAZ Y
it =AY Wews FH FAY

o2 o #4 T & A
KES 40 U@ Folgle Z2F

o r & rr

oo

whgo g, YAz 71HAHIE =

e Agl AF PANAANT, &
wge 1 Q3 wkgzFY z}old
Zaflel A fAE WEE HAG.
ole AA W fIYse TBAHA 22
o] EA18}7) wW&ldl, o] wi/AAZA
£t 8444, 43144 (NO), ZE2EF

@Y(PG), @8 cytokines Fo] YT}
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B dApde 94 438 v=E 23
517] 915} mLFCS} RAW2647 A EF
d g NEEAS P} AL, RAW
2647 A|EFA= IL-18, IL-6, IL-18,
COX-2, NOS-TI ¥ TNF-a 59 #3dxt
g vlXe g IL-6, TNF-a, NO
9 ROSS) AR PIAE FFS B
3} 2.1, carrageenin¥} arachidonic aci
d (AA)Z #23 C57BL/6 AWF o) &3
Z3 A 454 digE A =2l
A A|ZF<¢] W3, clinical disease activit
y, colon®] Zo|, A W3}, T
IL-69} TNF-a9) AAF, FZU FAE
o FlAE dee BrsETh
AESR BlAE 9% FrINE m
LFC$} RAW264.7 M EFo| tdle =
T 4A¥ TE=dAH AESA YEUA
AAA /M nEFEEQ 200pg/m FE
g AY3ln 435 AR BAA
o thale B A8t AEEAO] ]
S5 AAFSEE ith(Table 1).

don gfEd] #AE o2 cytokineF
IL-1B, IL-6, IL-18 ¥ TNF-a= WA X
oA AiEe dEHA @54 cytokin
o 2, o]F E3] TNF-ax #KfEo] T4
2 BYdE e =z &P
ITRALTES F&58° dXEAY €54
cytokinesg) IL-18, IL-6, IL-18 ¥ TNF-a
9] fAA FEe v FFS RT-PC
RZ 713 A7, IL-18 f3A &3
IL-6 A2 28L& gz v 5%
gEHoz fAA AL JAIFANL
o (Fig. 2, 3), IL-18 §Ax ¢dL 100
pg/me) FEo)AM, TNF-a §3z 2d
& iz v A EdE A
&} A tHFig. 4, 7).

RAW264.7 A EF A IL-69} TNF-a

AT e FFAA, L6 HE
2o ula) 100pg/me] F=AM 974
dE #AaE e A5 (Table 2), TNE-
ot 77 FEoA 2AE (T
able 3), A7) §3x =¥ Ave Fg
=HAoh

wg wd Az A 4#e) 23
% IL6St TNF-a A4% AMlA et
Y o4 9 ZAZH(Table 9) HA in
vitto 27} RFPoEH, E AT}
Y zdA4E FF FIT At
des & F Utk B AFAA YErd
IL-18, IL-6, IL-18, NO, COX-2 #ZH=#
Wy AFdE ol dF3 F1 ok
NO(Nitric oxide)= NOS(nitric oxide s
ynthase) B 4o &3] wHEolXth. NOS
= 133 03, m3e 3FH7 ded,
o]% 118 iNOS(inducible NOS)E
Zeo] NOE A3 &% KiEKEN &
g£3ith Aag HFe] NOE 1 AA=E
T fRx 2 @ndd =4S JE
ot GAArA e el superoxide ani
on (0)% whg3sl WEAE 74 perox
ynitrite (ONOO)E A4k, ¢ &4
73 AP F83F 9L e o=
wsle] 9gB®.

B AP A TEALEE FEE°] NOS
I AR ¥ NO g vAs
el M, NOSI 432 Fde B2
o v = oEFor A I
™, NO HAHE 10ug/m ol s=
oA thzFel W foFez {FAR
B3-e JA g rHTable 4, Fig. 6).
Az N2 AL Mo ZE F
B =& wow arachidonic acidZ3
E]cyclooxygenase(] 3t COX) &A9 2
£& wol PGE FA3HA do PGe
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3 FEx 2EE AU HEFig. 5).
A HellMe AL B3t Lol
&2 o] & ROS(Reactive Oxygen Spe
cies)?} RNS(Reactive nitrogen Species)
7t E7HH3A AAEI olg& AXEY
9] DNAY 71gt 84t F3 w3t 4
33 &4 % Wolg ¢ ag
ITRALIES FEF°] ROS 2dd n|X]
£ 9 ROS PAFL drFo|
Ay "t & Zoz FIM W
Q, TRALTES F97(1004g/me, 10ug/
)M E 2T H3to Fx &3
2.2 ROSY A4E& A HFig. 8).
L2902 in vivo 48 A= I A carr
ageenin¥} arachidonic acidell 93 &
FZd mAes 4G w4 434 o
44 A% FTE Y9 niXe I9FS
A A=Y, A FRFA e G
8o A=, 1h, 3h, 5h 7FHoZ EVm)E
FJ% 23, 300mg/kg T FATINE
&4 Widte 35.6%, 37.2%, 29.9%2] #
oA e dAEAE JeL, 1,200mg/
kg 5 FATANME 564%, 628%, 621%
9 794 e AA A} velsitiTabl
e d).
A 954 AEAE SERY v
Ae gFdXE AF U, clinical dis
ease - activity, colon Zo], ¥4&d Wy

3}, 83 5 IL-69} TNF-a 34, H=
W FAE 3 58 53 B A59
dd% 59E AHIAT

wA AF W dzF udd &
g4 YEe@E<0.01) F7/HE JeriRen
(Table 6), colon Zo] ZHJNE K9]
4 QEEP<0.001) 7+ JeEAEH
(Table 7), o] #& Ad= & clinical ac
tivity score Z3}(Fig. 9)% A#Aeol
g HoA B Az FdF5 FEo
AR Ed.

dF9 M3 71RFQ AN =409 ¥
agzxy wgdrE HIYFWBO), ¥
F(RBC), AAi(Hgb) X7} 4328
Az AP g vwE fIA e
(p<0.001, p<0.01, p<0.01) Z71& Yehl
1, HAYFLFHMHCT) FHe =T
Higl 71 Ao folde filn(Tab
le 8), AW(PLT) £ UFxF H
3 oA UE@E<0.01) FA2E YJE
2 tHTable 8).

Y AFA UFE A 4F9 €=
W FHE EAMoA CD3+T)L 2T
o uldd fo4 Ae(E<00l) FIHE
Vel 93 (Table 10), CD19+(B)& 9
2 QE(p<0.01) FAE e o|(Table
10), B/T rate(%)7} W= Hste) 7
A3 tH(Table 10). %3 CD3+/CD69+
AXE FI94 AE@E<001) FLE Y
el 2l c}(Table 10).

olgg A= lymph nodediA T Al
¥7} 43 ¥91E emigrationo] dojg
o224 TAXS BHX9 £7¥o] ¥dof
g& ¢ 5 At 2y g 4354
WY A3 AH TREEES F4
# APFMEe T AX7 9% 2§
o ¢]3to] emigrationo] HE 2o} A
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8. HKHHTE w4 d24 giAdd Ag
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&, 794 A F/HFHT AET
£3E F7HAL W, 48E #
o4 A FEAA
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o] AAAHFE FAA A FAAA
=N

10. HKHHT= u}/ﬂ A=A q]zl-g ]
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