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ABSTRACT

Anti-arthritis Effects of Jeonsaenghwalhyeoltanggamibang through Immune
Modulation

Jeong-Min Ko, Chang-Min Choe, Han-Baek Cho, Song-Baeg Kim
Department of Oriental Obstetric and Gynecology,
college of Oriental Medicine, Wonkwang University

Purpose: The purpose of this study is to investigate the anti-arthritis effects
of Jeonsaenghwalhyeoltanggamibang(JHTG) on collagen—induced arthritis(CIA) in mice.

Methods: To assess the effects of JHTG on CIA in mice, we conducted
several experiments such as analysis of arthritis index, cell count of draining
lymph node(DLN) and paw joint, measurement of serum antibody levels and
observation of the histological changes of joint.

Results:

1. JHTG extract had a suppressive effect on the arthritis index of paw joints
in CIA mice.

2. JHTG extract increased the total cell number of DLN, and decreased the
total cell number of paw joints in CIA mice.

3. JHTG extract increased the absolute number of various cell surface receptors
in DLN, and decreased the absolute number of B220+/CD23+ cells in DLN in CIA mice.

4. JHTG extract decreased the absolute number of CD3+, CD4+, CD11b+/Gr-1
cells in paw joint in CIA mice.

5. JHTG extract didn’t decrease the absolute number of CD4+/CD25+ cells in
paw joints in CIA mice.

6. JHTG extract decreased levels of total IgM in the serum of CIA mice, but
had no effect on levels of collagen II specific antibody.

7. JHTG extract decreased the destruction of articular cartilages and collagen
fibers and the proliferation of synovial cells in paw joints from CIA mice.

Conclusion: These results indicate that JHTG has clinical potential for the
treatment of rheumatoid arthritis by modulating the immune response.

Key Words: Jeonsaenghwalhyeoltanggamibang(JHTG), Rheumatoid Arthritis
(RA), CIA, lymphocyte, herbal medicine
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Table 1. The Prescription of
Jeonsaenghwalhyeoltanggamibang(JHTG)

HESE 4 g4 (g)
71753 RADIX PARONIAE ALBA 4
RADIX
i B G APOSHNIKOVIAE — °
4 RHIZOMA SEU RADIX
NOTOPTERYGII
5+ i RHZOMA CIMICIFUGAE 4
» RADIX ARALIA
AR CORDATAE 3
5§  RADIX BUPLEURI 3
. . RADIX ANGELICAE
ol 3
SINENS
# # RADIX PUERARIAE 3
Il # RHIZOMA CHUANXIONG 2
 RADIX REHMANNIAE
A RECENS 5
) RADIX REHMANNIAE
AT PREPARATA g

H ¥ RADIX GLYCYRRHIZAE
i~ FRUCTUS VITICIS 1.2
1M CAULIS SPATHOLOBI 6
Ao HERBA ASARI 1.2
AL fE FLOS CARTHAMI 1.2
%% RHIZOMA CORYDALIS 1.2
i % HERBA SIEGESBECKIAE 8
Total amount 59.8

3) Alef 2 717

Bovine typell collagen, acetic acid, complete
freund’s adjuvant, methotrexate, 4§ 2]
A<= heparin, ACK £ NH/Cl, KHCOs,
trypan blue, ethyl ether, collagenase,
diethyl pyrocarbonate (DEPC), tris base,
RPMI1640, trypsin—0.2%6 EDTA, 2,7-dichloro—
dihydrofluorescindiacettate (DCFH-DA),
chloroform, trichloroacetic acid (TCA),
isopropanol, dulbecco’s phosphate buffered
saline (D-PBS) < SigmaAl (U.S.A.)
AEL IgG, IgM, CII &4 kit Scientific
Piercerl (U.S.A.) AES, $Hol 834
(fetal bovine serum, FBS)2 HycloneA}
(Logan, US.A.) AES, DMEM< Gibco
A} (US.A) AEE, PE-anti-CD3, PE-anti
-CD19, PE-anti-CD4, PE-anti-CDS8, FITC
—anti-CD25, FITC-anti-B220, FITC-anti-
CD69, PE-anti-Gr-1, FITC-anti-CD11b,
FITC-anti-CD49b, FITC-anti-CD23, FITC
—anti-MHCI, FITC-anti-CD44+= BD-
Pharm-ingenA}t (U.S.A) AEFE F+Y35}
of AREE e, 7IE dyk Aok &
w AlFS ARESEA T

B AT AR V7R ERFE7I
= WA+ (Korea), microwave oven<
LGA} (Korea), flow cytometer= Becton
DickinsonA} (U.S.A.), spectrophotometer
+= ShimazueA}l (Japan), centrifuge= 3+g
A} (Korea), deep freezer+= SanyoAl (Japan),
heating block, ice-maker= Vision scientific
A} (Korea), CO; incubatore= Forma scientificAt
(U.S.A.), clean bench+= Vision scientific
A} (Korea), rotary vacuum evaporatore=
BiichiAl (Switzerland), freeze dryer=
EYELAA} (Japan), autoclave®= Sanyo
A} (Japan), imager systemS KodakAl (US.A),
plate shaker= Lab-lineA} (U.S.A.), ELISA
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5) Arthritis Index (AI) ¥4

Typell collagen®-Z boosting ¥ DBA/1]
Aol 2+ R oM BHEE ASFE
Mann-Whitney U test®] 7]Fo] weh
98 (Incidence, %)& AA 3 3L, CIA
i F=(Table 2)& 15799 134 A

Ahstset.

Table 2. Arthritis score
o Al AT
No arthritis
Small degree of arthritis
Light swelling
Medium swelling

W NN~ O

Severe swelling

6) Draining lymph node (DLN), paw
joint®] FAMESF = é

CIA AFd 473 FES Agstd
AES FF3HA, Q@%%% ethyl ether
Z uHAZ & AF oA DLN % paw
joint® AHZ3l4Gth 100mesh® £33
DLN A|3X¢]| D-PBSE 7}gh
AAEE (1,700 rpm)ste] 2 23] Al F
Sk & cell strainer (Falcon)ol| 5 3}A]#
A3 o] 9] AR Fe ZF oY &
TES AANIH. 28 #E2 A
chopping 3t & collagenase 1 mg/mé (in 2%
FBS + RPMI 1640)2 231, 37C shaker
(180 rpm, 20 mins.) HJ 7)o A vl &3
T AFAE Fgste YHoRE 43] W
EE Atk o] AL flow cytometere] Cell
Quest TR WL o] L 3lo] WHER S (%)
2 NS F F AEFE FHEsto &4
ZAo| X o] A ES= (absolute number)

2 2EaA.

F 587

)4

FTAEF AL 9 HPer A
FAE 38tk o 7]e] 242t PE-anti

-CD3, 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-B220, FITC-anti-MHCI
5 B3 30870 E5olA HEEAI AT
HHS % 33] o]4 PBSE Al H 3 T flow
cytometer?] cell Quest T2 1HW-& o] &
st MEE (%)= £
£ A3kl DLN, paw jointol A o] Hth
A E 4= (absolute number)S A+&3}93 t}.

8) Rheumatoid Factor (RF) &4

437t index 3+S A3 & ethyl ether
2 vt AR dAHeE FAs A
gt & dHES et EeE
Aol A IgGet IgM= kit2 AP FS
AstAtk. ZF wellel CIA AF <o %
100 0 (1/100 dilution)® B384, 1413}
b AolA WAg £ 23] washing
% goloz A=alale o7l HRP-
conjugeted Avidin 100 plE A3t 1
AlZE Ao A T 2 A A 0}93\‘:}
Al o7]e] TMB 7] ‘% 100 Wﬁ.
F3haL ATl Al 30%7 WAS £ 50 /ua
9] stop £HE A }_’, ELISA reader
Z 450 oA FFE=E S

9) ¥4 W collagen IICI) 3¥A =
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Cll Ao 84 W % =
A¥ £8 & collagen II kit2 =33
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3k th& HRP-
conjugeteda Avidin 100 S =83},
A2 A2 x5k & oAl Al H st
Atk o7l TMB 7128 100 w2 &
kAL, Tl A 307 WA g & 100 w1l
9] stop &4 A & ELISA reader
2 450 molA FFE=S S48

10) ¥ =3 A

oFE Fof 4FY Fo AT, xR,
MTX Foiit, A@dxea #dS 29
3t 10% formaldehyde &%Mol 31743}
T MAst 225 ol A7 FA 8}
Atk o] = epoxyoll Euf3F & microtome
o2 AHE s T W 95t
Hematoxylin & Eosin 943 Masson—
Trichrome A& 33t}

11) BAA=

AgdozHEH d& ZAI}+= mean *
standard error (S.E)E 7|E3t¥ 1L,
ol #HZFL& Student’s (-test w2 WY
< ol&ste ZAAsA

1. XS fAs 9F

hECsell dist AE54 Aol
27 AZAEE] 100558 (%2
Ebd Wb, ARG ek %%%E
31.25, 62.5, 125, 250, 500 (ug/ml) =
T3 FolE zhzh 101.442.6, 99.7¢3.2,
96.5%2.1, 92.0+2.6 ¥ 87635 (%)= 1}
EFtthH(Fig. 1).
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Fig. 1. Cytotoxicity of JHTG on human
fibroblast Cells (hFCs).

Human fibroblast cells (hFCs) were treated
with various concentration (31.25, 62.5, 125,
250, 500 pg/ml) of JHTG extract.

2. AST, ALTO "X & 9

7 249 AR AEA ASTE, 3
A, ET, MTX Fodd, A3TolA
247y 1011 + 21 (U/L), 920 + 10.7 (U/L),
1094 + 46 (U/L), 839 + 85 (UL)Z &
ztolg YeRA] etk ALTE A4l
373 + 24 (U/L), tiZ&o] 303 + 1.6 (U/L),
FANETA MTX FoAFAAM = 1567 +
104 (U/L), AgTtelAe= 260 + 2.2 (U/L)
2 Y MTX FoTolA dss B3A
HFig. 2).
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F Foe txTel HiEle MTX F9
T3 AP BF FoA4 A= (+p<0.05)
7F

25 Yeh A (Fig. 3).
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Fig. 2. Effects of JHTG on the ALT
and AST in CIA mice.
Normal : Normal DBA/1] mouse group.
CT : DBA/1J mouse group with collagen
S.C injection. MTX : DBA/1J mouse group
with collagen S.C injection and MTX (0.3
mg/kg) LP injection. JHTG : DBA/1] mouse
group with collagen S.C injection and JHTG
(10.2 mg/day/0.2ml) oral treated.
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Fig. 3. Suppressive effect of JHTG on
arthritis index of paw joint in CIA mice.
Arthritis index were scored according to

Mann-Whitney U test at every six day interval.
Following boosterization of collagen mice were
divided into three groups. Statistically significant
value compared with CIA-CT by T test (+p<0.05,
#%p<0.01).

4. DLN ¥ paw joint W & A XS0
"X 9

DBA/1] miceoll 4F7F 2/E3G s m
s AT 5493 $ DLN % paw
jointel| A& F HAMESFE HEF 4
7}, DLNo|ME AAHto] 65 + 160 (x10°),
thzo] 157 £ 024 (x10°), MTX T
7ol 496 + 1.26 (x10°), AFto] 645 +
225 (x1092 yeht, gatol skl o
27 794 e FAE YHENS
] (+++p<0.001), thZEto] wBlste] MTX
T APl Fo4  (xp<0.05)
Ae F7He HE AT (Fig. 4).

Paw jointel e Aol 51 + 09
(x10%), thze] 243 = 2.7(x10%), MTX
TFojito] 129 = 0.3 (x10°), Ade] 180
+ 06 (x1092 YehY, Bl Bl
gz 794 de F7HE YE
O (+++p<0.001), thETol HI3t] MTX
FoJT (ep<0.0D)F AP (+p<0.05)°l
A Fo4d e AAE YEItKFig. 4).

5. A9 A X vx= I
1) DLN 4] "A9Aze] mX= YT
(1) CD19+ A% &

DLNe|A CD19+ MEFES HUAE
T2 =S A3, AZAdTro] 191 + 65
(x10%), HZo] 64 + 1.1 (x10Y), MTX
FEolito]l 141 + 35 (x10Y), AP0l
231 + 43 (x10HZ JehY, Fael )
dol dETe foR #aE BT

(+p<0.05), thZtol] HIEt] MTX F4o




2EFMSMKAL HAXHE 22 56 EEY 550 2 A7
T (xp<0.05) I AT (+xp<0.01) ol A administration of JHTG. The cells were incubated
e Soy 9t =72 Jehpdo with anti-CD19+ antibody and analyzed by

(Fig. 5).
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Fig. 4. Effect of JHTG on total cell
number of DLN and paw joint in CIA
mice.

Statistically significant value compared with
normal; by T test (+++p<0.001). Statistically
significant value compared with control by
T test (*p<0.05, **p<0.01).
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Fig. 5. Effects of ]HTG on absolute
number of CD19+ cells in DLN of CIA
mice.

Lymph nodes were isolated following 4 weeks

flow cytometer. Statistically significant value
compared with normal; by T test (+p<0.05).
Statistically significant value compared with
CT by T test (xp<0.05, *#p<0.01).

(2) CD3+ A% &

DLNo|A CD3+ ME4E HUAHE
T2 =S Ay, AHAdato] 438 + 7.8
(x10%), HZte] 7.7 + 1.4 (x10Y), MTX
Foito] 306 + 56 (x10Y), AFATo|

=

E

+

301 + 60 (x10Y2 Jeh}, Bl st
of gizTtollA 94 (+p<0.05) A=

A2 YehQon, gz Hake] MTX
oA, AT EF F9A4 (+xp<0.01)
= 37k YE A (Fig. 6).

|11

Fig. 6. Effects of JHTG on absolute
number of CD3+ cells in DLN of CIA
mice.

Lymph nodes were isolated following 4 weeks
administration of JHTG. The cells were incubated
with anti-CD3+ antibody and analyzed by
flow cytometer. Statistically significant value
compared with normal; by T test (+p<0.05).
Statistically significant value compared with
CT by T test (++p<0.01).
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sto] izl fod (++p<0.01)
2 YEon, gz Hakel MTX
Tz, APTNM ZF F9A (p<0.05)
e Z7h8 YehhckFig. 7).
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Fig. 7. Effects of JHTG on absolute
number of CD4+ cells in DLN of CIA
mice.

Lymph nodes were isolated following 4 weeks
administration of JHTG. The cells were incubated
with anti-CD4+ antibody and analyzed by
flow cytometer. Statistically significant value
compared with normal; by T test (++p<0.01).

Statistically significant value compared with
CT by T test (¥p<0.05).

]

(4) CD3+/CD69+ A% =&

DLNelA CD3+/CD69+ A ZEFE
HAEFE 4SS A3, Fdatol 39
14 (x10%), tZTe] 16 £ 0.1 (x10,
MTX FoJito] 51 + 1.1 (x10%), A3+
o] 40 + 1.3 (x10HZ e}, tHETd
vt MTX FA77 /94 (+#p<0.01)
JE F7He JER AHFig. 8).

(5) CD8+ AxX ¥

DLNe|A CD8+ AIFE AhrE
T2 AEs A3 FAdato]l 109 + 23
(x10%, Zo] 2.1 + 0.8 (x10%), MTX
TEolfo] 83 £ 14 (x10Y), A¥o] 75
+ 16 (x10Y2 YeRY, Aadel st
oA Fo% (++p<0.01) FrAa
Uelon thxao] HlEte] MTX F9

i)

H+

i

=
=

T (ep<0.01), AFT (+p<0.05) oA =F
#9914 9t 37hE YehidohFig. 9.
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Fig. 8. Effects of JHTG on absolute
number of CD3+/CD69+ cells in DLN
of CIA mice.

Lymph nodes were isolated following 4 weeks
administration of JHTG. The cells were
incubated with anti-CD3+/CD69+ antibody
and analyzed by flow cytometer. Statistically
significant value compared with CT by T
test (x*p<0.01).
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Fig. 9. Effects of JHTG on absolute
number of CD8+ cells in DLN of CIA
mice.

Lymph nodes were isolated following 4 weeks
administration of JHTG. The cells were incubated
with anti-CD8+ antibody and analyzed by
flow cytometer. Statistically significant value
compared with normal; by T test (++p<0.01).
Statistically significant value compared with
CT by T test (xp<0.05, *#p<0.01).
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WAEFE A2 A3, Bl
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15 (x10%), thzte] 1.2 + 0.1 (x10%), MTX
TFojito]l 35 = 1.1 (x10%), A@Ao] 47
+ 1.0 x10Y2 Jehd, Bl vsky
gzTolA Fst (++p<0.01) FAE
el o, izl Blste] MTX £
T (xp<0.06), AHAT (x+p<0.01) oA ZF

o4 e F7HE YER AtH(Fig. 10).
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Fig. 10. Effects of JHTG on absolute
number of CD4+/CD25+ cells in DLN
of CIA mice.

Lymph nodes were isolated following 4 weeks
administration of JHTG. The cells were incubated
with anti-CD4+/CD25+ antibody and analyzed
by flow cytometer. Statistically significant
value compared with normal; by T test (++p<0.01).
Statistically significant value compared with
CT by T test (+p<0.05, **p<0.01).

(7) CD3+/CD49b+ A &

DLNe| A CD3+/CD49b+ AMEFE A
HAEZFZ A& Ay, A4l 21 +
05 (x10"), =z 05 + 0.0 (x10Y,
MTX Foite] 38 = 0.1(x10"), A¥+
o] 1.7 £ 06 (x10HZ e}, AT
Hlste] 2wt A frelgk (++p<0.01) 7+
A2 gy o, gzl Hste] MTX
FoJt (##xp<0.001), 2AE (+p<0.05)
M EF FoA JE F7HS YES
tHFig. 11).
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Fig. 11. Effects of JHTG on absolute
number of CD3+/CD49b+ cells in DLN
of CIA mice.

Lymph nodes were isolated following 4 weeks
administration of JHTG. The cells were incubated
with anti-CD3+/CD49b+ antibody and analyzed
by flow cytometer. Statistically significant value
compared with normal; by T test (++p<0.01).
Statistically significant value compared with
CT by T test (*p<0.05, #*xxp<0.001).

(8) CD4+/CD44+ A= &

DLNoA MEFE HAUHEFE A
23 A3, FAdol 183 + 47 (x10Y,
hzo] 27 £ 02 (x10Y), MTX T
o] 130 + 26 (x10Y), A¥Ao] 135 +
27 (x10Y2 e}, Faddel wlske
zTol Al fFolgh (++p<0.01) FAE
Yeldlon iz Bt MTX %
o, AN BF 5994 (++p<0.01)
Ae F7He e ATHFig. 12).
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Fig. 12. Effects of JHTG on absolute
number of CD4+/CD44+ cells in DLN

of CIA mice.
Lymph nodes were isolated following 4 weeks
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administration of JHTG. The cells were incubated
with anti-CD4+/CD44+ antibody and analyzed
by flow cytometer. Statistically significant value
compared with normal; by T test (++p<0.01).
Statistically significant value compared with
CT by T test (+*p<0.01).

(9) CD1lc+/MHCII+ A X &

DLN®JA]  CDllc+/MHCI + A 3EZ=o
N A= s dolrE 7] 93t DLNe
A CDllc+/MHCI+ MEFE Al Al
IR 4SS A o] 146 + 0.1
(x10%), iZo] 2.8 + 0.7 (x10%), MTX
Fojito]l 1.7 £ 0.7 (x10%), A&Ao] 1.3
+ 03x10Y2 yehy, Z+ F3tel] #93
ztol= YEYA] e A th(Fig. 13).
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Fig. 13. Effects of JHTG on absolute
number of CDllct/MHCI+ cells in
DLN of CIA mice.

Lymph nodes were isolated following 4 weeks
administration of JHTG. The cells were
incubated with anti-CD11c+/MHCI+ antibody
and analyzed by flow cytometer.

(10) B220+/CD23+ A|Z &

DLNe A B220+/CD23+ MEFZS A
A TR A da Aol 80 + 0.1
(x10"), thzTo] 17.7 + 1.6 (x10Y), MTX
FEoto] 129 0.8 (x10Y), Aol 120+
0.7 (x10Y2 YehY}, FAaFd vlske] o)
ZaollA Fog (+++p<0.001) F7HE
el on tixatol] Blste MTX

7, APTNN ZF Fo4 (p<0.05)
dE Pas

el Ao (Fig. 14).

WE220+/CD23+

=20 p i
w10
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% 5 |
) . .
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e No.in DLN(x1d)

Fig. 14. Effects of JHTG on absolute
number of B220+/CD23+ cells in DLN
of CIA mice.

Lymph nodes were isolated following 4 weeks
administration of JHTG. The cells were
incubated with anti-B220+/CD23+ antibody
and analyzed by flow cytometer. Statistically
significant value compared with normal; by
T test (+++p<0.001). Statistically significant
value compared with CT by T test(*¥p<0.05).

(11) CD3+/CD8+ A X &

DLNo| A CD3+/CD8+ MEF2 A
WMEZEFZE A2 23 Fdato]l 101
+ 1.6 (x10Y), izl 1.7 + 0.3 (x10%,
MTX E&70] 7.7 + 06 (x10Y, 23+
o] 64 = 20 (x10HZ R}, AT
vlste] vzl 93 (+p<0.01) 7
AE UeloH tizd HlEle] MTX
Bl (+xxp<0.001), AT (+p<0.05)
A ZFE o4 JdE F71E YR
}(Fig. 15).

2) Paw joint W WAYAM| x| wX]= F

(1) CD3+ A &3

Paw jointel A CD3+ ME4E A
IFE A= 2439 Fdateo]l 1.0 + 03
(x107), tZo] 31.1 + 2.0 (x10°), MTX
TFojio]l 46 £ 05 (x10°), AATo] 47
+ 12 x10)2 veht, Fdatel wlshed
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Z7A Fogk (+++4p<0.001) Z7F

yetyon, izl Blste] MTX
o, AgTollA BT froA (eep<0.001)
< #HAE Y A oH(Fig. 16).
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Fig. 15. Effects of JHTG on absolute
number of CD3+/CD8+ cells in DLN
of CIA mice.

Lymph nodes were isolated following 4 weeks
administration of JHTG. The cells were
incubated with anti-CD3+/CD8+ antibody
and analyzed by flow cytometer. Statistically
significant value compared with normal; by
T test (++p<0.01). Statistically significant
value compared with CT by T test (¥p<0.05,
#%xxp<0.001).

35 . WCD3

in joint{

Absolute Mo,

o

o L —— .-.-:
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Fig. 16. Effects of JHTG on absolute
number of CD3+ cells in paw joint of
CIA mice.

Paw joint cells (x10° cells/ml) from paw joint
were isolated following 4 weeks administration
of JHTG. Cells were incubated with anti-
CD3+ antibody and analyzed by flow cytometer.
Statistically significant value compared with
normal; by T test (+++p<0.001). Statistically
significant value compared with CT by T test
(+#%p<0.001).

CIA-HTG

(2) CD4+ A=x 23

Paw jointdl 4] CD4+ MEFE A
NMEZSFZ &St 23 FAAdTo] 03 +
0.1 (x10°), tzo] 195 + 05 (x10%),
MTX Eojito] 2.1 + 02 (x10°), AT
o] 30 + 04 (x10")Z e}, AT
Hate] dEzTelA g (+++p<0.001)
<718 Yetgon, gzt Hlske] MTX
T, AATolA 25 oA (eep<0.001)
2 £ YehATH(Fig. 17).

=

solute Mo.in joint(s
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INr ClA-CT ClA-MTx
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Fig. 17. Effects of JHTG on absolute
number of CD4+ cells in paw joint of
CIA mice.

Paw joint cells (x10° cells/ml) from paw joint
were isolated following 4 weeks administration
of JHTG. Cells were incubated with anti-CD4+
antibody and analyzed by flow cytometer.
Statistically significant value compared with
normal; by T test (+++p<0.001). Statistically
significant value compared with CT by T
test(xxxp<0.001).

(3) CD4+/CD25+ A X &

Paw jointol 4] CD4+/CD25+ A X5
g AOAEFE BEF A, G0l
074 £ 02 (x10), Bi&To] 241 + 01 (x10°),
MTX Fdito] 234 + 02 (x10°), 2F
o] 29 £ 0.3 (x10)E Ve AT
of Hlated thxTA o8 (+++p<0.001)
Z7+2 Jetich izl Hlete] MTX
Fogy Agd BFE 423 2ol

A}H Fig. 18).
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o n . i . i [ i
+
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Mr Cla-CT ClA-MTX ClA=JHTG

Fig. 18. Effects of JHTG on absolute
number of CD4+/CD25+ cells in paw
joint of CIA mice.

Paw joint cells (x10° cells/ml) from paw joint
were isolated following 4 weeks administration
of JHTG. Cells were incubated with anti-CD4+
/CD25+ antibody and analyzed by flow cytometer.
Statistically significant value compared with
normal; by T test (+++p<0.001).

(4) CD11b+/Gr-1+ A X =&

Paw jointlA] CDI11b+/Gr-1+ A%
FE ARAEFE 23 Ay, ZA4T
o] 16 = 02 (x10°), thETo] 1264 +
16 (x10°), MTX Fojito] 478 = 35
(x10"), A&Fto] 763 £ 2.7 (x10)= Y
el Agtol Bliste djzTel A f9
sk (+++p<0.001) F7HE YEPYOH,
o] BEte MTX Foat, 2dTF
N BF FIA (+xp<0.001) A= 7
25 Y A tH(Fig. 19).

140 BCOD11b+Gr-1+

) . I .
[

Cla=-CT Cla-MTX Cla=JHTG
Fig. 19. Effects of JHTG on absolute
number of CD11b+/Gr-1+ cells in paw

joint of CIA mice.
Paw joint cells (x10° cells/ml) from paw joint

were isolated following 4 weeks administration
of JHTG. Cells were incubated with anti-
CD11b+/Gr-1+ antibody and analyzed by
flow cytometer. Statistically significant value
compared with normal; by T test (+++p<0.001).
Statistically significant value compared with
CT by T test(x*xp<0.001).

6. Rheumatoid factor(RF)dl ¥]X]+=
Y

D IgG 8% &

IgG 8% &< BTl 86 £ 40
(mU/mP), tiZ7+o] 207.3 + 437 (mU/mb),
MTX Fo+o] 1060 + 203 (mU/ml),
AFFol 1970+ 488 (mU/m)E e}
u, Ao Hlete] tizaelA o
(++p<0.01) S7FHe YEdoH, iz
H3te] MTX TS FoA (+p<0.05)
AE HAE Heloy, AT s oF
2 AR o482 fIITk(Fig. 20).
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Fig. 20. Effects of JHTG on levels of
total IgG in the serum of CIA mice.
Blood was collected from the retro-orbital
plexus under ether anesthesia and serum
was obtained by 10,000 rpm centrifugation
and stored at -20°C until use. The levels of
IgG rheumatoid factor were determined
using a commercially available ELISA Kit.
Statistically significant value compared with
normal; by T test (++p<0.01). Statistically
significant value compared with CT by T
test(xp<0.05).




2EFMSMKAL HAXH 22 5o =Y

(mU/ml), tHZo] 369 + 25 (mU/mb),
MTX Foito] 31.2 + 43 (mU/ml), AF
0] 64 + 31 (mU/m)E YelY, AT
off Hlgte] izl fFolgh (+++p<0.00D)
£ Yehdon, gzt Hlste] MTX
s L A ] B A
A, AP FAM = FA (oerp<0.001)
A FA2E HE AtH(Fig. 21).

‘3‘
A=
=

?2_&-.~

)

Wighd

{a]

30

25

20

15

10 | i
0

Cla-C ClA-MTX ClA=JHTC

Fig. 21. Effects of JHTG on levels of
total IgM in the serum of CIA mice.
Blood was collected from the retro-orbital
plexus under ether anesthesia and serum
was obtained by 10,000 rpm centrifugation
and stored at —20°C until use. The levels of
IgM rheumatoid factor were determined
using a commercially available ELISA Kkit.
Statistically significant value compared with
normal; by T test (+++p<0.001). Statistically
significant value compared with CT by T
test(x**p<0.001).

erum (m L/m 150

laM level in s
o

7. @3 U collagen II A ZF =34
Collagen I & #& F2to] 1.1 + 0.0
(U/ml), Bhzao] 41.7 + 09 (U/mb), MTX
FoFo] 240 + 25 (U/mh), A¥to] 376
+ 40 (U/m)E Jerd, Z7tol Blst
o tETNA Feofe (+++p<0.001) F
7He yElbdlon tiZzFel HlEke] MTX
FoFe F9YA (+p<0.001) A= 3
£ Yeioy, AdTdAe gzt 3
EPOE‘X]“P frolde sl (Fig. 22).

Hr CIA-CT CIA-MTX ClA=JHTG

Fig. 22. Effects of JHTG on levels of
collagen II specific antibody in the
serum of CIA mice.

Blood was collected from the retro-orbital
plexus under ether anesthesia and serum
was obtained by 10,000 rpm centrifugation
and stored at -20°C until use. The levels of
IgM rheumatoid factor were determined
using a commercially available ELISA Kit.
Statistically significant value compared with
normal; by T test (+++p<0.001). Statistically
significant value compared with CT by T
test(x*+*p<0.001).

8. 2433 w3t
1) Hematoxylin & Fosin &4
CIA AF Edo 4577 MTX, 243
Mk g Fosta, 49 £5 & A
o #Hs A&t H&E 945 &3t
of =9 2337} macrophage, granulocytes,
monocytes, pro-inflammation synoviocytes
a3 YA ES hyperplasiac] &
AEE A5
Fig. 239] B= CIAS Uz+o =2 ClI
2 fdE #ExZ Byrt JPHA
o ¥, MTX Fof+(Fig. 23. C), 4%
T (10.2mg/day)(Fig. 23. D)ollA= dj
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Fig. 23. Histological section of paw
joints from CIA mice.

DBA/1] mice were sacrificed, their hind
limbs were removed, and the paw were
processed for histology and stained with
Hematoxylin-Eosin.

2) Masson—Trichrome ¢4}

CIA AF =do] 4377 MTX, 2/Eik
Mg FoAsta, 4% 5 § 44
o] B-E AZE3}l collagen deposition
o Aol Masson—Trichrome G< &3}
o &ute] mto, g9 g4, A= AT
2 A3 27 & EA5ATH

Fig. 249] B+ CIA9 =22 CII
2 " #HFZZF ) collagen FZE o]
AL, ¥hd, MTX 497 (Fig. 24.
C), A%+ (10.2mg/day)(Fig. 24. D)ol
AMe #E FHAAY dAgMEY T
U Aol u3 collagen FEF 18]a
GupA| o] E4fo] dUF o R AR
HFig. 24).

Fig. 24. Histological section of paw joints
from CIA mice.
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E(xp<0.0]), AFTAAN= FATS B BAEZE IAE A F de 7Y
RO fFode H, 47 Fo&= g AZEA AAY HHY wir A=A
o] Blste] MTX T3 AT+ 75ttt TH XY= AlZ W vAEA 3
BT fFo94 de +p<0.05) #AAE Y 45 AAeH ol PAE & FEd
B Atk (Fig. 3) AxE ZHste Axd 199 7S

o] A NRMEEIME Jio] MTX Zh=gh?
A A&3 g92 JeguRE oy CD19= BAIE Ald= W] 244
Fo] 4% o= MTXXRT a3= oFs} 7V 2719 ZA3EQ] pro-B Al E A
AR fFos AEG FE A 2HE FEH HAEE 29 9z A BA
Hs ¢ ATk ¥} 22X FAAA E(follicular dendritic

olggt #HA F& A BHIE M cell)ol Al FHAATGY oy 2244
2l Wnkg W FHEE Ao |yt Y= FYUAA AlE(antigen presenting
€% ojw gt o] UAeA Lolr 7] 9 cel, APC)?l FAGA 2] dFoa %
st AAAEES HT FholH T2 Hol| B AlZ 1248 A% IS AA
 Hrdd #AAAY Fo WA # st BA|ES] del3t &Adstol] #os
AU AQAxe WHetE B o

WA draining lymph node(DLN) % S vk Jie] DLNW  BA 2]
paw jointel| Ao & WA EFE #ZF Fol HA= dFS Lot 9o
g A3 DLNoﬂH—t— Xé*o*%oﬂ H] 3} of DLNo|A CD19+ AEFE HulH xS

NEzFL Fo4 de TAE YERA
S (+++p<0.001), tiFEtol| Blste] MTX
Folatd Aol A Fod (xp<0.05)
A F7HE HE ATHFig. 4).

Paw jointo| M+ Aol Hlske] of
Z7S Y94 de F71E YEUe
] (+++p<0.001), thZEtol wlske] MTX
Tt (p<0.01)F AT (+p<0.05) 0l A
94 e FAE e ITHEFig. 4).

A A=

2 A= 23, BTl Blisted dix
T F93 BAE HIY (+p<0.05),
Ztol] HlEte] MTX S (%p<0.05)

AFT (++p<0.01) A BT §o]A
=7 YE Aok (Fig. 5).
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FE 9guigiga & F 3l

G M ek Jjo] DLNW TAH 2 9]
Foll PAEs TS dotrr] 9o
DLNe|A CD3+ AEFE HAES
2 AhEg A, AT Hlete] dix
oA fFo48 (+p<0.05) Ae TAE
et e, tixael #®ldte] MTX
Fol, Ags 2% 7494 (++p<0.01)
A= F7HE e AT (Fig. 6).
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