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FET NF-kB i BT 7S R 22 X g 2 s 5
B AN A RAW264.7 98 5E [ v 14 52 1)

Lok, M, 4, EAR', #HER R, HFr

L JINEREME S —ERE, T AR N TS X AR P 1955, 5114365 2. EIHEIT K2AEE R

[(BE] BH KR KAER AP . FiE RAW264. 74800 A 5 AV IR 40 fn b BRANE, 55
APhg £ 4:9.76, 4.88, 2.44, 1.22, 0.61, 0.31. 0.15 pg/ml 4 F 8 ; M & K4 250, 125, 62.5.
31.25. 15.63, 7.81. 3.91 pg/ml 4 B, ®BFMIEEERTI0% R K IANSAVIRERE R K L
F O ERANBATE S 55, RAW264. T@mfie AR aW, ERMA, BRAR KR ES. F. KA
U, REaMs, RASARANR SHEHFEL KRR, S8 ENWIRES. T KK ZH5 5 AT
MR F . P ARSI E R R A 1 ml; 3 ERANE AN T 2 R G R K KA | ml; AR A few
BNl ml3EFRR, 24 hB MR e L b — R AL R (NO) 893K, ELISA R4 ape ¥ & ta f /%
1B (IL-1B8). M@ AT a (TNF-a), G@ienz6 (1L-6) #94F, FBRKEZPCRZEAN e P [L-18.
TNF-a., IL-6 Anif 57 — A AL R A8 (INOS) mRNA & ik, &GP £ 404 BT kB p65 (NF-«B p65) .
BrBRACAZ B F kB p65 (p-NF-kB p65) . # H-F 44 & & kB (IkBa) FBri L4z B -F 3746 %& @ «B (p-IkBa)
Rk, BR O#BSAIREL 22, 0.61, 0.31 pg/mlkE, WERMIL 25 ng/ml ik EHFELEEE, 52
Gk, KA AL TNF-a. IL-1B. IL-6 Z NO K ¥, TNF-a. IL-1B. IL-6 #= iNOS mRNA % i% ,
p-IkBa. p-NF-kB p65 % & £iA R %1%, IkBa&x G ki BEKIK (P<0.01); SR Ak, E KM
RS E P ZHA F 8 TNF-a, IL-18. IL-6 & NOK-F, TNF-a, IL-1B. IL-6 #=iNOS mRNA & ik,
p-IkBa #= p-NF-kB p65 & & & ik ¥ R F AL, IkBa &G Rk 3 (P<0.053% P<0.01); HSHE Rk
B, SAVIRESNZAIL-1BKF B, 1L-6 K-FHZ, TNF-a mRNA & p-NF-kB p65 & & & ik 2 F K1k
(P<0.01); SAVI ¥ & HZFLLTNF-a, [L-18 4%, 1L-6. TNF-a mRNA & ik, p-NF-«kB p65%& & F A& T~
AR P KA FA(P<0.01), & AR EAKINAA RAFag40 B, T L@ 49 4] NF-«B 135 5 18 %
8935 E, BARINOS 89 KA, #—F I h NO &) & mAn K mBe B F 69 = &, Mk & Km R, vAdHEa
REAE,

[RER] XERM; ~itlad; ESm0; IKE4E;, LERTF; BEF-«B; —&MLR

RAE TS A B0 J5 A — FR A R 4 A PN I IR AL P R EEAER . BEgE R
FUMLAE BB N, ML 45 Fh e g i (e M, IEZHE (LPS) MM F kB (NF-kB) i
WSS ) TR B4 5 B - — A ORAP bl . L T 7R F 22 48 E MR () A R % e v o 4 v
MDA E SR RIEAN, “E 30 25 AT S )i TR, 5 LPS S5 AR LS AR TS, 20
R, IR E R TRAE R AT, 7ERIENE BN E B S BOE NF-kB, 2 2h 2R & aE

ESTE 5 (AP G (52004033 R st ey RPIORER . SEURRIAER T o (TNF-a) . H

FAFE 34 (2020A1515111155) ;881 THE AT I Rl A 4 o 4 iz 6 (1L-6) . FI4HMAZE 18 (IL-18) FFR

(0172/2019/A3) 5 H [ {5 b2 3 42 (2020T1300287X) 5 ) AR 44 eSS Lo L e A e
’ H Z o "

W38 2 ST RE T S 98 1 B 4% 4 T (2020KZDZX 1159 )
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i S A 2 W ILA I B — 2 3, i 2 RIEVEA T
JoT )RR 2 5 R R a4 B M ARE R T, Xl
VSR R E R Az — 7,

FHEEE (RIZSHOAL) RET (R Lifoyas
Y, RWEARERE . BFRR B, AN A
PR . PURTEMREERIEME Y, EIRK L TR
JY P RAERNG, WA M s AN
BR., aZER. SRS, BAREWNIT
B ATHIEEAE Y R, o A T ] 3 R
FRFETERAMG WA E , s /N RUS 20, 2L
6 Ui B BRI T R I RAIE A L . AN ST 8 A
HEST LPS il 3/ BRUEC W 20 i RAW264. 7 SR AERLAY
RIS 10 B8 3 % LPS 175 519 9 I 52 IO 114 52 i S HLAE
FHBLH
1 #R5H%

1.1 Zafe

INERARZ ELE A (RAW264. 7) VR T35 [
ATCC 40, RAEH 10% G 4-13% (FBS) Y
DMEM @& B3 37 3678 37 °C. 5%CO, 4l i 5 7246 h
it
1.2 B BH &

ANHEEEE (#5 . SA01004C, TR Ao B
HABRAR), k. 4%, BE. B, 22k,
HEEE . VKA o RS PRI RER B AU AR, T
FH LA P ) & B B R 5 mg/ml B 253, 7 Ab
Mah, HEOHEER . F 3 12 000 t/min T &L
15 min, B02FR8 em, FH0.22 pm bt kit ug st
UE VWS VR A A A WA AT T-20 °Co HUZEKR A K
A (Ht: D4902, FE[E Sigma/~F]), BT H
F AR 2 B A 1T mg/ml BOVE R, IRAFE T
-20 °C.,

1.3 EZRXAAALE

THET (5. 67685, HE <0.1%) .
FHJEmEmE O (MTT, b5 : M2003) . RIPA 2f#
W (4it5 . RO278) . BRZHE (Hit*5 . MB5198),
E [ Sigma~Fl, N8 Z WA T DMEM 1537 58 1 A%
He B 5 mg/mlEWR, FH 0. 22 wm 13k ok g8 4% o g
JEAE M b A WARAT T 20 °C; ELISAAHI & 1L-18
(#it5 . CSBE08054) ., TNF-a(Hlt5 :CSBE04741) .
IL-6 (HIt5: CSBE04639), i EZFEAY TRA
PR/ ] 5 Trizol (41645 : 15596018) . ECL & Gl
(#t5: 34580), 3%[E Thermo Fisher A 7 ; Prime-
ScriptTM RT Master Mix i & (iS5 : RR0O36A) |

SYBR Green qPCR Mixes i 7] & (L5 : 208052),
H A< Takara Bio /A 7] ; DMEM @R 3236 (it .
C11995500BT, 3£ [ Gibco A Al ) 5 #% K kB p65
(NF-kB p65, #t5: ab32536) ik . Bkt
T kB p65 (p-NF-kB p65, L5 : abh76302) Hiihk .
¥R 5 1 B (IkBa, 5 : ab76429) #i
. BERRAL A A M dl E 1 kB (p-IkBa, 5.
ab133462) iR, HE[E Abcam 24 ] ; BCA k%
MWERF & (S P0012S) . JEH:SHEZE L Yekt
DAF-FM DA (#t%5: S0019), # = KAEYFHARFAH
FRAF .

0.22 pm &kt g4y (A% . SLGPO33RB, 3£
Millipore 22 ] ) 5 G858 A8 AT WL 20 SO B T
(F45: DS-11, 3E[E Denovix A H]); #.O0HL (B
TG16-WS, T HlEARAF); 2K bR
1 (B . SL0501002, Z£[H Thermo Fisher 23 ) ;
PECHIARMY (H5. FLx800™, ZE[E BioTek 24H));
PCRE I R 48 (A1 . ABI PRISM®7500 Real-
time PCR system, J2[E Applied Biosystems A H] ) o
1.4 ZmioariX ik

KA MTT A . O A K RAW264. 7
AL, DL 4X10* > /ml (%)% FE 2 AP 3 96 LAk, 732K
75 PS5 41 A M FEOR AN, 4 S DMEM B il A
(7] ¥ 85 7 Pt e 9 355 7 YRR b 5 K B 7 W 4 7 A
JL, R AR B S e ) 2 R, S PR B4 9. 76,
4.88, 2.44, 1.22. 0.61, 0.31, 0.15 wg/ml B
i B Hb 22K B % 250, 125, 62.5. 31.25.
15.63, 7.81, 3.91 pg/ml B JEM B, 7E37°C. 5%
CO, AN FRArh 572 48 h, FEEFRUWL, HI& MTT
0.5 mg/ml (Y PBSIAMBFFAIM 4 h, 7 L3, A
PP AU e 2 L P PR B R A A B
FRASCIN 22 490 nm b AW RE 1153 41 M AF 5 2 R0
RO (TC,,) o HHMAFIE R =050 4 OD fE/
ZZ M 4H OD [ x100%; 254 TC5OFH GraphPad Prism
6.01H8 . HIWERZANES, LBEE IR,
VEEEAN AT BT 90% 4 Hi K 375 I e vk J i
R KT 50 2 1) i FEORPA A T JR 225250 .

1.5 #@mied—2AR (NO) REHKN

K AR %5 5 P 2¢Ot G4 B DAF-FM DA £ il
RAW264. 7 41l 1 NO W i o FF RAW264. 7 21 g L)
1. 2x10°A4~/ml (4% BE 2R 2] 6 FLA, 40 M2 14l
M FER AL BRI KN e s . . IR =
@M, BHINES. WELRE, REA4s, H
AR IMA 500 ng/ml LPS 1 ml Hl# 1 hif5 S 87 &
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FERIRL, RAE FIL-18, TNF-a, I1L-6 2 T,
Ui B S REBI A R Ty AR R ) SR S b
o AR IR e B . L (R
ISP IS BEVATRAS 1 ml s iU ZEKPA ZE I A o e J
() b FERAAVA TR 1 mly AL A FRALIA T ml b
FEW o 24 h G AL, AR AR 19 DAF-FM DA
(5 wmol/L) HEANM, 7637 CAMEEFRFHTE
20 min, #KJ5 H PBS YEU 3 k. H PGB AR X AE
495 nm &P K, 515 nm & B K 4
FEMEI PO, LI EE 3K,
1.6 #Zmfd IL-1B. TNF-a. IL-64 S #m

B RAW264. 7 40MI LA 1. 2x10°4™/ml 114 %5 15 42
6 fLA, AMMEAT M A HEE I, L ERE 3K,
24 h WA BiE, H ELISASRFI & E, 4%
e B S UG P AR o i F A5 A AE 450 nm 203
WO, WyEtrEf it
1.7 @i PiskFA -8R 48 (iNOS). IL-1B.
TNF-a #2 IL-6 mRNA % ik

B RAW264. 741 LA 1. 2x10°4>/ml B 55 BE 3
6 fLA, AMMEsrdl KA HE I, HH3ANRAL,
T HE 3R, 24 h UM, ARHE Trizol 542
A2 B RNA, BB (R 52 40 mT IO 7 ot 1t
W g Feali B Ak B, fdFH PrimeScriptTM RT Master
Mix i 7l &5 X RNA i 47 28 & 0 e o . SR 5 38 2
SYBR Green qPCR Mixes i 7l £ X} ¢cDNA £ & i 17
RT-PCR. PCR &l A R G175 0§73
%M 95 °C 2 min, 95°C10s, 60 °C30s, 72 °C
345, 40PMEFR, [l 2749 05 141 PCR P24 AU AH
ik ", BB E A (B-actin) AN S, 5]
Y5, 01it, SIRBEKRERAFGH, LR L
R1 RAW264. 74108+ iNOS, IL-18, TNF-o fTIL-6,

B-actin 5174

SR 4 B 19T (5'-3) KE (bp)

TNF-a iE[] ACGTGGAACTGGCAGAAGAG 236
i CTCCTCCACTTGGTGGTTTG

1L-6 iEf] AGTTGCCTTCTTGGGACTGA 463
JZli  GCCACTCCTTCTGTGACTCC

IL-18 1Ef GTGTCTTTCCCGTGGACCTT 281
&I TCGTTGCTTGGTTCTCCTTG

iNOS 1Ef GCTATGGCCGCTTTGATGTG 184
Jfil ACCTCCAGTAGCATGTTGGC

B-actin 1EM AGAGGGAAATCGTGCGTGAC 138

I CAATAGTGATGACCTGGCCGT
TE: TNF-o, BRIRFEIN T o IL-6, EAENF6; IL-18, H
AN Z 185 INOS, EFR—FAASE; B-actin, BALBIEMA.

1.8 Zmfe ¥ NF-kB1z 5@ k4t &G Rk

SR FH B 1 A 2 B0 5 A6 Y 400 it rf NF-kB p65
p-NF- kB p65. IkBa X p-IkBa & 1 £ ik . ¥
RAW264. 7 401 LA 1. 2x10°~/ml % FE R0 31 6 FLAR
e Kb ERE b, SRR EE A 3K, 24 h i TR
PBS PRI 21K, SN RIPA Z4f i 246 . $EHLAm
M, ffH BCA R S A AR ik AT | . X
30 pg B PEE FAE S PETT 10% SDS-PAGE BEE HLIK -
B E AR Z PVDF I, 5% BSA £ PVDF i,
TBSTVEE 37K, 4K 5 min, JIAMBEJG i NF-kB
p65 (1:1000) . p-NF- kB p65 (1:1000) . IkBa
(1:1000) K p-IkBa (1:1000) —¥i, 4 CHEH 7,
YK H {8 TBST ¥ % PVDF Ji5 )1 2 1R 0 & A % HRP
FRICHIMA, TBST ¥R 3 W5 A ECL & ¢, 1F
BERE R R G e B B 4k, Image J
vl 8. O BRI g 254 K BEA, L H bR F1/B-actin
EAE R FLARXS 5 6
1.9 %itErk

fifi F§ GraphPad Prism 6. 0 5 F ¥E47 48 10 #r
TGRSR GBS0 10 Koy 2550, st
W2 (xxs) Fon, ZAE BRI R 257
B, PP ELHCR F LSD K 56 o 18098 kLR H Y K
5. ki KiE a=0. 05,
2 &R

2.1 BRAW264. 7 2a e & % b ik

F2R, NI R A 1.22 pg/ml LI T
RAW264. 7 4 A7 15 R KT 90%, *F RAW264. 7
Y JCEH B I FE AR, BRI RS R BRIV 1. 22
0.61. 0.31 pg/ml #4175 28 52 % . £ GraphPad
Prism 6. 043#71i15, 7SHZEXT RAW264. 7 41 LY
TCy M 5. 58 pg/ml, HboZEKFAXT RAW264. 7 4i i (1)
TCy, M 86. 10 pg/ml, HEFER K ICEE & 31. 25 pg/ml
(RAW264. 7 4 BIAATG KT 90%) AT 2L 5550 .
2.2 Zwmimin s XERFANO KPR

LK3w, GEHARE, BAAAM P TNF-o,
IL-18. IL-6 X NOK-F-EFE (P<0.01); 5
RIG oA, M ZERAN oS g . ol gl 4
JflH TNF-a. IL-1B. IL-6 K2 NO 7K V- 44 i & [ A%
(P<<0.05 3¢ P<<0.01), 7<Hf Ji 48 K5 i 4112 NO
IKFFEAE (P<0.05); HbZEMKMN A Fe N1 e 48 4%
R AL NO K- W 8%, 22 R egeit=#aE X
(P>0.05); SHLZERIAALELER, 75 2 57
L IL-1B K P B E FRAK, TL-6 /KT, /S 2
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i R FIE 4 TNF-a. 1L-6 /K FTHE (P<<0.01);
ISR B v ) 2 TNF-o . TL-1B8 &5 B T o5 b e
e RFIEAE (P<0.01), NHRES . HF
i 2 1L-6 7 i B 0 IR T S i I 1K 50) i 4 (P<
0.01),

T2 KU RAW264. 7 HIMIATE TG R L (s)

415 HeJE /pgeml ! LB A%
PaYi i o2 9.76 4 25.24+1.71
4.88 4 59.84+2. 54

2.44 4 77.00+2. 01

1.22 4 93.46+3. 17

0.61 4 97. 62+3. 62

0.31 4 99.45+2.75

0.15 4 99.36+2. 91

M FEK A 250. 00 4 12. 00+0. 81
125. 00 4 14. 00+6. 65

62. 50 4 82. 00+6. 97

31.25 4 96. 00+1. 99

15.63 4 102. 00+4. 54

7.81 4 112. 0020. 45

3.90 4 108. 00+4. 80

1.95 4 112. 003. 20

2.3 & 448 P TNF-a. IL-1B. IL-6 #= iNOS
mRNA & iA &
Far, SEAHE, AL AE T TNF-a.

IL-1B. IL-6 1 iNOS mRNA % ik B F JF & (P<
0.01); SR i, HZERANLL KN HE R |
th 44 TNF-oo, IL-18. IL-6 F1iNOS mRNA %
K BERE (P<0.058P<<0.01); SHbZEARMAH
Fbds, 752 4] TNF-a mRNA 63k i 5%
K, SplRc#Em . hfl a2 IL-6. IL-18 mRNA 3%
SR ETE, SRR EA T TNF-a, IL-18,
IL-6 F1iNOS mRNA ik i E & (P<0.058 P<
0.01); FNHIRHESF 41 1L-6. TNF-a mRNA #
IRBEVR B TE R AR, SRR (P<0.01);
FS PR AR B 4 IL-18 mRNA 635 5 T/ # I
4L, INOS mRNA Rk FAMRES . &
4 (P<<0.058( P<<0.01),
2.4 Bt P NF-«BAZ 5@ L4 & a Rk
2053

TS5, AU B, BB g0 p-
IkBa, p-NF-kB p65 & £ AT &, IkBa 1%
KFEAL (P<<0.01); SBIAUA L, HZERMN
B p-IkBa, p-NF-kB p65 %5 [1 KM%, IkBa
FEHRIATE (P<0.055{P<<0.01), NHREES
FI45 2H 40 il b p-Tk Bou A1 p-NF-kB p65 75 H 26 ik 1 %
ik (P<<0.01), 7St . w5 it 241 40 g
IkBa FEHELTFE (P<0.01); S5HiZEKMA
B, SR v ) A 2 p-NF-kB p65 5 1 B 7S #il i

FT3 A RAE T M NO K- He g (x+s)

215 FLEL TNF-a/pgeml™ IL-1B/pgeml™ I1L-6/pgeml™ NO/pwmol L™
=EHA 3 207.22+20. 25 78.71x4. 01 13.94=+1. 21 18. 0020. 19
FERIZH 3 970. 58+9. 28 286.77+27. 21" 52.44+2. 119 36.19+0. 71%
HFEK I 3 777.58+13. 38" 237.39+4. 497 15.95+0. 99" 24.21+0. 42"
7S P A v R R 2 3 784.32+19. 91" 134. 22424, 59" 40. 69+2. 38" ¥ 26. 44+0. 38"
FS PR e R 21 3 900. 51+21.31° ¥ 228.94+3, 49" © 45.012.07° 28.90+0. 50"
Pav e 2 iwill=ed| 3 955. 67+16. 76" 275. 71220. 53 55.06+2. 417 <P 30. 17+0. 39

e TNF-a, MEIRIEHE T o; IL-18, AN 1B; 1L-6, HAMENFE6; NO, —FHILA .
a) S A4, P<0.01; b) SEILE, P<0.01; ¢) SHEMAIHE, P<0.05; d) SHLIERMAIILE, P<0.01; ) i

R E R A R, P<0.01; f) S/t mlmEa s, P<0.01,

R4 HBHAMMWAIL-6, IL-18. TNF-oa FiliNOS mRNA ik [bEs

(2—AAU1 ,Eis)

217 LB TNF-a IL-1B 1L-6 iNOS
25 14 3 1. 1120. 50 1.010. 18 1. 000. 13 1.010. 17
iUk 3 12. 66+3. 12* 2664. 65+466. 91" 30. 17+1. 63 71.97+7. 17"
Hh AR IALL 3 8. 56+0. 99" 729. 32+86. 127 5.25+0. 477 16. 47+2. 04
FS P RE A v R 3 4.29+0.397 1651£119. 957 12. 13+1. 15 20. 92+2. 33"
FSP R R A 3 11. 341, 44" ¢ 1970. 19+153. 49" 19. 51+0. 66" < ¢ 25.39+1.37%
SRR 4 3 20.29+1. 897 ¥V 2632. 194432, 277" 30. 81+2. 567 ¥V 57. 444, 827 # W

H: TNF-o, OERSEHEF o; IL-18, FIAIEAE1B; IL-6, HAIEANZFE6; iNOS, FHFE A A AR,
a) HaH4IE, P<<0.01; b) SR, P<<0.05; ¢) SAEMILES, P<0.01; d) SHbZERMALILE, P<<0.05; e) HZEKM
AEAE, P<<0.01; f) S7Spiicde s gl g, P<0.05; ) SrSpiicdeslmdl iz, P<0.01; h) S/AMsEhRlEdl i, P<0.01,
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RS AU NF-kB {5 530 P& OCHEE F R IK LA

(/GAPDH, x+s)

21 51 LA NF-kB p65 p-NF-kB p65 IkBa p-IkBa
AU 3 0. 48+0. 02 0. 44+0. 03 0. 35£0. 02 0.21=0. 03
AR 3 0. 52+0. 04 1. 13+0. 06" 0. 19+0. 02" 0.91+0. 09"
HZERAN AL 3 0.53+0. 04 0. 91+0. 06" 0. 33+0. 03 0. 67+0. 08"
VoYLl =Rk 3 0. 53+0. 07 0. 56+0. 04 ¥ 0. 33£0. 03" 0.39+0. 067 ¥
Vayi i A eb il R 3 0. 500. 05 0. 79+0. 06" *’ 0.310. 017 0. 47+0. 06" ¥
FS PR HEAR A 2 3 0. 500. 05 0. 85+0. 04" 0.18+0. 01V 9" 0. 47+0. 05 ¥

. NF-kB p65, T «B I P6S; p-NF-kB p65, WAL N F «BWIE; IkBa, ¥HTF «B; p-IkBa, BRI F B; GAPDH, H

e -3- B U

a) SEEYIILE, P<0.01; b) SHEMYILE, P<0.05, o) SEMLILE, P<0.01; d) SHFERMAILE, P<0.01; e) F/AM

fRgEmR A LLE:, P<0.01; f) S tiigdEhRlEa ks, P<0.01,

P 2 p-IkBo B I RIS AL (P<<0. 058 P<
0.01); 75 i 4 /=5 1) £ 41 p-NF-kB p65 8 13215
RTFNp g . fRFEL4 (P<0.01), SHI
FARR LA IkBa B I RIB TS i e b . mifl
w4l (P<0.01). #4400 NF-«B {5 5 i i %
SRR P L VK R LT 1

1 2 3 4 5 6

NF-x B p6b ‘— T — S— —— _‘

p~NF-x B p65 | S ‘----

TxBa “--—..—.-—.j

p-IxBa " l ' W
GAPDH ‘ m ‘

e 1, AHH; 2, ASHREREFIEL; 3, ST
Rl 4, ANHREARHEL; 5, HEXMY; 6, Bl
41; NF-kB p65, T kB WA P65; p-NF-kB p65, Wizl
i F «B WAL IkBa, #ZHF kB; p-lkBa, MRILZHT
kB; GAPDH, H- i3-S .

B 1 25 NF-kB 15538 #6 OC B 1 H Uk 8]

3 e
RAE S W I TR H 32 BIHUAR I AR RS, R AL

PRI — BB A RN, — 5 18T AT LA | & 2H 4020 ) 46
W, @HGVERT ., B, Ay mal g1
PR G RGEHLRERG N, W RRARE R T, AR 32 4
HAWMAE " YBRHAFARVKE, EHH
L3 20 A O A K i R, e rp s
RAFHPLRE T, FRAEMMPIEI, JEmEER
SE SN B A T BRSO CRIET AR,
E%%%ﬁ%%¢£%“%ﬁ”ﬁu MR R AE (R
ZHTERIANTE, IRIR ELARIGE . BAHGE . B
PUIE, BIAUEZ W, TP BEIRYT SORE M A
%ﬁ%%ﬁi,ﬁﬁ%i\%ﬂ\ﬁi%%%%\
EIN OSSR TR TR, VR, #MEEE

MONELEEIRT Y AR BE I,
W, RIS s DIERR, BBk, MERUCNE,
IR Z J1 s VLKA S fke, nam s s i 2
HATHIRRE . (RS . W RS T A

%”%%,Aﬁ&%ﬁ#@%@ S YN RAE )
%ﬁ@ﬂﬁ%ﬁ%%,TaLﬁ%ﬁxﬁl¥ag

RAEFBURIE

NO 5 NP (7 & & A 45 % V) I Ik
R, BFERAE . E . BB e LSRG PR
9 o NO I R 4H T A AR 1 A5l 1, i@
ARS8, S BUARTIRE, DI &5 S s
P VER ', NOAZ iNOSTE™Y, 1 iNOS fiEfk L-Ks
AR SR N T a2 5 R A K. iNOSTE
FEA N ANTRIR A2 B A1 A o R
I, W LPS SR FNE T, iNOS B L & R
HENO, fRERAE SO AN B ZIHIR ™, NO
A {7 5005 40 i B8 50 RS 2 ) % M A PR - A 16
IL-1B. TNF-aZ, TNF-ou S 9850 PRSI 147 40 5 1Y
Y7, FEZ R BN, REAS IR
FLE 20 M 0 AF R RE T, 7E SR I 1 R A S iy ke
HEEEM . AN R (ILs) & RAEHIK I
A SR RS ) o s S =R Ll | DR =4 2 i WY N W
1B Ik UL A0 ML oAk, H At 4 A 248 A PR 1) R
P, IL-1 AR T (IL-1R1) J2& IL-1B 1) —Fp a2
i, 2 RET, m%%%f%ﬁ%w<m$
AN AE VEAA) b, vl 2 Fpig ik =,
$ﬂﬁ%%%%,%u5ﬂ&RmmMJ%mm&
R IL-6., IL-18. TNF-a, NO FI1INOS ik i #
P, NIRRT, R E IR LPSIE TN
RAW264. 7 40 g ' IL-6, TL-18. TNF-a. NO Fl
INOS Rk, Hrh 7S b fice 2 e 79k 20 B3R AR 48 0 1A
FIRACHR TS . REA. 74, Sib
FERMNLAH LY, 7S 1 102 28 15 7] et 41 1L-18 7K 7 11
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Effect of Liushen Capsules ( 75 # i 4% ) on Lipopolysaccharide-induced Inflammatory Response in

RAW264. 7 Macrophages: based on NF-«kB Pathway

MA Qinhai', CHEN Ruihan', LEI Biao', WANG Zhoulang', XIE Yuqi', LIU Bin’, YANG Zifeng'

1. The First Affiliated Hospital of Guangzhou Medical University,

sity of Science and Technology

Guangzhou, 511436; 2. School of Medicine, Kunming Univer-

ABSTRACT Objective To explore the anti-inflammatory effect of Liushen Capsules (7<% Jii# ) and the underly-
ing mechanism. Methods The RAW264.7 cells were divided into Liushen Capsules group and dexamethasone

group. Liushen Capsules solution at the concentration of 9.76, 4.88, 2.44, 1.22, 0.61, 0.31, and 0. 15 pg/ml
were used for gradient dilution, and dexamethasone solution at the concentration of 250, 125, 62.5, 31.25, 15.63,
7.81, and 3.91 pwg/ml were administered for gradient dilution. The top three maximum concentrations of Liushen
Capsules solution with cell viability over 90%, as well as the maximum non-toxic concentration of dexamethasone solu-
tion were selected for subsequent experiments. RAW264.7 cells were divided into blank group, dexamethasone
group, model group and high-, medium- and low dose Liushen Capsules groups. Except for the blank group, the rats
were induced by lipopolysaccharide to establish the inflammation model. After modeling, 1 ml of the selected concen-
trations of Liushen Capsules solutions were added into the corresponding high- , medium- and low-dose Liushen
Capsules groups, while 1 ml of the dexamethasone solution with selected concentration was added in the dexametha-
sone group; and 1 ml of culture medium was given in the model group and the blank group. After 24 hours, the cell
supernatant was collected to detect the concentration of nitric oxide (NO), and the ELISA method was used to detect
the levels of interleukin-18 (IL-1B), tumor necrosis factor & (TNF-a), and interleukin-6 (IL-6) in the cells. The
mRNA expressions of IL-1B, TNF-a, 1L-6 and inducible nitric oxide synthase (iNOS) in the cells were detected by
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real-time fluorescence quantitative PCR, while the expressions of nuclear factor kB p65 (NF-kB p65), phosphorylat-
ed NF-kB p65 (p-NF-kB p65) , inhibitor of nuclear factor kB a (IkBa) and phosphorylated IkBa (p-IkBa) were de-
tected through western blotting. Results The selected concentrations of Liushen Capsules solution were 1.22,
0.61, and 0. 31 pg/ml for subsequent experiments, and the selected concentration of dexamethasone solution was
31.25 pg/ml. Compared to those in the blank group, the levels of TNF-a, IL-13, IL-6 and NO in the cells, the
mRNA expressions of TNF-a, IL-13, IL-6 and iNOS, and the protein expressions of p-IkBa and p-NF-kB p65 signifi-
cantly increased in the model group, and the protein expression of IkBa was significantly reduced (P<<0.01). Com-
pared to those in the model group, the levels of TNF-a, IL-1B, IL-6 and NO, the mRNA expressions of TNF-a, IL-
1B, IL-6 and iNOS, the protein expre-ssions of IkBa and p-NF-kB p65 were significantly reduced, while the protein
expression of IkBa was increased (P<<0.05 or P<<0.01). Compared to the dexamethasone group, the high-dose
Liushen Capsules group had lower level of IL-1f3, higher level of 1L-6, and decreased expressions of TNF-a mRNA
and p-NF-kB p65 protein (P<<0.01). The levels of TNF-a and IL-18, the mRNA expressions of IL.-6 and TNF-a,
and the protein expression of p-NF-kB p65 in the high-dose Liushen Capsules group were significantly lower than those
in the medium- and low-dose groups (P<< 0.01). Conclusion Liushen Capsules has good anti-inflammatory activity
in vitro, which may improve the inflammatory responses by inhibiting the activation of NF-kB signaling pathway, re-
ducing the expression of iNOS, further inhibiting NO synthesis and inflammatory cytokines productions, and higher
dose shows better effect.

Keywords inflammatory response; Liushen Capsules (7<# 8% ) ; macrophages; lipopolysaccharide; inflammatory

factors ; nuclear factor-kB; nitric oxide
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