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[{HE] BHEY KT RZ (irisin) A5 £ 4 (LPS) % F09 WL m IR %ok, ik RN IR AN-# K M X 28 16 (HUVECs)
3+ LPS(100 ng/ml.) 422 12 h # 5 1 K 40 545 A AL | irisin F TR B AT LT irisin( 20 nmol/L) FA4L 2 24 h, ELISA X5 &4
M 4 fE3E AP drisin A% T & PCR AWM &40 X 52 4547 9 fo ieA~F (IL) -18 \1L-6 , 4 4w fLAS LB & -1 ( MCP-1) it 78 3% 58 )
F-a( TNF-a) Fo BAL 2 #3547 NADPH £10BE 2(Nox2) MR A T4 £ 2 48K BT 2(Nif2) A R A4 H ALEE 2(SOD2) #9 mRNA
KT, o JE PP IE kA FNDCS & & &k p65 & @ BB AL Fe A2 2545 2 3 X A &40 ) SL 8% B 285 (LDH) 7 & & 48 ie & — &5 ( MDA)
A8 VA Bt B A ABE (CAT) Fo 5 b H Bk it B AC 4 B ( GSH-Px ) #9 7& 7% ; DCFH-DA % JR3R 4T 4 ) 7& # & (ROS) 7K ; CCK-8 & 4]
HUVECs A& &, R (1)LPS A ZTH#H A A& 488 irisin & A2 3k (P<0.05) 5 (2) LPS 2840 gL 4 7& 0 14K LDH & ik 838
(P<0.05) , irisin 222 280 B B 2K & ( P<0. 05) ; (3) irisin 422 28 4m it X 5z 45 4% 1L-1B . MCP-1 F= TNF-a /KT8] 2 F i, p65 & & 5
BRAC A A% 3 A4S KT AL % ) B 2 435 ( P<0. 05) 42 IL-6 KT R %% m (P>0.05) ;(4)irisin &2 R % Nif2 mRNA K- (P>0.05) 12
T A& Nox2 & ik FF38 m SOD2 # 3 irisin 4L 32 AL B KAk 20 i MDA 48 5F 3% Jm 20 B 37 BACHF CAT #= GSH-Px #97& 1 ROS A
EFER Y (P<0.05), &8 irisin 3 LPS 5 564 M & 48 16 5% Fo BAC B B45 B A 9 B 09134 A
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Effects of Irisin on Lipopolysaccharide-Induced Endothelial Injury

DONG Wensheng, GAO Yipeng, YE Yunjia, LI Kang,ZHANG Xin
( Department of Geriairics , Renmin Hospital of Wuhan University , Hubei Key Laboratory of Metabolic and Chronic Diseases ,
Wuhan 430060 , Hubei , China )

[ Abstract] Objective To investigate the effects of irisin on lipopolysaccharide ( LPS) -induced endothelial injury. Methods Human
umbilical vein endothelial cells( HUVECs) were cultured in vitro and exposed to LPS ( 100 ng/ml) for 12 h to generate endothelial injury
model. Cells with irisin intervention were pretreated with irisin (20 nmol/L) for 24 h. Irisin level in medium was measured by ELISA kit. The
mRNA levels of inflammatory markers, including interleukin( IL) -1 ,1L-6, monocyte chemotactic protein 1( MCP-1) ,tumor necrosis factor-a
(TNF-a) and oxidative stress indicators, including reduced nicotinamide adenine dinucleotide phosphate oxidase 2 ( Nox2) , nuclear factor-
erythroid 2-related factor 2( Nrf2) , superoxide dismutase 2(SOD2) were detected by real-time quantitative PCR, and Western blotting was
used to assess FNDCS5 protein expression as well as p65 phosphorylation and nuclear translocation. The amount of lactate dehydrogenase
(LDH) leakage, intracellular malondialdehyde ( MDA) content, and activities of catalase ( CAT) and glutathione peroxidase ( GSH-Px)
were measured by commercial kits. DCFH-DA fluorescent probe was used to measure the intracellular reactive oxygen species (ROS) content.
CCK-8 assay was used to detect the survival rate of HUVECs. Results (1) Irisin expression and secretion were significantly decreased by
LPS insult (P<0.05). (2) LPS significantly decreased cell viability and increased LDH leakage ( P<0.05) ,which was alleviated by irisin
treatment (P<0.05). (3) Cells with irisin protection exhibited reduced levels of inflammatory markers , including IL-18,MCP-1 and TNF-a,
and p65 phosphorylation as well as nuclear translocation were also inhibited ( P<0. 05). However, IL-6 expression was not affected by irisin
(P>0.05). (4) Irisin treatment had no effect on the mRNA level of Nif2 (P>0.05) , but Nox2 expression was downregulated, and SOD2
transcription was upregulated in cells with irisin incubation. Besides, irisin treatment reduced intracellular MDA content and restored the
activities of CAT together with GSH-Px. ROS generation was also significantly attenuated (P<0.05). Conclusion Irisin exhibits significant
protective effect on LPS-triggered inflammatory and oxidative injuries to endothelial cells.
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t LPS AR T S 404 pos 2 1 R Ak il 1) 4% N
AL, TATHE TIN5 R A JBT R 3K 43 04, Jin s AILAA R AE
N, AN LPS Hll A fiff 240 i A8 1k e R AR S S A
1 PN B AR A AL B A . SR R (lirisin) A2
BHBEFRESMN BT EREAAMTEEEDS
( fibronectin type I domain-containing protein 5,
FNDCS5 ) 55 VR il (¥ — g UL IR I 710 gt
PN e FOBE bR 9 5 AX 08 25 5 i A8 I VR A0 2R
irisin ZKF- B R B MHG N ivisin DU 4 AL A4 BE 5 4
H \ﬁ%ﬂﬁ”‘%%‘%*&?jﬁo 7‘%5’[‘, irisin 7E4EFF N 2 I EE I
WREEZAEM, Pan %57 KB irisin 73 13 ¥ 17 i
EVEBCER 1 2 SRt TN K ML ) B e 35 LT T BRI M 4R
(reactive oxygen species, ROS) , K ¥ EMANER . Zhu
S WFFT R W drisin 83T ERK1/2/Nef2/HO-1 %45
T S B 1Y BT AT i [ 0 B 4R 16 ) 8 AR I8 (superoxide
dismutase , SOD ) Fl4F Bt H K i 48 1L 97 i ( glutathione
peroxidase , GSH-Px) 1 ] R L3P O ERRUIALAE A B2 400 Jfd £
SN A B, JF A W B /)N BRUAR O IE T B, DA
T 0% ERK /2 8V I 87 P B 200 i 15 4 0 i
. WAk, Deng % BFSE A & BE, irisin 7T 5036 1 301
FACLAR Y75 0 N B A L AR A e R, 2B
A BRI & B irisin AN AT 28035 B 2 2R 175 5 1Y 0
JULEH e A I B £, 38 W) A 2 8 2 s AR b D REARS
S A ROET dvisin 76 LPS 5 509 P9 2 41
P03 e 19 4 T 6 T S8 4, DR A T 5 3 g 2
LPS 55 1) A B & K 9 B2 28 g ( human umbilical vein
endothelial cells, HUVECs) #i £ £ 5 | #8145 irisin X%
LPS 755 1) A B2 40 10 5 E A S8 A0 10 O 52
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L1 EEMBILES

HUVECs 41tk [ YRGene 2 ; irisin il LPS
4 A Sigma-Aldrich /N irisin ELISA K30 & 5
R&D Systems A F) ; RPMI 1640 £5 373 it 4 1137 ( fetal
bovine serum, FBS) Fl 0. 25% [k & [ i 17 W % 14 A
GIBCO 2l ; CCK-8 7R & W H A AL BHE A BR 2>
20 TRt o (27,7
dichlorofluorescin diacetate, DCFH-DA) ) [ F§ 5L 2 h{,
W) TREESE BE ; LR Wi A i (lactate dehydrogenase,
LDH) P4 [ ( malondialdehyd, MDA ) 5 #4627

& i E AL & ( catalase, CAT) F1 GSH-Px &5 & 15
W F 3= K5 10 5% 5177 & W A Roche 2 W, BCA 4
FE 5858 & 3 Thermo Fisher 23 F] ; FNDCS {41y
H Abcam 23 ], 47034 5 40 Bl A% LR ( proliferating cell
nuclear antigen, PCNA) $ii/&l | Santa Cruz 2 Al , p65
SR L p65 B IR AL A R H i E-3-w R M A
( glyceraldehyde-3-phosphate dehydrogenase, GAPDH )
PRI A Cell Signaling Technology NTE L AR SEEt
%6 5E B PCR Y ( LC480, Roche ) . fiff A7 1% ( Synergy
HT, BioTek) Fll Odyssey %¢ Yt 414#1% (ODY-2182, LI-
COR) %%,
1.2 fRiEFRSHE

HUVECs JH % 10% FBS 1) RPMI 1640 K F% 515
7% 48 h J5 M 2 6 fLAREL 96 FLARFRELEE 37, e 4 Y
K2 70% ~ 80% il 75 B2 5 TG L 37 15 % S L Ak 7
12 h, 2R J5 H irisin (20 nmol/L) B &5 & % 7 Xf iR
(vehicle) T 4k ¥ 24 h, Bfi J5 0 A B BR £h 2% P
( phosphate buffered saline , PBS) & LPS( 100 ng/mlL) 2k
ZiEHE 12 h,
1.3 ZBREFELE

FE RN B 3R IE T PBS YR 3 8, A E A2
RS T UK b R BB IKS (170 I/ min) 24 i
15 min, FHYHHEEE] T 405 5% 52 20A N 19 EP & K
PP 2% (BCA E A B2 M, I A
10 WL 7 109%SDS 2R P4 4 e Joig B8 e i vk, SR e #2211
R R R AW B SN AR 1 h, VRN 3 T
4°CMHIKR, Z/EHE 3 8, P EREECHET
1 h,Odyssey & EHH A€ &
1.4 SEREEEE PCR

Fr KA IR TRIzol M IFHEAT RNA $2HR,
NanoDrop 2000c 284h 43 G FE TN E RNA ¥R FE J5 HX
2 g RNA F S 8% 5% 50 & B i 3 s & il B #b
DNA, F GAPDH N 245 20 4 A 46 b 11 48 ML A
% (interleukin, IL)-1B  IL-6, 5 4% 41 I #4 1k & H-1
(monocyte chemotactic protein-1, MCP-1) | i 3R 5E
F-a( tumor necrosis factor-o, TNF-o0 ) 148 £k 1V B4 45 i
NADPH % 1k B 2 ( reduced nicotinamide adenine
dinucleotide phosphate oxidase 2, Nox2) A% % 5 K F-£1
% 2 FEHF 2 (nuclear factor-erythroid 2-related factor
2,Nrf2) .SOD2 ) mRNA 7K,
1.5 40 LDH iR HE MDA &£ CAT 1 GSH-Px
B E AR

Al LDH Jw i1 5 MDA %4  CAT H GSH-Px i
T PRSI 24 2 BRI & U A3 37 T
1.6 #ifE DCFH-DA #&

WEPREE R 55 AR SR A A 10 wmol/L
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i) DCFH-DA JG I 1% 77 FL 4k 22 5% 5% 30 min, S8 J5 W%
SR PBS YEVR 3 i, (i 9O Wi M489t
g,
1.7 HafEEREN

AEERZE R 4% 10 pL/fL7E 96 FLAH A CCK-8
R 37 CIRAGE 4 h, FHEEAR AR DU £ 41240 i 78
450 nm KA GRE (A,s ) T
1.8 SitEFHZE

PR B s U B bRl 25 (x2s) R, R SPSS
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2 #R
2.1 LPS #% P B 408 irisin B3R % 5

irisin #& 1 FNDC5 55 Y] B¢ il i) — Fogr 1 L A
T, 40 1a fif7s , LPS ZLBRANH] P K2 408 FNDCS 25
F3K (LPS vs PBS, P<0.001) ; A1 b, Bl 21 15 57 5
HRY risin WA B (& 1b, P<0.001)
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STt —
24%10° 127
i l

0.8
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£ 047

0
PBS LPS

. a, FNDCS5 & 1905 B F e S 45 5% b, HUVECs 35 3R 2 irisin WRBE,  #

Fn5 PBS 4l Lk, P<0. 001,

1 LPS ##I B 4A A irisin B9 RIE 53 i

2.2 irisin ZE LPS S0 M B ARG
W 1 Frzx, LPS Ab#EH i 1] HUVECs /775,
LDH Bt 0 5 3 0 ( P<0. 001 ) 5 irisin Fi A0 35 D) 3

TNZRAEAEIG R A LDH B, W LPS 5 51 P
44455 (P<0.001)

£ 1 irisin B LPS FSH A K ARG

4151 Ayso 1H TR/ % LDH/(U - L")
PBS+vehicle 0. 6030. 053 100. 000+8. 787 90. 167+8. 519
PBS+irisin 0. 6120. 053 101. 521£5. 954 87.667+10. 328
LPS+vehicle 0.455£0. 022 75.505+3.791° 272.667+24. 833"

LPS+irisin 0.584+0.032%

96. 821+5.332% 115.167+8. 658"

1. FIR 5 PBS+vehicle HA L, P<0. 001 ;#5875 5 LPS+vehicle HAH [, P<0. 001,

2.3 irisin JF % LPS 5089 P K 40 i 5 E & B2

RAE RV AE LPS 55 1 P B2 20 it 48 40 v ke #5
SRR, WA 2a Ft7s, LPS JI380HH 5 A0 o R 400 i 6
it AT~ IL-1B . IL-6 . MCP-1 Fll TNF-ac ) mRNA 7K ¥
(P<0.001); 1 irisin £ 47" 2 40 §fg 1L-18, MCP-1 #01
TNF-a () mRNA 7K 0B & B (P<0. 001) ,{H 1L-6
FIEANZFM (P>0.05) , BLAMIFFEIA K& B, irisin 4b
FRATHNH] LPS 75 5 09 9 B2 40 M p6s 2 1 IR 1k A%
A7 (FE 2b, P<0.05)

2.4 irisin #0#1 LPS %S89 P B 40 AE S 4K B i3

AL R 2 5 LPS 175 5 1Y TN B 40 AR 5
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FEIRIFHIMPLE AL B SOD2 # 5% (P<0.05) , {HX} Nrf2
i) mRNA 7K F-TeREm 3 55 25 # A BA LA 9 i iE — 2
(P>0.05), ALK 6B | irisin 20 BE AT ] LPS
PR E it A A, AT E LB CAT #1 GSH-Px i
AT REMK S (P<0.001) (£ 2), DCFH-DA %t %5
RFE— 2 UE M ivisin F0H] LPS 5 5 19 N B2 41 ROS
AW (I 3b,P<0.05) ,
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T a, RAETEARA mRNA FIXT K8 55 b, p65 H (B8 Ak FIAZ 56 v Go BE B 45 5 ¢, p65 R I B IR Tk A% 5% 1
ERLGER . p-p65,p65 BERILEE [ ;1-p65,p65 E ., * #7815 PBS+vehicle A H., P<0. 001 ;* /R 5 LPS+vehicle £
ik, P<0.01,

2 irisin % LPS %S89 M K 40 A ¢ I I R

r ' 7 [ pBsvehicle
I:l PBS+irisin
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7 I:l LPS+irisin

AR iﬁﬁﬁ il

mRNAFIX K

4 1
Nox2 SOD2 O vehicle [ irisin
%
b 3
PBS LPS B
3
Z 21
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_ #
< - 4
: | ’_L‘ ’l‘
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=
= 0 .
PBS LPS

W a, BALRIAE FREY mRNA AHXS K SEE 4 b, DCFH-DA e i 25 5 * 7R 5 PBS+vehicle 4140 1L, P<0. 05;* %%
5 LPS+vehicle 214, P<0. 05,

3 irisin #0 % LPS 55 H89M B 4 Ba LB #
F2 irisin X A B 4RAA E L B EFEHR MDA CAT #1 GSH-Px B 5§41

2551 MDA/ ( nmol -mg™") CAT/(U-mg™") GSH-Px/(U-mg™")
PBS+vehicle 0.563+0. 117 40.997+5. 661 4.533+0. 440
PBS+irisin 0.505+0. 138 41.070£10. 097 4.612+0. 542
LPS+vehicle 1.970+0. 442" 17.942+3.210" 1.287+0. 142"
LPS+irisin 0.777+0. 099* 32.290+3. 187* 3.305+0. 362*

T “ FEIR 5 PBS+vehicle HAHH , P<0. 001 ;#3875 5 LPS+vehicle A F, P<0. 001,
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H1 N s 55 P8 2 3% 2R 1 T 280 285 4 3l | A T30 IX s
PR s IR C R4, FNDCS B C % A Bz
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