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T H-2 2 (synovial membrane)ol] FEo| TAYEEA
U dAFo] £4tE= Fso 2 974 F3E Y (osteoarthritis)
I} FoleE] 2 I G(rheumatoid arthritis, RA) 2.2 &

Objectives The aim of this study is to evaluate anti-inflammatory and anti—arthritic ef-
fects of Sogyunghwalhyel-tang-gamibang (SGHHTGB) in cell and animal models
and also to suggest one of putative mechanisms underlying its anti—arthritic effects.
Methods Enzyme-linked immunosorbent assay was applied to measure the concen-
trations of tumor necrosis factor-a (TNF-a), interleukin (IL)-14, IL-6 and prosta-
glandin E2 (PGE2) in culture medium and blood serum and nitric oxide (NO) was as—
sayed by Griess reagent. The expressions of inducible NO synthase (iNOS) and cyclo-
oxygenase—-2 (COX-2) were analyzed by Western blot method.

Results In a cell model using RAW?264.7 macrophages stimulated with the endotoxin
lipopolysaccharide (LPS), the drug, at its non-cytotoxic concentrations, inhibited the
production of the pro—inflammatory cytokine TNF-a, IL-13 and IL-6. In addition, it
suppressed the expression of the inflammatory enzyme iINOS and COX-2, and re—
duced the synthesis of the enzyme product NO (as stable nitrite) and PGE2 in acti-
vated macrophages. Meanwhile, in an animal model using rheumatic arthritis (RA)
mice induced with injection of type Il collagen antibody (CAb) and LPS, the drug im—
proved clinical symptom of arthritis and reduced paw thickness and inflammatory cell
infiltration. In blood of RA mice, the drug reduced serum levels of TNF-a, IL-18, IL-6,
nitrite, and PGEZ2, all inflammatory mediators produced by activated macrophages.
Conclusions SGHHTGB may ameliorate CAb and LPS-induced RA in mice, presum-
ably by inactivating macrophages that are capable of initiating joint inflammation by
producing pro-inflammatory cytokines and expressing inflammatory enzymes. (J
Korean Med Rehabil 2021;31(1):33-46)

Key words Sogyunghwalhyel-tang-gamibang, Rheumatoid arthritis, Anti—arthritic
effect, Pro—inflammatory cytokine, Macrophages
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Qloll ofsl &gl WA ErE Zute] El(synovial
fluid) ©. 2 333} tumor necrosis factor-o. (TNF-a), in-
terleukin (IL)-1B % 1L-6} 22 % H5-3(pro-inflammatory)
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2E a7t Z42F Bawlomizh) A2 Feall(type
Il collagen) = FUHE|2 HEYE ZROA BfIEINLE
kel " AA B39} adjuvant 5 FrHE] 2~ B4
A Rl BRIEIE & HEFSS S s a7t
Zbzb RAEJTPS. T gifEIg S TRl
W 4 A5l 837 Helixe & FHY 7
e B A RdoAE k=9 FaANS AF

o
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olof] B A= lipopolysaccharide (LPS)Z =4 ti4)]
Az 2ol A gifiss S d9s a3 2 F 1945
o7 S18l g, WHEMEE, 1HR, HIE 59 fhkol As
FIESEOS RS BRESRIEIK 5 (Sogyunghwalhyel-
tang-gamibang, SGHHTGB)9| 345 &34& A8k,
A2y =4 A (type 1 collagen antibody, CAb)<};
LPSE f=¥ Frle]l2 el mdox SGHHTGB2
wds g3 aRE AR 23 /o3 AdEAE
A37Nel o5 Bilshe Hio|th
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1. M=
1) Al

Tetrazolium bromide salt (MTT), LPS, dimethylsulf-
oxide (DMSO), trypsin-EDTA, dexamethasone, hematox-
ylin&eosin (H&E), penicillin, streptomycin, Dulbecco's
modification Eagle medium (DMEM), B-actin 13X} A,
anti-IgG 2% &A 2 fetal bovine serum (FBS)=
Sigma-Aldrich AKSt. Louis, MO, USA)°llA F+3}te] A}
S5t A28 =2kl A|(CAD) cocktail> Chondrex
A Woodinville, WA, USA)oIA F43te] A8ttt
Anti-iNOS 2 anti-COX-2 12} &A= Santa Cruz
Biotechnology (Santa Cruz, CA, USA)olA TFU3FATH
71e} AHE OE Aok BA5F 92 Sigma-Aldrich
A 2 Merck AHDarmstadt, Germany)ollA] F3te] A}
|3tk

2) 717

A

AA1E-2] 7] (centrifuge; Sigma Co., Cookstown, NIJ,
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USA), Z5&37](vortex mixer; Vision Scientific Co.,
Daejeon, Korea), ©J4HFEHA(CO,) AMZH] Y7 ](Forma
Scientific Co., Marietta, OH, USA), 12344=7]
(autoclave; Sanyo Co., Osaka, Japan), clean bench (Vision
Scientific Co.), "M T7](microtome; Leica, Wetzler,
Germany), P]ARISFHA] 38527 (microplate reader;
Molecular Devices Co., San Jose, CA, USA), HlF-HA] 2
B7|(plate shaker; Bio-Rad, Hercules, CA, USA), =¢ &
8+ v]7(inverted microscope; Carl Zeiss Co., Oberkochen,

Germany), APE F4E417](Chemidoc™ image ana-

AF o] AFAE AP n FEA A F(Wonkwang
University Guide for Animal Expenmentatlon) &8t
n ZEAFS F3shy] Ao APty SEAFS

2113l o] $20& WAUTHWKU20-95).
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lyzer; Bio-Rad) 5°] & A3 F2 AMEEHAUTH A= dFthetn by

5% 4% BALB/c mice (FT
ABE}=(Osan, Korea)oll Al 743}k

=
=
o BE AFPTELS Qe Eo}

A+

ulE] 2~ FEERA) Aol ARESIATE FEARSAS] o2 4 A HE|(Advantech, Taipei, Taiwan)
AL O 2ok Wee 12413 1A, Al A7} F2pE Ak 2
£ 2342°C, AUIEEE 50~60%2 ZH3T 55

FA:: 23.11£2.31 g)
Aol ARE-SFS

Table L. The Prescription of Sogyunghwalhyel-tang-gamibang

Ho A A5t A3}
A, 139 B Table 13 Zth
BE ofle ddstA st E2FEE v o
5 B2(65.6 g) FH 9] 1000l sFs= 23 SFRTE
Z7F3kaL 100°C (£3°C)olA] 2417 B¢k SR zhr) 7}
3R Bl T3 snty SekadoA FESITh FEE &
= 2 &Y o
SThaTolA o33 v A 2
&= 7|(rotary evaporator; Eyela Co., Tokyo, Japan)E

Herbal name

Peony Root

Angelica Gigas Root
Fresh Rehmania Root
Atractylodes Rhizome
Achyranthes Root

Citrus Unshiu Peel

Peach Kernel

Clematis Root

Poria

Cnidium Rhizome
Sinomenium Stem and Rhizome
Ostericum Root
Saposhnikovia Root
Angelica Dahurica Root
Gentian Root and Rhizome
Licorice

Raw Ginger

Greater Celandine Herb

Pharmaceutical name
Paeoniae Radix
Angelicae Gigantis Radix
Rehmanniae Radix Crudus
Atractylodis Rhizoma
Achyranthis Radix
Aurantii Nobilis Pericarpium
Pergicae Semen
Clematidis Radix
Poria Sclerotium
Cnidii Rhizoma
Sinomeni Caulis et Rhizoma
Osterici Radix
Saposhnikoviae Radix
Angelicae Dahuricae Radix
Gentianae Scabrae Radix
Glycyrrhizae Radix et Rhizoma
Zingiberis Rhizoma Crudus
Chelidonii Herba

Total amount

Dose (g)
6.0
4.8
4.0
4.0
4.0
4.0
4.0
4.0
2.8
24
24
24
24
24
24
1.6
4.0
8.0

65.6
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o]gsta] =3I oloA T A2 FE
Z7|(ultra-low temperature freezer; NuAire, Plymouth,
MN, USA)E AR&St] Hx3I3ATh o83 =, 5
2 Adx ?Jr’ﬁ o4 28.85 g (31.27%)] AZE(EF F=
55 A3tk Ax FEE2 Al ARHY] A7HA
-70°c<>ﬂfﬂ Y Byt

2. 4
1) M= i

A5 Al 3E(macrophage)?! RAW264.7 AH|3E+=
S A EF-2-3Y(Seoul, Korea)ollA] HFQtt), o] AL
+ v1Z24sHE FBS (10%) 2 penicillin®} streptomycin
o] &3H FAA(1%)S ET3S DMEM X<} 37°C,
COy (5%), YAT F=7F FAE Az viYr]E o8

sto] wj kst
2) MZ =X

MTT S-S o] 83l MEAYESES ST o
MEZAEE tH] Az 545 Frkstaoh A3y
3] 7143 48-well plate (Corning, Corning, NY,
USA)oll TAAHZE 2x10° cells/well == ZF welloll &
Foted 6AIZE el MEE FFSAIZ] T vl
HiA| & A 22wl A 2wkttt ojojA o3 &
SO ARE 7 welloll M3 Th 24 A% vl FatTh
HjoFo] Byt 7+ welloll MTT (5 mg/mL) Al 20 pL&
A7¥staL 1A1ZF F<F wljefste] ol Aol MTT
312lol] 2%t formazan 43S F=3FATE 2 welloll A343
& formazan DMSOE 3718l Ssirlz oz A4y
o] HalE f=skth 83l 96-well plate (Corning)]
dAJeFo 2 BS540, microplate readerE ARE-31] 540 nm
oA FB= S S formazand] #5542

A3 AT.
3) Cytokine &4

12-well plate®l] THAAEZE 5x10° cel/mL TE=Z &
3L 37°C, 5% CO,, AT FE ZolA 6Tt &
o+ vtk o8 Fx2 SGHHTGBS A &]skal LPS
(100 ng/mL)E 7}t thA A ZE 184X &%F A=
3T ©]ofA] plate?] 7} wellolA] 4E-8< 500 uL

tlo
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Blrste] e Hastioh AEuld A58 49
=2 R EeldE Aol TNF-a, IL-1B Z IL-6
o] FEE =437] #18l alF cytokine enzyme-linked
immunosorbent assay (ELISA) kit (R&D Systems,
Minneapolis, MN, USA)E AF8-3t5t S4AS dAt
= S kit 3547} AE3F protocol ol WEkA Z} cyto-
kine =5 SA3IE 11H3d] 7|&stH, A-2oA E
H(capture) A7} ZHE wellol| cytokine &Y TF&
AN(50 pL), AIFEHF FZLN(50 ul) T FH(50 L)
< Hrbstar 2% B1F F-FA 9SS fr=staith
oo}, frel(free) FA &A-& ket 2413 WA
7)1, &A% enzyme-linked) &4 &8-S H7}sto] |
AZE RESAI71 AL, BA7)E MRS FH7Yske] 204 HE

Al 713, ”]'X]ULOE WA &8s H7kstd 2023
Ao x|t SHLFES HEstAh ©]F micro-
plate reader2 ARE3}] 450 nm ol A Hk-g-o] 4

_ \ _ o
B 7 welle) $9E 33} 22890 FRE P 3
=
=

=

st cytokine FEF A 3HATH

4) NO &4

INOS f5a4olA A== NO 55 235
23 /\‘9—01] A 3} nitrite (NO,” )-4 EE 45
o AFHe 7&%6] 7]%31H RAW264.7 TIAA 5
5x10° cell/mL 12-well plate®l] EF3}aL 37°C,
5% COx, ‘?—:37‘3??} {%4_ 24 643 B v kSR T

2] F%9 SGHHTGBS A E|3tal LPS (100 ng/mL)
£ Arksleo] thAMZE 184X B2t A=38 T o]
A plate®] 2} welloll Al 74384 500 pL< 3]st W
= HIASIATE 3, A nitrited] FES WA A
18 TAS 7SO, (30%) 89 10 uLg H7kako]
AR o AAREVIE A8 delE Hd
SR olojA AFS-8Mol nitrate reduc-
tase/NADH &3 (R&D Systems)S 10 uL-S #7Fsked
nitrate S nitrite 2 $HASFATE Nitrite F5-8, vl Gl
Ao A 3lgt A58 2 lES A ASEIL nitrate
£ nitrite 2 FLAIZ HES 96-well plateol] 50 uL2
247y B3 TE o]oA 100 ple] Griess -8-<H(1% sul-
fanilamide©} 0.1% N-(1-naphthyl)ethylenediamine”} 1T}
29| Ml&2 &3t 24 89S Arletar, A B A
& dEelA 102 &9 TS FEstT) ol

.

m{n o o
o X
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Zo] Griess W52 ¢HZ 3 T3 microplate readerE ©|
235} 570 nm FAANA ZF wellS] SR 59} T2
o] TR T E =Aslo] AZuj uix] 2 A X859
nitrite =5 ARSI

5) PGE2 £H

A3t Ao B EH= COX-2 dF5aad

=

A A== PGE2 A5l £29 w5E AR
218 o 2o Atk AEuHe s 7E
HH, RAW264.7 THAAZE 5x10° cel/mL 5=

12-well platell #5331 37°C, 5% CO,, YT FE =
Aol A 643F FF sttt oJ2] =2 SGHHTGB
< Akl LPS (100 ng/mL)E H7kete] A 2E
18417 B2t AF31ATE ©]oA] plate] Z} welloll A 7
89 500 pL< 3leste] WE Basidoh Az
F5EAY ddEs=o oA e EANA
PGE2°] 52 Z43}17] 93] PGE2 ELISA kit (R&D
Systems) S AHS-3IATE S8AE AA= a9 kit 3
A7F Al-8&F protocolell Wt PGE2 AP ES G345}
2™, microplate readers AH8-3F] 450 nm 7ol A
Hhgo] T2E 2t well®] F25% 43 &9 F34
T & 2435t PGE2 ¥EE AAsIATh

6) Western blotting £

RAW264.7 HIXAIEE 5%10° cellmL FE=Z 6-well
plateol] EF3}31 37°C, 5% CO,, Y3 F= =04
6A17 S0t vlokslgty. o8 %9 SGHHTGBS
2|3}l LPS (100 ng/mL)E H7}ste] tiAMEZE 124
b B9 AFSkHY A=o] E ZF well S phosphate-
buffered saline (PBS)Z 23] A|&3F o2 A 283 o=
S-N(cell lysis buffer)e FH7lsted AXLE {4722
AAEY7E AHgste] Thilde REejsiqinh 22€
o] Bradford™ &<(Bio-Rad)S Z7}ste] Tz
S AHFIATE 12% FE2] sodium dodecyl sulfate-pol-
yacrylamide gel (SDS-PAGE)ol| ¥g&2] od-g &
A = A719E S FAst] A7 HEE SiE S &
23ttt o]ojA SDS-PAGE] E3he =7]¥ whad
2 A7|YE WHOE Yol ERMRE 2 ol HAlst
ATk 4°CollA] 5% BAEFTE 3 HFEAE AR
sto] @ido] HAALE ol ERARE A uE fT

272 A3 q»_ PBSE }\].Q_g].oq TA= L]—O]Eikﬂ
F22 vhE 23] A FHSHTE I E Yo|ERARE
gtof] 12} &<l anti-iNOS, anti-COX-2 E+ B-actine
1t 1,0009] BI&=E 3]AMste] Hrlstal 12413 52t &
A-FA W& 53 U PBSE 23] A& st ¥k-3
shA] 92 12} FAE AASIATE o]oA] WP A AT}
AZAH anti-IgG 23} FAZ 10 1,0002] HEE 343}
of H7kskal 1417 B9t A3 S f 53 U
PBSE 23] Al&ale] 9kg3lA] o8 2 FAE A A3
Ak PO 2 23} Ao AAH WgaAl V)E
o] £} 9= ECL €9(Bio-Rad)S H7}ste] 3shig
< =39t 2 JEE Chemidoc™ image analyzer
2 245l oz Bl A=E FRlskATh

7) ROPE|A 2EE R

BALB/c mouse®] E7J| 5 mge] CAb FAE FA}
3kal, 39 5ol 100 ug LPS WSS Bk A FA}
sto] FrkEl 2 BHARA)E FE3HH RATVE =9
A5EL 300 mgkg SGHHTGBS AFHAIZ] Ad,
500 mg/kg SGHHTGBS AHAZ A3+, SGHHTGB
o] Z3IEA| 2 SFT= AdFH AR thZ(control group)
OF FEERI, RAE IEHA] 22 A dr(normal group)
TJr TE 72 Btk SGHHTGBS CAb 574 5
kA g vl 13] 7R B3l
%% 3R &gz met APsEe] viel 9
J-> %741*45 om7} e H4aY viE] FE A
al,

‘?‘?4%%9— RA %C 15¢

Table 1o 28H 7|FC 2 RAVF =8 A&
o] 47l 2] paw)ollA BHF ASE H4= gHils)
B A A <(arthritis score) S SAFFATY. B
T 16 (4 pawsx4 points)d THHO 2 ALletar, @
o FAE a8 BFe FAE BT kst Het
< A&

T XN 2

2y

9) &y 22|
Aq vt dol] & A3 5ES diethyl ethers At
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Table IL Clinical Evaluation of Arthritis Score

Grade Clinical symptom

0 No arthritis

1 Light edema at the point of a toe

2 Edema at several points on a toe or in the joints of the wrist or ankle

3 Pervading edema involving the entire paw

4 Maximal pervading edema involving the entire paw and deformation of joints (ankylosis) with impaired function

g3t rHAAY. @ 335 WA|SH= EDTAV &2
FE FAIe dAAHH 8715 AHESte] v E Ad
TEY AANA A AFAT AT YL |
AZE ZdeollA FAsA 71 AL, 20,000 rpmoll A 2023E
ARG ] A5 AL AUk e AL dH
A Ao AR wj7hA] -70°C 2A 2P Fare] Bt
3t

AR o] 8H BT HPF5ELS diethyl ether= 7}
B dHolA AU s8E dPEsEe] BERS
£ AldstAl drlste] Fagh 24& A&tk 4=
H =222 AP TE ARESt] AlAsiaL ARA 2
TFud AASAT. =3, W 2245 AASH] 8, =
A& decalcifying solution (Sigma-Aldrich)olA] 253t
ABNA 285 Festelth 98E 22 SRS A
A% o gEbs ARgske] kit o]ojA] Zmf
H 22L 4 umo| FAE FUsHA dddte] Sefol=
£ AFstdh ARtE sdtol=o ths] H&E |4
T3 v BoHAn S ARt BESiTh

11) SAXz|

EE Ay A4k HF+EF 2 X (standard error
of mean)Z E7|5FA Tk FAIAEl= Prism AXE o]
(GraphPad Software, Inc., San Diego, CA, USA)E A
SRt & o] AFol= Student’s ¢ testE AAISHA
Ikt 223 747, v Hlale dAujx] Lk
2d(one-way analysis of variance)= 53} Dunnett A
Tt AR ARSI pikel 0.05X T 2-g 739
BFAACE {3 Ao g A3

ot
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75.31]-»»»
1. M2 =M

RAW264.7 t2A| oA SGHHTGBS] AME=4-E
MTT HHo2 A MXE5A 0] #EEA] e
SGHHTGB2| #2]&=(working concentration)S 27
317] 98l thalMZ o) SGHHTGBS 100, 300, 500, 700,
900 pg/mL FEE 2447F A28t th SGHHTGB= #]
2I3HA] %2 tlZ(control)¥} SGHHTGB-S 100 pg/mL
T4 500 pg/mL FE=7HA] A2 gk AT Alo]2] Al
YT = FAZCE fFog Aol7} flith Ty
SGHHTGB< 700 pg/mL ©’de] 5= tf2|A|3ze) A
T 7S MEFAZE Yrlshe MEREES] A0 3
HJkFig. 1). o]k & ZAIZRE] RAW264.7 th2
Mol A SGHHTGBS] #&]E%E 100, 300, 500 pg/mL
FTEE AAATH

2. g dotEl CHAMIZOIA TNF-a, IL-18 2 IL-6

Y

FAd3kE RAW264.7 T4 oA SGHHTGB 2]
7} ALGSA cytokine (TNF-a, IL-1f B IL-6) AAdell 1]
2= EFE ELISA WHOE 2K 9lal A=
ol SGHHTGBS 100, 300, 500 pg/mL 52 23 o}
S LPSE A=F3It) LPSE A=3HA] &8 iz
Hlwe 79 LPSoll o8l A=55o] ZAste thAAxE
o] TNF-o A3 & #to2 F7Fstth o]21& TNF-a
AL 100 pg/mL F=2] SGHHTGB A 2lol| A& fe
gk o]t §ISlAL 300, 500 pg/mL F5°] SGHHTGB
2ol o3l FolstAl 1At thFig. 2). 3, &3}
A thA A ZO IL-1p E IL-6 A E3FF 100 pg/mL &



BEIm g 52 Gl viRl= &t i

1201 *

Cell viability (%o of control)

Con 100 300 500 700 900
SGHHTGB (ug/mL)

Fig. 1. Effects of SGHHTGB on viability in RAW264.7
macrophages. Macrophages were treated for 24 h with the
vehicle (Con) or the indicated concentrations of SGHHTGB.
Viability was determined by MTT assay, as described in Materials
and Methods. SGHHTCB: Sogyunghwalhyel-tang-gamibang,
Con: control, MTT: tetrazolium bromide salt. Data are the
meantstandard error of mean (n=4). *p<0.05.

2000+

TNF-a (pg/mL)

S00 -

0-
LPS(100ng/mL) - + + + +
SGHHTGB (pg/mL) - - 100 300 S00

Fig. 2. Effects of SGHHTGB on TNF-o production in RAW264.7
macrophages. Macrophages were incubated for 1 h with medium
alone (control) or SGHHTGB (100, 300, and 500 pg/mL), and then
stimulated for 18 h with LPS (100 ng/mL). The concentrations
of TNF-a produced by activated macrophages were determined
using TNF-a ELISA kit, as described in Materials and Methods.
SGHHTCB: Sogyunghwalhyel-tang-gamibang, TNF-a: tumor
necrosis factor-o, LPS: lipopolysaccharide, ELISA: enzyme-linked
immunosorbent assay. Data are the meantstandard error of mean
(n=4). *p<0.05.

9] SGHHTGB Ao & F2ogk ko7t i,
300, 500 pg/mL F5=2] SGHHTGB *l&lol 2|3l #-2

4001 * *
|
W
&
o
b
=
0.
LPS (100ng/mL) - + + + +
SGHHTGB (ug/mL) - - 100 300 500

Fig. 3. Effects of SGHHTGB on IL-1 production in RAW264.7
macrophages. Macrophages were incubated for 1 h with medium
alone (control) or SGHHTGB (100, 300, and 500 pg/mL), and then
stimulated for 18 h with LPS (100 ng/mL). The concentrations
of IL-1P produced by activated macrophages were determined
using IL-1B ELISA kit, as described in Materials and Methods.
SGHHTCB: Sogyunghwalhyel-tang-gamibang, 1L-B: interleukin-1
B, LPS: lipopolysaccharide, ELISA: enzyme-linked immunosorbent
assay. Data are the meantstandard error of mean (n=4). *p<0.05.

2000+ * *

15004

10004

IL-6 (pg/mL)

5004

0=
LPS(100ng/ml) - + + + +
SGHHTGB (ng/mL) - - 100 300 500

Fig. 4. Effects of SGHHTGB on IL-6 production in RAW264.7
macrophages. Macrophages were incubated for 1 h with medium
alone (control) or SGHHTGB (100, 300, and 500 pg/mL), and
then stimulated for 18 h with LPS (100 ng/mL). The concentrations
of IL-6 produced by activated macrophages were determined
using IL-6 ELISA kit, as described in Materials and Methods.
SGHHTCB: Sogyunghwalhyel-tang-gamibang, 1L-6: interleukin-6,
LPS: lipopolysaccharide, ELISA: enzyme-linked immunosorbent
assay. Data are the meantstandard error of mean (n=4). *p<0.05.
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Fig. 5. Effects of SGHHTGB on iNOS and COX-2 expression
in RAW264.7 macrophages. Macrophages were incubated for
1 h with medium alone (control) or SGHHTGB (100, 300, and
500 pg/mL), and then stimulated for 12 h with LPS (100 ng/mL).
Western blotting analysis for iNOS and COX-2 proteins was
carried out as described in Materials and Methods. The bolts
illustrated in this figure are representative of 3 independent
experiments. SGHHTCB: Sogyunghwalhyel-tang-gamibang, iNOS:
inducible nitric oxide synthase, COX-2: cyclooxygenase-2,
LPS: lipopolysaccharide.
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Fig. 6. Effects of SGHHTGB on NO production in RAW264.7
macrophages. Macrophages were incubated for 1 h with medium
alone (control) or SGHHTGB (100, 300, and 500 pg/mL), and then
stimulated for 18 h with LPS (100 ng/mL). The concentrations
of the NO metabolite nitrite produced by activated macrophages
were determined by Griess reagent, as described in Materials
and Methods. SGHHTCB: Sogyunghwalhyel-tang-gamibang, NO:
nitric oxide, LPS: lipopolysaccharide. Data are the meantstandard
error of mean (n=4). *p<0.05.
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Fig. 7. Effects of SGHHTGB on PGE2 production in RAW264.7
macrophages. Macrophages were incubated for 1 h with medium
alone (control) or SGHHTGB (100, 300, and 500 pg/mL), and
then stimulated for 18 h with LPS (100 ng/mL). The concentrations
of PGE2 produced by activated macrophages were determined
by PGE2 ELISA kit, as described in Materials and Methods.
SGHHTCB: Sogyunghwalhyel-tang-gamibang, PGE2: prostaglandin
E2, LPS: lipopolysaccharide, ELISA: enzyme-linked immunosorbent
assay. Data are the meantstandard error of mean (n=4). *p<0.05.
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Fig. 8. Anti-arthritic effects of SGHHTGB. (A) Representative
pictures of the clinical observations on the right legs of
BALB/c mice with RA. (B) Effect of SGHHTGB on arthritis
progression. Normal mice received neither injection nor
treatment (Normal). RA mice received intraperitoneal injection
of CAb cocktail (5 mg) on day 1 and LPS (100 pg) on day
3. After antibody injection, RA mice received oral treatment with
DW (Control) or SGHHTGB (300 mg/kg or 500 mg/kg) once
a day for 15 days. SGHHTCB: Sogyunghwalhyel-tang-gamibang,
RA: rheumatic arthritis, CAb: collagen antibody, LPS:
lipopolysaccharide, DW: distilled water. Data are the meantstandard
error of mean (n=6). "p<0.05 with respect to normal mice, ~p<0.05
with respect to control RA mice.
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Fig. 9. Anti-inflammatory effects of SGHHTGB. (A) Representative
pictures of the clinical observations on the right paws of
BALB/c mice with RA. (B) Effect of SGHHTGB on paw
thickness. Normal mice received neither injection nor treatment
(Normal). RA mice received intraperitoneal injection of CAb
cocktail (5 mg) on day 1 and LPS (100 pg) on day 3. After
antibody injection, RA mice received oral treatment with DW
(Control) or SGHHTGB (300 mg/kg or 500 mg/kg) once a day
for 15 days. Data are the meantstandard error of mean (n=6).
SGHHTCB: Sogyunghwalhyel-tang-gamibang, RA: rheumatic
arthritis, CAb: collagen antibody, LPS: lipopolysaccharide,
DW: distilled water. “p<0.05 with respect to normal mice,
*'p<0.05 with respect to control RA mice.
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Fig. 10. Histopathological observation of the sections of right
legs of BALB/c mice with RA. Normal mice received neither
injection nor treatment (Normal). RA mice received intraperitoneal
injection of CADb cocktail (5 mg) on day 1 and LPS (100 pg)
on day 3. After antibody injection, RA mice received oral
treatment with DW (Control) or SGHHTGB (300 mg/kg or
500 mg/kg) once a day for 15 days. Sections from each mouse
were stained with hematoxylin and eosin, and observed using
a light microscope (x100). Sections are representatives of more
than 6 observations. SGHHTCB: Sogyunghwalhyel-tang-gamibang,
RA: rheumatic arthritis, CAb: collagen antibody, LPS:
lipopolysaccharide, DW: distilled water.
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Fig. 11. Effect of SGHHTGB on serum TNF-o. in BALB/c mice
with RA. Normal mice received neither injection nor treatment
(Normal). RA mice received intraperitoneal injection of CAb
cocktail (5 mg) on day 1 and LPS (100 pg) on day 3. After
antibody injection, RA mice received oral treatment with DW
(Control) or SGHHTGB (300 mg/kg or 500 mg/kg) once a
day for 15 days. Serum levels of TNF-o were determined using
TNF-a ELISA kit, as described in Materials and Methods.
SGHHTCB: Sogyunghwalhyel-tang-gamibang, TNF-o: tumor
necrosis factor-o, RA: rheumatic arthritis, CAb: collagen
antibody, LPS: lipopolysaccharide, DW: distilled water, ELISA:
enzyme-linked immunosorbent assay. Data are the mean+standard
error of mean (n=6). "p<0.05.
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Fig. 12. Effect of SGHHTGB on serum IL-1p in BALB/c mice
with RA. Normal mice received neither injection nor treatment
(Normal). RA mice received intraperitoneal injection of CAb
cocktail (5 mg) on day 1 and LPS (100 pg) on day 3. After
antibody injection, RA mice received oral treatment with DW
(Control) or SGHHTGB (300 mg/kg or 500 mg/kg) once a
day for 15 days. Serum levels of IL-1p were determined using
IL-1B ELISA kit, as described in Materials and Methods.
SGHHTCB: Sogyunghwalhyel-tang-gamibang, 1L-B: Interleukin-1p,
RA: rheumatic arthritis, CAb: collagen antibody, LPS: lip-
opolysaccharide, DW: distilled water, ELISA: enzyme-linked
immunosorbent assay. Data are the meantstandard error of
mean (n=6). "p<0.05.
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Fig. 13. Effect of SGHHTGB on serum IL-6 in BALB/c mice
with RA. Normal mice received neither injection nor treatment
(Normal). RA mice received intraperitoneal injection of CAb
cocktail (5 mg) on day 1 and LPS (100 pg) on day 3. After
antibody injection, RA mice received oral treatment with DW
(Control) or SGHHTGB (300 mg/kg or 500 mg/kg) once a
day for 15 days. Serum levels of IL-6 were determined using
IL-6 ELISA kit, as described in Materials and Methods.
SGHHTCB: Sogyunghwalhyel-tang-gamibang, 1L-6: interleukin-6,
RA: rheumatic arthritis, CAb: collagen antibody, LPS: lip-
opolysaccharide, DW: distilled water, ELISA: enzyme-linked
immunosorbent assay. Data are the meantstandard error of
mean (n=6). p<0.05.
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Fig. 14. Effect of SGHHTGB on serum nitrite in BALB/c mice
with RA. Normal mice received neither injection nor treatment
(Normal). RA mice received intraperitoneal injection of CAb
cocktail (5 mg) on day 1 and LPS (100 pg) on day 3. After
antibody injection, RA mice received oral treatment with DW
(Control) or SGHHTGB (300 mg/kg or 500 mg/kg) once a
day for 15 days. Serum levels of nitrite were determined by
Griess assay, as described in Materials and Methods. SGHHTCB:
Sogyunghwalhyel-tang-gamibang, RA: rheumatic arthritis, CAb:
collagen antibody, LPS: lipopolysaccharide, DW: distilled water.
Data are the meantstandard error of mean (n=6). p<0.05.

Fig. 15. Effect of SGHHTGB on serum PGE2 in BALB/c mice
with RA. Normal mice received neither injection nor treatment
(Normal). RA mice received intraperitoneal injection of CAb
cocktail (5 mg) on day 1 and LPS (100 pg) on day 3. After
antibody injection, RA mice received oral treatment with DW
(Control) or SGHHTGB (300 mg/kg or 500 mg/kg) once a
day for 15 days. Serum levels of PGE2 were determined by PGE2
ELISA kit, as described in Materials and Methods. SGHHTCB:
Sogyunghwalhyel-tang-gamibang, PGE2: prostaglandin E2,
RA: rheumatic arthritis, CAb: collagen antibody, LPS: lip-
opolysaccharide, DW: distilled water, ELISA: enzyme-linked
immunosorbent assay. Data are the meantstandard error of
mean (n=6). *p<0.05.
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