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NEZH TS FERIH RAW264. 7 E I 4 fie
KLF4/NF-kB 5 S 18 &
WO RK

HE BB BEESI(WE) SEfili ~ RAW264. 7
05 21 8 /Y KLF4/NF-kB {5 538 s m, Ak 3R
RAW264. 7 E WAL, CCK-8 A WG X 20 g JC 3% 1 5% 1
FIMR VLR, R AR IEREDL S R LG 4H(5. 5 mmol/ L 4 4 Ml 1s
FEH) D 41(30 mmol/L HEEEEREFR ) (HG 41 (30 mmol/L
B JR ) (LG + WG50 41 (5.5 mmol/L % ¥ + 50
pmol/L WG) \HG + WGI2.5 41 (30 mmol/L #j B + 12.5
pumol/L WG) \HG + WG25 £ (30 mmol/L #Zj#E +25 pumol/
L WG) HG + WG50 £ (30 mmol/L 7% ¥¥ + 50 pmol/L
WG) ; SPEDENHE I 45 4L AN INOS 1Y 35, Western blot 46
45 25 40 il NF-kB p65 . NF-kB pp65 . KLF4  iNOS, IL-1B .
TNF-o 4 #3k, qRT-PCR 46045 20 40 Jifl KLF4 iNOS ' TNF-
o IL-1B ) mRNA #3558 ELISA #4604 4 40 i 35 b
TNF-a IL-18 Bk, R 5 LG 4I4H 1L, HG 414 j
M iNOS 2635 (P <0.01) , 5 HG AR, HG + W50 4H 41 fity
HINOS KIBFEK (P <0.01), 5 LG AL, =bEar LIl
KLF4 (323K (P <0.01), 38 NF-«kB pp65 . iNOS, IL-18,
TNF-o B335 (P <0.01) , 34 m B P IL-18 /TNF-a HY7K
F(P<0.01) ;45 HG ZAAALL, WG 145 S AETe b7 8 F (P
<0.01) ,KLF4 ()25 8 i s R & (P <0.01),
53 WG T LA il =0 05 00 38 5 e 200 53 0 46 0 PR S AH
K H RIS A RS PER - KLF4 BRTFVER
REBIA BESRRE ; E A A  UE T KR4
hESFES RS587.2;R392.9
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e gt g Ve Y ) A nT DLTE B 40 i 2R
HEEAT IR R, WG KLF4 B 23K ] i 2
FEZE DN i & A 3T Br . IS (wogonoside,
WG) J& TAEYE e IR, B AT Héa ik iR PUim s
FIHUREVER o TR, WG RE 2 R R 288 (1i-
popolysaccharide, LPS) i35 | &2 (1) 5 W5 41 i % 5
TR HE WG A T T e B S e A i
T4k, KLF4 J2 752 5 50E ) WG T bl B A
KRILHGE . 2058 DL E W20 f S BF 9 X 42, 3 o 0
FE WG AT B 20 M b oAH G A5 3 i B S R 1 5
¥ 1) KLF4-25 H #% A T B (nuclear factor kB,
NF-kB) {5 5 #% 7 = 5 175 5 L W06 20 Jf 805 vh i B
TR,

1 #B5EFEE

1.1 @p5iRA  DEE MR (RAW264.7)
W A AR BE L Ve A0 A ) 2 E SR BT, WG (Batch
NO. :DST210409 - 026) il F SR 45 K 3 B2 25 L4
HRRA A, Pt CD68 1/ % 1B (interleukin-18,
IL-18) R IRFEIN T o (tumor necrosis factor alpha,
TNF-a) AR —F L A A (inducible nitric oxide
synthase, iNOS) KLF4 A7 B4 AN [ 55 E Abcam
/A NF-kB p65 NF-kB pp65 5w FEHL Ak [ 3¢ H
CST A dl,/INR BT B-actin B L FETIA  HR T AL
Yl bn 0 9 SE A 1eG L P/ 1eG HLik il B 2
DL HEAF] /B TNF-o IL-18 ELISA 35 &1 [
[ R&D AW, DMEM {ERBEH IR it A4 1L 15 1 F
PNEER Wisent 23 7], D-Hj 4515 | 2-JIi 0D -1 49 4% (2-
deoxy-D-glucose, 2-DG ) 4 H 3¢ [E Sigma 2\ A, BCA
E I E R F £ SDS-PAGE HE KR & W [ 1T 75
AR w] TRIzol 15571 F HERE > 7 | 52 e sl
&SRO E R PCR N &8 H ZCRM R AR YA
F], ECL fb27 A0 iR50 & W A 22 [ Thermo Scientific
Nl PCR I B A TA ) TR e A BRA
Gk

1.2 FHiE

1.2.1 @ik F RAW264. 7 403595 T &
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10% H&4- 135 A EHE 5. 5 mmol/L DMEM 15373 ik
BT &R 37 C 5% CO, WIs; 4, B4 i kE L
SN LG 4H(5.5 mmol/L # GG FREL) D 4H (30
mmol/L HEEEEE; 37 4L) \HG 4H (30 mmol/L % 2 B
RiFeHL) (LG + WG50 2H (5.5 mmol/L #i %85 + 50
pwmol/L WG) HG + WG12. 5 4 (30 mmol/L %5 bl
+12.5 pmol/L WG) HG + WG25 21 (30 mmol/L 4]
ZjBE +25 pmol/L WG) \HG + WG50 2H (30 mmol/L
B +50 wmol/L WG) J& [R5 5% 24 h, m=ibi
e WG TRALEE 2 h 5 I AR 75 B M8 4%
H AN R IE AR, KA 45 Al HR bn s Ak, Il
1.2.2 @mieF e ¥ RAW264. 7 4005 T 96
FUAs Y, AR RE 55 54 T R4k 24 b 5, 40008
#0.6.25.12.5.25.50 100 wmol/L WG /&5 Bl 1% 5%
F,24 h J5IMA CCK-8 78 2 h, filiFr{L 450 nm I
KT AT 6% BE (optical density, OD) {E I & , I
A2 0D (450) 44640/0D (450 ) oyr. % 100% F 1
YAfLTE 77

1.2.3 @miedekdm K RAW264.7 4HAELL 1 x
10° A/ FLIR %5 B 42 b A B 35 UL, 4% 22 58 HH I [
E 10 min, 10% 4 1L 2 1 BH T 30 min, T A iNOS
—PUEW 4 CWF LK, PBS PRI 3 WG, MA
FITC FRic A2t —HiE B EIEE 1 h, DAPL Jet%
5 min, INFEEHTH KT B F 5, 725806 B0 ™ 0
FIRER S AU RIHLIEEL S ~ 10 4 E A5 LT
i Image J #BAFTHECAR T 2455

1.2.4 Western blot 5 #7  WEERZH AN, il RIPA
SR VK 1 247 BCA R & I 2R R A
FREE ) &R S SDS-PAGE BERE AT HL K IS
HALH NC B, H 5% HIBIR A W53t P4 2 h, P A
—3Hi NF-kB p65 (1 : 1 000) , NF-kB pp65 (1 :

1 000) KLF4(1 : 1 000) .iNOS(1 : 1 000) . TNF-a
(1:1000) IL-1B(1:1000)4 CHFE 12 h, i HRP
FRC et Rk B — P (1 - 8 000) HATIFE,
TBST %% 3 ¥k, N ECL i (55 75 5 8 115 2 4o ik
1ife2g &, I Image J 6472 8007,

1.2.5 qRT-PCR  TRIzol i 7 4 f# 21 o J5 42 BB
RNA, #17 RNA ¥ 8 K 4 5 %5 5, fifi 0D260/280 7
1.8 ~2. 1 ZJu], JFAE U s R G0 h i i 57l ¢DNA
WA SYBGREEN PCR 37 & 47 1 3B , AR
10 pl, SIWFFIE 1, BIEARRE3 MR,
W HE GAPDH Ny S X TR IE, A 272293158
H B SE R (A X ik it

x1 3519575

Bk gl
TNF-a F.5"-ATGAGCACAGAAAGCATGATC-3’

R: 5'- TACAGGCTTGTCACTGGAATT-3'
IL-18 F: 5'-CTCCATGAGCTTTGTACAAGG-3",

R: 5'- TGCTGATGTACCAGTTGGGG-3'
iNOS F: 5'-TGCATGACACTCTTCACCACAAGG-3’

R: 5'- TCTCTGGGTCCTCTGGTCAAACTC-3’
KLF4 F. 5'-ACCTCCTGGACCTAGACTTTAT-3’

R: 5'- GAAGACGAGGATGAAGCTGAC-3’
GAPDH F: 5'-GGTGAAGGTCGGTGTGAACG -3’

R: 5'-CTCGCTCCTGGAAGATGGTG -3’

1.3 it ra BdE i SPSS 18. 0 #
PTG 220, 7 2257 YE R Levene 1A K56, PO
ZH [] e 0 F AR ST AR AR ¢ K, 22 2 1) HE A o7 FH B
K2 7 2253071 (One-way ANOVA) |, J7 22457 Wi H K-
W ALK EE Wilcoxon FEFIEES , LSD A Bk LA B
WEZERME, P<0.05 FREFAGITHEL,

2 R

2.1 WG xf RAW264. 7 AEFE MM WG ik
HLO ~100 wmol/L il 6 Nk, WLIE 1,4 WG
WeETE 0 ~50 wmol/L B i B S 19 RAW264. 7
A M 15 JC I B2 (P > 0. 05) , WG R E = T 50
wmol/L B}, 40 L i PE B & R (P <0.01)
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1 CCK-8 E#ill WG X RAW264. 7 20 ffliE M 89 3400
50 pmol/L WG H#& . * * P <0.01

2.2 EHERBEABEMMAINOS HRIE b
IR P 5 20 L v INOSS 3% K i 3 v, B 4 it 4
2 TR RS 2 0 B W4 (P <0.01) , K&
BT LU E ELWE A BRI, A 50 umol/L WG T3
A0 T A e B L 2L iINOS 2235 19 P 200 i 5
T HC A, ERAGITFEX(P<0.01), WK 2,
2.3 WG BB EHERIE RAW264. 7 5] &A%
fiE  Western blot .qRT-PCR £5 5 .7~ , WG TiiAb B 2
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h )5, RS A RAW264. 7 44 il iNOS , TNF-o | IL-
1B .NF-kB pp65 FikHHH RS (P <0.01) ,WG B
S iINOS  TNF-a IL-1B NF-kB pp65 ik, H 50
pmol/L AN FE B i A i, 5 HG diXT e, 2 %A

A B C

Giit2E L (P <0.01), WK 3 ~5, ELISA A
KLU ANAE - IE W, A5 R AR BT W I W TN -
o JL-1B8 FikHl &, AW E R WG ERE TNF-a,
IL-1B8 SRR (P <0.01) , WIE 6,
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E3 Western blot #il| & A4 NF-kB p65 NF-kB pp65 .KLF4 . iNOS ,TNF-a % IL-13 EE KX
A:LG 41 HG 41 D 4 LG + W50 ZH (1) Western blot 5286 2547 1] ; B; NF-kB p65 .NF-kB pp65 KLF4 iNOS TNF-a & IL-1B #& (kK E B4

it 5 LG 4lLb#k: " * P <0.01;5 HG 4 HE P <0.01
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20k iNOS ]
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e
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b A\
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El4 Western blot # il & B4 NF-kB p65 NF-kB pp65 .KLF4 iNOS,TNF-a % IL-18 EERIA
ALG 4] HG 41 HG + W12. 5 41 HG + W25 4171 HG + W50 41/1) Western blot SZ85 25417 ] ; B: NF-kB p65 NF-kB pp65 ,KLF4 iNOS  TNF-«
FAL-1B |EAERB Y ERAEI ;5 LG HHE ., " * P<0.01;5 HG 4 HE.*P<0.05,%P <0.01
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2.4 WG FHisHERS RAW264. 7 4B h KLF4  KLF4 mRNA 53k 87254k , 45 5 [l RE s W4 i i
HIRIE  Western blot 455 W7~ Eb 5, B g KLF4 mRNA Fik &8 LG H FF (P <0.01), 7
YN KLF4 AR A B LG e FRE(P <0.01), WG T1i)5 , KLF4 mRNA 8383k 2 52 80 5] A it 1k
EWG T 15, KL BEARBIEEMIE SIS WEEIHLR(P<0.01), LA 5A,
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5 qRT-PCR #ll & A4k KLF4,iNOS,TNF-a % IL-18 mRNA &i%x
A: KLF4 mRNA ik ;B iNOS mRNA 25 ;C. TNF-a mRNA 35;D; IL-18 mRNA iK;a: LG 41;b. HG 4 ;c:D 4l;d . LG + W50 4 ;e. HG +
W12.5 41;£.HG + W25 2 ;. HG + W50 &41; 5 LG 4l b4 * “ P <0.01; 5 HG 41 b#.*P <0. 05, P <0. 01
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LG AHH: * * P<0.01;5 HG 413 #P <0.01
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3 itig

DN B 28 i by 25K 0 B s 114 2 22 s R 22—
HLAE A E AP 89 O R A A AT
H G Rein & 5 B i i 4 0 s A %, Rk
AN 35 ) 8 i IR T, B 2806 T W 4 2 % 440 i 3
TEBE I E SECE H LT g b K B T BE
R0 ARSI DB 3 A I A i R A A X 5
BEFUUE R e A ER 85, #R 9T WG 4] DN RE & g
()] REAIL ]

R MRS R, B W4 i 7 B 4l 2 b 57
WAL TS TLR4 \NF-«B 5538 B% , 73 K &t TNF-
o JL-1B RAEH T, T /IR B /NS B BE I B
BEMESCL SR AR PR 2 A I R AE IR . TNF-
o A1 TL-18 B FRAE 05 400 i 4 i A9« %5 2 200 it IR
T Eas#— LA AR R H A INOS 74, Ik
UCAIFFE 2R FH v A 3% /N BRL RAW264. 7 LI 41,
SR SAE A5 5 B SO G R E R T 3Rik, 453k
B, S  NF-kB p65 NF-kB pp65 iNOS ik
HawEr e R K TNF-o IL-18 Rk U 2 L3, B Wi
Mttt . 5 Zha et al ) Kz HEHT 250 B IT 45 A
B, b AT DL ) 0 i B W 2 T S | S
AT (94306 S iNOS k8,

EWE AN i 2 e R i 22 5 % |1 KLF4
& WA B A 2 v ) SR B, RS R YT I A4
M2 R RN, A 5T R, KLF4 76 & 05 5 10
RAW264. 7 4l it rh 2235 F 9, I H AL BE R 4 I+ 1)
B % iNOS BRI, 5 Z280mras - g iR —
KLF4 765 R4 B 2 5 A il T A Al K AR R
X AR BIHGE KLF4 0] STAT3 .mTOR Fl
NF-kB p65 [0 , A0S 3l ok ok A Ak S ik 23 1
i SN (T R o RS B0 S R R K i 4
24 h LI KLF4 B W15 00, Ul B 7E RAE RS
i KLF4 24 TR RRA A Sclk™) )8 78 %
JEFE LR NF-kB p65 {iG PGS il KLF4 %%
SRVEHT, KLF4 238 T 823 340% NF-xB pp65 3Rk,
P T I8 IE R RSN IR R S L A T FH LA
I KLF4 /5% DN RAE K T R EHZEATT

WG & —FIREE ARBUAS | 7 R0 1 A 28 R AR
&S HAE R PUE DU SEER, 280
FUUE , WG A B & P 6 P, T LLBH B 45
210 TR Rehg v e A e ik R (AR
DN /S 18 P 48 5E VR I S PL I e A R R R
FEAWFFEH 3833 CCK-8 S 56 B0 iF i B 2 140 F 4 e

LA, AR EE R WG 45T 41 il fi b
PR I5 FH o B R B A R A, 25 SRR,
WG 5 HG 41 B W4l il TNF-a | IL-18 4 3 9 1
iNOS YRR , XA VEFH 238 1 0 ] NF-kB p65 i #%
PR A, , 39 5 B W A LB AR 0 M I A% T sl R
F LA 0E . I Ah  KLFA 35 H7E WG /EHF
SRR 3 3 $E R KLF4 AU R AE i1 B
22 5% ,HAE DN R REREEN, 2 53]
WG BBITHLEI

g5 TR Ao 3R W R e A S
KLF4 F&R00/0 1 WG ] DL F W 40 i KLF4 1)
IR T A A A e A A AR T
TR MED BT, HALHE T KLF4 3% 353 & 4 il
T NF-«kB p65 ek, #Emim > 7 iNOS Rk,
$278 KLF4/NF-kB A5 Sl B iES 5 3] WG %
e = 4 A 3 DN (3 #2 . R T AR SR Bk = X AH
DK ) AR 1 F0URI AR I A N ASE AL 50 IE K 7E DL S 1)
WFFE R LAER T, LA DN B3R 20858 i 8 %
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Effect of wogonoside on KLF4/NF-kB signal pathway in RAW264. 7

macrophages stimulated by high glucose
Xie Shan'*, Xu Xingxin'?
(' Dept of Nephrology, The Fourth Affiliated Hospital of Anhui Medical University, Hefei 230001 ;
*Dept of Nephrology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To explore the effect of wogonoside (WG ) on the Kriippel-like factor4 (KLF4 ) /nuclear factor
kB(NF-kB) pathway of RAW264. 7 macrophages subject to high glucose stimulation. Methods RAW264.7 mac-
rophages were cultured and the concentration range of inactive effect of WG on cells was detected by CCK-8. Macro-
phages randomly grouped into LG group ( medium for 5.5 mmol/L of glucose) , D group (30 mmol/L mannitol me-
dium) , HG group ( medium for 30 mmol/L glucose), LG + WG50 group (5.5 mmol/L glucose + 50 pmol/L
WG), HG + WG12. 5 group (30 mmol/L glucose +12. 5 pmol/L WG) , HG + WG25 group (30 mmol/L glucose
+25 pmol/L WG) , HG + WG50 group (30 mmol/L glucose +50 pmol/LL WG). The expression of inducible ni-
tric oxide synthase (iNOS) in cells of each group was determined by immunofluorescence. NF-kB p65, NF-«kB
pp65, KLF4, iNOS, interleukin-1B (IL-1B3), tumor necrosis factor alpha( TNF-a) expression in each group was
detected by Western blot. mRNA expression of KLF4, iNOS,IL-13, TNF-a in each group was detected by qRT-
PCR. IL-1B, TNF-a secretion of cells in each group was detected by ELISA. Results Compared with LG group,
the expression of iNOS in HG group was higher( P <0.01), and the expression of iNOS in HG + W50 group was
lower than that in HG group( P <0.01). Compared with the LG group, high glucose can inhibit KLF4 expression
(P<0.01), stimulate NF-kB pp65, iNOS,IL-13, TNF-a expression( P <0.01), and increase the IL-1, TNF-
a level in the supernatant( P <0. 01) ; However, the inflammatory index in the WG groups significantly decreased
(P <0.01), but expression of KLF4 dose-dependent increased (P <0.01). Conclusion WG inhibits the expres-
sion of inflammatory factors and associated proteins secreted by macrophages by high glucose, and has the therapeu-
tic effect of improving the protective factor-KLF4.

Key words diabetic nephropathy; macrophages; wogonoside; KLF4



