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Anti—inflammatory effects of fruit and leaf extracts of Lycium barbarum in
lipopolysaccharide—stimulated RAW264.7 cells and animal model*
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ABSTRACT

Purpose: Medicinal herbs have recently attracted attention as health beneficial foods and source materials for drug
development, Recent studies have demonstrated that extracts of Lycium's fruits and roots have a range of physiologically
active substances, The extract of Lycium's leaves has been reported to have excellent anti—oxidant and anti—microbial
activity, but its anti—inflammatory efficacy is not known, The chlorophyll present in the leaves can act as an anti—oxidant or
pro—oxidant depending on the presence of light, Therefore, this study analyzed the anti—inflammatory effects of Lycium's fruit
extract (LFE), leaf extract (LLE), and leaf extract with chlorophyll removal (LLE with CR). Methods: This study examined the
inhibitory effects of LFE, LLE, and LLE with CR on pro—inflammatory mediator production as well as on the expression of iNOS
and COX-2 in lipopolysaccharide (LPS)—stimulated RAW264.7 cells and BALB/c mice. Results: LFE, LLE, and LLE with CR
inhibited the production of pro—inflammatory mediators (NO, TNF—a, IL—6, and IL—13) and the expression of iNOS and COX—-2
in LPS—stimulated RAW 264.7 cells in a dose—dependent manner, Furthermore, the administration of LLE and LLE with CR
inhibited the serum pro—inflammatory cytokine levels and suppressed DNA damage in BALB/c mice, In particular, LLE with
CR exhibited the highest anti—inflammatory activity. Conclusion: These results suggest that the fruit and leaves of Lycium
are potential therapeutic agents against inflammation,
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Ningxia Hui Zpx]Froll A Auje  FstL7|2; (Lycium
barbarum L)2] Gufje} ojglglo g L7|zt= 9~ 109,
T7)H2 3~59Y0]| gste] A A& Zaokang Goji
Berry Inc. (Yinchuan, Ningxia, China) 25€] J-¢|3}0] AR

shdth Az 714 9 2719e 242 100 g4 Aetol
T 8ulr7t HE=S 100% F4S 7hsto] 70°Cof|lA] 3
Az ek 38) W uk RStk 2E00e ol
(Advantec No.3, Toyo Roshi Kaisha, Ltd., Tokyo, Japan)&
Agtol ofzfet 5
A-1000S, Tokyo Rikakikai Co., Tokyo, Japan)= 719} =
Fotich £33 2 AolMe Sr=dol ot 1Hdawt
£ uiAIsk ] Qs 71 Gel RE Sr2E AAR Al
B Azt F71del e 2RRde 9
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MO, USA)S 7l8te] Ex2zd9S
column ARE310] 12}2 MAE A SE & silica gel column
chromatography & AMEsto] HEF oz F22IS AA
sk ARE /% 222 (LFE), 779 22E
(LLE), 2223& AA% 4719 5%%& (LLE with CR)
O 7 FESITE e AlEs -20°Co]| EakstHAl Ao
ARG 71 FEE 2REY AA 19 5
=9 g, SERI T T —"Elﬂlﬂ&— e ALl A
[17]. &2 217} 20.5%2} 16.4%% 2229 3eFe
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140.5 mg gallic acid equivalent (GAE)/extract g3} 312.9
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A 325223 (Korean Cell Line Bank, Seoul, Korea)o]|A]
ol ARESlE. RAW264.7 A|3LO] uljeFel2- 10%
fetal bovine serum (FBS; Hyclone, Mordialloc, Victoria,
Australia)?} 1% penicillin-streptomycin (Gibco, Grand Island,
NY, USA)2 7}t Dulbecco’s modified Eagle medium
(DMEM; Gibco)2 ARSI o H, AE vjoFS 37°C, 5%
CO,Z79] vjeF”] (BB15, Thermo Fisher Scientific Inc.,
Waltham, MA, USA)ofA] AA]5}A T

Mz =4 &3

ZF 2E2EE9 AMEEAS dolEr] ¢5ke] water soluble
tetrazolium salts (WST)S A}&-5}¢] cell proliferationS =
A5tgth RAW264.7 A|ZE 1x 107 cells/mLe] FE
96-well plateof] HEF3F1L 24417 F9F wljofFst & s
FE5E (31.25, 62.5, 125, 250, 500, 1,000 pg/mL)T} 1 pg/mL
FI29] LPS (Sigma-Aldrich Co.)& A 2|l 24 4|7} wliQF
st9ick vjoF 3 EZ-Cytox WST assay reagent (Dogenbio
Co., Ltd.,, Seoul, X7kt & ELISA reader

(Microplate absorbance spectrophotometer, Bio-Rad Labora-

Korea)&
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OFol-S F|3}o] FH2] Griess reagent (Promega, Madison,
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IL-62] 2JA)=F2 mouse ELISA kit (BD Biosciences, San
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ELISA kit (R&D systems, Minneapolis, MN, USA)& A&
slo] AAIEL wol wet Aejsk ohS, ELISA reader
450 nmoll A BHEES ST T 7 AYTWAIL wtow

o 2]

_"
o]
AEA AolEAIE] S stk

Nitric oxides (NO) ¥ €34 AIO|EFIQ! MME =
-Wi

i

Western blot analysis

LFE 2 LLE, LLE with CR Z=ZES0] A2 o] 43
/JE]= iNOS, COX-29] Wdof| mA= P dopi|
215}0] western blot2 A AT RAW264.7 A|EZE 2.5
% 10° cell/mL =2 6-well plateo]] E-523}31 24A|7F E<F
Hjoket & = 225 (125, 250, 500, 1,000 pg/mL)}
LPS (1 pgmL)E A efsto] 24 A7k i FstRict. wieko] &
 RAW264.7 M|3EE cold-PBS (phosphate buffered saline;
iNtRON Biotechnology Inc., Gyeonggi-do, Korea)= A ]
3l &, protease inhibitor (Roche, Mannheim, Germany)2}
phosphatase inhibitor (Roche)”7} 323} lysis buffer (Thermo
Scientific, Rockford, IL, USA)E 7}5}] lysis A7l &
15,000 pmoll 4] 2057+ YRS o] Tl AS =25}
At} Bradford reagent (Sigma-Aldrich Co.)E ARg-3}o] T
W29 =5 TSIl lysateo]| sample buffer (Elpisbio-
tech Inc., Daejeon, Korea)E @il 95°CojlA 1087 &2
st ATk SelE 50 pg-E& 10% SDS-PAGE (polyacry-
lamide gel)2 H2|3t ¥, o] @S 300 mAo]A]
polyvinylidene difluoride (PVDF) membrane (Bio-rad)o]] 1
A7 305 =29t transferd}al 5% skim milko]|A] 1A]7F Z-<F
blocking 3}%(T}. INOS, COX-29] Hraleke 3lolal7] 9Jat
12} A 2= anti-rabbit iNOS, COX-2 (Cell Signaling
Technology Inc., Beverly, MA, USA)E AR5}

1:1,0009] H]-&= 3]4]5}0] 4°Cof|A] 12417t F A7t 3= tris
buffered saline Tween-20 (TBS-T)Z 33] A5} c) 24}
3}A|2 horseradish peroxidase”} Z3¥l%E anti-rabbit IgG
(Cell Signaling Technology Inc.)E 1:2,0002] H|&=Z 3|4
Shol AFLolA] 1417 MA17] 5 TBS-TE 38 Ak
0|3~ Ezwestlumi-plus (ATTO Co., Tokyo, Japan)E *|]
3t membrane @] THHZ Wi =5 Chemiluminescent Imaging
System (LuminoGraphIl, ATTO Co.)2 ©o|-&3}to] 7}A|s}
319931, band intensity®] A&S= CS Analyzer 4 (ATTO
Co)E ol&3st3ich

RAW264.7 A|3Eo|A4 LFE 9 LLE, LLE with CR &
BEo] AFANES vlgto 2 LFE 2&EHT} LLE, LLE
with CR =&=29| §95 a7t ¢3t9enz 719
FEZEWS o]85te] LPSE H52 F4e = dofA
FEEEY FESs adE glstara siglh A
protocol-> BALB/c mouse®] YE4 LPSE U3t & A
FE o] FA oA TNF-q, IFN-y, IL-62] AJAdo| Z7}a}
Ackar 23gt Ko 5 [18]2} Cho 5 [19]9] ¢Ato] 7] =35}
Gtk 2 AdoA= 858 2] BALB/cH =% mouse 127}
Y5 (PTLLTEE (Seoul, Korea) ZHE| FF o} 2
22+2°C, S 55+ 5%% A5 ZA%]= micro ventilation
caging systemo| 4] 1557k Z-3-A171 & A of AR5t
ARE 717F 58 dRE URgAESeE &2 Algkgle] Sadkela,
TEAYE A $o] AAHEE AsS ST Bt
AlS 2470+ 1.44 g2l APE=2 79 3uk24 Addix
o (PBS), LPS o, At (LLEH, LLE with CR)
© 72 FRsto] Adsiaich A2ty LPS Fojitoll=
H$E PBSE ZHZF 100 uL/mouse o3} 31, LLE ol =
7149 &%, LLE with CReol= S22 AAT
7719 FEES 44 AT ke'd 200 mg®| F&== PBSO]
0] 100 pL/mouse® 77t 7GR0 s1¢lch A5 &
2A17F AAA ] A E=ol Bt ztoli= PBSE, LPS
T ARdtol= LPSE A5 kgd 5 mg 2 E7FA
gt 8AIZE o) AT AEEE2] st o 2 HE
HEg dHol UR= HE AEHZ comet assayol| ARE-S}
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FEHEo2 4hehd AEYAS {FEAIX] mouseo] A
IO DNA 48 16tz 915l comet assay S A
shgick RS WA Tice 5 [20]9) WHS B
J13}e] 4=33}4 Tk 0.5% normal melting agarose (NMA)
7} m]g8] =3Z% comet slide (Fisher Scientific, Pittsburgh,
PA, USA) 9ol A& 5 uLe} 75 uL 0.75% low melting
agarose (LMA)& 235t detollS B5=5}01 cover glass=
Hol 4°Co] aoflA 1027t F-ILAZAT,. o] % alkali lysis
buffer (2.5 M NaCl, 100 mM Na,EDTA, 10 mM Tris)]|
slides ©7F 4°Co] ¢faxofl A 3027F AN =H
DNA9| o]ZUAl-E Fo]=qUth Lysis7} £ slide= 42
of| 4] 2057t X712 electrophoresis buffer (300 mM NaOH;
10 mM Na,EDTA, pH 13)°]] &7} DNAE unwindingA] 3}
t}. A7]%= chambero] slideE ¥ 25 V, 300 mA2] A
e Ao 208 B H7195S T F, Tris buffer (pH
15 slideE 5+4 33] A|Fste] A7 oh 95%
ethanolo]] 5E7F FA|5ke] HEAIZItE DNA &A=
Z43517] 95l 20 pg/mL ethidium bromide = &% FASH &
ZsF3u| 7 (light microscope DM 2000, Leica Microsy-
stems, Wetzlar, Germany) 2.2 32514 S, Komet 5.5
image analyzing system (Andor, Nottingham, UK)E& A}&
sto] ZA5kItE DNA &A= HorbE o]FdA
A7 e FRo|Al HolA Ut DNA H|& (tail DNA),
DNA #}#9] Zo]| (tail length, TL), Z128]3L tail DNA2}
tail length=2X-E] AF=% tail moment (TM)S. 2 LEMS]
o A95=9] slided 507]19] DNAE 29| = A Esko]
warskel)
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A2 95% (p <0.05)9)| 4] one-way ANOVA testES A
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Fig. 1. Effect of Lycium'’s fruit extracts (LFE) and leaf extracts (LLE),
leaf extracts chlorophyll removal (LLE with CR) on cell viability of
lipopolysaccharide (LPS)-induced RAW264.7 cells. Cells were
freated with LFE, LLE, LLE with CR (31.25, 62.5, 125, 250, 500,
1,000 pg/mL), then with or without LPS (1 pg/mL) for 24 h. The cell
proliferation was estimated by the MIT assay with WST system. Each
bar represents the mean = SD. NS: not significantly different by
Duncan’s multiple range test (p < 0.05).
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Fig. 2. Effect of Lycium'’s fruit extracts (LFE) and leaf extracts (LLE), leaf extracts chlorophyll removal (LLE with CR) on the production of nitric
oxide (NO) in lipopolysaccharide (LPS)-induced RAW264.7 cells. Cells were treated with LFE, LLE, LLE with CR (31.25, 62.5, 125, 250, 500,
1,000 pg/mL), then with or without LPS (1 nug/mlL) for 24 h. The culture supernatant of the treated cells were used to measure NO level.
Levels of nifric oxide were determined by Griess reagent. Each bar represents the mean =+ SD. Significant values are represented by an
asterisk (*) (o < 0.056 compared to the group freated with LPS alone).
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RAW264.7 A|3of4 LFE 9 LLE, LLE with CR &%
=9 g5 2 gelsh] flaiA FEE1} LPSE &
Alof| 24417k B3t At AlzzoA NO =S &5
%t} (Fig. 2). NO AJAd2ke LPS A ]stollA] 33.68 uM,
LPSE A 2]a}A] -2 FoflA 0.86 uME < 398 &= NO
MAo| 2715t Ao g Kol LPSo| 93] dZFwkgo] 2 &
TE AE o = A8tk LFEE A2k HollA+= 31.25
ng/mL FEo| A HE NO Aol f-2JstA A slj= 3o
(p<0.05) 1,000 pg/mL HE)A= 1337 yMEA], LPS o
= A2l vlsl oF 60.3% Asl-&S H k. LLEZ} LLE
with CRE A &|gF -2 212} 250 pg/mL, 62.5 pg/mlL 5%
NMEE & &g NO o] FolakA A=
o, = AR 25 1,000 pg/mL FLofA LPS s A g
o+ vl oF 75%9] As&S Ech (LLEW: 8.48 uM,
LLE with CR- 8.40 pM, p <0.05). NO A4 oA axf=
AsLolke= 1A FE=0] 9 FEEC HlE =2
e HolEglot 1,000 pg/mLe| ilF o A= LLE
with CR+->LLE>LFEw &0 & Ueytth
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LFE 9 LLE, LLE with CR 5-2] 3ZE50] RAW264.7
Ajazol| A LPSe| o3 f® HS/d Alo]E71R19] £u]o

TS & S 9l=x] dobE A} AW St AT Fig. 33t
t}. TNF-o AAZS LPS #&] oA 119.1 ng/mLZ
OFRAE AE5hA] 92 HAIAIE 2] 18.7 ng/mLe] H
| <F 64 A= wopyom, LFE ¥ LLE, LLE with CRE
LPSQ} “sAlo] A3t Ftof A<= 31.25 pgmLFE &% 9
EH o7 {O51A TNF-09] o] AA =2 2helst
3t (p<0.05). 1,000 pg/mLojA] LPS #&]3t thu] LFE
2 9k 51%, LLEZ-S 74.8%, LLE with CRZS 77.9%2]
A 8-S K9t} (LFE 58.4 ng/mL, LLE 28.8 ng/mL, LLE
with CR 26.3 ng/mL). T3t IL-6 A3k LPS ] Lol|A]
205.8 ng/mL, LPSZ X]2|5}#] ¢k oA 0.5 ng/mLE
9 o8} Z7}algl o™, LFE W LLE, LLE with CRE %]
23k 7ol LFEZ-2 250 pg/mL =58, LLEZ- 2}
LLE with CRw:2 62.5 pg/mLE=ofl A58 FoJstA 74
2817] AlEFSle] o] FE ojEH o R ZASGlTt (p<
0.05). 1,000 pg/mLo|A= LPS X&)t tfH] LFEZS oF

Z

M of

LLE with CR

sample (ug/ml) - 3125 625 125 250 500 1000
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Fig. 3. Effect of Lycium’s fruit extracts (LFE) and leaf extracts (LLE), leaf extracts chlorophyll removal (LLE with CR) on the production of TNF-a
(A), IL-6 (B), IL-1B (C) in lipopolysaccharide (LPS)-induced RAW264.7 cells. Cells were freated with LFE, LLE, LLE with CR (31.25, 62.5, 125,
250, 500, 1,000 pug/mL), then with or without LPS (1 pg/mL) for 24 h. The levels of pro-inflasnmatory cytokines in the cell culture supernatant
were determined by ELISA. Each bar represents the mean = SD. Significant values are represented by an asterisk (*) (o < 0.05 compared

fo the group treated with LPS alone).
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6.4%, LLE-2 83%, LLE with CRL-2 68.2%2] Aall&
S H9c} (LFE 192.6 ng/mL, LLEZ 41.3 ng/mL, LLE
with CR3 65.5 ng/mL). =& 50] IL-1p Aok n]x]=
AEFS LPSE A3t ol 4] IL-1p ABAdeFo] 177 pg/mL
2 Z7}8t9 o1}, LFEW, LLEZS 31.25 pg/mLoj| A5 E,
LLE with CRZS 62.5 pg/mLs ol A5 IL-1p A3/ o]
9 o)5lA 7HAsHT) (p<0.05). LFE @ LLE with CRE
1,000 pg/mL2 #2345 o IL-1p A/d=Fo] LPS th= A
gl thy] ZHzF 26%, 53.1% AL H9al (LFE 131
pg/mL, LLE with CR 83 pg/mL), LLEZ9] A<= IL-1p
A9E LPSE AEstA] o2 o =7 Ak
IL-1B A§/def w|X]= &3h= LFEte] H|8l LLEwo] €5
3] 73 LLE with CR:-2 LLELo] H]3] oA &bt
1,000 pg/mLoflA] oF 28 A= weirh

RAW264.7 MZZOflA] INOS, COX—2 EHiHEl iS{al of |
k=anl;

LFE 9 LLE, LLE with CR7} RAW264.7 A|3LofA
iINOS®} COX-2 il g o] ke oj4|2 Eate] NO9 A%
A Aol E7I0] AL olAsld=R] Lobry] 9lste]
western blotZ 4335}t 1 AT}, Fig. 49f Hol= A A
3 iNOS&} COX-29] WhaleFo] LPSE X 2]s}x|
RAW264.7 A|Zoj A= 7] uhae)] QkkA|Nt LPS 22
FolA= LPS 24| ofste] dAleHA Zvkeke ghelst

oFrO
=

St} LFEZ 9 LLE, LLE with CRZ-2 LPSo] )& =
7¥gH iNOS whilZl o] WS 717} 65%, 95%, 99% FHAsA]
Fi1, COX-2 T dhgof| A LPS+ tiH] LFE2 86%,
LLEZS 75%, LLE with CR%2 99%9] A58 Ko
iNOS ©Hilal Wl o] Zhael fARE A3ke et lch

HeS=EQ MF Hat

719 FEE] AFole] wE AdE=EY AT ¥
3h= Table 1o e let. Adtixto] Als M3l ¢l
3L, LPSE Foigt T Foj, LLE Fol, LLE with
CR FoJol A 22} 4.4%, 4.9%, 6.1% HEL] A% gas
B} (p<0.05).

LPS &€& R SSZHHAM 77|18 FE22 &ES
i

LPSE A5 9h3-2 F=3t Ad5ES] A4 TNF-a
o} IL-6, IL-1B9] 52 243 AL Fig. 5o vehfgl
t}. LPS Fof 8AIZE A3t & % TNF-u 5%+ LPS Fo
ol Al 202.05 pg/mLE g zgtof Blsf oF 2000 A=
S7ksto] A% 9hgol & FEENSS o = AUtk &
% TNF-a9] =& LPS T Foiitat v wglS off, LLE
3} LLE with CRZO|A] 242 23.1%, 61.1% A€ 3
913} t} (LLE E6J 3 155.29 pg/mL, LLE with CR £
o 78.6 pgmL). EF IL-6 S == LPS =ojof|A] 837
ngmL2 At =tol vlsl FelstA 57t skl e

ol

=

Sample (ug/mL) - . 125 250 500 1000 = o oF 0/ 0] ZF A AFEO
LPS (1 pg/rml) i . . R R N L}, LLE Foj+2 6.39 ng/mLZ 9F 23.7%9] T AF TS
Ho]ZF9)a1, LLE with CR Fojfo A= 1.48 ng/mLZ A
GE 0.01 100 121 0.84 0.49 035 o7 AL, ‘W FotolAl g_/ ] |
iNOS . — — oF 82.3%9] G-o3t A2 AT} (p<0.05). FH IL-1
T B pEES ST Ak /)Y 22ES Folne ) 33
IL-1p2] 4ol LPS T Kol ju] LLE Fof7e
0.06 T.00 0.99 058 0.19 0.05
HE iNOS il e— Table 1. Body weight of mice before and after oral administration
0.03 1.00 0.92 0.81 0.78 0.25 Body weight (Q)
COX-2 - ~ 1
Group Before oral Affer oral tvalue®
wE 0.09 1.00 104 0.22 0.17 0.01 administration administration
with NO° — N 241715637 2370 =101 1.468™
«*® o [P 2B os om— ow —om c 24.73 +1.25 23.63 +1.34 19.063"
’ —— LLE 24,57 + 2.46 23.37 +2.39 20.785"
" LLE with CR 25.37 = 0.64 23.83 =0.38 5.890"
-Actin — —— —— ——
1) N (nomal), freated with PBS for 8 h; C (control), only treated with

Fig. 4. Effect of Lycium’s fruit extracts (LFE) and leaf extracts (LLE),
leaf extracts chlorophyll removal (LLE with CR) on iINOS and COX-2
protein expression in lipopolysaccharide (LPS)-induced RAW264.7
cells. Cells were freated with LFE, LLE, LLE with CR (125, 250, 500
and 1,000 pg/mL), then with or without LPS (1 pg/mL) for 24 h. Cell
lysates were used for western blot analysis. The levels of protein
expression in INOS and COX-2 were nommalized to the B-actin
signals. The relative band intensities are indicated above each
band.

LPS 5 mg/kg body weight for 8 h; LLE, freated with Lycium'’s leaf
extracts (200 mg/kg body weight) for seven days and LPS 5
mg/kg body weight for 8 h; LLE with CR, treated with Lycium's
leaf extracts chlorophyll removal (200 mg/kg body weight) for
seven days and LPS 5 mg/kg body weight for 8 h

2) Values represent mean = SD (n = 3).

3) Not significantly different

4) p < 0.05 for body weight after oral administration vs baseline,
paired t-test
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Fig. 5. Effect of Lycium’s leaf extracts (LLE), leaf extracts chlorophyll removal (LLE with CR) on the production of serum TNF-a (A), IL-6 (B),
IL-TB (C) in LPS-induced BALB/c mice. LLE and LLE with CR (200 mg/kg body weight) was administered orally in mice for seven days, and
then challenged intraperitoneally with LPS (5 mg/kg body weight). The levels of pro-inflammatory cytokines in the serum were determined
by ELISA. Serum TNF-a, IL-6, IL-1B levels were analyzed 8 h after the last LPS challenge. Each bar represents the mean + SD. Significant
values are represented by an asterisk (*) (o < 0.05 compared 1o the group treated with LPS alone).

Table 2. Levels of DNA damage expressed as fail DNA, tail length
and tail moment in BALB/C mice lymphocyte

Group” Tail DNA (%)  Tail length (um)  Tail moment
N 5.40 + 0.657° 10.21 + 1.75° 0.82+0.17°
C 15,64 +514° 46,61 =14.17°  9.48 = 6.06°
LLE 8.42 +1.40°  20.23 * 3.91° 2.29 +0.74°
LLE with CR 857 £ 1.63°  14.77 = 1.29° 1.93 + 0.42°
F-value 7.176" 14.438" 4.996"

1) N (nomnal), freated with PBS for 8 h; C (control), only treated with
LPS 5 mg/kg body weight for 8 h; LLE, freated with Lycium’s leaf
extracts (200 mg/kg body weight) for seven days and LPS 5
mg/kg body weight for 8 h; LLE with CR, treated with Lycium'’s
leaf extracts chlorophyll removal (200 mg/kg body weight) for
seven days and LPS 5 mg/kg body weight for 8 h

2) Values represent mean = SD (n = 3).

3) Means with different letters (a-b) are significantly different by
Duncan’s multiple range test (p < 0.05).

4) "p<0.05

19.4%, LLE with CR E0JTL2 32.8% Lo}x|=
GOt frolgt Aol oGt} (LPS B Folz 4428

pg/mL LLE Foj<t 35.67 pg/mL, LLE with CR Fof-
29.76 pg/mL).

S H

& 7= SSZE0AM #IIg
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Aol §-9]81A & Qith. Tail DNA, tail length, tail moment
o] ®= A4 LPS th= Fojgto] H]sf LLE 9 LLE
with CR Fo-2] gro] #-2J5tHA] 745kt (p <0.05).
LLE Eoj9] tail DNA 8.42%, tail length 20.23 pm, tail

1, LLE with CR =610 A= tail DNA
8.57%, tail length 14.77 pm, tail moment 1.93 02 UERGT]
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it olejat ATHs RAW264.7 AlZo] 7717} 9 7]
Q 22ES AN v FE ZHOT NO % TNF-
IL-6, IL-1p AAo] Zrasttia Hudtk Oh 5 [21]%}
Cho 5 [22]¢] A7ATte} ARG} & ATAT oA A]
25 Hejsh AZLo] TNF-a9} IL-1p A4 ako] A e
2 moltd ot SUF AE U AsHRAR U A
A YA VAe Boeb] mEew walrt
IL-12 TNFS} 7]52 08 QAlsta o]a3t o] &8 TNF
o] AL W B fAAE0] T Ko7k, £
IL-1of ©)§t ake wherh el olrk [23]. A
AEA Aol E7hel TNF-ois Hejulg-o] 27]of HulEo]
A0 BAstel AZ|ALe] ZAo] Tofshs QURpRA,
QAN A TNF-00] 517} Z7kshd Fubels e, 2
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