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[ ABSTRACT ] Aim  To compare alliin and allicin’ s effect in inhibiting tumor necrosis factor-a (TNF-a) induced
inflammation, and to investigate whether alliin can substitute allicin in resisting atherosclerosis. Methods Human
umbilical vein endothelial cell (HUVEC) were divided into ten groups and treated for 16 hours as follows ; Control ( treated
without any drugs) , TNF-a(1 pg/L), alliin (10 mg/L), allicin (10 mg/L), TNF-a(1 pg/L) and alliin (5 mg/L,10
mg/L,30 mg/L) ,TNF-a (1 pg/L) and allicin(5 mg/L,10 mg/L,30 mg/L). The mRNA expression level of intercellu-
lar cell adhesion molecule-1 (ICAM-1) was determined by real-time PCR.  THP-1 adhesion to HUVEC was measured by
rose Bengal staining.  Migration function and MTT text were used to demonstrate the effects of alliin and allicin on the
smooth muscle cell” s migration and proliferation. Results TNF-a treatment significantly increased the mRNA expres-
sion of ICAM-1 in HUVEC, while alliin and allicin pretreatment all blocked the TNF-a induced mRNA expression of
ICAM-1, and also effectively blocked THP-1 adhesions.  Further more, alliin and allicin inhibited TNF-a induced con-
tractile fiber cell” s migration and proliferation functions. ~ However, allicin was a bit more effective than alliin. Conclu-
sion Both alliin and allicin can inhibit TNF-a induced inflammation and atherosclerosis, and alliin may substitute allicin

in resisting atherosclerosis to a certain extent.
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1 #RnTEE

L1 RFIFN{LEE

N # K 9 % 48 B (HUVEC) W B LB & 4 4
YA IR A 8 (ATCC Number: CRL-1730™); &
B K B0 BT 8 AL 48 B (ATrS) Fr A A% 48 L ( THP-
1)1 & E R I 28 18 % ; DMEM 3% 5 36 4
3% (FBS) % GIBCO /& 7= & ; RPMI1640 3 7= 3 |
PBS /A JEBE-EDTA AW A FH AW EHB AR
PR 5] ; TNF-a (% 5 300-01A,10 wg) # PeproTech
INE] PR B4 Sigma A B 5 (R-3877,5 g) ;7
AR AGEZFHAWERBELENRRARAT,
Gold View I & 4% # % & 7| 7 Solarbio /A 8] /= & ( 4t
£ .G8140) ;SYBR Premix Ex Taq GC W @ £ £ 4 T
B(AZE) AR AT ;cDNA 4 & 7| & # Fermentas
OyE] R W S B PCR B, B 48 DL MyCycler
PCR L% W & Bio-Rad A 7] ; % % i H 14 40 32 &
45 % Tanon 4100 — a8 3 %45 A Thermo 3111;
15 15 #8 3 B 0 AL A Heraeus Labofuge 400R
1.2 EEEFREEMENE
121 ABF# bk ) R 20 B 3% 7 B 4 40 R R
HUVEC ¥ T 75 mL 3 = #F , v N4 10% FBS
#y DMEM 3 2= % 10 ~ 15 mL, T 37°C \5% CO, f=
100% WAn g EWERFFFER, 2 ~3 KRR —
K FDAEKR 0% % E G, RE2EFEF,

6 ~7 X HUVEC Al T %%, # % 6 X HUVEC ¥ &
F4 10% FBS 4y DMEM # 3 2 o | % 40 jf 4 K &%
90% % JE Ja , # i 4 0.5% FBS t DMEM #: 5% &
YLk AL P2 8 h, % HUVEC % J 4 % 10 4. % FE 4
(FEETHYALIE) INF-a(l pg/L) 4 55 28K
(10 mg/L) 4, K 7 % 4 (10 mg/L) ., TNF-a
(1 pg/L) + 7 2 (5 mg/L .10 mg/L .30 mg/L) 4
1 TNF-a(1 wg/L ) + K7 % (5 mg/L.10 mg/L 30
mg/L) 4, H T T £ 5,

1.2.2  AJF#mk W& 2 18 % RNA 32 5L Fr 4 g
JE 7, Fl PBS V& % 3 &, hm 200 pL Trizol, ¥ 8 # &
ZLfE 5 min, B A 40 f0E) 71 & T F 4 % 2| T RNA B
#7 1.5 mL Eppendof % # ; n 200 wL 417 70 4147,
Z i E 10 min, T 4°C ., 12 kr/min % 15 min; %
WEHERZED —#H WL RNA BEAY 1.5 mL Eppendof
R MANFRRRERE, RRIEY, -20CHKE 20
min, F 4°C , 12 kr/min 10 min; F E¥E, w1 mL
DEPC KB % 8 75% .8 7% 7% ,4°C . 7.5 ke/min &
N5 ming 3 EE, MO ERLF K TE, B 20 pL
DEPC /K7 f#t RNA, 3 F A% B2 5 S 20 7 DU € ok
1.2.3 SEB AR TR AR R A cDNA
A RARF &V, 9 A B 2.5 ng & RNA, i # F &
cDNA, 7£ %8 2 & PCR {L L4 /Il mRNA #2 PCR 7=
W RIEACE, #i G L€ & PCR B A& REFF 7
MBI MRA R, A\ 8 Bk B AT LB E B PCR R RL,
FRE 4 :95°C FLE 2 5 min;95°C30 s,55°C30 s,72°C
1 min,35 MEIR, & & 72°C L 5 10 min, ICAM-1 3]
4 b 5'-TGA ACA GAG TGG AAG ACA TAT GCC-
3', T 5'-TCA GAT GCG TGG CCT AGT GTT-3',
% GAPDH 5|4 £ 7% 5'-CGA CAG TCA GCC GCA TCT
TC-3", i 3'-CGC CCA ATA CGA CCA AAT CCG-5',
FAFREMEATEEL3 K, 5 W% GAPDH 3 —
fUIH B 5236 1R 2 R BT,

1.2.4 AR5 A3k M Kk b 665 45 B
ME K% 6K HUVEC # AT 96 LR &, 47
417000 40 80, FF 40 K K 80% B E E R, LK
AFE 8 h (4 0.5% FBS ) DMEM 3 % 25 %) B
JH 254 WAL 3 N B, B e N TNF-a 3£ 48 #2 16 b,
Z& HUVEC # fm X\ THP-1 48 8 1.3 x 10° 4~/FL ( [l
T84 R T 4 % ) ,37°C 5% CO, i & 1 h, F PBS
TR R4, AN 0.25% j2 41 100 pl/3L, %38
YEF 10 min, ¥ %= 9 & g 41, n Z B -PBS(1:1)200
pL /3L, FRAER 1 h, BEARBL 570 nm W HELE (A
i), & & Fl 233l A &= 8 FL (KA THP-1) A
BERTHME,
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1. 3 K ER K zh Bk T 78 AL 4 A 1 38 #0372 U =2
1.3.1 KRR DR B Ldm i 6d 33 I B2
BERATS BERT 75 mL B FMmF, A8 10%
FBS & DMEM ¥ 7 4 10 ~ 15 ml, T 37°C . 5% CO,
A1 100% A0 E R R R R, 2~3 RIBR—
KB K R 90% BB E e R R, 8 ~
10 X A7rS T 525, K5 8 R ATiS &R T4 10%
FBS By DMEM 354 & 78 96 T # (378 L 50 ) K
J% 2 0% BUE 3 6 FLAR (I L5 ) K A £ 80%
% A, ¥ R4 0.5%FBS By DMEM L4 % < 8 h,
10 4. BA(FEEMAHALIE) TNF-a
(10 wg/L) 4 FraH (10 mg/L) k7% (10 mg/
L) 4 TNF-a ( 10 pg/L ) + 7 £ % (5 mg/L .10 mg/
L 30 mg/L) 4178 TNF-a(10 pe/L ) + K3 % (5 mg/
L.10 mg/L. 30 mg/L) 4, fl T UL T 525, 44 L%
BEMMEI, FHAWAENH LR FER K AR
Z 4L FE 30 min, B A0 TNF-o #£40 7 16 h,
1.3.2  MTT %0l & K R K 3h bk -F 78 WL i 64 35
s 10 AR E AT ATS 5T 96 I, 4
AP S R LN MTT ¥ (5 g/L)20 pL, T
37°C 5% CO, 71 100% 1871 1§ J& 09 3% % 46 o 4 5
B3 ~5hy &b & BEAR, FIL A 150 pL
DMSO, & 3% 10 min, {# ¥ [ 70 2 % % ; #% 4 490 nm
WK, BB AR LN E &L A, IRF
SR F SPSS 17.0 B oA & &
1.3.3 XL E0E KR K3 R-FHF I8 e 6h it
% W ATS FrE 6 IR L (RATE 6 LAUK I E
—AHARNEEAENFR), FEAREKES
90% % JE Bt HATYRAE, BIERMETH LW 4
MLE 6 FUAL b & e — U 6y 20 B %) B, R PBS 2
H2~3 R, RHERB, HWAE24h B (EELA
N3 1 FRMApFEREPA)EEENHZ LN
FETWNEFME BT REN ATS T8 &3 %5
HOMERATS WHEMBESR, N NAHREEEL3
R BANEI NG ENE, BCEHME,
1.4 SitF4bE

£ R A SPSS 17.0 o3t # 4 32 , i+ & ¥R A
xtskKT,P<0.05 HZRHABFME,P<0.01 § %
FHWEEME,

2 & R

2.1 HEBMAGFEMNMESRTEETF « EBSHA
B &R Bk M B2 LA RO AR BE B BB 0 F 1| RIZAIZIN
PG E B PCR 4553 R TNF-o /EFH 16 h &, 7]

i HUVEC 40/d ICAM-1 mRNA )20 158 (P <
0.01) ; M HFF AR B R 57 R AL S , ICAM-1 mRNA
B3R ] B S 58 T TNF-oo Bk Ah B A 5 o5 R 41 A
KR EHES TRE®(ERL) .,

1. HREBMAFEN TNF-a FSH ICAM-1 mRNA Rik
rIHME{ERA

Table 1. Alliin and allicin inhibit the expression of ICAM-1
mRNA induced by TNF-a

| ICAM-1mRNA
pogicE:| 0.011 =0. 000
FREMR 10 mg/L 4 0.013 0. 001
Kir& 10 mg/L 4H 0.011 0. 000

TNF-a 1 pg/L 21

TNF-a 1 pg/L +RZ R 5 mg/L 41
TNF-a 1 pne/L +RZR 10 mg/L 41
TNF-a 1 pe/L + 3R%R 30 mg/L 41
TNF-a 1 pg/L + KEr# 5 mg/L A

0.490 +0. 007"
0.407 £0. 003"
0. 255 £0. 004"
0.092 +0.001*
0.334 +0.001*

TNF-a 1pg/L + KiiZ 10 mg/L 4 0.223 0. 005"
TNF-o 1pg/L + K% 30 mg/L 24 0. 082 +0. 000*

a i P<0.01, 5% B A,

2.2 HEBMAFREXMEREERT  FSHA
B ER Bk M 4 5 N Bz A A R P I RO S0

TNF-a 7] LK K58 HUVEC F1 THP-1 f4 %6 [}
YERI(P <0.01) , 1M 75 2082 A KR 25 AT A 20 il e
TNF-o 1755 (0 R BEHE 386 0, I 7F — 52 e B 11 161 P i
F wn AR K R Z R BB I V3R ows
R AR ITEFECRARI(R 2) .

®2. FEBMAFREX INF-o FSH HUVEC 1 THP-1 54
4 A B 4 1

Table 2. Alliin and allicin inhibit the adhesion of HUVEC
and THP-1 induced by TNF-«a

THP-1 5 HUVEC

AN

4 HIBM (A i)
Xf B 2] 0.118 = 0.018
PR 10 mg/L 4 0.118 + 0.036
K#rZ 10 mg/L 4 0.123 = 0.027
TNF-a 1 pg/L 4 0.347 + 0.021"
TNF-a 1 pne/L + 3R%R 5 mg/L 4 0.265 = 0.027"
TNF-a | pg/L+ 528 10 mg/L4H 0.218 + 0.008"
TNF-a | pg/L + #2830 mg/L4H  0.181 = 0.012°
TNF-a 1 pg/L + KiEEg 5 mg/L 4 0.277 + 0.013"
TNF-a 1 wg/L+ KFFZE 10 mg/L4 0.206 + 0.005"
TNF-a 1 pg/L + KFEE 30 mg/L 41 0.153 = 0.020

ay P<0.05,bJ P<0.01, 5% B4 A,
2.3 HEBMAFEEXNMBIAIEREF-o FEHKX
FRUBR) K Bh Bk 7 78 AL 40 R 12 SE A0 # B0 22 0

Kigf iy ATr5 28 TNF-o /E G, HoAT B8 A 5
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V400 2 3 58 | 5 % B e 45, 22 A i S
(P<0.01) ; Har MR s K R WAL G | B8 g
BEAE B A5 B0 A sk i, b Y 25k B S 30
mg/ L I T4 BRAH s KRR IVE TRBCR IR AL T35
HAIR(F3I A L),

x3. RAEBMARENH INF-o FSH A7:S EEMTE
R

Table 3. Alliin and allicin inhibit HUVEC’ s proliferation
and migration induced by TNF-a

— I Hu 3G 5 TR
; (AfH) (pm)
X HEZH 0.275+0.019 215.4 +26.5

0.278 £0.003 216.7 +25. 1
AR 10 mg/L 4 0.292 £0.006 219.1+24.6
TNF-a10 pg/L 41 0.412 £0.003" 320.4 +42.1"
TNF-a10 pg/L+ KK S mg/L 4l 0.353 £0. 015" 302.5 +23. 4"
TNF-a10 pg/L + K52 10 mg/L 41 0.298 +0.016 265. 1 +13.3°
TNF-a10 pg/L + K2 30 mg/L 41 0.297 +0.034  241.6 +21.3
TNF-a10 pg/L + &R 5 mg/L 41 0.396 0. 002" 308.3 +26.6"
TNF-a10 pg/L + 52 10 mg/L 41 0.328 £0.006* 276. 6 +30. 3"
TNF-a10 pg/L + 5202 30 mg/L 41 0.298 +0.016  246.8 +27.5

KFFZE 10 mg/L 41

ay P<0.05,b 4 P<0.01, 5% EHE,

1. REBMAFZME INF-o BSH ATS TBER
ACHXTIRA B R IR, C I KFRE A, D F TNF-o 41,E1 E2 |
E3 Jy TNF-a + #4882 (5 mg/L .10 mg/L 30 mg/L) 41,F1 F2 F3 K
TNF-a + K% (5 mg/L.10 mg/L 30 mg/L) 4,

Figure 1. Alliin and allicin inhibit HUVEC’ s migration in-
duced by TNF-«

3 i3t i

Bl PR B2 2 AN T A Ji , AATTZ VAR 2] As
S50 MR 8 BB AL A AE AR BT 38 S RN AR 4%
RIE M FEAFHIE, M HTZE T As BA R EIEA
IR AR As FUIRGASTE B RN FS G SR ¢
W1, S A H AR AL, R, ABTR A
T BRI SAE R RIEST As HAEEE L, &
5T o, s 2 R 3 K55 & AL 3 HUVEC A i
/0 H TNF-o 15519 ICAM-1 mRNA ik 501
hn, HA s> THP-1 5 HUVEC ROZERHE, Ak,
AT S A5 2 B B K R TAL 3 A7+S W] ]
HEANH TNF-o 35509 ATrS (IS5 AT BAEN .
P 25 0] # W7 7 2 R 1 K R TNF-a 5 5 19
RAEFN As 550 MV P YA AR I TR 5
e — e R LT IR KGR &

ICAM-1 J2 55 4t 6 266 B G 179 06 28 2R 11 ik
PGB I, — PR P R 40 i 2 T AN 3% 38 B IR /K
Fak7 (BRRBIM  TNF-oo F1 IL-1 BB ICAM-1 JE A
Pk B Y ICAM-1 SEFE B o AE AN S AN
BhBE AERS 2R N BRE AR 5 3h 3l kA Ak S
HLA9FT R il TR R B AE S ICAM-1
TR B L — i I 2 OB 2K 1, RE 8 R 40 i S5 A
Ji 22 [) 240 5 4 A S5 o (R AE AR I R B
M MATHRGE 2R BCT ICAM-1 78 PN 52 41 it 45
SRR e VR 4 B N B A 7 [ R R 5 B 4
JeL B SR 2 | S S AR T BRI R 41 1 A5 BH 2K ; (7]
I 285 BRFIT 1 v 200 R R TS 1l O B R
fit | B 17 A S A0 MR M IO, 0 B PN B A R L
LA A5 IER S HUVEC 5 840
B BEBHEAR /N 24 HUVEC ] TNF-o 5935, 55
R A B E BRI S 1S ARBFSTIESE T TNF-
o BEVES HUVEC H ICAM-1 mRNA #y5tE3ik | i
iR AR 5 2 TUAL B AT A P TNF-o 11 4E
o WFFEIR % B0 TNF-o 7] 3§38 THP-1 Z5 ) HU-
VEC I, MR 2 R F R 55 22 FlAh 3L RE AT %00 /> TNF-
o RN N, X SEBAEAT ) SR T AR
FEIPDOEE 7t PCR M5 IR, DL 45 RER W FR =R
FRFRZRARAE As T I 46 Sl 119 2 31— 2 i 41 i
YEM .

T TE R RS 2 05T LA M B 0 2R 244 T
i, 25 2R R, L il A b B2 L4 A
B A 12 AT o5 A BE AR A B VDA 5, Bk
B0 Je , v )2 B4 T T JUL 20 7 45 b 4 M I
(1N TNF-o ) FHAHAL PR 915 5 T R AR AR, K
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SEEBE I IR RS B DY BT, 3K — BR T 2 Bl A Akt R 1Y
SCHEPRTTS T FEAR SR RSN IR ATIS TE
TNF-o I T K& A 55 S5 ANk 5% | i FH s 2
KGR E WAL IR 5 TNF-o ZEAEFR ) A7:5 (9 5
B TEFE R 2 BN G  AETRAE LA A
HATEJE H Bmi-1 FEPI A IR TS, Y Bmi-1 B
TR Z MG Bt 9 L A0 M b A b Z B R
R AR 2 REAN I A70S B S5 3450, T BB IR
EATREAN S A0 Bmi-1 &P L3k, S0l 7% 40
UL 5 BT

AWFFE M ICAM-1 mRNA 43235, SA% 40 5
DA B2 2 FR BRI B0, LA KL ATxS BB T R A% 1
DX PUAS 7T A, X HE AR T s R R R R E
TR SZ I, AR X PR 25 0% As J2 5 HAA Bk
YEH . BFEEE R 3R W R 55 25 Rl 2 R (1) DI B AR R,
X} As Al BEARAAAE S ENRITE R . AT, KR
Pt As FEFHCAR B T 530 A 0], i ss AR FEDT As 7
BRI D Z b Kr g B aifb e A7 5
PR AR SR A A A L2 T AR R & 4l
b MRS E To R IO, B, 3R IR TE — & B
AT RLBUC K FR R BIPT As VERT, ABFSE M HE) FR A
iR O AF 55 AN R0 T — A 2s 1)
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