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Immunogic Study on the Effect of Gamidaegang-tang on Collagen |l -
Induced Arthritis in Mice

Tae Young Kim, Min Seok Oh*

Department of Orental Rehabilitation Medicine, College of Oriental Medicine. Dae-Jeon University

This study was carried out to know the immunological effect of GDGT on ClA(collagen induced arthritis) mice,
a model of rheumatoid arthritis. For this purpose, GDGT was orally administerd to mice with arthritis induced by
collagen [l and then value of cytotoxicity on hFLSs and liver, the arthritis index, immunocyte in paw joint and DNL,
rheumatoid factor (IgG and IgM), collagen II specific antibody in the serum were measured. The cytotoxicity were not
shown on hFLSs and liver. The arthritis index decreased significantly after 3 week. In total cell counts of DLN and paw
joint, there was a significant increase in DLN and significant decrease in paw joint. In DNL, CD19", CD3", CD4",

CD3'/CD69", CD8', CD4'/CD25",

CD3'/CD48b" cells increased significantly.

In Paw joints, CD3", CD4,

CD4'/CD25"cells decreased significantly. The level of serum IgG and IgM decreased significantly. The level of collagen
[l in the serum was decreased significantly. Marginal erosion, necrotic chodrocytes, cartilage and bone degradation
were improved in histological section of paw joints. The results present significant immunological effect of GDGT on
rats with arthritis induced by collgen Il. So we expect that GDGT should be used as a effective drugs for not only

rheumatoid arthritis but also another auto-immune disease.
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TNF-q, IL1B E)9] Thia 7x8} 7)50] 2l
ZE 20| WEHBA, HASHE, SHBE0)
olZx Y.

IRAFEES] FRIECIE HEH et H
IS H O F FHE3] $1810, collagen IE Puat
Fol IMRAFHEBE T8k S arthritis index
9] AEHHE BY 6}] ot #d, gzul
O YERAEL BAE ES HIM 2 WU E 55
L ELISARof Qg & WU]’EO]_ QIXRI IgG, IgMS &
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1. A5
1) 88 ¥ AR

HAFES EULUHUAY (England)ollA] 22 65
Eo DBA/1] mIRAE 27 B9 Asld g0 F2A17 &
4o AB3ICE 88 A4S 71 conventional system
OF 220 + 2T, 195 124817+ 200~300 LuxE ZHEL1, 124]
2 BE YE Aoldrt Aols AR (e 221%
0]4}, ZA7} 8.0% 013}, &S 5.0% ol £3E 8.0% 0]5}
25 06% 04}, o1 04% old, 4k}, S RHE/he 2L
£85] Zgalt
2) ok
2 Agd ARES 7 ZE-(GDCT)S 74 AE2 tiAthS}
ol R&EoRPEIoA TS & FAskd AIESIR L, vt 13
#5)2 WEI B T2y Zri(Table 1.).
2, 9
) A 25

GDGT 28 &8l 212t &7/ 2000 m& 7ol g% &
E7104 3217 FED] A2 Ag FY AW, o8 TY

FEZAZ %;‘?;6}9%5} 12 ] E2 AZ7Z 0|25k 9F
Az E (-84T) BISIHA APt sEE 84

Table 1. The Prescription of Gamidaegangheal-tang (GDGT)

BES + &g (@
®IRE Lonicerae Flos 10
EARE Taraxacl Herba 10
*x & Angelicae koreanae Radix 6
H W Cimicifugae Rhizoma 3
B/ g Araliae Cordatae Radix 3
Bl Atractylodis Rhizoma 3
;- Stephaniae tetrandrae Radix 3
Z1 Clematidis Radix 3
8 it Atractylodis Rhizoma alba 3
FRE Hoelen rubra 3
= B Alismatis Rhizoma 3
"B Glycyrrhizae Radix 3
NES:S Achuranthis Radix 6
EME Mucunae Caulis 10
RRAR Polygoni Cuspidati Radix 6
%5 Siegesbeckiae Herba 6
Total amount 81

HEEN B5HE hFCsE SRB assayH S izt M&Esl A}
EoI9drt hFCs MZ&= 37T, 5% CO; ui}rIolAM At Re
trypsin-EDTA 8RO 2 tial M I E0] HTE woll &, 20 x

C,

1007) MZE 96 well platec] 2FSH & HHOV 1 37T, 5% CO,)
G4} 2417} BHBISIT). BHY % GDGT (2% ST 500, 250, 125,
62.5, 31.25 pg/ml)E 48|17+ B Y

o AzIBIR Ijr B BF Fofl ul
il s HEll QRIS EN (PBS)2E 23] AIAGIL, 2t wello]
50% TCA (trichloroacetic acid)Z 50 WZ 7I5ld 1 A7t &0 4
Toll WRISIHTE o] & &/ S E 53] MAESG th= well plateE
&7] BolA ARBIHCE A7)0 SRB £ (1% acetic acid &
91 04% EH) 100 W 715EIL, A2olA] 3087 GMsIr L
2l1L 0.1% acetic acid SMOF OF 4~53] MAG t}E &7 &
oA ARSI 10 mM tris base (100 pl)Z Z8)AIZiTE 0] plate
€ plate shaker (Lab-Line, US.A)0l4] 3.5 speedE 587t &&
Z & ELISA reader (Molecular devices, US.A)E 540 mollA &
3

(2) 7} 71& (LFT : liver function test) &7

48 58 F A48 Ade o 2de Fsirt gde
ot 7 €& Elsieint 2l

3 BHS HAPITO! biotoxtech () (HY, S0l SlF5ic]

g 38 27| (Boichemistry analyer hitachi 7080, Japan)
ALE3l ALT, ASTE ZS&35ITt

3) HUlEo|E WEY Mg (ClA) Zg

=t #EY (CIA)2 bovine typell collageno]

0.01 mol/L9] acetic acid®} complete Freund’s adjuvant& &}

S+ & 200 & DBA/1] AF o] H3} FAWLL, 21Y & SHE

mlm m&

Collagen

- 1096 -



IR ARFRE O] Collagen IE Fuk

TGHFALE boosting 3ld CIA RIS Rebsi9in) 487 3
Al DBA/1] 47| 8ulz]& ¢F T OF CIAZ SuAIFIR &2 &
4t CIAZE 92171 A F, methotrexateE EoI38) F23)

GDGT &=
4) AlE Bd
DBA/1] 85 8 VIE| & ¢ FO.Z 3l HiE, AEAE A
ZISHA] 82 WX, I8l OSDHXE methotrexate (MTX)
(03 mg/kg) FHT, GDGT (81 mg/day)SdZOF 110
booster 3 %, Ok Soig AISISIILE B4R HIEZE A7)
N@4E TY 13 27 WY A7 Folsiell, YEUERS
MTX (0.3 mg/kg)E " 13] 2371 0.1 ml & EZol] FAIGIR L
o, GDGT 482 8.1 mg/day L E 45 S0 M 24 114
off 1 Bk
5) Arthritis index (Al) 241
DBA/1] Type 1I collagen© = boosting & F o] ZF 4719) &}
oAl B&Y AEE Mann-Whitney U test?] 7]&o] wig} whd

€ (Incidence, %)= ZA6l1, CIA S8 BT E 152%0) 134

FOTOE Lol AEE AU

th

BABIHEY.  (0=No arthritis, 1=Small degree of arthritis,
2=Light swelling, 3=Medium swelling, 4=Severe swelling)
6) Draining lymph node (DLN) paw joint®] EMZ4 &5F

CIA g0 457} o= Meldkd U8 & SH6H, A8
SEE ethyl ether? TIFAIZ] & A= oA draining lymph
node (DLN) ¥ paw joint& ZH&3519iC} DLNS 100 meshZ A
2E RESH ¥ D-PBSE 527 Y488 (1,700 rpm)slo] 23]
AESE & cell strainer (Fal (o] EAA ME 01219 285
Al e 2EoU ExES AASLE I8 BEe 2
chopping?t & collagenase 1 mg/mi (in 2% FBS + RPMI 1640)
& 211, 37C shaker (180 rpm, 20 min.) BHQE7|0lA] BIQS)r &
dBNHE Fpole YHOE 43 BESIRIC
cytometer®] Cell Quest ZE 1S o} EFl] EE (%)F B4
g F BMESE HESKd 4 Ao FHo Az
(absolute number)& Ar&51C)

7) E& SAE BY

oAl Uehd Hiel o], HEN G 34519
A71ol 2372+ PE-anti-CD3e, PE-anti-CD19, PE-anti-CD4,
PE-anti-CD8, FITC-anti-CD25, FITC-anti-CD69, PE-anti-Gr-1,
FITC-anti-CD11b, FITC-anti-CD49b, PE-anti-CD23,
PE-anti-CD44, FITC-anti-B2205 @ 11 3027} G204 2127
Ch 1S & 33 ol4) QlirekE AR E A8 & flow
cytometer®| cell Quest TZ TS 0]25l0] MES (%)F 24
St 2 BAZS,E FESKY draining lymph node (DLN), paw
jointol A&} Zuh M ES (absolute number)E A}&EE13C)

8) &3 U] rheumatoid factor (RF) F4]

477} index & &7 F ethyl ether 2 vlEEle] A4 X}
Yo ddg JEd & SxE 2elokict 2elE g0
IgGe} IgM 2 kitE BHEEE SHIAC) 4 wellol] CIA 459
EF 100 g2 (1/100 dilutiony® BFGHI, 1A]17F BOF AL0) A
BIX|ok & 23] washing 25 SW O T AAHBIC) o 7)o HRP-

OIRAE flow

i)
15

E

conjugeted Avidin 100 S A2I3HT 1417} A20)4] Bixjgl =
AABBIECE T 17]0] TVB 7188 100 ) 25311 9
oAt 3027t YAISH & 50 we] stop A& AEISHl, ELISA
reader 450 nmol|A] EATE E8FIYC)

9) &% WH collagen II(CIT) THA|

=
[ Y

Cll gt48 28 Wl s &8 CIA 48 £5 % collagen
1A 1

Evs|
=

o
g
>

I kit2 &3t 2 wellol] C
, 12417} &6t 4

- RE

dilution)#] £75).1 T Azl BAS % 28
FAaoF MAS I biotin- conjugatedE @I
30271 WRIBIACE Ol 23] 4| & 25 S22 F AlHETH T
£ HRP-conjugeteda Avidin 100 u0E AHZISHL, 1417} 4 20l 4]
BAISE & ThA] MABINEEE 7o) TMB 718E 100 wi) 25
Bhal, QrAolAl 30827 WAISH & 100 9 stop NS A28
& ELISA reader 450 nmoll Al EZ5E =881

10) wg] BAR ZHAL

washing 2+&

Ore RO 453 Bl 7 dgTtolA BEE Ealtle] 10%
formaldehyde S%0] THS & MEsd 2= 2ol 8/\1 4
ATIACE O1F epoxyol ZHWEH & microtomeCF AHE U

o] ¥= ol 93l Hematoxylin & Eosini} collagen
deposition @401 Masson-Trichrome 44E = 519]
11) EA A

A O FHE| U A3 mean + standard error (S.E)E
125191, SO BEE student's t-test B4 2IH G 0]&5)

o 28515

jih

7}

1. MZz=Ye viXle

hFCsoll tgt Ml Z=Hol M= tRTY AZELEE0] 100 =
58 (%)2 VERD B, GDGTY 500, 250, 125, 62.5, 31.25 (ug/
) BT SGTolAE 242 908 + 42, 958 + 3.5, 97.6 + 3.8,
1156 + 1.8, 1245 + 3.7 (%)E VERITEH .

101.1 = 2.1 (U/L), 92.0 + 10.7 (U/L) 109.4 + 4.6 (U/L), 839 +
46 (U/L)E 2 AlO1E LIERIA 22%%

3. BEE fergd nRle g%
TEE FHEE wF 18] G ZW A5 FolHE
MTX o7 GDGT Fo7e] wEE A4t thE ol Hlakod

Zagkg HE T, 3FEEE GDGT Fo79] #H&d A7} o
T FYE AE (Hp<0.01) LAoE VBRI CH, 457
T tETol HIgkd GDGT A TolA 7eld Qi (*p<0.05)
T4E VUENIATCHFg. 1).
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Fig. 1. Suppressive effect of GDGT on arthritis index of paw joint in
CIA mice. Arthritis index were scored at every seven day interval. Following
boosterization of collagen mice were divided into three groups. CT (Control):
DBA/1J mouse group with collagen s.c injection, MTX (methotrexate): DBA/1J
mouse group with collagen s.c injection and 0.3 mg/ke ip injection, GDGT : DBA/1J
mouse group with collagen s.c injection and 8.1 mg/day/0.2 ml oral treated.
Statistically significant value compared with CIA-CT by T test (*p<0.05, =p<0.01).

4. DLN % paw joint W} & ME40] U] @5k

DBA/1J miceo] 457} GDGTE A 248} & DLN El
paw jointoflA19] & WA ZHE BESH 23, DLNoOJAE &
21701 6.5 + 1.60 (x10°), THET0] 1.57 + 0.24 (x10°), MTX o
T0] 496 = 1.26 (x10°), GDGT £&70] 89 = 1.0 (x109& LIE}
Ll o] HAl thETol HIgld GDGT EoFollAl 94
(**p<0.001) Q1= E712 UERIACHFig. 2).

Paw jointof A1 HAFE0] 5.1 + 0.9 (x10°), iR 0] 243 +
2.7 (x10%, MTX EaiF0] 129 + 03 (x10°, GDGT EojFo]
114 + 40 (x10%Z UER} R0l 85K GDGT Saf o)Al
FIE (*p<0.01) A= AAE VUERNUTHFig. 2).

1200

1000

Draining lymph node—total cells
(x10° cells)

CIA-GDGT

Nr CIA-CT CIA-MTX
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2000 r

Joints totall cells
o o &
(=] o [=]
o (=3 [=]

o -
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(=}

-

CIA-GDGT

Nr CIA-CT CIA-MTX

Fig. 2. Effect of GDGT on totai cell number of DLN and paw joint

in CIA mice. Nr (Normal): Normal DBA/1J mouse group, CT (Control: DBA/1J
mouse group with collagen sc injection, MTX (methotrexate): DBA/1J mouse group
with collagen sc injection and 0.3 meg/ke ip injection, GDGT : DBA/1J mouse
group with collagen i.p injection and 8.1 mg/day/02l oral treated. Statistically
significant value compared with normal by T test (+ + +p<0.001). Statistically
significant value compared with control by T test (*0¢0.05, *p<0.01, **p<0.001).

5. HYM Zof v]x)= FE
1) DLN W} HAA|Zo| vl &
(1) CD19" M= 2+

DLNojA] CD19" M| Z4E HhA| 4 (absolute number)Z
AESE A1, BaKPo] 191 + 65 (x10%), iR Fo] 64 + 11
(x10%), MTX B03720] 14.1 + 35 (x10%, GDGT Eaj320] 33.0 +
34 (x10%2 VERL, thRT) HI51e] GDGT ZoiFolA] £:94
(**p<0.001) Y= Z712 UERNRACHFig. 3).

i3

0o

1 CD19+

*k ke

40 T

35 -

N @
o O

r *

o
o o

DLN Absolute No.(x10%)
N
o

[&)]

Nr CIACT CIA-GDGT

Fig. 3. Effects of GDGT on absolute number of CD19" cells in DLN
of CIA mice. Lymph nodes were isolated following 4 weeks administration of
GDGT. The cells were incubated with anti-CD19* and analyzed by flow cytometer.
Nr (Normal): Normal DBA/1J mouse group, CT (Control): DBA/1J mouse group
with collagen s¢ injection, MTX (methotrexate): DBA/1J mouse group with collagen
s¢ Injection and 03 mg/ke ip injection, GDGT @ DBA/1J mouse group with
collagen s.c injection and 8.1 mg/day/0.2 ml oral treated. Statistically significant
value compared with normal by T test (+p<0.05). Statistically significant value
compared with control by T test (*p<0.05, **p<0.001).

CIA-MTX

(2) CD3" A
DLNoJA] CD3" M Z2E Ay ES (absolute number)=
&S A3, Bao] 438 + 7.8 (x10Y), thET0] 7.7 + 14
(x10%, MTX F0JF0] 306 + 5.6 (x10%, GDGT B F0] 44.7 =
13 (x10Y2 LVIERY, thETO] H]5ld GDGT BoZollA $94
(**p<0.001) Y= E712 UERIICHFig. 4).

D
(=]
|

M CD3+

o
(=
1
i

N
o

DLN Absolute No.(x10*)
(6]
o

20

10 I

) ¥ | E
Nr CIA-CT  CIA-MTX  CIA-GDGT

Fig. 4. Effects of GDGT on absolute number of CD3" cells in DLN
of CIA mice. Lymph nodes were isolated following 4 weeks administration of
GDGT. The cells were incubated with anti-CD3™ and analyzed by flow cytometer.
Nr (Normal): Normal DBA/1J mouse group, CT (Control): DBA/1J mouse group
with collagen s.¢ injection, MTX (methotrexate): DBA/1J mouse group with collagen
sC injection and 03 me/kg ip injection, GDGT : DBA/1J mouse group with
collagen s.c injection and 8.1 mg/day/0.2 ml oral treated. Statistically significant
value compared with normal by T test (+p{0.05). Statistically significant value
compared with control by T test (™p<0.01, **p<0.001).
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(3) CD4™ Al e
DLNojA} CD4"™ Al 3248 EHAES (absolute number) &
AED A3l Aol 317 + 73 (x10Y, thET0] 45 + 04
(x10%), MTX Folio] 209 = 6.0 (x10%, GDGT FadZo] 326 +
52 (10%E LERL, AT 18l GDGT SaiFoli] 994
(*p<0.01) 2= E7HE UERIQUTHFg. 5).

45 H CD4+

DLN Absolute No.(x10%)

[ |

Nr CIA-CT

CIA-MTX CIA-GDGT

Fig. 5. Effects of GDGT on absolute number of CD4" cells in DLN

of CIA mice. Lymph nodes were isolated following 4 weeks administration of
GDGT. The celis were incubated with anti-CD4™ ana analyzed by flow cytometer
Nr (Normal): Normal DBA/1J mouse group, CT (Control): DBA/1J mouse group
with collagen s.c injection, MTX (methotrexate): DBA/1J mouse group with collagen
sC injection and 03 mg/ke 1D Injection, GDGT : DBA/1J mouse group with
collagen s.c injection and 8.1 mg/day/02 =l oral treated. Statistically significant
value compared with normal by T test (+ +p<0.01). Statistically significant value
compared with control by T test ("p<0.05, *p(0.01).

(4) CD3'/CD69" M Z wrdd
DLNojl4] CD3'/CD69" M ZHE HrHMES  (absolute
number) 2 AFESH A3, HAH70] 3.9 £ 1.4 (x10%, thET0)] 1.6
+ 0.1 (x10%, MTX Ea3520] 51 + 1.1 (x10%), GDGT E&j70)
70 + 11 (x10Y2 UiER), iRz 118l 9914 (%p<0.01) R
= &7F 232 VERNSITHFig. 6).

11 CD3+/CD69+
xx

DLN Absolute No.(x10%)

o = N W R OO N O ©

Nr CIA-CT

CIA-MTX

CIA-GDGT

Fig. 6. Effects of GDGT on absolute number of CD3'/CD69" cells
in DLN of CIA mice. Lymph nodes were isolated following 4 weeks
administration of GDGT. The cells were incubated with ant-CD3*/CDEY™ and
analyzed by flow cytometer. Nr (Normal): Normal DBA/1J mouse group, CT
(Control): DBA/1J mouse group with collagen s.c injection, MTX (methotrexate)
DBA/1J mouse group with collagen s.c. injection and 0.3 mg/ke 10 injection, GDGT
© DBA/1J mouse group with collagen s.c injection and 8.1 mg/day/0.2 ml oral
treated. Statistically significant value compared with control by T test (*p<0.01).

(5) CD8" A= wka

DLNof|4] CD8" M Z4Z M Z4 (absolute number) %

29 47 xdo rixje HYsE AT

AES AT, HaEo) 109 + 23 (x10%, tiETo] 21 + 0.8
(xlO"), MTX Eojio] 83 + 14 (x10%, GDGT Sio] 112 +

1 (<10Y2 L}E}u }, thRZo) 818K GDGT Bt A 8949
(**p<0.01) = Z7HE UERILCE (Fig. 7).

o~

i1 CD8+
*k

5
—t

o

DLN Absolute No.(x10%)

F1

Nr CIA-CT

Fig. 7. Effects of GDGT on absolute number of CD8" cells in DLN
of CIA mice. Lymph nodes were isolated following 4 weeks administration of
GDGT. The cells were incubated with anti-CD8" and analyzed by flow cytometer.
Nr (Normal): Normal DBA/1J mouse group, CT (Control): DBA/1J mouse group
with collagen s.c injection, MTX (methotrexate): DBA/1J mouse group with collagen
sc injection and 03 mg/kg 1p Injection, GDGT @ DBA/1J mouse group with
collagen s.c injection and 81 mg/day/02 ml oral treated. Statistically significant
value compared with normal by T test (+ +p¢0.01), Statistically significant value
compared with control by T test (®p{0.01).

CIA-MTX CIA-GDGT

(6) CD4/CD25" A E s
DLNofl4] CD4'/CD25" HZEFE HhXE4  (absolute
number) £ AHEEH A3}, F44T0] 59 £ 15 (<10°), thET0] 12
+ 0.1 (x10%, MTX Eado] 35 + 1.1 (x10%), GDGT Eoj70]
52 + 05 (x10h% UERL, DHZEEOJ] Hlsko] GDGT Fod 7ol 4]
B4 (p<0.001) Y= E7IE LIEINRACHFig. 8).

8 1 CD4+/ CD25+
7
26
X
S5 :
2
54
3 ar
g3
z «
a2 - ;
1 Fd E
0 . - L D .
Nr CIA-CT CIA-MTX CIA-GDGT

Fig. 8. Effects of GDGT on absolute number of CD4'/CD25" cells
in DLN of CIA mice. The cells were incubated with anti-CD4*/CD25™ and
analyzed by flow cytometer. Nr (Normal): Normal DBA/1J mouse group, CT
(Control): DBA/1J mouse group with collagen s.c injection, MTX (methotrexate):
DBA/1J mouse group with collagen s.c injection and 0.3 mg/ke ip injection, GDGT
: DBA/1J mouse group with collagen s.c injection and 81 mg/day/02 ml ora!
treated. Statistically significant value compared with normal by T test (+ +p<0.01).
Statistically significant value compared with controt by T test (0<0.05, **p<0.001),

(7) CD3'/CD49b" A 3 b
DLNoi|4] CD3°/CD4%b" MZE5E AhHES (absolute
number)& AFE8 A3, Fakto] 21 £ 05 (x10%, thETO] 05
+ 0.0 (x10%, MTX Za3320] 3.8 + 0.1(x10%, GDGT £ 0] 2.1
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£ 0.7 (x10492 UIER, thETol )5l GDGT Ed Tl S0
g ('p<0.05) A= B7HE LIERNSICHFig. 9).

AT

45 1 t1 CD3+/ CD49b+
4 -
3.5
3t
2.5
2
1.5
1
0.5
0

DLN Absolute No.(x10%)

-

CIA-GDGT

Fig. 9. Effects of GDGT on absolute number of CD3*/CD49b" cells
in DLN of CIA mice. The cells were incubated with ant-CD3*/CD4%* and
analyzed by flow cytometer. Nr (Normal): Normal DBA/1J mouse group, CT
(Control): DBA/1J mouse group with collagen s.c injection, MTX (methotrexate):
DBA/1J mouse group with collagen s.c injection and 0.3 mg/ke 1.p injection, GDGT
- DBA/1J mouse group with collagen s.c injection and 81 mg/day/02 «l oral
treated. Statistically significant value compared with normal by T test (+ + p{0.01).
Statistically significant value compared with control by T test (p<0.05, **p<0.001).
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Fig. 10. Effects of GDGT on absolute number of CD3" cells in paw
joint of CIA mice. Cells were incubated with anti-CD3* antibody and analyzed
by flow cytometer. Nr : Normal DBA/1J mouse group, CIA-CT : DBA/1J mouse
group with collagen s.c injection, MTX(methotrexate): DBA/1J mouse group with
collagen s.¢ injection and 03 me/ke 1p injection, GDGT : DBA/1J mouse group
with collagen sc injection and 81 mg/day/02 wl oral treated. Statistically
significant value compared with normal by T test (+ + +p<0001). Statistically
significant value compared with control by T test (**p<0.001).
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195 + 05 (x10°, MTX §aJ0] 21 + 0.2 (x10), GDGT £ 7
o] 1.0 + 0.2 (x10)Z LIEh), tAE 0] B]3kd GDGT %o Fo]
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Fig. 11. Effects of GDGT on absolute number of CD4" cells in paw
joint of CIA mice. Cells were incubated with anti-CD4”™ antibody and analyzed
by flow cytometer. Nr (Normal): Normal DBA/1J mouse group, CT (Control):
DBA/1J mouse group with collagen s.c injection, MTX (methotrexate): DBA/1J
mouse group with collagen s.c Injection and 03 mg/ke ip injection, GDGT :
DBA/1J mouse group with collagen s.c injection and 8.1 mg/day/02 ml oral
treated. Stafistically significant value compared with normal by T test
(++ +p{0.001). Statistically significant value compared with control by T test
(**p<0.001).

(3) CD4"/CD25" A= wbdd
Paw jointoflA] CD4*/CD25" M E4E HhH L4 (absolute
number)Z 4HESH A3}, HAT0] 074 + 02 (x10°), THEFO)
241 £ 0.1 (x10%), MTX EaJi2o] 2.34 = 0.2 (x10), GDGT 2o
0] 1.96 = 0.2 (x10)E VIERL, iR HI5}Y GDGT S o]
Al 7Y (p<0.05) A= BLE VERAUTHFg. 12).
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Fig. 12. Effects of GDGT on absolute number of CD4'/CD25" cells
in paw joint of CIA mice. Cells were incubated with anti-CD4* /CD25" anti-
body and analyzed by flow cytometer. Nr (Normal): Normal DBA/1J mouse group,
CT (Control): DBA/1J mouse group with collagen s.¢ injection, MTX (methotrexate):
DBA/1J mouse group with collagen s.c injection and 0.3 me/ke 1.0 injection, GDGT
© DBA/1J mouse group with collagen s.c injection and 81 mg/day/02 ml oral
treated. Stafistically significant value compared with normal by T test
(+ + +p<0001). Statistically significant value compared with control by T test
("p<0.05).
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(Fig. 13).
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6.9 £ 25 (mU/nt), MTX £6F0] 31.2 + 43 (mU/mf), GDGT
Eao] 102 £ 62 (mU/m)E UERL, th Aol Hlsle GDGT
FolitollAl el (Mp<0.0l) e Had VERITKFg. 14).
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Fig. 13. Effects of GDGT on levels of total IgG in the serum of CIA
mice. Blood was collected from the retro-orbitai plexus under ether anesthesia
and serum was obtained by 10000 rpm centrifugation and stored at -20°C unti
use. The levels of 'gG rheumatoid factor were determined using a commercially
available ELISA kit Nr (Normal): Normal DBA/1J mouse group, CT (Control:
DBA/1Y mouse group with collagen s injection, MTX {methotrexate): DBA/1J
mouse group with collagen sc¢ injection and 0.3 me/kg ip. injection, GDGT
DBA/1J mouse group with collagen sc injection anc 8.1 mg/day/02 ml ofal
treated. Statistically significant value compared with normal by T test {+ +p(Q01).
Statistically significant velue compared wih control ny T test ("p<0.05).
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Fig. 14. Effects of GDGT on levels of total IgM in the serum of CIA

lgha tevet in serum{mU/mi}x50

;

Cla-C1 CIA-MTX CIA-GDGT

avallable ELISA kit Nr (Normal): Normal DBA/1J mouse group, CT (Contral):
DBA/1J mouse group with collagen sc injection, MTX (methotrexatel: DBA/1J
mouse group with collagen sc injection and 0.3 meg/ke ip Injection, GDGT
DBA/1J mouse group with collagen sc injection and 8.1 mg/day/02 ml oral
treated.  Statistically sigrificant value compared with normal by T test
(++ +p<0001 Statistically significant value compared with contral by T test
(*p<001L

7. @FW collagen II EHA|E; &7
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ofito] 30.0 = 45 (U/nt)E el izl vigkd GDGT %
Aol A Fald (p0.05) A= TAaE LEhATHFg. 15).

8. Zz[8h Wl
1) Hematoxylin & Eosin @343

CIA ¥z Fdol) 4327F MTX, GDCTE =068l 48
2 = 479 PES mEtl] HEE 948 Sk 950 28
% macrophage,

granulocytes, mononuclear cell,

il

pro-inflammation synoviocytes 12}l EHIA| Z9) hyperplasia
o]l A% HLE 2N Fig 169 B CIAY RO
Clz |ub PERA 7 A8 ¢, MTX X2l2 (Fig.
16. ), GDGT (8.1 mg/day) (Fig. 16D) Foiol A& t o]
SXEIA ZEE FF (paw)8) FEAEL (OAMY 852 &
Ze 4 glo) AR O R ZHA5iTHFig. 16)

2) Masson-Trichrome $44

CIA 4% Zglo| 457 MTX, GDGTE 50311, ¢

T & 49 BEg BEsK] Masson-Trichrome @48& &
of gute] mhal, g8l gy, dE Tl 28 25 52 &
BI%Th Fig. 1791 Bi= CIAY tHaT 08 ClIE #4% ¥
ol collagen FZo] WYL, #FE, MTX H2l=* (Fig. 17. Q)
GDGT (8.1 mg/day) (Fig. 17. D) BoiFolliis B FHoA 9]
Doy 9] AL 20 3k, collagen HZ 12| YU E
9 ¢4jo] HUIE ST AAsIdiriFg. 17)
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Fig. 15. Effects of GDGT on levels of collagen 1 specific antibody
in the serum of CIA mice. The levels of lgM rhedmatoid factor were
defermined using a commercialy avallable ELISA kit Nr (Normah: Normal DBA/1)
mouse group, CT (Control): DBA/1J moeuse group with collagen s.c injecton, MTX
(methotrexate): DBA/1 mouse group with collagen s.¢ injection ana 0.3 me/ke 10
iniection, GDGT @ DBA/1J mouse group with collagen sc injection and 81
mg/day/02 ml oral freated. Statistically significant value compared with normal by
T test {+ + +p(000%). Statistically significant value compared with control by 7
test £pdC08, 001

Fig. 16. Histological section of paw joints from CIA mice. DBA/1J mice
were sacrificed, their hind limbs were removed, and the paw were processed for
histology and stained with Hematoxylin-Eosin. Nr (Normai, A)» Normal DBA/1J
mouse grotp, CT (Control, B): DBA/1J mouse group with collagen 8¢ injection,
MT¥ (methotrexate, C): DBA/1J mouse group with collagen sc injection and 0.3
mg/kg 1p injection, GDGT : DBA/YJ mouse group with collagen s injection and
81 mg/day/02 ml oral treated were analysis with histopathology of paw joints of
Murine CIA. original magnificatiors: X 200,
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Fig. 17. Histological section of paw joints from CIA mice. DBA/1J mice
were sacrificed, their hind limbs were removed, and the paw were processed for
histology and stained with Meisson Trichrome staining. Nr (Normal, A): Normal
DBA/1J mouse group, CT (Control, B): DBA/1J mouse group with collagen s.c
injection, MTX (methotrexate, C): DBA/1J mouse group with collagen s.c injection
and 03 me/ke ip injection, GDGT(D) : DBA/1J mouse group with collagen sc
injection and 8.1 mg/day/02 ml oral treated were analysis with histopathology of
paw joints mg/day/02 ml oral treated were analysis with histopathology of paw
joints of Murine CIA. original magnifications: X 200.
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