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[ ZE)B®. Wit NS 2(aldehyde dehydrogenase 2, ALDH2) X BZ 41 ffd (human acute monocytic leukemia cells, THP—
1) - AN F NN B2 AIHE (human aortic endothelial cells, HAECs ) B4 520 A ML . T3k ¥ HAECs 43 A %3 B8 (Control ) 41,
ALDH2 NC #H , ALDH2 #H ,siRNA-ALDH2 NC 41 ,siRNA-ALDH2-1 -2 -3 41, Western blot & real—time PCR K45 Y34 | 41
FhBN SIS THP-1-HAECs ZiMIBE )1, Western blot JZ real—time PCR Kl A% 5% 53¢ K ¥~k B (nuclear factor-kappa B, NF-kB)#%&
SN, #8R . 5 Control 4] ALDH2 NC 4 Fe#¢ , ALDH2 2+ ALDH2 mRNA K& H # ik FiH (P<0.05); 5 Control 4 |
siRNA-ALDH2 NC 4 Fb# , siRNA-ALDH2-1 -2 -3 217" ALDH2 mRNA J 2 [ # ik 8 T I (P<0.05) , H:1 siRNA-ALDH2-2
ZH P ALDH2 mRNA J2 4 12k HHRAE . 55 Control 20 . ALDH2 NC 40 F#, ALDH2 41 rh THP-1-HAECs ZhFf 8 1 FA% (P<0.05)
A% HNF-kB ik i I8 (P<0.05) , AR ST 1 NF-«B ikt 1 (P<0.05) , 145 G55 (P<0.05) ;15 Control £ siRNA-
ALDH2 NC 4 [b#2 ,siRNA-ALDH2 41+ THP-1-HAECs ZhBHBE 142 R (P<0.05) , 4l h NF-«B FRik it 1 (P<0.05) , 4t il
B NF-kB ik & FH(P<0.05) , £1 2GR (P<0.05) , 4518 ALDH2 i@ ik NF-kB 4% st 2Emiim i THP-1-HAECs 3
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Effect of aldehyde dehydrogenase 2 on monocyte—human aortic endothelial

cells adhesion and its mechanisms

Liuv Hong, Wu Yueming,Chen Qingli,Yu Xiufeng,Lou Tianzheng

(Department of Emergency Medicine ,Lishui people’s Hospital)
[ Abstract)Objective . To investigate the effect of aldehyde dehydrogenase 2(ALDH2) on monocyte(THP-1)~ human aortic endothe—
lial cells(HAECs) adhesion and its mechanisms. Methods .HAECs was divided into the Control group, ALDH2 NC group, ALDH2
group,siRNA-ALDH2 NC group,siRNA-ALDH2-1,- 2,- 3 groups. The expression of ALDH2 protein and mRNA was detected by
Western blot and real-time PCR. The adhesive ability between THP—-1 and HAECs was detected by cell adhesion assay. The tran—
scription of nuclear factor—kappa B(NF-kB) was detected by Western blot and immunofluorescence. Results ; Compared with the
Control group and the ALDH2 NC group,the expression of ALDH2 was up-regulated in the ALDH2 group(P<0.05). Compared with
the Control group and the siRNA-ALDH2 NC group, the expression of ALDH2 was down-regulated in the siRNA-ALDH2-1,-2,-3
groups (P<0.05) ,and the expression of ALDH2 was the lowest in the siRNA-ALDH2-2 group. Compared with Control group and
ALDH2 NC group, cell adhesive ability,the expression of NF-kB in nucleus and the red fluorescence was decreased (P<0.05),and
the expression of NF=kB in cytoplasm increased in ALDH2 group (P<0.05). Compared with Control group and siRNA-ALDH2 NC
group, cell adhesive ability, the expression of NF-kB in nucleus and the red fluorescence was increased (P<0.05) ,the expression of
NF-kB in cytoplasm decreased in siRNA-ALDH2 group (P<0.05). Conclusion : ALDH2 could inhibit the adhesion between THP—1-
HAECs by inhibiting NF-kB nuclear transcription, and finally alleviate atherosclerosis.
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ik ok FEAE AL, (atherosclerosis, AS) J&—Fh 5 1ML
BN A BT REREAT T LA B G S A R
i PR 59 4 PR 2R B DI AR S A8 P AR S | S0
i I8 0 S B ) B0 P R 1, PR A 41 (human
acute monocytic leukemia cells, THP-1) - A 3 3 Jik
PN EZ 21 9 (human aortic endothelial cells, HAECs) %k
B AS B CHEAR BN EAT I H Y THP-1 [a] A K2
AR S A S ELR AR A S W AR PR T AR
REBTSEAEHE AS (A A Je  F% I AR AE X AS 1Bl
TR HAT S S H i = BT THP-1- 1%
A B ARG P AT 8T B, S S 2 (aldehyde
dehydrogenase 2, ALDH2 ) /& —F & i T2 b {4 B
i 2 5 ORG A 0 SC Bl | LA 225 M AR )
TEPEREAR S AS A D180 i 100 A8 005 % VI AH G-
{BREA 5200 THP—1— L4 P B2 200 285 BT v oK ] 60
AHFFEART ALDH2 1 24T 1B 4 & 9 THP-1-
HAECs ZhFh i FH B ARSCHLH]

1 WEFTE

L1 2E XA LS

HAECs T ScienCell A R, DMEM 5¢ 4> B B85 77K,
IPA 20 SR8 W 8 P I I 938 4 L3 F1 25 1 (bovine
serum albumin, BSA) I -6 50 9% 1 36 4 9738 A A A 7 4
BCA H FUE 1R G0 THE st R 28 A= M H R A BR A R
PVDF JIEIEF Millipore /Wl ; #B S A GG F 55 [ FEBR O A
A ;/NR BT GAPDH H e TR | B B AR 10 LU =50 B 1gG
(H+L) B EARIC L 2 HT A TG (H+L) M FAb 5t P A2 & 45
HEBARA B 7] St ALDH2 £ 5t T35 Abcam
NPT NF-kB p65 PATTREUARNL T Affinity Biosciences,
NF-B 0 A e iz A R & T 38 = RAE M HORA IR
NS S

T100TM PCR {1 T Bio—Rad /A 7 ; Tanon1600 F ¥k A
B RGN TF RKAEL ] TU-100C T 2UAH R AU F—ERHE A
FR /> ] s Neofuge 13R 51 V2 ¥R B0 HL (HFIS1 CO, 55 7744 1l
T Heal Force 23 ) ;IX51 %¢ )6 i S8 . CKX31 W i 5% 0 T
Olympus 2 7] ; HH=2 R A5 IR /K I 58 e F o 1R {3 A TR

] ;CFX Connect™ %% PCR ¥ ,ChemiDoc XRS-+# = 72 #( %
W2 R RE RGN T A SR A A A BR A R s RT-6100 il
BT Rayto 23 7.,
1.2 miask B om

AT AR HAECS, 8797 40 3 2 2 x 107 4~/mL,
R TN RS FME5 5% 24 b, #% HAECs ML/ A Control 41,
ALDH2 NC 41 ,ALDH2 #{ ,siRNA -ALDH2 NC 41 ,siRNA -
ALDH2-1.2 .3 4, Y4 hs Fcialn) vt W B kA 7, i e
255, real-time PCR HI Western blot K& YLk e | 1%
WU YU I Y siRNA 1R J5 22 SR P FE 0T 42
1.3 real-time PCR #M mRNA %A

BAVEAT RNA BEHC, 200 RNA JEARTE 05 40 &
Ji% cDNA, LA cDNA AR, 7656 i PCR AY EHEF TR,
LI GAPDH NS 1 454 ALDH2 RUMIN ik b, 21
1K % .RNase Free dH,0 9.5 L .cDNA 1 wlL Forward Primer
1 wL.Reverse Primer 1 pL.2 x qPCR Mixture 12.5 pL, JZRi
TR, =k 8 .95 °C 10 min, 28495 °C 10 s, 1B 2k ;
58 °C.30 s, #Efi{1: 72 °C 30 5,40 MEFR, KL /4795 C.
155,58 €C.1 min,95 C .15 5,58 °C 15 5,58 C .15 5,95 C,
0.5 °C, B 1,
1.4 Western blot

FEYLLE TR F BRI E SDS-PAGE 43 B3 I Mk 4 iz
A C 284 r etk . SR8 A=A 2/3 fr% . A
TR CREFEIE . RE5r B EEE R , I AHRGRIE , 4% 154
S A M S AR R TR 10 x PR HL IR, 5 4R F A L K
VAR FSAG L, I — S8 AR 2R R A R Marker, FRERHL
UK,60 V R ,80 V 43 B T, 24 AT M B AR —2F 1Y
AP TC 87 S, TV o AR T3 1251 (W 67 1 3 BT 4 PVDF
JEE, F B 15 s, VI R/IVEIE R, & HIAAT . fils
CEHRAT (A -IRA- IR - - JE AR A ) R BSA A
W37 PVDF BEE & —Ht (B2 1:100)3 h, IR H
THURRBEEERN 1:500) 9 F 2 h, THEERBUR RS,
1.5 miasknt %5k

4 HAECs 2280 T 24 LA F B3R ZR AR I HIAS
v e J2 7 5 A IS8 — g B T Ay 400 6 25 R 52 56 Ao o K
Calcein—AM FRic (£ €550 ) 1) THP-1 i 2 i A% HAECs
T BESR 1 b, B E v SR A B ) 200, J5e S5 AR5 A
B WS

&1 595K
EIE R 51975 SV bp FEPK B /bp B JREEC
ALDH2 F TTTCCCGCTCCTGATGE 17
ALDH2 R GCCTGTGAATGCCACTTTG 19 2 82
GAPDH F CAATGACCCCTTCATTGACC 20
GAPDH R GAGAAGCTTCCCGTTCTCAG 20 106 72
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1.6 S92k

P R YL oy 21 I AR RS SR Pt O NE L 40 H 1 5 % ML
FH PBS = Uk 4% 1) 2 5 EE [5 %2 15 min, PBS & ¥k ,0.5%
Triton X-100(PBS i) 2 ki % 20 min, /i1 5% BSA,37 C
1] 30 min, LSRRI —PL, 4 CE AR, T
TG B4 78 — 90,37 CHFE 30 min, PBS 123,
DAPI HOEHEE 5 min, XARASHEFT e, PBS #hisk, 50% H i
BRI, AR5 90 R PSR,
1.7 %itsam

9 FH SPSS 20.0 KA TS b, TR SEE TS 3K,
TE g TR + FrifE2E (v 2 5) Fn . U2 REUE LR
FHER R ZR 5 225307, AL P P LR LSD— 3, R 7K
@=0.05,

2.1 ALDH2 #% % &9 real-time PCR 33k

5 Control 41 (1.00 +0.02) . ALDH2 NC #H (0.95 +0.10)
He#E , ALDH2 20" ALDH2 mRNA Fikf [ (F=12.350, P=
0.001) ;5 Control 41(1.00 £0.02) siRNA-ALDH2 NC £1.(0.97 +
0.09) lL#¢ , siRNA-ALDH2-1(0.38 = 0.20) ,—2(0.03 £ 0.01) ,
-3(0.47 +0.28) 24 " ALDH2 mRNA ik Tl (F=12.350,

P=0.001; F=24.470,P=0.000; F=10.420,P=0.001) , H:"" siRNA—
ALDH2-2 #H " ALDH2 mRNA F&ik Bt (B 1),
2.2 ALDH2 # %% Western blot 3&3E

5 Control 41 (0.17 +£0.03) , ALDH2 NC £H (0.21 = 0.03)
HoA , ALDH2 4H (1.33 +0.34) ' ALDH2 3k & 8 (F=
15.12,P=0.001), 5 Control £ (1.12 +0.05) siRNA—ALDH2
NC 26 (1.09 = 0.14) %%, siRNA-ALDH2-1(0.78 +0.01) |
siRNA-ALDH2-2(0.33 +0.03) .siRNA-ALDH2-3(0.56 + 0.01)
20 ALDH2 #3k 5 T (F=14.38,P=0.001;F=15.72,P=0.001;
F=14.38,P=0.001) ,siRNA—ALDH2-2 #H " ALDH2 & [13ik
IS, S5 1 mRNA MIESS IR, 5 2:3E4% siRNA-ALDH2-
2 /EH ALDH2 T4 (K 2)
2.3 e gL 4R

5§ Control #H (163.00 +33.30) . ALDH2 NC £ (162.50 +
34.22) lb#, ALDH2 2H (54.83 + 13.45) AN BLIHTAE S KR AIG (F=
23.47,P=0.000) ; 55 Control £ (163.00 + 33.30) .siRNA-ALDH2
NCZ (165.00 +36.46) 145 ,siRNA-ALDH?2 £ (283.33 £ 46.97)
S IR AE ST 5 (F=26.47,P=0.001) (1] 3)
2.4 NF-kB f& 28 iz % 40 o Ji & o F Okt AL

TE A% 5 Control £ (0.93 +0.12) ALDH2 NC 44
(0.95 £0.02) Fb3 , ALDH2 41 (0.32 + 0.01)NF-kB p65 £ ik
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i P (F=17.38,P=0.001) ;5 Control £(0.93 +0.12) ,siRNA-
ALDH2 NC 41(0.94 £0.11) [t %% ,siRNA-ALDH2 41 (2.14 +
0.11)NF-kB p65 Fis 4 Fi# (F=21.56,P=0.000), 75411 &
1, 5 Control £4(0.95 +0.11) ALDH2 NC 41 (0.94 +0.11) It
% ALDH2 2H(1.56 + 0.19)NF—«B p65 ikt 8 (F=12.14,
P=0.002); 5 Control 41(0.95 £0.11) siRNA-ALDH2 NC 1
(0.94 £0.11) Ft#2, siRNA-ALDH2 41 (0.39 + 0.10)NF—«B p65
Fk NI (F=15.33,P=0.001) (18 4),
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HA7, 55 Control 41(1035 +1.20) siRNA-ALDH2 NC 2H(10.54 =+
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ControlZ

siRNA-ALDH2NC 21

ALDH2 NC 4

siRNA-ALDH24]

ALDH22

B 5 NF-xB#ZEMNELER

3 3% i

ALDH2 S F 2 F YR 12q24, HF A
VAR 5 T NI S i I T = 12
B AR LT ALDH2 AMUBER BN
LIRIE AN = IRTRANEIA Rt 4-T IR i b o s
PRI , R 4 i B B R, RA TR H
B F F ST 4 RAE S, ALDH2 FE N rs671 S22k
TEARBIIKEE A AE B BE ) 3 37 f B PR R 002 3
i S EERT LA D ApoE /N R 2l ik ks A A A6 B e 11
TR, I LR ALDH2 f9ZI8FITE P . 1 ALDH2 8t
Z BT 2 BN AS BEHUE PR E R . ALDH2 4
SR SN ALDH-1 BENS 3 50 £ I B B0 5 % A
Pt ASYEH , INTTHEI 45 =5 ALDH2 K HREXT AS £7
—E PR VE N, SAESE P HE |, A 5% 1 e
Western blot } real-time PCR 5l siRNA ALDH2
K ALDH2 33 F6iK 80K 7E HAECs Hi 323k, 45 FiF
S ALDH2 i iR # AR G i M), siRNA ALDH2-2
21" ALDH2 mRNA F&ik i ik, Bl i o f5 &
SEYRAT SRS, 38 ) 20 B AR R S A ALDH2 X
THP-1-HAECs MIZEMHVE , 25 R % W] ALDH2 3%
Ik BE B35 0k /> THP-1-HAECs B9 %6/ HE /1, ALDH2
kB RS ESE THP-1-HAECs HYZ5R, i
ALDH2 |5 g i THP-1-HAECs Zb Fff
KA ASYE

SN 5380 S FE A% A - P 1 A0 P 6 B v 47
AT, I HAE Z AR R 2 2% R 55, A
I, 54k THP-1-HAECs ZhRH s R A0 ST 2T
s HAERBLS] A AS BIBR SR HEE 1 2P bR
JERMF R SR R AR P B2 (R 8 NF-«B 5538
BSE—F AU S 5 A S FE | 531k S A N
PR B A5 i, Rl 2 5 2R RAEA I (155
TR, 7E AS I IEEAFE IR F a(tumor necrosis
factor—a, TNF—at) 14125 -1B (interleukin—1B, IL-1B)
S S 0E N T RE S I 1% HAECs 25 171 A9 ZE IR -3¢
ik HEMR(E THP-1 Z6F 8] HAECs, 7EibidfEr,
TNF-« e85 NF—«B _L 37 400 ] PR e 3ok w9 Ak
b, AR NF-kB 361k, T L5 1) NF-kB #F—2
P B> F (ICAM-1 . VCAM-1 E—cadherin ) %35
S THP-1-HAECs Zh [, FH il BRA% 4 4= A 05K
ERAESIIKN T IR AEAE R 7, PR NF—«B & AS
JORE SN AT 7= 4 B FE B K T e A Y
IR, N NF-«B p65 s ih PEfe i Z i THP-1-
HAECs ZEFH7, #1H] NF-kB p65 & (1 FikRE %
U/ TNF-o 35509 THP-1-HAECs %5 BfF &2 2 11 26
B PR 280081 DT 8 BH 38 L 410 1) NF-wB 119 %% S Bk
W EIDH THP-1-HAECs Z5B, JE855 AS JEFE,

7] I A WF 5T 78, ALDH2 34035 J Al 3 1o 310 i)
NF—«B {E AL 4% 4— 255 T4 2 (4-hydroxynone—
nal ,4-HNE ) 1755 19113 JUAH M35 58 R % | F i el
S I Bl bk v R A 100 A B 300 X — 25 SRR ALDH2
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A GBI o PP NF-kB iR 1 kR H G2/ AS 1)
VYER o RUESEIHEDN  AAH 5T K H Western blot £l
ALDH2 X NF-«B 7t 4 i A% Kz 20 M J5z v ¢ 3k 1) 5%
Wi, 45 SR B ALDH?2 i3 335 B b 35 ek /D 4 ffg Az v
NF-«B AL, (i NF-«B BURZELIMEE A, MTALDH2
FR RGN T NF-kB (9335, il
5T th NF-kB B ZRIE D o 3k — 45 130 ] i
ALDH2 ke NF-xB BB A7, B/ THP-
1-HAECs [}, JE M2 AS JEFE, AN{LAntL , AHF
S K R PE DO CH AR KM ALDH2 X NF-«B #Y
WAL 45 W] ALDH2 26358 i s &1
NF-kB %¢ 658 & )& 55 , ALDH2 &3k & F # J fif
NF—kB 2GR EERITR , HgE S Western blot /46
S5 FE /MU ALDH2 3 26355 BEf% i o 4 )
NF-«kB W54, 1/ THP-1-HAECs 25 [}, 2k
SR AS HEFR

25 TR, ALDH2 i F6ik 844 & siRNA ALDH2
£ HAECs % gyl , [Tt 355 ALDH2 fefi i
THP-1-HAECs i/ % NF-kB #5507, ALDH2 £k
7 AL E THP-1-HAECs &5l 52 NF-kB B 17,
UEHH ALDH2 i3 3235 REA% M i 0 il NF-xB AZF 4
I8/ THP-1-HAECs Zh/}, FE M2 AS R,
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