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Inhibitory Effect of Scorpion MeOH Extract on Nitric Oxide and
Cytokine Production in Lipopolysaccharide - Activated Raw 264.7 Cells

Jun Hyeok Choi', Jong Rok Lee', Seon Young Jee', Sang Chan Kim"**

1:College of Oriental Medicine, 2: Development Team for The New Drug of Oriental Medicine(BK2I program), Daegu Haany University

Scorpion (SCP) has been clinically used for the treatment of endogenous wind to relieve convulsion, clearing
away toxins, resolving hard masses and removing obstruction in the collaterals to relieve pain. Recent studies showed
that scorpion toxins that affect the activating mechanism of sodium channels and indian black scorpion venom induced
anti-proliferative and apoptogenic activity against human leukemic cell lines U937 and K562. There is lack of studies
regarding the effects of SCP on the immunological activities. The present study was conducted to evaluate the effect
of SCP on the regulatory effects of cytokines and nitric oxide (NO) for the immunological activities in Raw 264.7 cells.
After the treatment of SCP MeOH extract dissolved in media for 1 h prior to the addition of lipopolysaccharide (LPS;
1 ng/ml), cell viability was measured by MTT assay, NO production was monitored by measuring the nitrite content
in culture medium. Inducible nitric oxide synthase (INOS) was determined by immunoblot analysis, and levels of
cytokine were analyzed by sandwich immunoassays. As results, SCP inhibited the production of nitrite and nitrate (0.3
and 1.0 mg/ml), iNOS and p-IxBa protein, tumor necrosis factor-a (0.3 and 1.0 mg/mi), interleukin-18 (0.3 and 1.0
mg/ml) and interleukin-6 (1.0mg/ml) in Raw 264.7 cells activated with LPS. These findings suggest that SCP can
produce anti-inflammatory effect, which may play a role in adjunctive therapy in Gram-negative bacterial infections.
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of tish 2159 Fs0 deh d7E g d¥olnt.

ol B AFTE 2/ (SCPY mWEg ZFEE0]
lipopolyssacharide (LPS)Z 2451 Raw 264.7 celloA] nitroc
oxide (NO) production, inducible nitric oxide synthase (iNOS),
inhibitory kappa B (IxB), phospho-IkB (p-IxkB)2] ¥& 9 IL-1B,
IL-6, TNF-a §9 AIE7IRI nlAlE HEe AHEUA} A
sl ¢ ZE GR7Tel BaskE Hlolrt

Ag ® U

1 Z&89] AZ

nE19F uhg MAHst 288 (SCP; Daewon, Daegu, Korea)
300gS MeOH 3Lof| W1 427 F&S thg £FEEES A=
21X} o A3 3000xgellA] 327 AAREI6HL, G4EHTE
#1510 0.2um filter (Nalgene, New York, NY, USA)E o 1}51%3
T}, 0]& rotary evaporator (EYELA, Tokyo, Japan)%Z &ZZE
SHIL AKS Wi7kA] -20CollA] St SCPY] &2 9.83%%
on dgefA] SCPe uixle] B¢ AHESIAT

2. M ErHQS

Murine macrophage cell lineQ] Raw 264.7 cells Sh=A| %
FATAL (AME)llA TUSIR2H, Dulbecco’s modified
Eagle’s medium (DMEM)oll 10% fetal bovine serum (FBS), 100
U/ml penicillin 2100 ug/ml streptomycing e A& A}
8314 37C, 5% CO: incubatoroilA] HiQBIRITY. LB THF 2
E cells2 80~90%9) confluenceol|A] A& 319331, 20 passagesS
714} 952 celltt AFEBIRICL

3. AJQk

LPS (Escherichia coli 026:B6; Difco, Detroit, MI, US.A)S}
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoleum  (MTT)2
Sigma (St. Louis, MO, USA)JIA] FUBI L, fetal bovine
serum (FBS) 3} antibioticsi= Gibco/BRL (Eggenstein, Germany)
SHE] TI5I91On,  Antibody's (USA),
Cayman (USA), Zymed (USA)ollA 15133, NC papere=
Schleicher & Schuell (USA)oA] FU38IEl TNF-a, IL-18%}
IL-69] ELISA Kit Pierce endogen (Rockford, IL, USA)olA]
A5kt

BD Bioscience

4. Az 8&EE 58

Raw 264.7 cellsS 96 well plateo]] 5x10° cells/wellE EF
g ThS SCPE sTEE AMAISI MEY YEEE T
A Zol 01 - 3.0 mg/ml9] L& SCPE AXI5lL 37T, 5%
CO0IA BIYSIGCE wets WEM Z] MTT (0.5 mg/m)E 4
A1 AXE & iAE AASEL MAE formazan crystalsS
dimethyl sulfoxide (DMSO) ol 5] Titertek Multiskan
Automatic ELISA microplate (Model MCC/340,
Huntsville, AL)Z 540 nmollA] EBEE Y61 AZHE

reader

HEEZ LR
100x[(absorbance of treated

E& control celloﬂ sk
[ie. viability (% control)

sample)/(absorbance of control)].

Al ZE R el EMBh= NO; 9} HEHZA] Griess A|2FE 018
glod EFsiict. TefehA dgsh Al Zuiek 459 100 Mt
GriessA|2F (1% sulfanilamide in 5% phosphoric acid + 1% a

-naphthylamide in HxO) 100 & E8H51 96well platesol] A
102 S0t u184)7] % 540 nmollA] Titertek Multiskan
Automatic ELISA microplate reader (Model MCC/340,
Huntsville, AL)E EZ5E é@ﬂ?ﬁﬂ- NO 9l 5&&=

o1
nitrateZ 345l FHEEE FYol HE FHES LAck

sodium

Mo

6. Immunoblot analysis

20mM Tris ClI (pH 7.5), 1% Triton X-100, 137mM sodium
10% 2mM EDTA, 1mM
orthovanadate, 25mM b-glycerophosphate, 2mM
pyrophosphate, ImM phenylmethylsulfonylfluoridez} 1 mg/ml
leupepting &= bufferE ARESIA cellS lysisAIZATE. Cell
lysatesE 10,000xg2 10823 | EZISIH WAZIE HAGIR
t}. iNOSQ] 8} S antimouse iNOS antibodyE AHE3H] HA
sleks giHo g 2A619en, p-IkBae} kBa profein—f’—_ anti
p-IkBa, B! IkBa antibodyZ A5l Z& 31930t 22} antibody

alkaline phosphatase conjugated anti-mouse®} anti-goat

chloride, glycerol, sodium

sodium

=

antibodyZ A}&319iT). iNOSS} p-IxkBa, IkBa protein®] band&=
ECL western blotting detection reagents (Amersham)& A}E8}

o] manufacturer’s instructionol] W} WHAEIICE

7. Cytokine® &4

CytokineS ZH317) 91514 6-well plateo]] cells (1x10°/ml)
250 SCPE STEE AAS THS, 1417 0] LPSE A
1T LPS AX|= 6-12A17kl BlAE A3} cytokine&
Helrh. £AR AT FEHMA -70ToHA] BH6IAct
TNF-a, IL-18%} IL-6= ELISA Kit (Pierce endogen, Rockford,
IL, UsAE Ak&8sid oo,

=
=
manufacturer’s instructiono] Wi}

I > o

= o
agol  wwe

8. BAX AS
A8 A= meantSDE LERRI OO, t-test] SAACIY

He R BAH fod 28e 2k #Y+E2 p<O.052
ST

2 ¥
1. SCP7} LPSE F % Raw cell®] NO productiond]] 9]x]= gt

i8]
Raw 264.7 celloA] SCPY] NO MAHAMATE Bash7)
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Az HEISAZ 20| LPSE SEF Raw 264.7 cellollA19] nitric oxide I cytokineo] PR G2t

Q)51 SCPZ 01-1.0mg/mle] BEZ M Eoj] Hzlslel By
= NOYLS ZHsIMch LPSFEolAlE controlZe] B3}
NO9| WHZo] 278 E715IR2H, SCPE 0.3, 1.0 mg/mlE
AR ATl E FAYUA NOY ME S MBI
5] SCP 1.0 mg/ml9] STolA= NOg Mg ohg] oAls
Act (Fig. 1).

L

[&]

Nitric Oxide Production
(Fold Increase)
- N

ANNINININEE

CON LPS
0.1 03 1.0 SCP (mg/mi)

Fig. 1. Inhibition of NO production by SCP in Raw 264.7 cells. Raw
2647 cells were treated with 0.1 - 1.0 mg/mi of SCP dissolved in media for 1 hv prior to
the addition of LPS (1 ug/mi, and the cells were further incubated for 18 h. Control cells
were incubated with vehicle alone. The concentrations of nitrite and nitrate in culture medium
were monitored as described in the methods section. Data represent the mean + SD. with
eight separate experiments. (% signiticant as compared to control, *P (001, #: significant
as compared to LPS alone, ##P < 0.01).

2. SCP7} Raw cell®] HE&o] vlx|= g&t
SCP7} 0.3 & 1.0mg/ml9] TLolAl LPSE FEF NO9| 4
HE A7 Rol, SCPY MEZEMOE Q18! cell deathol4]
QIBINEAIE Badl] fldle, sCPY sTo mel, MIT
AAIBKA cell viabilityE HFsITE A8EH SCPe
0.3 ‘:'% l.Omg/ mle] 5L FASt AEZFHE VIEMA 2Urh
olzig 2k SCPrE NOQ| M & IFE 4= e §50] U
S omjek} (Fig. 2).
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Fig. 2. The cell viability was measured after indicated time. Data
represent the mean + SD. with eight separate experiments.

3. SCP7} LPSE ST Raw cell®] iNOSQ] widlo) pmix]lE &

NO 44 Axo] &t INOSTHE AL THAE S ZAKGH] 4
5l immunoblot analysis& 0] &3] MZZNoA9 INOSH
W0 WUSHAE RABISACE LPSHA]Alol= iNOS thilZlo] =
TESLY, LPSell SCPE 0.1, 0.3, 1.0 mg/ml2 AXEH A U
Tol4] INOSS| Zo] A5 AABIUTt (Fig. 3).

i)

L E— <« Actin
CON LPS
SCP

0.1 0.3 1.0 (mg/ml)

Fig. 3. Effect of SCP on the induction of INOS by LPS. The level of
iNOS protein was monitored 18h after treatment of cells with LPS (fug/ml) with or without
SCP pretreatment (ie. 1h before LPS). Actin is used as a loading control.

4. SCP7} LPSE SEE Raw celld] p-IkBUdo] njA]= gk
HlolziALt weigiole] Aol el &43lsl= NFkB=
iNOSL} TNF-a A A9 widlol TRATCE ¢ d A8oflA] NFx
B= M| ZZlo|A] inhibitory molecule@! IxBa, IxBB, IkBe, p105,
plooEr ZAdsle HEHy o7 EASIAIT, LPSLE Tat, Tax
E9] X}=0l| Q18] NFkB signaling cascade’} HJSHETE &
ol 4] phospho-IkBae LPSol| 9jg) vlgio] F71EIem, SCP
01, 03 2 1.0 mg/mlS Hx|3F ABFolAE plkBad] Ho] ZHa
BITh 31, QIRFENEIA] 222 IxBa= LPSofl Q3] L 2isio] Ha
51530m, SCPY] FiEE T kBad WAZFE S7MZATY (Fig. 4).

«q p-IkBa

« IxBa

4 Actin

CON LPS
SCp
0.1 0.3 1.0 (mg/ml)

Fig. 4. Effect of SCP on the induction of p-lxBa and IxBa by LPS.
The level of plkBa and lkBa protein were monitored 15min after treatment of cells with
LPS (1pg/mi) with or without SCP pretreatment (ie. 1h before LPS). Actin is used as a
loading control.

5. SCP7} LPS2 S5 Raw cello] TNF-aof] m]x)= 933}

TNF-aE LPSEISSl F£Q mZ/HAIEA] innate immune
responsed]] QlojA E Q38 G8hg 5, AIM ES mast cello]
A] BH|EE TNF-a& tumor cello] MZZME ViEhiH, T
HEH vrsy BEEo] ok 2 AgolA] LPSE TNF-a9] #1)
E RMUA E7H133eH, SCP 03 B 1.0 mg/ml2 SE ©
EX O FZ TNF-a& Z2AIFTE (Fig. 5).

6. SCP7} LPSE S L ¥ Raw cellQ] IL-1Bo) mIR]&= ¥gk
IL-1B= monocyte, macrophage, B-cell, dendritic cell,
endothelial cell, neutrophil¥} hepatocyteoiiA] 2H]|=]0, TNF-q,
IL-2, IL-68} @7 pro-inflammatory cytokine @ 2A] HEEHE 2}
257 dayo] ek E3] IL-1B= T-cell®] activation, B-cell9]
maturationS 4 3igict B Agolja] LPS= IL-189] —‘?—H]g
SHUA B7IAZA2H, SCP 0.3 & 1.0 mg/ml LPSE &
B IL-1BE SEYEHOE |FYYUA ALt (Fig. 6)
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Fig. 5. The effect of SCP on LPS-inducible TNF-a production.
Production of TNF-a was measured in the medium of Raw 264.7 cells cultured with LPS (1
ug/ml) in the presence or absence of SGP for 18 h. The amount of TNF-a was measured
by immunoassays as described in methods section. Data represent the mean + SD. with
three separate experiments. (* significant as compared to control, *P (001, #: significant
as compared to LPS alone, ##P (001).
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Fig. 6. The effect of SCP on LPS-inducible IL-18 production.
Production of IL-18 was measured in the medium of Raw 264.7 cells cultured with LPS (1
ug/mb) in the presence or absence of SCP for 12 h. The amount of IL-1B was measured
by Immunoassays as descried in methods section, Data represent the mean £ SD. with
three separate experiments. (: significant as compared to control, *P (001, #: signficant
as compared to LPS alone, ##P (001).

7. SCP7} LPSZ S E¥H Raw cell9] IL-60] b|X]= G&F
ZE A M Z9] IL-6+, B-cello] plasma celliZ2 E3l% = 0}
Aot GAE 4341711, antibodyd] EHlE HZXdke Gg€E
it 2 AglolA] LPSe IL-69] EHIE FALUA &7HKRIFHL
], SCP = 1.0 mg/mi9] =ToA] LPSE §5F IL-65 793
A ZaAHet (Fig. 7).
- 20
T
f§ 10
= 5 Lo
e o -
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Fig. 7. The effect of SCP on LPS-inducible IL-6 production. Production
of IL-6 was measured in the medium of Raw 2647 cells cultured with LPS {1 ug/ml} in the
presence or absence of SCP fcr 6 h. The amount of IL-6 was measured by immunoassays
as descrioed in methods section. Data represent the mean + SD. with trree separate
experimerts. (* significant as compared to control, *P (0.01).
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3l Z
252 HZ3 (Buthidae)o] &3k AESEQ 2%
(Buthus martensi KARSCH)®Q] ZdZ& A Z4], buthotoxin, lecithin,
trimethylamine, betaine, taurine, cholesterol, stearic acid,
palmitic acid §& 36l YoM, HEY FS SHTUIZI0l
buthotoxino] F420]m FiFgtols hydroxylamineg &H73}

I et w3 2482 As, Ba, Bi, Cd, Cr, Cu, Fe, Mn, Ph, Sn,
Sr, Zn, Ca, Mg, K, Na, Al, Si, P £9] 2712g g
252 W, ol N}Hié}oi fRELIEE, SRS &
wIbEY asg Ve, SRR, RS WER, BEE
i, JUEFEY, (RIESERS, @L@@ w52 AF6m, M, FE
o, BRIDESE, § U RIESE MBS LRR, NEERAE,

LR E 2, KI5, B 59 g0 289tk ar|agog
= gUSEng, 4¢ae, AEAE, S44RE, GHUEe,
SEGRE, S50l gEx Ary.

AR 2iEo] T GTEE, 4 BYS 2igcr ol
2-AF Y B[a]P, 2-AAd] S5} o1 E@HOIAY S Axlgte
HBIuslpgen, W S92 2i50] B-amyloidol 93 STE PCI2

cell9] MEZHE AxEE BIBIT Heh 0]
0] ptRA9 NK celld] AMzgd 3 H%‘HIEQI B,
splenocyte®] £718 §E8HIL o] Yn|tot
A4S Z7IUe Huskglon, & 572 %m&;%@@ﬂﬂ Jei=tii
(ST36)x}E0] adjuvant St _AZHQ DRI L1, 1L-6,
IL-8, TNF-a, PGE29)] A EYg H15191 1, Cho”
B2 250l IL s H AR AZA
ol ISt S §.J4 = sl 73l% 2,
L1 SHEADE ASMZ vig] 2&fEerzdo] ezl Aeld o
ZH ZoIA JZMEY EHT EBlY S Q40 NOg
Ako] AnAl MSIHEeH, IL-1 HELE Aglg JIARE
2o} IL-13 2Fekgdo] 37 Al dZAMEoA iNOS
mRNAS] THiZ ghedo] Qm|UA ZAasiom, Ee HARIAL
ZA19] NFxBO] g5} IL-1 B=0 2 AElg dZA 2o b
glo] 2uFora o] g AelE oA tiH2E ouUA
AEe Husid

E dTE 2% (SCP)Y mgg £&E0] LPSE &431d
Raw 264.7 celloA] NO production, INOS e 2 IL-18, IL-6, TNF-
a §9 ARIE7RI) nAlEe e A EIAL HAIGIIE

LPSoll &J8f &g e macrophage cellE‘é‘O g 249
S EEY Frkke ool gEl g%l LPse
Gram-negative bacteria 2]219] FQ g‘%_@_i&-}, septic shock&
=0

ul

[_‘

<
Su
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oz

rX10
Fleno

H F“ s}

FE8HL, NO, TNF-q, interleukin, prostanoid, leukotriene
AEmAEZ BAES AFIFE. olHE d5UESS
bacteria®] H7o] SZIGHA AEAT, EAHAE dold 3
ToF PEE2 TNF-q, IL-1 B IL-6 59 HESU7 cytokineE

a, olgie GEMMNEEES ZA &Y, &

f=) 2T LSO
719 wHg qusy”.
HAKEE AQWel R ohlel ASHY 5 Cgd <5
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A2 @S FEE0] LPSE 7

ghgol #oisle =53 Yol g RAld Bosle ASE &
A QOH, BE YHSAJol = reactive oxygen species (ROS) &}
IL-1B, TNF-a %! IL-69} ZH2 AOIE7101E Yilalal 2y E710)
A Golo] ERF &S dle MEZE UBA Urt tHalM=
7t 2418 o]EH S 2olAlE wWl BgEE IL-18, TNF-a W NO
= 30l AYH Z2HE el & 5 UAes A2E BAFAL
o wetd NO MM AaiA= septic shock, THZAISl E
&3} gl Oﬂz‘ﬂ%i@lﬂiﬁfl 7hs8d & d+7t EusiAl
O|ZX L YoM, HTols HRY, WY, EHTY, HE
¥ 5 B0 9 HAZoIA 01319.} ZEME 7] Yol B2 A
7F APE 2 et

NO= ROS9] UHCF L-arginine@ ZHE] nitric oxide
synthase (NOSs)E A-F51 AME = radical £, HZEWoA] 2
2} ATHYRIZEA £Q38F od8re ). Inducible NOS
(INOS)yE EHEA| e E 445, constitutively expressed
NOS (cNOS)& Az TolA YEIHOE AEshs ACE UeiX
AP NOSs= cNOSS} iNOSE LIz 4= J=t, cNOSell= A
ZAZEo £x)8h= neuronal constituent NOS (ncNOS)2} 11z
M 2ol £A8H= endotherial constitute NOS (ecNOS)Z 0]&ig¢
cNOSoll 95 NOg 482 MA a9 2Foll £33 ¢
g dhe ACE LEA™ Utk olgke gEl iNOSE LPS,
interferon-y (IFN-y), IL-1 2 TNF-a59] A}=oll 9la] thalAl =,
%’%‘%%ﬂxﬂi oM E, ZES AZME SdlA] ciEkg)
= ALE ¢eid Urk NOE HEEY ke Y
7EX ]E JOE UeA 9,\01/} *“Xﬂ AzEol NO
|
o

O>-
%
il

= k=) =

£ Z=HE = Ue 0]"’“ AESE HAE
JHRE ASE QEA AT meid NO 44 =
septic shock, T &3, EMA Sl @ ASHUNSTEHAZY 7H=sd
goll &g AF7t ebstA o]FZoix) L Uk

Raw 264.7 celloA} SCPY] NO MAHAMETE BEsl7] 9
3l SCPE 0.1-1.0mg/mio] BEE HEZo) ARldkd WA=
NO9 g 83619t} LPSTo)Al= control2o) B]Gkd NO
9 4y&o] FAYJAA Er16Ien, SCPE 03 & 1.0 mg/ml
g AR HEToMe FYEUA NO2l B4 g AREISTT
SCP7} LPSE =¥ NO9| d4g 74417 0], SCPY M
SHLE QIS cell 8] XBlofA] 7|13 E XS T
51, SCPY] 5T AI7RE Fol wlel, MTT assayS
cell viabilityE ZdsIct 4ad3 SCPQ 0.1, 0.3
mg/mle] 5= FASH MEZHES VIERAR &Y

NO 44 Axof #st INOSHHEZ2 immunoblot analysis
g 01801 MZZAuUollA9] INOSTHEZ ) Weigrs ZAKGISE
T} LPSAHRT Al & iNOS thldo] 2514 ST E2120, LPSol
SCP 0.1, 0.3 ¥ 1.0 mg/mlEg AX|sF A FoA] e INOSS) 2o}
A8 EJERNCH, SCP 5% Atx—i_o_i INOSHHEI A 9] Zo]
LaseE Ae BEd 5 ich

iNOSL} COX-29] whdlell ik PDARE
B, AP-1, C/EBPE0] L&A lor™, olg & thEH¢l “L’E

571 9
A5
ol 1.0

er

% Raw 264.7 celloll AQ] nitric oxide

2 cytokineol] W|X|E FEF

101XH= NFkBOLPY. NFxBE M ZEXFHAN AXH|, MEF7|E
ST Bedo] Q2 virusth bacteria ZHA] REHE &
3ol oo &4 3}5]o] iNOSLE TNF-a7AAY] whslel] hA
b Resting cellofA] NFxBE M EZZo)A]  inhibitory
moleculeQ! IxkBa, IxBB, IkBe, pl105, pl00E3} Aglsid BlE&H
HOZ EMSIKE, LPSL} Tat, Tax §9 Aol 28k NFxB
signaling cascade7} 84 35lx]H IkB, pl05, pl000] degradation
Z)HA] NFkB7} 8122 translocationgl] COX-2, iNOS, Bcl-XL,
cIAPs &9 HALE FT ). IkB protein® &5+ IkBa, IkBp,
kBeSOE AEdd YA, AMZolA 718 ZHgE NFkBY
inhibitory protein2 IxBao]L}?, &2 4BlojA] 2 HFo|4] IkBa
9] phosphorylated form LPSoj| 9Jdl p-IkBa TIERZO] Z717}
LM, SCPE AMASH A TolAE p-lkBag &Ho] 5%
AJ*OE ZABIRATE 8, Q4IBIEA] 9E2 IkBas LPSo 9
o wdlo] AAasien, SCPY AR AE [kBal) wWalgtg &7}
A] 73tt olgigt A= SCP7} LPSo) _JOH T IkBad] Ql4t
e AAEE EAFI U o= SCPol 9Ja] iNOSY}E ZAE]
= 7)&oll, NFkBQ] translocation®] SCPol Q& GA=ES 7+
HogE AAkels Aolgr & 4 rk
TNF-a&= LPSHIE9 FQ m7HMZEA] innate immune
responsed]] UoJA HQ3 et [SlimE Macrophage®} mast
cellofA] BEH]|E= TNF-a= tumor cello] MZZEAE VEhN,
mHEM ST BEEe] QrPd. B Aslo)A4] LPSE TNF-a
o 2 UG E7HK1318m, SCPE 03 % 1.0 mg/mlE &
95HA AaAiZch. 848, IL-1B8E monocyte, macrophage,
B-cell, dendritic cell, endothelial cell, neutrophily} hepatocyteo]]
Al BHiEm, TNF-q, IL-2, IL-62 &M proinflammatory
cytokine@ 2A] g} WSk ZEET J@EN Jrt Ed)
IL-18= T-cell®] activation, B-cell®] maturation, NK cell9]
activity g &4 s, wal 112 septic shock, burn, 7}0]4]
= injury®¥e) <0l
prostaglandins, leukotrienes, platelet-activating factor, nitric
oxideE9] MAEZTHE S E7IA IE5H3S Uehdt). &
AfollA] LPSe IL-1B9) BHIE |AEUA E7111712H, sCP
03 % 1.0 mg/mli2 LPSE |EF IL-1BE FAHUA Z4aA)
73C}t. Monocytelt macrophageoi4] BEH|%:= I T}E cytokine
Q1 IL-6=, B-cello] plasma cell®2 E3}5E nix|ut tiAE 2y
$}A)7111, antobody®] EBIE EZIoh= ALE, IL-69) level>
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