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Immunity Effect of the Sogyughwalhyel-tanggami
in Collagen-induced Arthritis Mice

Joong Whee Lee, Min Suck Oh*

Department of Oriental Medicine, College of Oriental Medicine, Daejeon University

This study was carried out to know the immunity responses of Sogyughwalhyel-tanggami(SGHHT) to on
Rheumatoid Arthritis in Collagen-induced Arthritis(CIA) Mice. Various experimental were performed to analyse the
immunity effects of SGHHT. The cytotoxicity against mLFCs was not measured. The production of pro-inflammatory
cytokines IL-1B, IL-6, TNF-a were reduced in hFLSs. The production of pro-inflammatory cytokines IFN-y, IgG3, 1gG2b,
IgM were reduced. Comparison of the results for this study showed that SGHHT had immunomodulatory effects of
suppressing or enhancing. So we expect that SGHHT should be used as a effective drugs for not only rheumatoid
arthritis but also another auto-immune disease. Therefore we have to survey continuously in looking for the effective

substance and mechanism in the future.
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Collagen-induced arthritis= Trentham %1 Q4] 474
BEHE TYUZA, Al FUlEolZ BEAEN 4EH, ¥
ZA5HE B FAHEE O T IR FAEC] EolEo] JFUIEO|E
FHHO] Yolu HENMEIE B ke RE% ZHo) o
RENES Bittol Bd® w9 @REE)Y ol AS
Yo% BAHOE HEISMTESHS WAEo] Aol “BEE B AH
ERELE SEgE T ERNEVSS hoke, REEm
Bol hdt E@ERN MIEE 272 HMISEMBAEEAEEO
AdjuvantS} BigiRol MEENSE HRMERC USE B2
SR oL FEEIMER0) WESH T RulgEois BEH ulx]
= Z3E 21U vl obF giRirt
olo AMAR= FAEMEMKy} BolEo]E BE Yo uR]
W2 HASE BEHAA TEE] Adld, Sujgo|= #E
fibroblast-like synoviocytesollA] IL-18, 1L-6 & TNF-a 4
22 E-5191, EHW IFN-y - L4 - IL10 - 1gG2b RFE -
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1§G3 RF - IgM RF W38 BE% 2, R08 45 Al
28k Hjoln,

A4 By

1 A=

1) EE

. AE SEZ ddgIadTdoA] FYUS DBA/1)
mouse (SLC, Japan)il} C57bl/6 5538 S QI5l0d, R 22:2%C,

SE 545% 2 ZEE FRESAISER(NE71714AL, S
oAl 15971 B SA1Z] & Aol AESIITE A A8717HEet
AIE(ETHAE 22.1% 014}, ZX|8F 8.0% o5}, ZA i 5.0% 0|3},
232 8.0% 0l8l, L5 0.6% 0], 91 04% 014}, AR}, BHE)
o} B2 ZAREAA SIEt 51F & 124702 200-300 LuxZE &
Wk, 1241732 2E 2HE XH6IA
2) okl

2 Uslo] A% BREMBEMH®RS Ay 78S s
She HER - AME - JIE, BEEINSHE RASEE HRIBZEQ &
it BAR, BAT, ¥, ARE, BREEERKK BIEshe BEIL,
O BIE, HEEC| FENEE, FIRS BE, MFEREmEe 4
B, SRR ghio, fREESle Auy gAML o
1, RRIZEH Bk T, BRERC ¥, HAEES T,
FEEURIRO S, EEVEINS BT, BIMARS Wi, BERS
HREERS Mketart . AL8SH ol tiEtiSln Radhy
HelollA U & Aok AISIIN AL, 19 g} 2
o 2

rlo

Table 1. Prescription of Sogyunghwalhyel-tanggami(SGHHT)

BEL T B F R

Eiy)1):4 Acanthopanacis Cortex 8
BB Clematidis Radix 6
TREJEE Paeoniae Radix Rubra 4
== Angelicae gigantis Radix 4
=3 Cnidii Rhizoma 4
gihE Rehmanniae Raolix 4
Bz Pergicae Semen 4
aR%E Poria 4
B Achyrantis Raclix 4
fhe Stgphaniae Radix 4
Fib Angelicae Koreanae Radix 4
ffi . Sileris Radlix 4
fElgE Gentianae Scabrae Radix 4
B Angelicae Radix 4
354 Aurantii nobilis Pericarpium 4
HE Glyeyrrbizae Radix 3
S Scutellariae Radix 3
EE Coplidis Rhizoma 3
16 Pheliodendri Cortex 3
’F Gardeniae Fructus 3
A Cinnamomi Cortex 3

SBEE Arisaematis Rhizoma 4

[os]
je's)
[(&]

Total amount

3) AN Ax

PGB INEE S 38 Eol
o g8 FE710lA 3A1L BOF £&5H oH
o] 0|2 AU SRR E 5531, 018 T 82 HEVNE ol
ol & HAT 56g0] FiEIBINEK F2E2 dS(-847T)
EEEEA st ST 8 S45le] AFESIITh

(1) hFLSsoll thgh Gk

Human synovial A (0|3} hFLSs2} 8he St o
S} HawololA BolgEols B 219 synovial tissueE
S0} synovial membrane A& 712 D-PBSE 3%] A&
A2 ZZI0Z Akl 15m FHofl wol 1,400rpmojjA] 527F
<

i)
o
40
b

DNase type 1(0.15mg/mf), penicillin(10'U/mf), streptomycin (10mg/
m¢), amphotericin B(25¢¢/mf)E H718+ o v & ARE3I] 37C
CO, HiY|ollAl 2417t St BHYUBISICE o710 05% trypsin-0.2%
EDTAE #7715 & 305271 7l wiekst & D-PBSZE 23] 1,500rpm
oflA] 4Rl oF Thg, 10% FBSE H7Ieh RPMI-1640ofl 15 &
O MiBIEtE 1Y 5 05% trypsin-02% EDTAR human
synovial A|ZE BE2|5ld 5% FBSE & 715 RPMI-16400] 105cells/
nf ST Eo] 24 well plateo] EZEIICT
(2) mLFCsoll th3) &5}

WFO H lung fibroblast cell(0]3} mLFCsg} gHe
C57bl/6 HF Q] HEAE APHE CRIGEEH(D-PBS)2E 33
AESH & A2 240 F deidt £ 15 FEl Eol 1400rpm
ollA} 587} 1A 225}, collagenase A(5mg/mé), DNase type I
(0.15me/me), penicillin(10‘'U/me), streptomycin(10mg/mf), amphotericin
B(25ug/nl)Z & 715 DMEME A3l 37C CO, HiY7|olAl
2A17F E0F HReFSH i 3710l 0.5% trypsin-0.2% EDTAE H7}t
3 & 3087 AL uieRsidch Y &= D-PBSE oF 23]
1500rpmoil4] Q4122I5H % 10% FBSS H7kst DMEMo] 15
o WFSIAT) 159 & 05% trypsin-02% EDTAE mLFCE &
21510 5% FBSS H7}6t DMEMo| 10°cells/mt =T & 2o
96 well plateo] 2351

=70t
2) AZEYEE

A ZEH ZAAR= sulforhodamine B colorimetric(SRB) assay
€ Yol 2180t 4 mLFCs= 37T, 5% CO, ujed7|
o4l XY AL typsinEDTA 2UCE H=zE Eelsil,
20x10°709] MZE 96 well plated]] BF8F & 37T, 5% CO,
HHRE7TollA] 2417F HHRIGIATY. Ol% HAE 5]44(200ug/me, 100
pe/ml, S0ug/me, 10ug/ml, 1ug/mb)dtd 2+t 20AEIsld 2
Zol 200407} BEE S Th 48A17F SQF el YBIACE uiet &
T Fo wigfls HElal D-PBSZ 23] AMSITE 4 wellof
50% trichloroacetic acid(TCA)E 504E 7ISHL 1A[7F &QF 4T
of WRigh & EFFE 53] AIHT tha well plateE 71504
AZBIATE 1% acetic acid7} &FF 04% SRB S9(10044

O}
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Type 1 Collagen 2 3t &

Jwel) S 71810 H20lA 3027 GASEEL 1% acetic acid WO
Z 9F 453 MAES T2 &7] ZBolAl AXRS & 10mM tris
base(100u4/wel) Z S| AIZICE. ©f plateZE plate shaker(Lab-Line,
SHKA2000, USA)IA] 35rpmOE 587F E¢h8ia ELISA
reader(Molecular Devices, E10514, USA)2 01831 540nmol A1
e

3) hFLSsoflA] ELISAoﬂ 9t cytokine FF

hFLSsE A8 32T ol 234 mlQH(1x10°cells/ me)Sked 12 well
plateci] 2x10°7 H]ia 7 wellol] 253 %, QEjoldEZH
RPMI-1640 HiQFH O F 12417} v AIZATE. (100, 10, 1ug/
1) MEISHL 1417+ & thIL-18(10U/me), hrll-6(100U/ ne) L
hrTNF-(100ng/ml) S 22279 wello] H7}SIch 6417 &
RPMI-1640 B O 2 7} well2 MASH & S vHoroi T} 7
WO HZIFHL 8A7 O CO, MIOIA HABIACE B
FER 5 HA HYAS 2,000rpmolA 527 ARG 4
Zolg 55310, FLISA kit2 AAZS SH5I%CH
) BEY S0 U UEPY 2R

BEH 7 bovine type II collagenZ 0.05M acetic acid
of 25mg/me] SEE G 4ColA 1241} o]t mrlsho] &l
31 BE go collagen SN} S
adjuvant® 4301 homogenizer(OMNI Ins., Macro ES, US.A)E

olEdld RO g YR F 9 nlEl ZIAFEe] mskel 0.1ml
HESIANTE 219 Tof] SYTH YHOE HESH gt S F9
gl ZIARSY skl 0Imt HESkd BENUE Fuksld
DBA/1] 47 5ui2]&
Ar(wild type, WT), type II collagen© 2 [FER|Z] & A E
BEAA &2 tiRd, type I collagen®F FERRIZI =
rr{ethotrexate(MTX) 0.3mg/kgS B2 FAISH QR A A+ &
type 1I collagenC & Fak]7l & % S 19 134 540meg/ ke 4
T A ARATLE LA

5) IL-4, IL-10, IFN-y % IgG3, IgG2b, IgMo] FH&kd)

HE S EES & ethyl etherZ UIFA1T] Thz, E@8F 114,
TL-10, TFN-y 2 RFQ! IgG3, IgG2b, [gMO] WAILS ZA3Ixch
2t welloll CIAMF Q] && 10044(1/100 dilution)X 13
1417} EQF A 204 wHx|3t & 28] washing $EEHO T A
Sk CHZ antibody Avidin-HRP conjugeted 1004E AEI5HIL 14]
A 2olA gAlgH & T AESIRT TMB 718E 100404

EFEHL Aol A 3021 WASH & 5049] stop SN KEITH
& ELISA leader(Molecular Devices, E10514, US.A)E AIE31A
450nmoflA SHEE £F3IN

6) EH A
A AN meantstandard error® 71E3IQCE SOl A

£ 2 Student’s t-testZ 0|25l 245

289 Freund’s incomplete
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1. mLFCsoll th$t A Z=54
MEELS BEE 20, mLECsollA] AT MEZHES

g O HEIEE wRATIA g2 F -

Aol vt AZEEEIRIY WY A g3

O] 100£6.9(%)It] BISl, FEISMEMEK Foi 1, 10, 50,
100, 200, 400pug/ Q] ETo)Al= Z¥zb 98+4.6, 9553, 92+4.4,
89+6.5, 85£7.2, 82+6.8(%)F LIERTHTable 2).

Table 2. Cytotoxic Effects of Sogyunghwailhyel-tanggami(SGHHT)
on mLFCs

Control 0 100 + 68
1 9 = 46
10 95+ 53
50 2+ 44
SGHHT 100 89 £ 65
200 85 = 72
400 8 + 68

SGHHT = Sogyunghwalhyel-tanggami(SGHHT) extract, mLFCs : Mouse lung fibroblast
cells

2. IL-1B ikt x| g3

ELISA kitefl olgh IL-18 4k é@oﬂﬂE gaTol
18.223.1(pg/ nf), ThE20] 86.5+16.8(pg/ me)QI T
MR FoT 100, 10, lpg/mee] sTolA 24
58.4210.5, 88.5£9.15(pg/md) 2 LIER} 1004g/ S} BEolA S0
M Q= (p<0.01) 247} UERITHTable 3).

Table 3. Inhibitory Effect of Sogyunghwalhyel-tanggami(SGHHT) on
the IL-1B Production in Pro-inflammatory Cytokine Stimulated-hFLSs

Treatment group Dose IL-18 Production (pg/m)
RPMI1640-Media 0 182 + 31
Control 0 85 + 168
méhjgﬁ 100 25 + 98"
hTNF-a oot 10 584 + 105
1 885 = 915

RPMI-1640 media control was not treated (NC), rlL-1B (100U/ml) plus TNF-a  was
conroliCT), riL-1B(100U/ml) plus TNF-a +  SGHHT(100, 10, 1mg/m1) Statistically
significant value compared with conirol aroup by T test = (005, ™ : p001).
3. IL-6 Qatko] mR)e FoF

ELISA kitol 98k IL-6 4Bt SZA= FHako)
896+58.1(pg/ mt), TAZEFO] 3456+406.2(pg/ ml)Q1H] B3I, Bk
BN Eodt 100, 10, 1ug/ml9) oA ZH2E 10264982,
1895+102.6, 3089+124.5(pg/ mé) =& LIENL 10ug/ b 01438 F ol
A YA UE(p<0.001) 247t LIERGTHTable 4).

Table 4. Inhibitory Effect of Sogyunghwalhyel-tanggami(SGHHT) on
the IL-6 Production in Pro-inflammatory Cytokine Stimulated-hFLSs

Treatment group Dose IL-6 Production (pg/=l)
RPMI' 1640-Media 0 896 = 581
Control 0 3456 = 406.2
fg‘ltf SO 100 1026 + 982
rhTNE-a (e ml) 10 1895 = 1026
1 3083 £ 1245

RPMI-1640 media control was not treated(NC), rL-6(100U/ml) plus TNF-a was
controlCT),  rlL-6(100U/ml) plus TNF-a + SCHHT(I00, 10 1mg/ml). Statistically
sw%)&r%m value compared with control group by T test " @ pG05, ™ @ pQOY, ™ -
pedl
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4. TNF-a 4ol njAl& gaF

ELISA kitol] ©¢F TNF-a Q4R SFolAl=
530+43.1(pg/me), LHETC] 1768+203.5(pg/ m)¢1 BlEld, B
W IME B S0l 100, 10, 1ug/meS) BTolA] 242 1101+102.6,
1324+101.1, 1522+132.7(pg/ ml) = LIER} 10pg/ me 01449 =0l

A 8ol Yl 247} LIERITHTable 5).

= gdTol

Table 5. Inhibitory Effect of Sogyunghwalhyel-tanggami(SGHHT) on
the TNF-a Production in Pro-inflammatory Cytokine Stimulated-
hFLSs

Treatment group Dose TNF-a Production(pg/ ml)
RPMI1640-Media 0 530 = 431
Control 0 1768 = 2035
fh&déﬁ o0 1020 + 864™
IhTNE-a (/) 10 1248 + 946"
1 1522 + 1327
RPMI-1640 media control was not treated(NC), 1lL-1B(100U/=l) plus TNF-a  was
control(CT), rL-1B(100U/ml) plus TNF-a + SGHHT(100, 10, 1mg/ml). Statistically
significant value compared with control group by T test (* - p¢0.05, ™ : p<001)
2EUO IFN-yol Blale 98

IFN-yol| A= AAFE 754041
QFA]

m)r &S

1(pg/ml), HET 36.9+2.51(pg/
HEDE 104:6.75(pg/ ml), FiEHSMIBME Fo3TtolA
E 136+72(pg/m)E FAE U (p<0.05) A IV LIERE
CHFig. 1).
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WT CT

Fig. 1. Effects of Sogyunghwalhyel-tanggami(SGHHT) on IFN-y level
in the serum of CIA mice. IFN-y concentration levels in serum of CIA mice.
WT : Normal DBA/1j mice CT : Collagen-induction Arthritis (control) MTX : CIA +
Methotrexate (0.3mg/kg) CIA- SGHHT: CIA + SGHHT (540me/ke) Data are the
mean serum IFN-y concentration levels (picograms per milliliter)+SE (n=>5) in each
group.. Statistically significant value compared with control group data by T test
("p<0.05, **p<0.01).

b
[m)

Serum [FN-y (pg/mi)
5

6. EHUY 4o v|X|= H&k
IL-40j AT AR 6.5+15(pg/m), TAET 10.5:2.02(pg/ k),
O TIRT 89 +167(pg/nl), BRIEMENMEE Tl

28+4.2(pg/m)E  (p<0.01) 7} = AcHFig. 2).

7. &9 IL-100] wlX|= EEF

L1004 FAKE 203+48(pg/ml), ET 64:102(pg/
ng), Y thAET 22.345.2(pg/ md), BRARIGIMBHLE FoTolAE
110.4+16.8(pg/ M) = (p<0.05) £71 EATHFig. 3).
8. &HU19] 1gG2b RFol mx]= @k

1gG2b RFoIA]S A AR 22+0.5(ng/nt), TAZE T 12.0+2.8(ng/

ml), OFd T 4.3+1.6(mg/ml), BRAYE MR BEo oAM=
5321.46(mg/m)E T U (p<0.05) 4 gt vebdct
(Fig. 4).

- b
b O

Serum IL-4 (p
=

(%3
t

o e 1,
WT MTX  SGHHT

Fig. 2. Effects of Sogyunghwalhyel-tanggami(SGHHT) on IL-4 level
in the serum of CIA mice. IL-4 concentration levels in serum of CIA mice. WT
. Normal DBA/1j mice CT : Collagen-induction Arthritis (control) MTX : CIA +
Methotrexate (0.3mg/kg) CIA- SGHHT: CIA + SGHHT (540me/kg) Data are the
mean serum IL-4 concentration levels (picograms per milliliter)£SE (n=>5) in each
group, Statistically significant value compared with control group data by T test
(*p<0.05, *p<0.01).

140 1 *

CRECE T
Ewo- ]_
2 80 e
= g
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g 40
v oap [—E‘

o

MTX SGHHT

Fig. 3. Effects of Sogyunghwalhyel tanggami(SGHHT) on IL-10 level
in the serum of CIA mice. IL-10 concentration levels in serum of CIA mice.
WT : Normal DBA/1j mice CT : Gollagen-induction Arthritis (control} MTX : CIA +
Methotrexate (03me/kg) CIA- SGHHT: CIA + SGHHT (540me/ke) Data are the
mean serum I1L-10 concentration levels (picograms per milliliter)£SE (n=5) in each
group. Statistically significant value compared with control group data by T test
("p<0.05, p<0.01).

15 4

.14 1

€12 4

E 10 4

‘é 8 1 s *

s 6 T I
?D 4 }_ : ..L
= ] :

0 | |
WT CT T SGHHT
Fig. 4. Effects of Sogyunghwalhyel-tanggami(SGHHT) on

immunoglobin G2b in the serum rheumatoid factor(RF) of CIA mice.
lgG2b concentration levels in serum of CIA mice. WT @ Normal DBA/1j mice CT
: Collagen-induction Arthritis (control) MTX : GIA + Methotrexate (0.3mg/ke) ClA-
SGHHT: CIA + SGHHT (540mg/ke) Data are the mean serum IgG2b concentration
levels (picograms per milliiter)=SE (n=5) in each group.. Statistically ~ significant
value compared with controt group data by T test (*p<0.05, *p<0.01).

%d—(sk

Q] 1gG3 RFe)) 0] 5}
IgG3 RFOIAE Ak 12+04(ng/nl), HET 7.6+1.6(ng/
md), b AR 3.1:08(mg/ml), FHEHEIMBIEE FoldolAle

12
12
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Type 1l Collagen® 2 F2HEl FFEHol

4:0.9(ng/m) 2. FO QU= (p<0.05) 24 EI} LERITHFig. 5).

101
" _ 8
E
?5. *
— e
24 T
B0 2 -

0 "

WT CT MTX SGHHT

Fig. 5. Effects of Sogyunghwalhyel-tanggami(SGHHT) on
immunoglobin G3 in the serum rheumatoid factor(RF) of CIA mice.
1gG3 concentration levels in serum of CIA mice. WT : Normal DBA/1j mice CT :
Collagen-induction Arthritis (control) MTX : GIA + Methotrexate (0.3mg/ke) CIA-
SGHHT: CIA + SGHHT (540mg/ke) Data are the mean serum 1gG3 concentration
levels (picograms per milllite)+SE (n=5) in each group. Statistically significant
value compared with control group data by T test (*p<0.05, *p<001).

10. BFWHQ) IgM RFoll t|X)= gk

IgM RFOIA1E AT 1.840.08(mg/ml), THET 9.1%1.4(ng/
ne), YA AR 57409(mg/me), FRALEMBIE Fooise
4.621.3(mg/nl)E. S UE (p<0.05) A I} LIERITEH
(Fig. 6).

12 4

—
E- s S« B v |
A M A

*

IgM RF (mgfm

b

0 -

WT CT MTX SGHHT

Fig. 6. Effects of Sogyunghwalhyel-tanggami(SGHHT) on
immunoglobin M in the serum rheumatoid factor(RF) of CIA mice.
IgM concentration levels in serum of CIA mice. WT @ Normal DBA/1j mice CT :
Collagen-induction Arthritis (control) MTX : CIA + Methotrexate (0.3mg/kg) ClA-
SGHHT: CIA + SGHHT (540mg/ke) Data are the mean serum IgM concentration
levels (picograms per milliliter)=SE (n=5) in each group. Statistically significant
value compared with control group data by T test (p<0.05).
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