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The Effect of Ramulus Cinnamomum Aqua-acupuncture on The
Cellular Immune Responses to LPS Induced Arthritis in Mice

Cho, Yoo-Haeng - Kim, Kap-Sung - Lee, Seung-Deok

Department of Acupuncture & Moxibustion, college of Oriental Medicine
Dong-Guk University

Objective : The purpose of this study is to investigate the immunological effect of Ramulus
Cinnamomum aqua-acupuncture on the cellular immune response in mice with LPS induced arthritis.

Methods : All the BALB/C mice used in this study were bred and maintaned in our pathogen-free
mouse colony and were 6wk of age at the start of the experiment. The experimental model of arthritis
was induced by injeciton of 300ug/kg LPS in mice knee joint. Ramulus Cinnamomum aqua-acupuncture
was injected into Yangnungchon(Gb34) of mice 2daily for 14days. Immunohistochemical analysis was
carried out to assess CD4+, CD8+, CDI11b, IL-18, IL-2R and CDI106 expression in common iliac
lymph nodes and synovial menbrane after stimulation with Ramulus Cinnamomum. Electron microscopy
was carried out to assess change of synovial membrane. Ramulus Cinnamomum aqua-acupuncture
stimulation group was compared to control group and non stimulated with aqua-acupuncture. ‘

Results : At day 14 post arthritis onset, Immunohistological studies using monoclonal antibodies
showed that Ramulus Cinnamomum aqua-acupuncture group had decreased expression of CD4+, CD8+,
CDI1b, IL-14, IL-2R and CD106 at common illiac lymph nodes and synovial membrane compared
with control group.

Conclusions : Ramulus Cinnamomum aqua-acupuncture stimulation inhibited the development of cellular
immunity to LPS-induced arthritis in mice. Thus, aqua-acupuncture stimulation may have preventive
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effects on autoimmune inﬂammatory joint diseases. The effects of AA on immune function and disease
activity in patients with RA warrant further investigation.

Key words : Rheumatoid arthritis, Ramulus Cinnamomum aqua-acupuncture, cellular immunity, T
lymphocyte, cell adhesion molecule, IL-1 3, IL-2 receptor.

I.4 &

FulE] ABRER 2 (Rheumatoid  Arthritis, R.A)2
mige) BRETS RIS BIROERA I FeME
&l Bgel 2 RUSlo] WMEEES mEsta
W] KES do7|v BREMEEE (autoimmune
disease) o},

FolE| ARREI o) HEGRKESE AT 9
v F9 olfE HENE/F £2E mEk B
ZAsy BE WE MgAN B &% KEY
RS Hole a8 MXY By KiES Hol
= A CD4 BBtk T AXE, 8A3td B HE
B, plasma A¥ 9@ k& X (macrophage)%°l
AAES BRAAA ols B3 MERUY k&
AL Eo] Buj3 the cytokinese] WA o
_E_o]q_l?).

spEgao A S RERS WE7F ikl e
S R3] &E, MK, BE, REOBEKX EHETF)
2 EBEEE dorE FEeE? o Ao
A H{4Y FuiEARExT 8BS BRERS B
ole* X ge] oM HERR, EmILE, BRIE
#3te @ol gol A= P

BREkel B fRaFe A ®EEE, H T
D10o) 1 PS FEMEIKAN BEHEO] cyt -
okined] WX+ EAHE, K S x5 L &
o] HNA collagenFHH BAEILANN EFHEO|

Higao] w1 A, %9 gymBo] ad -
juvantF¥ BREI%C] HWato] Ak, HUE U BH T
o &aFE, 2570 MEgERA BE L BE
HlE g sl KMk e NK celldh IL-29] {EHEE
7} ETHAE @ 5ol len, B8 Zhu $2
FroieElAREixEE  824A XRE WIS
ESRe| #48li, RA factor7} B¥CZ wvlHo
o, hemoglobin® E-rosett H@ol 7185t
WESU O HERRES HHst MRteERE
£ BEY HREEE A%t

oo F&E LPSE A MEixS FLAR
3 EIRS BREANIE fFR0l Qo ERETY &
¢ ttAd¥E H(Ramulus Cinnamomum) S #E
o7 TwhEo] BEER(Gb34)E FES CD4 BBtk
T #EER, CD8 ¥ T WEH, macrophage,
VCAM-1, Interleukin—18 (IL-18) 9 IL-2Re]
e MR AERRES] 8MLE BESY HES
HEEZ Aol Bshe ol

o4 ¥

1. #%

1) B

13 48" BALB/CHR ¢3! mouse (K#EEHES
WAE)E 2242C BES 55~60%RE7} HKE)
b EHo R, BRS Bt EE ETEER
A 2BRAEY EEANT ¥, BE 30g A RE
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HHRWI0) mouseS LPSIER MBK 3 mm&m WY

Ejstol REol EASIAT

2) 4t

EiRel FAS HHEES REARR BRBX
& K RRteol A KBS HH (Ramulus Cinn -
amomum) & Th& % & KEEABAHNR EHK
Bkl kmsio] BEYKS BRste] HEol &
Attt

3) #HE Bg

&S $37] 25944 G349 24874 9
Aste] #E KRS ZASAS 4 HE2 A
Zo] QAL A 300gT FHFE Wol #A. °]
B 2559 42 10mm A: 9 JEE

[+
Mgz el s 3RV FomA wae
$%71% 9B AR 9 FFY o] o
£, o3¢ Zob 08um, 0.45m, 0.2mrel oz

Scheme 1.
fr—
| AR
L..__r_.l
| g Basiol YTl
| EaRS0H EA GITk
[ ] | 487 |
T
#5718 dudol HXH 3o
dZaRrich
I 7Y
ol 3z olgslel
28 oIk

oiziel
| R EAAITCH
=
P2) AR 4ol
AUYES ¥,
ETAE AT,
| A ol B '

AR Y AX N

102

9} (Membrane Filter) ol ©A{tlE2 33 A7t}

oAHg FAE WG FHAL, $HE G4
AEAATFE HoM AR FFHAAG. o]gA
o7 F5YL YT HEEEAT 2, ¢48] A
27t Hd 4A71E ol4 FA BHstq U% Ry
$t}(scheme 1).

4) R 9 #as

Lipopolysaccharide(LPS; E.coli 055:B5), so-
dium pentobabital solution, EDTA solution, par -
affin, 0.0125% 3, 3'—diaminobenzidine (DAB), 0.
M is—HCl %8 (pH7.4)<& Sigmaiit(US.A)ZE
B paraformaldehyde® EMSit(U.S.A)ZRH,
rat anti—mouse CD4(L3T4), rat anti—mouse CD
Ly2), avidin biotion complex (ABC)+ Vector
stainiit (U.S.A.) 25€, Weigert's iron hematox -
ylin, Van Gieson's stain solution< Flukajit(Ge -
rmany) %€, aldehyde fuchsin, methyl orange
solution, Wright's stain, Giemsa stain< BDHiit
(England) %€, normal goat serum, biotinylated
goat anti—rat IgG, biot -inylated goat anti—mo -
use® DAKOjit (Denmark) %€, rat anti—mouse
CD11b, rat anti—mouse IL—14, rat anti—mouse
IL-2R, rat anti-mouse CD106& Seroteciit
(England), 0.05% pepsin®] ¥¥¥ 0.0IN HCl &
H(pH2.0)#}, 0.01% hydrogen peroxide< Junsei
jit (Japan) € BAsI (FMASISITH

Kol FAT B3 hemacytometer (Sup -
erior, Germany), X2 BH2, Olympus,
Japan) ¥ E&E FREME (Hitachi H-600, Ja-
pan) o]t}

2. Hik
1) BR
B AL AfS) 22 I Sl kel
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BaBwo s A8 B R (Yangnungchon: Gbas)
of S e dE RBREH F FELTES
2 sk

2) WEk F

BRfiZ%S sodium pentobabital solution®.Z
e § FERY EEE Vst 5 WE g
$ ¥ lipopolysaccharide (LPS; E.coli 055:B5)&
Kigkel BES ¥ &% 300u/ke® FE @A
Eatete) FRAFCH

3) BHEHFE

EESERERNdE WY HEEEENE 0.03g
= EHEKRWK 10mo] BBAAM, 1.0m 528
(26gauge, FTTHRELEMH), IJHE-1DE F
Fistd, LPSERE #2RFFE 2HMHROZE MR
ol 100u¥ #& 6] #Es

4) RERES 7 4 RE

REgme A7 7ohelE 1RC R RESA
o> EHEB(Normal), LPSE BisS FHAY
BREn s FR B (Control), LPSHESH #2852 E 24
FiRC 2 HR#EEE FEst EREEHN(Sa -
mple) 22 EFIF 0, K el mat 3,
79 B4EE RS

5) 78 BRES] Rk} EARSE

BRET AR BEFI P LPSIEHF &3, 7
2 14A8 #8 ¥ sodium pentobabital solution®.
Z FiFe o 4% paraformaldehyde® (LREET
EES WiTse, T8 WO mbsted 24856 ¥
Qt 4% paraformaldehydedllX BEES ¥ 48 F
Qt EDTA solution®lA decalcification3t ¥ 7
KEZ st

I¥ o e 55 HES BEmY Ao

Z paraffine] Eoi3lT 5m FAZ E@HHE o
£9°], hematoxyline®} eosin®2 Yfadle] EAL
skl

6) SJFHEERS CD49} CD8(THSY TC C-
el) & sl B

29 IHEE (Common  iliac lymph node)R9
CD4 T WhEK(helper T cell)®} CD8 T MEEk
(cytotoxic T cell) o} ###MtE BEsl) Yl 5
me) EETIO RRAM LAY Rms RS
YA€ 0.05% pepsin®l ®4¥ 0.0IN HCl ##%
(pH2.0)9ll 54 5t} proteolysis;@f2e AR X 4
A& 1:5002% #8¥ normal goat serumell 30%
& RMEAIZ ¥ PBS(phosphate buffer saline) 2
A#ESEL, 1:1000%2 HEBE 1K {782 rat anti-
mouse CD4¢} rat anti—mouse CD8ol BiloA 24
B 2 RIEAI § PBSE A#:sHic

a3 o 1100022 MY 2Kk i bi-
otinylated goat anti—rat IgGol 128 S KMEA
71 ¥ ABC(avidin biotion complex)l 3077 KM
ARk 0.0125% 3, 3'—diaminobenzidine® 0.01%
hydrogen peroxide?} B&® 0.05M tris—HCl #&;
B (pH7 4) oA #EAZ F he - matoxylino] E#
Rl XBREMEC R Bl

7) 2JQEHEEHANS] CD11b(macrophage) ¥ %
il BB

29I MEE (Common iliac lymph node) X9
CD11bkst i ERAES] 4L E BEEsly] sty
S5m] EEGF REAGEAN Yt BRI
o} Y15S 0.05% pepsine] @&¥ 0.0IN HCl &
W (pH2.0)l 54 5% proteolysisiif2g& A
¥ YAE 1150022 %Y normal goat serum
of 307 &< READ ¥ PBSE Az, 1:100
22 HEBE 1X Hi#8 rat anti-mouse CD11b
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HERWMEO| mouseS) LPSIE MEBH & MR RARMO0| DiX= KN

o EiBolA 24850 T KEAL F PBSE Kik
At

I9 o 1110028 HEE 2K iR biot -
inylated goat anti-rat IgGel 1285f8 F<b KAEA|
70 ¥ ABC(avidin biotion complex)®] 304H K&
AZtt 0.0125% 3, 3'—diaminobenzidine® 0.01%
hydrogen peroxide?} f&¢ 0.05M tris —HCl &
HEW (pH7.4) oM #EA1Z) ¥, hematoxylinel #
Bgmalol HAREmMEEo 2 HEsgit

8) RAEn YEWIER [L-14¢) IL-2RY) HAsL BE

BAED HEWEEEA IL—1 8 (interleukin—14) ¢} IL-
2R (interleukin—2receptor) 8] A#s#tE HE3}
7] 98l 5me HEETHY CEERILEN R
& EHsT. K E 0.05% pepsinol ®HEE
0.0IN HCl ##(H2.00¢l 5% &t prot -
eolysisi@E A F YHE 1110008 HEE
normal goat serume®l 309 ¥<¢ REAZ ¥
PBSE Ak#tdx, 1:1000%2 #EY 1K Hfgd
rat anti-mouse IL-18%} rat anti—mouse
[L-2Rell RiEollA 248500 F< KEA F PBS
A 37 4 5 4=

a9 o 1:110002 HER 2K il biot -
inylated goat anti—rat IgGel 1285f 54 KIEA
7 % ABCell 307f REEAIFT)

0.0125% 3, 3'—diaminobenzidine® 0.01% h -
ydrogen peroxideZt ®&¥® 0.05M tris—HCl #&##i
B (pH7.4) oA BEAIZl ¥, hematoxylinol %8
pmdle] HEBEMEo S BT

0) FREN WA CD106(VCAM-1)¢) ##it#
it Bl%

BRE1 MWEEA vascular adhesion molecule

(VCAM-1)9] #3l8 B&E3}7] f3le 5me &

giel RSN Rag KA TS
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0.05% pepsin®] ®@&E 0.01N HCl B¥(pH2.0)
o 54 ¥<¢9 proteolysisi#iZE A F YHE
1:1002.2 #%#¥ normal goat serumdl 30% ¥
o RFEAIZL § PBSE K#tsty, 1:1000% #E
¥ 1& #i#8 rat anti-mouse CD106& =il
A 24850 FF REAIZ § PBSE A#tstith

a4 o 1:10002 #HEY 2K Hifsd bi-
otinylated goat anti—rat 1gGol 126%h] F<F KfE
A7l % ABCol| 304 REEAZT

0.0125% 3, 3'—diaminobenzidine® 0.01% h -
ydrogen peroxide’} &% 0.05M tris—HCl
B (pH7.4) 14 BEAZ § hematoxyline] H#
Rusie] HEREMECS Bt

m. 4 A

1. SYYHEHRS CD4 [ T HEIR( -
elper T cell)2 4L
BERFRRAM CD4 BHRES YeRd il
o #9l KMol EHBCl tealel ®Bmate] e
woH, olgjg #kE AMAR FAFIN HES

t

Fig. 1. The distribution of CD 4 positive cell
on Common iliac lymph node in mouse at
day—14 after LPS injection with Ramulus Cinn -
amomum agua-acupuncture stimulation. lmm -

unostain X200.
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E

At

HERERAEMAME CD4 BHRE BV E
el st BmE BAECE YEhd o, HEsk
Fmel st CD4 BHKIERRES B B
R EME ] 33L7t BigE o (Fig. 1),

2. U HEERS| CD8 M T MEEK(C -
ytotoxic T cell)2 A%¥ML

BEixFERl CD8 BURES Yehd #ila
o @} REEHo] FHBCl Ml Mt Ue
won, olg)d b AR FAFAN BES
et

HEEENERAIME CD8 MitRE M)t &
Hhol Hstol M R JEltoV, BiEik
Fahol talel CD8 MtkME Mg Mot
R IERES] 551k7) BES AT (Fig. 2.).

Fig. 2. The distribution of CD 8 positive cell
on Common iliac lymph node in mouse at
day—14 after LPS injection with Ramuius Cinn -
amomum aqua-—acupuncture stimulation. Imm -
unostain x200.

3. 2YYHBHRS CD11b(macrophage)
9| Hf#ME

e #EBRA CD11b BHRES Jebd @

) B} REkol EFEBE] st Bmstd o

ehgon ol2ig Wk AN FAFTAN HE

Hud.

HEREERBAME CDI1b BHERE #irt
ERER Halo wmE HHes Jektou, Me
weFEmEol Hated CD11b EBtERIE Mg W
o It RiERE S F51k7t BEHATHFig 3).

Fig. 3. The distribution of CD 11b positive
cell on Common iliac lymph node in mouse at
day—14 after LPS injection with Ramuius Cinn -
amomum agua—acupuncture stimulation. imm -

unostain x200.

4. BRE RABBA IL-152 SHEME
BRENXFFNN [L-1 4R RIEC] BIEEE T
TR S M ERB)

Fig. 4. The distribution of IL-18 on knee
joint in mouse at day—14 after LPS injection with
Ramulus Cinnamomum aqua-—acupuncture stim -
ulation. Immunostain X% 400.
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HEMWNN0| moused LPSISH Ml 5 BMURSEEN NINE KW

Hate] AA3] BmE #HE Bch

EREEHERMNE IL-18BHRE a7}
EHB et B #8E 2o, RMeaxkHE
Bi H3ld 2 4fv B ReE BEHY
t}(Fig. 4.).

5. BiEh AR IL-2R2S AHEML

MR E S Bl IL-2R MRt Eo] RRpIEL
I REEREAS] BIEL7E dolvs KIEBNMME
Rl M EFEEC] tstel @A BmE
e 23

HERERHEBIME IL-2R BHRIE M7t
EEB tLato] Bms HHE BAo, REXFE
Bitel et o o7t B8 Aoz BN
HFig. 5.).

Fig. 5. The distribution of IL~2R on knee
joint in mouse at day—14 after LPS injection with
Ramulus Cinnamomum agua-acupuncture stim -
ulation. immunostain % 400.

6. BAE EIRA CD106(VCAM)2| #%hi

it -

e sFEERolA CD106 FHERMEC] HiRME
BT BRETRIREAS ML dolut KERMB
o RS hEREdA EFNA Wl @
A3 Bme EHEE 2o

HERRENGA s CD106 Mt MiR7}

106

E#EM alo] #ing 8EE ngou, REASE
Bio) Kad 1 4471 B Aoz BESHA
t}(Fig. 6.).

Fig. 6. The distribution of VCAM on knee
joint in mouse at day—14 after LPS injection with
Ramulus Cinnamomum aqua-—acupuncture stim -
ulation. Immunostain. X400.

v, 2 &

FolE] ABREI% (Rheumatoid Arthritis, R.A)-&
miEe] BEE @RstE RROEM I FAME
&1 WEel 2 @Eo WEkEol s
ol KiES FRMOR S HERMER (au-
toimmune disease) ©]TH?.

AFRGAEEEIFE ofd H@dd M e 274,
AE £ 19 By 4EEo] MA A o
;AN HEHEE JERgel A9 BFEAK (auto -
antigen)©] 9 2 Aol ole] FoldA H
ele 4ile £ EF#E (autoantibody) 7} RS
o] AFS BRNES HEFHSE AT W
So] HIIAGE Yol Re Tad?,

Folel 2REke] AREERE S QoFstd,
HAEFY Agent X FATY QM BERF A
dRQ AROT Fre) KEREL doudn®, #
BiolME T #EER, B #EXR 2 AAAE7E 84
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35 T WERAM = lymphokineo] 44 #ul%
3, BEAZAA Ak 99 globulin® ®#HEE
e ¥Aslq RAE BAHAU

UM AT MEE ¥ ohiE mENE AE
BEAL, BEAL 5 UE AXE = ol A
X5 AEWMEY WES HEfFAA A8 KiEel
FEZ= 3 WEEES] v &E] A9E 23
A B,

o|g} o] Fule|ABfEiKe] BRULKESE
AZE 1 Qe F8 olfE AR BEY WEE
BolX RET REKMES ®BEE Hole d¥T A
X9 Bffo] WAHT, XEE Boj: #BEIME
CD4 Btk T AX, 843¥ B MERS plasma
AE, KRAES5C] uhsHY, BRRCE ol &
A3te  WBERY KRAEse]l Rugd U
cytokineE°] H7 €t}

EXE HENEV BE&S nET REel 4%
= Zlojth, #ole|ApRgkel M SR HE
e FEE wold AL IgG HifEY Fc §¥
BHEEES 7HAe FubEX hifgolu FoEl AME
#iel= 2 9l #-DNA, Hi-histone, #i
—collagen, fi—heat shock protein(HSP) 9 H
Fififgsol EAStL Jlon, oo RAMSE B
giReld Aagchs AT Q7] gEo|t?,

FolelARfike —#my A8 YxpeE
aspirin ¥ NSAID, corticosteroid#|4|& 23 o]
ko2 A9 gRulgAA A &= dEY
AFEHRE Q1 FE FA4F 371 UehprizA
FFoA F7ldo] Hedtt AaFCE meth -
otrexate, azathioprine %2 cytotoxic agent$} 7|
B A8l 89o] 2rf,

SRR s ERE RERS WE/ K B
e RIS &iE WA BE HEEX EBHET
i 9 EEISE dosle Ko o shed
WEERS Mordety REY Folel AR

BOY FReE AANG,

o] MEMERS <SMERD NN ‘EEEH, A
R, HEICEES, SRR MENR ol s
I ERS HRT Jlow, HRE BER, GER
9 mpEgRYSoz xHESL Jud oEe
B HEY @l &3t Aoz B 5 go

@R FolE AMEixe Mgl oA
B, BOLF, EBEEESHE SEL o] 23
Aedl, B3] S E#m B 2N SHE ATt
i, FILE, atd P kBT 2 #M AERE
fEAS PIEIATIE Ao 4% Hou®,

REFES FRY GEE AV FREES
2 HES G2 Fool MY M Hesn
FERES dENA SF N8Y Bme AsE
AgHd, 1 EMiFo] KiEsn Z3r) wen
#is £ FES ol adFoln Efrkol B
@l AAELR BEHT) g BYd o4
7hs 30l 9,

A Aol FHE i (Ramulus Cinnamomum)
= R £ HHEAY SAGE 2 AR 2o
Age ANAE FAZXE RoT HkE F-H-
B &y, BTM - EERE - EBLRY &
e AUD Yok BT B0t o) REY &
fie] 72 0|51 lou, RIS WEAIYE= 7
fo] Zslo] EFoZ A RREM 59 B o
Agl=d HASD Qo 3] wRMS) RRER
= WT, £E BR 59 £ s 48
E}_lii)‘

e —4 pe2A BT 14 MR
O HE/NEY BT A Qe BEMIEOl M
gt

Bre o%E EHEHRI Rithikolw, A
Ao BXE MEEWRT Bb R, EHE R,
ARG R Ao HEES HEBE RED
B, AIREREBKY] £X= Aot
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HEBEWNE0) moused LPSIEE Miix & EMHASRAY 0iX= ¥l

HgiEe F2 B 84~1124, 10
BEQ KBE 1~2+ BRL BERES 23 &
M2 RAZCH AHe R FitR&s, 4
BB A, A®RHR HER, ANETERT I§

aolct.

ANERI= THOMURE, B TR, T
Kb, TR, s LEWSE PITE R
B, MR, 0% K BEX SO, R
E SRER, B, R, ME TEHm 5%T, K
W%, BEMERESS 28010

BEise] B3 gHave] AT fE2E A F
P02o) LPS FEBIEIANN BEAERO] oyt -
okineol X+ EHE HEHIT K . F %
0 @ %9 o] HOM Collagen FH MEiseol
A EE#Egel Mol vXv BES BEHAo,
g 30 mgmgo] Adjuvant®R BEiLe
3l %, Hm 4 MATS A At #E
ST, 5PV %] Mg BaEClA EE % BEH
8E 3t kimike NK&} IL-29) &HE7} (S
FHA%T #4892, Zhu 50 Folel 2K
% BE 828A XRE WiTstd ESR| #HAs}
1, RA factor7} B#2Z HHAASH, hem-
oglobin®} E-rosett el 718ttty #4353
o HEE BHOR A4l ALK SRRES
TS AP d@se o

olo] E&: LPSZ A7 WE%S FRANU
¥, OHEE gHoT MM BERE A CD4
BBt T WERK, CD8 Mtk T WX, macrophage,
IL-13, IL-2R, VCAM~-1¢}} ch3t Mt %Z ke
o #slE A3

LPSE #htpel #7182 K8 BXCRRS FH
= WER'"®, macrophage® A2 IL-19
AWE FEEo] T MEHR EEE FAN72'0,
REERIE BAWMEJ] TNF-o 8 FWE FHAII
o' PGE2 (prostaglandin E2)¢) JAE F71A#
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A, RERER EHE A A9 &t RExe
g & 9o,

R WER J OHAFAES] FEAqER
TS, figEe] disl #RE% s8He /ML 9
T Fd# AEAGS MEKe|t MERE i3
o2 dAFAN ME OE 7% 2y glen, %
#dYo| & EAAA EFEE FAH Yo F
HE 4 o .

B #WEXRE Hil#E EREe AXold, webA
B RENMEY HFoltt T WERE CD4 R
WA E WWau), B KEKIL S AR
AT 8 T HERZA 715E sAY 844
o YES BIstE KRAZY 75 437
o gofgt

T g T #ERE CD8 EHEXNE 7IX9 ¢
HLLE 7IE BAMEE Fole AHEEA
(cytotoxic) T WERZAHY 715g 7AAEd? of
T HERE FrielAleise) RERE A% 9
Aol glojA RFEMO R LTI BRES e
Aoz dd 9%, 52 2delNE o 7
B g8 fEe T #ER7 HEise 407
o T RERE 22278 Felel AL &
Aoz FopP?,

EREES FRE F 338 43, BRI
A BREsscERRol vlslo] CD4sl CD8Y BBt RFE
AEFY 729 BHERERC) dsiEE AE B2
g 5 A%

Macrophage: A¥¥9He]| CD11lb, CDllc %
CD14 59 marker HiRE 7M1 AA ] ZESH
RS ARS Folv ARMFAIL T WERAA
HES ARAA she HERAAE ZAN 853
2 sole) AREIxeIME IL-189 TNF-e 5
mxe sk KK cytokined Eu#TP”.

o] EEaclME BEHEHAN WEKFIFH
Hato] CD11b MBHERIE AESS ZA s BRIE
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B
ol ekstsle Aol BEAHUG

Cytokineol& A¥7} vt=t A¥7H9) signal &
dof| A BHURFE  FHE olFAM B
miks} Emik AlojolA signal® L3 BHfe
interleukin®|g} #2249 [L-1& uw]E3t @A77+
13%0] 2AHYY P 0|5 Fole| ARgsK A
A3 BEmES] $23% sl Soltt H & olF
BAEL ANATIB FLE H4EEE s, A
Uz itz 2AA% Ao} s FAMEHE oF
g & A9,

IL-1& 2 macrophage®lA HE
cytokined] Uz IL-1e¢9 IL-189 F 7IA
Fei7} Qo) TNF- o o} tio] MEixe 29
o 7hd A¥Roz BN gAA Y.

o] IL-13% TNF-et B2 $#ETATS &
FAESIN gdF BHaLe dHEHaLY
BulE 2710 HEiH%E EUS proteoglycan
9 YL AdAsy dHRY FEE ol
A% WEEKES] WEE fcdted 78 988
S

o] KRN FHEFEBAN IL-1 LB KIE
AE7 WExERR visty 1 $371 Z4d
Roz @AY

IL-2(Interleukin—2) & FZ HEHLE T WE
ol AL WEHE  GEROBRES R
lymphokine 2" [L-2RE &H# T WER,
B #Ex 3 NKAXo 243 o]g9 433 £
88 281" 4 -interferon FWE HH}
¢} macrophage® {&EMALAIZIM, lymphokine &t
R EA X (lymphokine activated killer, LAK) ¢ ¥
e 2281 pmEs 329007

olgjgt IL-2& AX=e] IL-2R%} A#3lo &
WAZY mE BEe 90713%, 1 PuL
IL-2R%] 9Jate] At IL-2RE SERIE
o] dojub= T EM(LE T WEXK, B WMER 9

3/do]

macrophage %ol %ol Ue®® @Eggsk
BREGHERE, dH27] KRBT BEEY miFd
A BRIEA?, o]EL & T MERS WEH(
€ Reest RolelARERS REmREAS T
HEERS) EHES 248k olgHm AP,

o] EEolMv BEFBHAN WEAFRHA
Hate] IL-2R BMREAIES 447t B8 RS
Z BgET

ATEES F= ALEHE] &A= glyco-
protein®E FA Selectin(e.g., L—, P, E-se-
lection), integrin(e.g., LFA-1, Mac—-1, VLA
—4), immunoglobulin superfamily(e.g., ICAM
-1, ICAM-2, VCAM-1, PECAM-1, CD2,
LFA-3) %9 3493 Cadmiwhs¥ Cadherin, #
BEE 54 93 zFoE Ro|A 3= CD44
(H-CAM)52.2 FE¥Hr}

ol MERA RBERMEANN HilFo]l T MEER
AAS7] A3 T WEIRS} HFEHEAL Atolo] &
#MQ) MEEAC] Bodn, ¢85 T HERE
Bl &3 ofe] RFEMEIT el 28 E KEEA
¥ mERE AE Aio] M= ojof i)
o] FAelA & AXTY HEFAES HAske
Bog A, ol FrlEARMEIRIM KE
B7h REAEC] mEHY ERRE HU B
B o8 AEEY HAFASHE AR F
AT,

VCAM-1< Immunoglobulin superfamily*l &
e AERESTFE 2719 FEREAZY Am
i) BB B3 Selectin AI¥Y E-Selectin
Bt o7t =A EHso] VCAM-19 AmK 7§
A B-1 integrin VLA-47} 2@ H] Q= o
U HERE MEARAE] KEA I

o] ElAE VCAM-1(CD106) BBtk RIEMXE
7t BEREREAA WERFRH Ity Byt
T BAE Bl
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PEe #R2 Hol HEMEHRol FrlEAN
fix BMEdel MEEEERES HHEe 2o
wAHo], 27| FulEliRERS BREM 250
A 7hssteiet Az, gos HEERS B
prm el W Aol fEREC] MY RiAe
A R LEY R0 FRE.

V.4 &

HERREFRC] Fobel 2ARERe] e YA
REABILEN Wl nXe d3e FF] H
8] mousedl LPS RE H2AFFE 28 73
Z BRBER (Gbso) ol HEERS 100u¥ & 6F #
P& F CD4 BBtt T WEEK, CD8 Bt T HEEk,
IL-18, IL-2R VCAM-1¢l ¥t #far ke
9 L B%s tEH 2L #RT UG

1. SYUMEHAS] CD4 B T HER 9
CD8 ¥4 T MERLSHT BEFBIA HEx
FHEEol visto] B

2. 2Y9YMEE macrophage iy BEHHE
HolA BREikFRFEA vk HA ST

3. MERREAY IL-185Mfc EEFE
A RETRFRRC Hlsko B3I

4. WRETEWRENS IL-2R e FERERIRE
X BREISF ROl Hlste] WA a3

5. MERWIEAS VCAM-14Mc RERRE
oA BREIKFEER vlst] Bl
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