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Effects of Siegesbeckiae Herba on rheumatoid arthritis induced by
collagen in MRL/MpJ-lpr-Ipr Mice

Young Ju Jo, Sung Hoon Kim', Jong Ho Park, Dong Hee Kim*

Department of Pathology, Collage of Oriental Medicine, Daejeon University,
1. Graduate School of East-West Medical Science, Kyunghee University

For evaluating the effect of Siegesbeckiae Herba (here after abbreviated as SBH) on rheumatoid arthritis, the
experiment was carried out ; Incidence of rheumatoid arthritis, IRA(indices of rheumatoid arthritis), immunophenotypes
by flow cytometer and histopathological changes in MRL/MpJ-lpr-lpr Mice in vivo were studied. The results were

obtained as follows :

1. Incidence of RA in MRL/lpr mice was suppressed to 60% of control by SBH. 2. IRA was

significantly reduced for IgG3 and IgM at 20 weeks of age and for igG2b at 12 and 20 weeks of age in mice by SBH
compared with control. 3. Immunophenotypes such as CD4’/CD25%, CD8'/CD3e’, CD69'/B220", NK'/CD3e" were
significantly increased by SBH compared with control. 4, In histopathological analysis, SBH suppressed the progression
of PMN(polymorphonuclear leukocyte), leukocyte and fibroblast infiltration, and subsynovial soft tissue edema frequently
showing in the early stage of the arthritis, and also effettively reduced the degeneration of cartilages and degenerative
bone symptoms. These results suggest Siegesbeckiae Herba can be effectively applied to the treatment of rheumatoid
arthritis and it is still necessary to isolate effective compound from Siegesbeckiae Herba in the near future.
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FolEo|= Mgkl tidh BRI WREE B, &V, v
ol 2z} FHTEH, WABKE X EHFEHO FulEol= M
9] cytokineo] DX S HESH ulr} Qlem, o] Hloj
£) BnEIA% MER EREE BT ekl e HEk
® MRS, =7} REgmES0] SNlEolT MEiR BEo
fibroblast-like synoviocytesollA] BfERFEo] DX BES #i%
£511 0L, B—EmS FHE sk, Al BRE EREW
2 A8 e Yk BERS Hitkol £3 —F4 BAQ R
5& Siegesbeckiae glabrescens Makino®} BB HE#&HEYO] 28
£ GRS ACE, HAR, HHE, BEK, BEBES M)
Ao, RIBERE, HEES, EREY NNES, 5 2 BSR
B, B, St BNE 52 BRoi, BE B Y S
ol ARSI EURSES HERASCE™. olo g ®E
B MIZE @0 DB Mgl nxs BEe, #72 f59)
Bgol B BIRE, 02 9 g FrES) vIRE B
#BS FEIP O, RAR BERKOHRS B0l ST B76}
1 MERol Bl HiRs 2ESH Eisolt). olo] B&E= Lxs
AEEH] Higol 310 015 HHBE in vivoollA] BOIEOIS
750l HEA TYQ) MRL/lpr Ul A0 BiEiZ% BW4E, o}
B0l WMFS A BE U AN 8 52 kRl
HEMAE KRS A7l |Esh= vlolh.
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1. 5%
1) 81

X #®%ES Aok AT MRL/Mpl-lpr/lpr 4| (H-2k)e
HEEG TEHERA SFE ¢ FY) Wol 3 F & Kol &
Rl om, BRERIX ERfHAR (Zuid 221% o)A}, XX
2} 8.0% 0|3}, 2T 50% 0]8), R3] 80% 0]8l, L& 0.6%
ol4}, 91 04% oO[4}, AN} EE BE5] S0, BE 22 +
2TE A& SX6HEA 3 FYL ERE Biol HEAL & B
Boll FFRISICE

2) 2y
& ol FHY 5% (Siegesbeckiae Herba, 015} SBH)2
KEREHS HBETHBOIA BATH AE miEdlel #HRAsINEL

Table 1. Prescription of Siegesbeckiae Herba
¥ B 3 il 3

-] & Siegesbeckiae glabrescens Makino
£ B 3 Siegesbeckiae Herba
3) HEE W e

# gEol Y HES diethyl pyrocarbonate (DEPC),
3-4,5-dimethyl-thiazol-2,5-carboxymethoxyphenyl-2,4-sulfophenyl
-2H-tetrazolim (MTS), 2,7,-dichlorodihydrofluorescin diacettate
(DCFH-DA), complete adjuvent, chloroform, RPMI-1640 3Z#&

#&, isopropanol, FRIMIKFEMAIE (RBC lysis solution), ethidium
bromide (EtBr), dulbecco’s phosphate buffered saline (D-PBS),
formaldehyde, lamide, magnesium chloride (MgClL):= Sigma
it (USA) SRS MMGKION, 4M5NE (fetal bovine
serum, FBS)2 Hyclone jit (Logan, US.A) $&E, agarose
(FMC, USA), —ft HAE= Filf RS EAsSIKECH

& EERol AT #3c BB (NS, Korea), rotary
vaccum evaporator (Biichi B-480, Switzerland), freeze dryer
(EYELA FDU-540, Japan), CO; incubator (Forma scientific Co.,
US.A), clean bench (Vision scientific Co., Korea), autoclave
(Sanyo, Japan), micro-pipet (Gilson, France), water bath (Vision
scientific Co., Korea), vortex mixer (Vision scientific Co.,
Japan),
(Sigma, US.A), deep-freezer (Sanyo, Japan), thermocycler

Korea), spectrophotometer (Shimazue, centrifuge
system (MWG Biotech.,, Germany), ice-maker (Vision scientific
Co,, (OMNI, US.A),
(Lab-Line, US.A), ELISA reader (Molecular Devices, US.A),
flow cytometer (Becton Dickinson, US.A)Y J{ESSAMKEE

(Nikon, Japan) & E/ASIXTE

Korea), homogenizer plate shaker

2. HEE
1) ## 85&

R 300 gol) FEK 1,300 mE 715l BMBmHEsolA] 3
AlZH mESHe] d2 MO S BESH & REKBEEE BEs)
i, OlE TH| HIETRIEE ol8dl Y2 72 s Mk
(158 g)= Ktk (-84TC) HUSIHA HESH BES Bl #H
ST

2) HEREY BT W By 8H

MRL/lpr 43 5 vi2|N & O REE JIA %S HiEHE,
I\W5 250mg/keS REESH BtEMABEE (PalMulTang, 0|5}
PMT), SBH 250 mg/keS #HRELSH HEH & 3 7| #OE Lo
8 FTYEE 20 FTEMA B#HEEKICE

3) MR FUHEOIZ RF (RF) 997

RFQI 1gG3, IgM1} IgG2b BIE-S MRL/Ipr 43 12 F=¢} 20
Zoll enzyme- linked immuno-sorbent assayZ 4 EERS HEEs}
A} 2 wellol MRL/lpr 483 [# 100 x¢ (1/100 dilution)®
EF0IAC) 1 417} 50 4204 YR8t & washing &5 8N
OF 2 3 Bt#St ChE antibody Avidin-HRP conjugeted 100 10
£ EESHL 1 A7 BlolA XIS & THA] It TMB
712 100 p EF8l0] kiolld] 30 BIF RIS & 50 ped]
stop RS HEHEGHI ELISA readerE AM23} 450 nmoj|A] I
HEE HIESIICH

4) B A oW

20 F & MRL/lpr Y7ollAl 213 frmMiitol FRIMEREI
We REGIH RIMKE BRAESHL 4Tl i & pag 4
AlBI 1L, Z+2}e)| FITC- anti-CD4, PE-anti-CD25, PE-anti-CD3e,
FITC-anti-CD8, PE-anti-B220, FITC-anti-CD69, PE-anti-NK1.1&
130 27 Aol BBAIZEL HRE F 3 3] ojd) MRS
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EBAEKE KESHL flow cytometer®] Cell Quest TZ 7
£ o]&35lo] CD4'/CD25", CD3e’/CD8", B220°/CD69", CD3e*/
NK 11" fiHE%E TEO%E (%) DI

10 % Neutral formalin 24 hrs,

Dehydration - 70 % Alcohol 1 hr.
— 80 % Alcohol 1 hr.
— 95 % Alcohol 1 hr.
- 100 % Alcohol 1 hr.

Clearing — 100% Alcohol : Xylene (1: 1) 1 1 hr.

- Xylene 1 1 hr.
I Xylene I 2 hr.

Infiltration Soft and Hard Paraffin, each 3 hrs.

Embedding
Section cutling

Fig. 1. Tissue processing

Paraffin, Embedding Mold.

Microtome, Section Thickness 4um

| Deparaffinization

| Hydration
Washing —— 10 min

[ Nuclear Staining

Xylene 1 10 min.
Xylene 1l 10 min.

100 % Alcohol 2 min.
% % Alcohol 1 min,
80 % Alcohol 1 min.
70 % Alcohol 1 min.

Hematoxylin 6 min.

Washing  — 2 min

[ Decolorization }'-— 1 % HCI - Alcohol 20 sec.
Washing —— 2 min

I Bluing ]—— Ammonia water 20 sec.

Washing —— 15 min

}__

| Cytoplasmic staining Eosin sol. 1 - 2 min.
I

70 % Alcohol 1 min.
80 % Aicohol 1 min.
% % Alcoho! 1 min,
100 % Alcohol 1 min.

| Dehydration

Dealcoholization Alcohol : Xylene (1@ 1) 2 min,

Xylene 1 2 min.
Xylene 11 2 min.
Xylene i1 2 min.

I___

Fig. 2. Harris Hematoxylin & Eosin Staining

[ Mounting Mounting balsam

5) #HBEEr) BE (histophathology)

HER 20 F ol Zt EiREolAl IR BEES S 2eldle] 43
EEKE WS Pkl Ayt 2712 fIBEsle S49 oy
o) Wz} 10% £ ZE=wlo] 48 A7 0t TEBIACE 18%
HEES 48N BEE BREE Ad 2= ol KkE ol

0% YT SLTERE BE U5 o8 B0t @48 #
BES xylene B0l FEHIEE AN o2 BFEE ikl
59z Ee AN EYE HAGi) BEoll EUR 4
m FAZ BHE7] (microtome)E 0|85l HHEE UHEO] slide
glassoll FAKSIaL, YutEo] HEE #Hasly] 28] hematoxylin
3} eosin (H & E) eS8 HUAISIH HEBRKBESIoNA Ba B A}
2 EEE SIET AsREEmQl 242 V7K 8328 £l
SNty lEA ke Al 2 %9 ¥E (no or
negligible changes(-)), 72 A% (mid (+), A &
(moderate (++)) W M3t FF (severe (+++))2F L}ro] TAd)
ct. I ol Z synovial lining cells®] #RES 2zt M) =71
370 e 1 olskd Wl (), 4 7NollAl 5 70 ud (+), 6 7RollA] 8
N i (++), 221 9 JNolA e I oYY wl (++H)E BE
f£HRE LVIEMRICE  polymorphonuclear leukocyte (PMN)
infiltration®) A2+ PMNs & Wl (), 3 7} & 1 0l512 m)
(), 4 EE 570 (++), I8 6 70 = T ojAd o (++H)E
BHE BRE HHdlIct

=
(=)

EERE

o

1. R B4R n|i = BE

Rz BAF n|X]s Biolie HiEgol 2 §5 2 71
o], 3 &8 3 vilE VER) MR BAZEO] 100%2 VEhS vt
W EHHERS1E3 1ve, 288 201, 3 B3 2RI
80%, SBH BB 0 S5 2 rvial, 1 & 1 vk, 2 &5 2 vig]
2 40%9] 3AFo] LIERL} SBH fEaEkolA] 71a e BARO)
LIERTHTable 2).

Table 2. Effects of SBH on Incidence and Histopathologic Grade of
Arthritis in MRL/lpr Mice

Dose Arthritis grade Arthritis
Grow (me /ke) 0 1 2 3 incidence
Control
(MRL/Ip) 0 2 3 5/5(100)
PMT 250 o2 2 4/5(80)
SBH 250 2 1 2 2/5(40)

In MRL/Ipr mice, prelminary studies revealed that arthntis progressed and reached a
plateau level by 16 weeks of age. Histopathological analysis of 6, 8, 10 and 12 weeks
old MRL/Ipr mice disclosed that the peak severty of PMN infiltration was observed at 8
weeks and the subsynovial soft tissue edema became severer from 8 to 12 weeks of
the age. Each jont was graded on a scale of 0-3, where 0 normal, 1 thickening and
proliferation of the synovial ning, with slight inflammatory cell infiltration, 2 grade 1
changes plus granulomatous lesions In the synovial sublining tissue, and 3 grade 2
changes plus pannus formaton and bone destructon. The mice were orally
administered of PMT and SBH (250 me/ke) for 20 weeks after severer from 8 to 12
weeks of the age. * Values are the number of mice or the number of arthritis-positive
(grade 2 and 3)/total number examined (%),

2. 1gG3 JulE0)= R v|X|&= B

FUIEOIE BFQI 1gG3ell miAle EfdAME 12F, 205
A sERES 242t 29 + 053, 46 + 056 (mg/nf) 22 LIERS
HiA, s IERS 25 + 0.76, 3.8 + 0.86 (ng/me), SBH iRBags
£ 18 £ 037,27 £ 0.77 (mg/md)E LIELL SBH #8 & 20
FolA HREUE FH7) LIERITHFig. 3).

2
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Fig. 3. Effects of SBH on immunoglobin G3 in the serum rheumatoid

factor (RF) of MRL/lpr mice. in MRL/Ipr mice. preliminary studies revealed
that arthritis progressed and reached a plateau level by 16 weeks of age. The mice
were orally administered of PMT and SBH (250 mg/ke) for 12 weeks after severer
from 8 weeks of the age. Indicated doses of agents were orally administered once
a day to MRL/Ipr mice from 8 weeks of age. Levels of IgG3 RF's in the serum
obtained from 12 and 20 weeks old mice were determined by ELISA using 1: 50
and 1: 200 dilutions, respectively, and the data are expressed as the mean optical
density at 490 sm £ SEM (n = 5). Statistically significant value compared with
control group by T test (* : pC0.05 * : p<0.01, ™ : p¢0.001).

3. IgM FriEo|= RFol nlAls B

FUlEolE WFQ! IgMoall R = E#olis 127, 2050
A HWERES 242 35 £ 066, 3.7 + 041 (mg/m)2ZE LIERD
Tl I8 BMEEERS 3.6 + 051, 34 + 0.67 (ng/md), SBH
REBS 27 £ 049, 25 £ 042 (ng/m) 2 VIENL} SBH R EE
F 20 FollA HEMEUS WPt LIERITHFig. 4).

IgM concentrations in the
serum (mg/ml)

Fig. 4. Effects of SBH on immunoglobin M in the serum rheumatoid
factor (RF) of MRL/lpr mice.

4. IgG2b F{PIEO|E HFol mXiE BE

FolEolE HFQl IgG2bol UjR]= E&dAe 12F, 20
FollA] HWHEBES 717 65 £ 112,75 £ 0.79 (ng/md) 2 Z L}
Elgt dh, [¥s RS 57 + 084, 66 + 1.04 (mg/mb),
SBH HyEBES 43 + 035,41 * 056 (mg/mt)2 VIEN} SBH
RE# 5 12, 20 F 250N HEEJS BL7 LERT
(Fig. 5).

g

IgG2b concentrations in
the serum (mg/ml)

—_
I

Fig. 3. Effects of SBH on immunoglobin G2b in the serum
rheumatoid factor (RF) of MRLJlpr mice.

5. i) mX|s B

CD4+/CD25+ollAM = #HEBEES 21.0 (%), [EtEH RS 256
(%)Z Liebht YR, SBH RBAFEE 359 (%) 2 LIERL #REl
HI5lod 3@nsIAcTable 3, Fig. 6).
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Fig. 6. Effects of SBH on the percentage of CD4+/CD25+-gated
cells in MRL/Ipr mice. The mice were orally administered of PMT (C} and SBH
(250 mg/ke. D) for 12 weeks after severer from 8 of the age. Indicated doses of
agents were orally administered once a day to MRL/Ipr mice from 8 weeks of age.
After 20 weeks, MRL/Ipr (control, B) mouse PBMCs (5 x 10° cell/ml) were
1solated, and the PBMCs were washed twice and analyzed by flow cytometer. The
PBMCs were washed twice and analyzed by flow cytometer. Events in pane! (left
upper) were backscattered onto a dot-plot of SSC versus FSC (A).
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Table 3. Effects of SBH on the Percentages of Lymphocytes and
Natural Kilier-gated Cells in PBMCs of MRL/lpr Mouse

CD4"/CD25" CDB*/CD3™ CD6Y™/B220° NK™/CD3e”

Group  Dose %) o ) o
ﬁﬁ[’%’fr 0 210 45 276 126
(ﬂzr\/Al;rg) 20 258 77 251 149
(ni?fg) %0 39 156 387 84

CD8+/CD3et+oll Al &= BRI 4.5 (%), BEHBRS 7.7
(%)2 UEhG BHA, SBH #2882 156 (%)2 LIERY HER
ol uislol @M ch(Table 3, Fig. 7). CD69+/B220+0) Al &=
HEIBRS 276 (%) BEHEHS 251 (%) Jehd o,
SBH BB 387 (%)& VEN HiBHE vlsld @msta
Ch(Table 3, Fig. 8).

NK+/CD3e+ollA] &= BFREFS 126 (%), [RHEHERS 149
(%)Z Lt gHR, SBH #BEE2 184 (%)= VIERL HRHEl
ul5lod 3@ h5IAcHTable 3, Fig. 9).
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Fig. 7. Effects of SBH on the percentage of CD8+/CD3e+-gated
cells in MRL/lpr mice.
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Fig. 8. Effects of SBH on the percentage of CD69+/B220+-gated
cells in MRL/lpr mice.
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Table 4. Effects of SBH on Indices of Articular Lesion in 20 Weeks
Old MRL/fipr Mice

PMTa) SBHa)

Articular lesions Grading  Control

(250mg /kg)  (250mg/ke)
0 0 2
) + 1 3 2
PMN infillration et 3 5 :
+ 4+ 1 0 0
0 0 1
L + 3 4 3
Lymphocyte Infiltration e 9 ) i
+ 4+ 0 0 0
0 i 2
+ 2 1 3
|
Fibroblast infiltration it ’ 3 0
+++ 1 0 0
1 1 3
+ 3 2 2
Synovial soft tissue edema s f 9 0
+++ 0 0 0
0 1 4
+ 2 3 1
Cartilage degeneration e 3 X 0
+++ 0 0 0
0 0 3
Cartilage/bone replaced + 0 1 2
By granulation tissue ++ 1 3 0
++t 4 1 0
) - 2 1 5
New bone formation + 3 4 0

a) Indicated doses of PMT and SBH were orally administered once a day to MRL/Ipr
mice from 8 weeks of age. Each group conssis of 5 mice. PMT = 250 me/kg Of PMT
lreated group, SBH = 250 mg/ke of SBH lreated group

C

Fig. 10. Representative sections showing the grades of histopathologic
manifestations of arthritis in the ankle joints of MRL/lpr mice. A Ankie
joint in a male 8-week-old mice, showing no proliferation of the synovial (S) fining
cells, cartilage pannus junction (CPJ). B, Glo- merulonephritis in a male 20-week-
old mouse, manifesting an endocapiliary proliferative type, associated with severe
inflammatory cell infiltrates, mesangial deposits of hyaline materials and crescent
formation {(grade 1). C. Extensive proliferation of synovial lining cells and
lymphocyte inflieration changes of synovial suplining tissue, associated with severe
inflammatory cell infiltration (grade 2), but without pannus formation. D, Fibroblast
Infiteration in the synovial sublining tissue, extending to the bone, showing pannus
formation (grade 3). (H & E stam: onginal magnification x40)

6. HE B B

20 % MRL/lpr vlA0] BHE BB EHE 21T R,
REEES FAol LIERLE fERQ) polymorphonuclear leukocyte
(PMN) B, XX B, Mzr AR 20 BE 5K 48 &
FED} R0 VRS fEIRQ) BKBO) SR T12) 1L w BB ER
SollAl iEgtol Hisl SBH #ugF 257 BR B8Ut 855!
HEIATHTable 4, Fig. 10, 11).

H

Fig. 11. Representative sections showing the grades of
histopathologic manifestations of arthritis in the ankle joints of
MRU/lpr mice. Articular lesions in the late stage of MRL/Ipr mice arthritis were
characterized by cartilage degeneration (F), new bone formation (G) and pannus
formation which were severer than those in the early stage. PMN infiltration and
subsynovial soft tissue edema (E) were observed as characteristic lesions in the
early stage. The fesions, including the calcaneus bone (H) and anterior and
posterior synovial tissue at the ankle joints, were evaluated histopathologically. SBH
suppressed progression of PMN infiltration, subsynovial soft tissue edema and
muitiplication of synovial lining celfs in the early stage of the arthritis, (H & E stamn:
original magnification x40)

I z

REEONA] SIS RARS i MEESH o) shgit, R,
BNy, R BFE 7199 TS BRol 4 & o,
15 i WERER Bk Y B# 59 ERo) VELE KR
£ maEizsolEl SN, BRI E MRS (AR BEEZR, &
o BRE%, BUIECIE Mgk SOR EaHEN, §rigols
BEEAS 1BMEAIEA B BT MRS U208 &5 B &
e mRBOILI™Y. EnlEolE MEHAS GABTE ddo AN
3500 o] BREM, RE FEO /NEiol AN OE Eiko]
13T Morning stiffness, %58, fEike] FIEORCE LIERIM,
223 22 KoM T BRECH BREoIL} tendon Fjol
BWHES RE A740] Vel tm, 189 retention, 2%, ¥R S
9] fEfRO] FIEHo] VIR, MY AQ) ¢l 4]1% rheumatic node
7} ZEX ZHY ARTERcl LERITY Y. golgol = HeEik
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o WEsNOT BHR, BER SR QRESR BR 58
=, S, BE, BE, BE 59 ol B 2 & P
<EM - FH>YN ABRRSSRECTSEG T ol A
R ) BES EES FEolg L ERICH, <SHE
SPolME “ER BFH BER REBEH HEKE Fi 258
BB, <HARBERERZ>IIN “BARE BEE SRR
B, <KHBEHEH>VoIA “ERRE AE RAZERZE B
BN BEAEZ WRAR SESH NIRRT SREHZE %
R, <=EH>PolAE RIRO] BEEIAL 8, FHAK
2032 %o] HRE BRI BT w3l < FHiEEEE
>PolA] “ERE BIZEH CEEE B8 BHK BULER
BBAUE BEAME AT B0 SR HEEE FUER", <
B AP YolA ‘R TAREE SNE NEEK WESRE
ZHE RREK DABREES ORTR gEmew Bk,
“BEEX BESRRR, “BER -SREE BRA TEEX B
M FFE SR, <RE2E> VoA “HiaRs WM
B H=SET BB, <EREE> YA “BRE Y
MREESER SROFRREX ESEE S8 780 NG
B B SEARIRS I SRR AR EL%
ZBR ET5 SBR, <BRME>VolA g% mth RER
SRy STAHEt", <BEMRE>NA SEERNES ¥
AT, B < HFREAME> Y E FEBEE |
FEA SIURE SOZ HYrt
FolEo|S Mkl S By wREs B, &Y, 1P
o] 247t FHIUEH, BABKS ¥ BEHEFEHO) FIE0IS M
79 cytokineo] WIXE S WS Bl 212H, o]l
£'9) EnjEl % MERol BRES BFSO Makol #ISH HER
0 MEE, =77 mEREOIRG0] FUIECIE MigR BE
fibroblast-like synoviocyteso)A] B fEC) DA = BES HIR
EF0I0E A BEQ) BES 1 k) BESENL, FRE
©OT A, BB, MFE, BSK HEMESIE WAl U
o} RIREE, BEES, AR, KRS, L8582, BASIRE,
JEEE, BHERTA, SIE SS jARIn], 40N 11 Mkt 2E
RIS L HRASHE 2AE0] o) Bl ARSI, WA 1
M7 EEHECK] BRARSIIA MY, EHEchs ekl
ATV, ololl thSt FIERE, W= ol MEED Mgl o)X
E pEe, F2 BEY B B RS, §72 mEY K
B HitHyo] 31719 Byt FraEd nixle BE8S ®EA
oL, BulEo| 20| BRBAN R Kol HRd e REHE
Aol B BigE 2T gigoltt
oo EEE HEAE, ELKSIE WA UE BES A
Z, in vivoollA] BUIEOIE AHEI%AS] HEHY ZEQl MRL/Ipr
nle~o) HER AR, BUIEC|S BF A, BAMM BE
2 AmEm S =2 RKKID. B Ekhol 8%
MRL/Ipr 4= JEFH ¥4 T Ml (CD4+ CD7- CD28-)E0)
A - EHOR RKIE FR MRS BEE Fol cyclooxygenase
-2(COX-2) / 5-lipoxygenase (LOX)E BFIC.E £ESI RBHE
Be AKX WH FF #El polymorphonuclear leukocyte
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(PMN)  infiltration®}  edemaZ}2t¥dle BRBHERSB
(autoimmune disorders)®} FHFH REo| Sl 8% et

In vivool Aj& ©)218 FisE ZE S 01 &dlo} BREIR Hslol
™3 SBHO HRE A7 Aol, BiEiR BER, FoIEoIE
HEFol nixl= g4, CD4+/ CD25+, CD8+/CD3et, CD69+
/B220+, NK+/CD3e+8} #{, 12|11 el By 2 4H
ET} HA MR B AES IF 4S5K2E Urd B
SR =, HIBRol 2 %k 2 V2], 3 Hik 3 UI2IZ Vieht B
B BAERO] 100% 2 VIERS HHH, RS 1 & 1 9}
2], 2 &k 2 vl2l, 3 %4 2 VI2l2 80%, SBH RS 0 Bk
201, 1 %% 1 ni2l, 2 54 2 ni2l 2 40%9] BEERS VB
o] #EEtol H15lod 60%2) MM WE7H VIER) BEEROIAM T
RRETZe BAO] MFIEIACH(Table 1).

Rheumatoid factor(RF):= 194050l Waalerol]l Q] A< g
25017, 1gGYl Fe HRo) At HRRENMBEA BEK
fElA B9 AT B AR BEIA ATt olAS o] 7}
A BgurBE ozl RA, Sjogren's syndrome (SS), mixed
cryoglobulinemia (MC) 53 22 BRREER[IAT HEE
UALo] FREAM At HlolA AL /i, FHESR BRCE
3l 2rE RFE wlFeEol tish — K BERES BRYUE, 22
BHAE AU, QABCE Srtolo Ml piEiaie ShXIe
RA, S5, MCQ} & BERolAE BERTHRERME dle ALE ¢
#HA AT B3], o 75%9) FUIEOIS Rk BE MiFl &
AMSHe RF: FUlEo|= BRI & J¥d & 2o, American
College of Rheumatology (ACR)olIA] At 771X] FOIECIE
Hig R BE B Shol7IT Stk ol2i$ RFE IgM, IgG &
IgA £F0) 43l BEBAol BET B Y27} HEARER
Bl QAT 551 Ak 0139 #8E RF7E BF 1gC
o} Beltle] EESEE YAoK, ol MRS Bt R &
HEEES Yo7m, dHet AY BEMRE REREAHRE &
#8351 B 1 A S SoRl oERR i gels o
EEER B9 BAE MEV) HEERO M BEE do7H
ZZAEEUY B2 WEERS BREE EMIIE ARQE
oA Uk tiERS RFsi IgM ofgoix|gl, a9 Heiv}
421842 RFS ERE 1gGst IgAS EaS™.

FolEol| = mFROIAS RFE THE KRS deee gel
Folgo| = fimigo] So1EQl ACE LEiA UL, olEis e
BEHE0] Qe HIREELT REMEIE, cytotoxic agentd] THE S
BoE 5 Sk BRE BIROl ol8%Er, Ramsland 7
aspartame©] RF B}84 & Halsite 2 S B 22X RA BR
e rlsde Wtk

A ZFO) RFo] miX|E 2 12 F&} 20 Fol| 212 @F
dlRed, ZE RF7} #iEg 2 BiH ARl vish BAPsiRe
m, £3] 1gG39} IgM2 20 F, IgG2be= 12, 20 F RFolA HF
R B LIERGTY. o] iR e SBH #RBiHo] Itk fiarol
H|5ld YES| WA ZMN, # @EErol vld) {UHEC| = RAE
#oll MRWOZ ERE ROE BEYriFig. 1-3).

FUIEO|E WEAS AREEY REC] X a4 1 3



B2 MIEA LA HA] FARG B E S wsHH ¥
Tt BIA FEENCOE BEHR RERA (o, CD4+ CD7-
CD28-)7} £olu} B9 i Q150 22)ol= K8 2430
B RIED BIES FUOIL A2 Bt 388 4 gle
#]HS UsIA VoM. JEEH w4 T MK (CD4+ CD7-
CD28-)E2 EHHIQ) WM REMM (CD8+/CD69+/CD44+) S0l
A5l apoptosis(MFEFE) 2 BrETo) MER FHS M4sIA
ot Z4HE0) RSOl ikl 5l CD4+/CD8+,
Bififf(B220+), Z2i T MM AL NK+MES i 2w
HEe 719 tl80] co-stimulation HFQ! CD28+0] ¥E#t{L%)
olo} FHHQ! Stk RAMAL (CD8+/CD69+/CD44+)E0| 44
DO, 2 UgolM masliiac] vAlE B8 CDi+/CD25H,
CD8+/CD3e+, CD69+/B220+, NK+/ CD3e+ollA] #RE: U [
IR HIdl 25 18in5kicHTable 2, Fig. 1-3).

MRL/lpr 47| %= 443 8 3@ 0| PMN infiltrationo] #iZ%
)1, 8-12 3 0]F &= subsynovial soft tissue edema fE4RO] 4]
SHA LEERAZ] ATZISHY. 3 10 F £ 16 F o]5E tjRE
o FEEIQl 7} HETEU, 200 o BES YIARE
e [EBol BRLE ZHESHH Xv PMN  infiltration®}
subsynovial soft tissue edemaZ & 4 U1, %HIE cartilage
degeneration®} pannus formation 7I2]1 bone il ERE S
4 ATt

& HEolA= MRL/lpr nl249] HiEi% ol Ueh =
fERQ] PMN =i, KEXk B, Mgz M 81, B s A
B OBET £l el fBIRQ! 8B Bt I8l w s
ER SollA SRS et fREtol 815 SBH R 25 &
B8 1887} XS] WA SITHTable 3, Fig. 8, 9). 0l4e) A
Ho} SBHE in vivoollA] BHEI% BAR, FulECIE BTFY &
FEARIE HEE 1 AR B SolAd EFr ﬁ%ﬁfﬁ U 1 2
@t HE}I/}, f2lass D}%}”F KA 28 Sl RAol QHE®

4 £

Wi%ol FUlEOIE FAgiRol vIXE EES MESILA)L &
B Wl MRL/Ipr u}2A9| iR B4, FriEoE B
o AN AR W AR Bt S8 BESIM tiey 22

BHE Utk
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CD69+/B220+, NK+/CD3e+ .5 #ISIATE. MEREERY (Lol
AE B #0#o)l UEhbs  polymorphonuclear leukocyte
(PMN) B8, HEX R #4EZF AL 20, BN K38 48 2
I KR Vel 8BS BK W BB fEHRO] BB 115}
o @R6) BTt

= BEiR BRol] o2 BRNC T mAE
S B WA FRel i A4EQ a7 B
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