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Mechanism of quercetin antiatherosclerosis by HMGB1/TLR4 pathways”
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Abstract: Objective  To investigate the effect and mechanism of quercetin anti-atherosclerosis ( AS). Methods  Forty-six
ApoE "'~ mice aged 6—8 weeks were divided into the normal-diet group,high lipid group and experimental groups(low,middle and
high doses groups) for establishing the AS model. The expressions of HMGBI and TLR4 in anti-AS gene and protein of quercetin
were detected by the immunohistochemical technique, ELISA and RT-PCR. Results (1) After 12 week high-fat diet, the HE stai-
ning displayed that the aortic wall intima was thickened, plagues were protruded from the intima surface., which were mixed and
formed by fatty substances and necrosed and disintegrated materials;the AS model was successfully constructed. (2) The immuno-
histochemical analysis revealed that the expression of HMGBI and TLR4 was positive in the high lipid group. With the quercetin
dose increase, the protein expression appeared some extent of decrease in the dose dependent manner(P<C0. 05). (3) The RT-PCR
detection revealed that the HMGBI1 gene expression at 16 weeks had statistical difference in the pairwise comparisons of 3-dose
groups(P<C0. 05) ; while the TLLR4 expression at 8,16 weeks had statistical the difference among low,median and high dose querce-
tin groups in the time dependent manner(P<Z0. 05). (4) The ELISA detection results revealed that the expression of HMGBI and
TLR4 protein was positive in the high lipid group. The protein expression was decreased in some extent with the dose increase,
showing the dose and time dependent manner(P<C0. 05). Conclusion Quercetin has the anti-AS effect and this effect is related to
the dosage and time of quercetin. The down-regulation of HMGBI1 and TLR4 protein and gene may be the mechanism of quercetin
anti-AS effect.
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B M JAE - ) N0 ) A RE Y45 00 B RS G AR, FE AS B UREH L ZUH NI RTIEE . KEMIEY MR E A
Rk RIESRD AL ORI R R B R Z BRI AP P IKILAE A0/ AR SR AR R I  a AE F  L
AR E M L(HMGBDAE Sy — R R e 7). 2 5 A58 DA B Ui 55 22 R AR 2 00 . O T WA % 3% AL
Toll FEZ K 4 (TLR4) /S i £ Fh 4 HE S92 S . TLRs &2 AP0 AS BB, AR BT 58 i @52 AS i1 ApoE™™ /) BURE A,
HMGBL 3k Z— # W T A S R WA SR e e JFd e Uik 2 e sk 3R A R 4 I i (RT-PCR) | i Bk

* BEE I BHE T RIBTE (2012hh001D)
YEF B A5 L, AR BRI BRSNS IERDTTE . 4 BAEIEE . E-mail: j{198@126. com,



+ 2512 - BREFHER2017EIAF 4EE 17 H

Lab Med Clin, September 2017, Vol. 14,No. 17

B 35 W BH B (ELISAD #5 HMGB1 il TLR4 4 5 b B P 3
AL, LRI B R BT AS PRI 3 T L otk i R B AS
FALBIE R I
1 #R5FE
1.1 SE8ahY) Mtk ApoE Z R B FR/N R (5 R C57BL/6D)
W T A6 5 R 2 8 4 52 5 vt SPE 4%, #t 5. SCXR (52) 2009-
0004,
L2 AR 55%& 3 Z 00 & & 6 % (3 E Sigma
v H LS 1001182803) , fe 4t A HMGBI1, TLR4 £ 5w [ Bt #4¢
e R AR E B ARG RA A, HMGBL, TLR4 ELISA #; il
RF & (RD 2 &) 3 11040 %5) , Rever Tra Ace 4 & % RT-PCR
T S ORI 3 5w AR ) B AR A BR A FDD 5 Trizol 2 5 (Invitro-
gen /A A ,DNA marker I CRAR 4 LR 452w, ND-1000 %
iR & A A& I A2 (3& E Nanodrop 2\ 7 ), mastercycler gradient
PCR {X (Eppendorf 23 #]) , Tannon2500 % I F 1% F1 4 & 48 (52
E BIO-RAD A7),
1.3 Fik
1.3.1 /NSRS 425 SPE %% ApoE/~ /Rl 46 H #ph
MEFELBEPLAY N 5 A IEHREH G R EIRHE A3 R MLl
AR P AL A 10 R O R E 2. ERREd
2 M AR IR B IR SR A T R IR R B R
JRTR LR BE R Ok A H R R ROK W AT L AR 3R IR
e B R FFAE 26~28 °C . = IR A A} Sy S ik 4 A} 59. 5% L R
B 0.5 %0 Al 10. 0% EEHCKY 10. 026 JREMH 20. 0%,
ANFME SR 12 J8 J5 B3 FUIE H AR 2 B i 4L/ B L A
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HE 3 6, X0 8% I 45 55 728 15 B0« 3F 52 3 30 ik P9 A o8 R BE B B A
TR R AT 259 T B, it R 250 & 2 WSk 7 ], 43 5 LA
IR R 5 [50,100,150 mg/ (kg « D425 . M FR 25 4L
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S M A a3 Hp R AR AT A
1.3.3 W AS SRH HE J a5/ AS. (1) & 4130
Jik R A 10 00 B e B s . (2) 1 A K7 e AR B 85 9 & AR B K
RLBEAKS HEFHRP EERCBHMAL T AL
AL A BRI . ) T AME SR AL B
JEIEAT R . (4) 58 B SRS A I B 2 00 AL L D) R
o (52K AZEARIKIG 19 V) 7 B 25 AR /K ¥ b e £ 10
min J5 43 0, £ B0Rb s AWK sk 1 h J§ A ZE 48K 5 min; 7
709,90 % LK 4 10 mins BHA R IR S 4 3 min; P (4
ERiORZ 1D N I S Rl Dl v R I el - i
FEE, (68 TWE A
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PR ZE T 1 5 R U R CE T U0 R A R R I 1Y % P
e, AR o AR PR 10 min S5 IO K B SRV AL IR Bk L 2
WK Rk 2 W PBS whk 2 W (O Jm 1 3% H. O, T A L
FIR T HE 10 min, PBS whygk; (4) Bk 25 PBS, 0 1 5 41 57 A9 26
— PRGN BEAEO 5 EEME 2 h; (5 PBS whyk, bk &
PBS, i 1 7 A Wi, 0% F 20 min, PBS i ; (6) )

2 PBS. N 1 B4R — 90, i T A 30 min, PBS #hjt (DER
25 PBS. i 1 g B e C i 9 — 52 i 0Bk A e W B OB T SR S
min; (8) R AR K Y L vh Pk L Wi AL U1 B K T4 b M e
ST R SR s (OS5 R H Wy 6 EE T . HMGBL #l TLR4 %35
F P 1 200 b A 200 6 O € o 5 IR RS S PR A B B R . SR T B
T ALHEAT R B BEAL S 3 5 A 5 B LY, I BH 1
O 240 I f - 239 0 95 LA (A (D &

1.3.5 RT-PCR # M HMGBI1, TLR4 # mRNA 3t [K %
ko (OBt kA M. g H g EE B P4, 08 A Prim-
erS. O JAF BT R SRS 4. B L AR TR PR F A .
HEEGIYFF L 1. (2) 3B S RNA K AT 5 ¢,
Fie MU0 B B AR D BR AR O U8 RNA LA IS RNA /4l 2
LK. BL0.8 pg i RNA JgHAR , vk B 3#4E . in A5 2 5%
SER VAR &R (20 uL) 40 F 5 X PrimeScript™ Buffer 4. 0 pL,
dNTP Mixture 2.0 pl.,Super R1 0.5 pLL,RF enhancer 0.5 pl.,
Oligo(dT) s 1. 0 pL,Rever Tra Ace 1.0 pL,RNase Free H,O
11.0 pL. ¥ 5B &R A PCR ASCH 35 00 00 15 52 14 72 )y ik 47
S 242 °C 20 minC sk M) 99 “C 5 min (i % 5% il 1 2%
RN AR THHY cDNA, W #4752 PCR 8T —20 C#%
HARAE .

*1 EESIMET

A S1¥5751 741 (bp)
HMGB1 5-CGAGCATCCTGGCTTATC -3' 110
5-TCAGCTTGGCAGCTTTCT-3'
TLR4 5-GGTATTTGACACCCTCC -3’ 247
5-CTGTTCCTTGACCCACT-3'
Bractin 5-TGCTGTCCCTGTATGCCTCTG -3’ 223

5-TTGATGTCACGCACGA CC-3'

1.3.6 PCR Y MY ik M g R0t 4 BB 43 m AR
PCR 4" 34 e B 5 (20 pL) 41K : 2 X Tag PCR MasterMix 10
pL.cDNA 1 pL, Primer F (10 pmol/L) 1 pL, Primer R (10
pmol/I)1 yL,ddH, O 7 L., HMGBI PCR ¥ #4 4 4 1 F - 7%
PE 94 °C .5 min; A8k 94 °C 20 s, 3Bk 52 °C 20 s, ZEAH 20 s, 3k
30 ANEFR; FEM 72 °C 5 min, TLR4 PCR 4" #4 & F T 728 4
94 °C .5 min; 28 94 °C 30 5,38k 55 °C 30 s, ZEff 30 s, 4k 30
APEER s ZE M 72 °C 5 min, SN Y UG K B8 7 W) o AT BN
35 TS P DK WL I S 5 2R B R A it 43 T B Quantity One
o A5 B0 0 Z i HEAT K BE AR T SRR X R BE A CH bR B SRl
8 BE /Bractin HE R A0 B BD) L E L 3R,

1.3.7 ELISA # i 3% & HMGB1.TLR4 & A K  ffi
HMGBI1, TLR4 ELISA # ] i3t # &, & /b & W 7K SF<<10
pg/mL it [ 25 5 R E<10% . 4 U W B3 AE BT A A HER
WA AEIE FAT ISR . DUARMESY 2 000. 0,1 000. 0,500. 0,
250.0,125.0.62.5.31.2.,0.0 g/mL Mk AL ¥R . A {H AL F5
2u il AR el £k, 3 H A HMGB1 L, TLR4 K-,

1.4 GEitsehbs SR ] SPSS19. 0 483t 845 47 G0 3t 40
TR T s FoR AL LR A F RS . 2 4118070 75 bL 3
SR FH SNK-q #:, L) P<<0.05 HERFHEZI¥E X,
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fri T L /0N B Bl S R PR O 34 57 N I ) 3 )R BRE B T A I
ST A  H T I B AN K E A A 4 R A T A . O AL L
LS. LB 1~2,

N ' 4 ;
X R i, G i
1 IEEREH12F HE 2 HBEAE 12 A ASER
FAELR(100) HE 455 (<100)

2.2 540 ApoE™/7 /N R 2K BH R EEOK LB IR R4
/N BRI 35 10 [ K ST B AR F i e 4l . #E 8,16 JE A, /N R
3 R (28] 2 /K S A T I AR S 2 ) LAY L 22 R RS S
(F=25.04.23.67,P>>0.05) , ki 5 24 ¥y 77 5 f 184 755 , R i s /K
FRREARWIR . 7L 8 A5 16 JE B A% rb o ) e 4 ] b A 2
BTG E L (P>0.05), W2,

2.3 G Uk A R B 41 AN 52 98 41 HMGBL . TLR4 & (4
B A B4R HMGBL fl TLR4 3k 5 i M b5 25
Py RN B A A B — B AR R R (P<C0.05),
SR, 8 I, HMGBL [ A B AEA . i) & 4
Wi AR . 22 R oG 12 7 L (P>0. 05) ;71 TLR4 FEH Y A
TEAEAG w3 AN LA I PG L5 22 S A Gt E X
(P<<0.05), 16 A, HMGB1 il TLR4 % (41 A {35 K [
FEEE T A (P<C0. 05) 5 Ik, A, & 77 & 20 76 A 8] B i) HMGBL,
TLR4 HHRIEEZFH G252 L (P<T0.05) . 5 A [a] 4R .
W 3.
x®2 BEA S A ApoE / /N5 M 3% BB B B2 7k F
Lk % (£ 5, mmol/L)

20 51 n 8 J& 16 J&

=i i i 13 16.06+0. 23 15.7540.75

FHAH ARFI A 10 15.2640. 68 14.8540. 93
syl 10 16.0740. 11 15.3940. 71

mAEg 10 15.76 0. 90 16.01240. 50

x3 EREAAUERNFEAFTEEA ApoE " INREZNBF HMGBLTLR4 EEK A E(T+s)

HMGBI TLR4
21 51 n
S JH 16 J4 8 JH 16 J4

=y 13 0.1440. 01 0.16=+0. 01 0.16=+0. 01 0.19+0.02
S R 2 10 0.1240.01% 0.1140.01% 0.1340.01 0.1140.01*

R4l 10 0.1140.01% 0.084-0.01% 0.124-0. 042 0.0840.01%

mR gl 10 0.0640.01% 0.0540. 012 0.08=0. 012k 0.06=0. 01abc
F 11. 24 57.83 41.92 111. 31
P <0.01 <0.01 <0.01 <0.01

TE 5 BB LB, » P<<0. 055 SR 20 L 8¢, P P<<0. 05, 5 55t 4 LU 4% . < P<<0. 05

2.4 HMGBI.TLR4 ) mRNA S FH %35 42500 /N B 30
ik % RNA . B vk B0 28S.18S 1 58 rRNA 3 447, Horp
28S W5 B 2 g 18S S B 1 I A% . B 4l 5 W G 2 L R 9
RNA 58 % Jo i s A% R 4 VAL A B A I RNA #1942 L K
GERTT UL, Ao / Ao FEIETE 1. 9~2. 1,7k F K 1 000 ng/ L, 3
WIS B RNA i m TR AT R A,

2.5 PCRy LR 76 B M5 K AH N K/ & B — 5%
W2 HMGB1 1 TLRA Y8890 4% 5 M7 18 . 5 40 [ i 8] &
B e e ZE AR H  HMGB1 F1 TLR4 %2 [ (4 48 % R B2 8 3 ) A
[ i E T B 5 ARG R A 4 s O W) R (P<0. 05) , 54 57) 4 9t 1
fE 8 JA T, HMGBL S AR . b L 3 /4 71k 41 1] 1 LA 22
SHG2FE L (P>>0.05), 1l 16 J& W, 3 4~ 5 0 2 (8] /Y W 4
AL EZER A% % E X (P<0.05), TLR4 37 8,16 JH

I 25 70 o 20 25 S A G T2 I L (P<C0..05), 16 Ji iy A8 L B
NIRRT, L3k 4,

2.6 ELISA i /& i 41 1 52 36 4 HMGB1, TLR4 % [ /K
o EAE4 T HMGB1 #1 TLR4 KA 2 AN A2 Y
RIS SE I AR KT B R R R 2R R
Wik, 76 16 JH B, HMGB1, TLR4 % [ /K F 72K 7l 4 5 &
HEALIR IR LA 22 R RS T L (P>0.05) , i K &
Fledl, b . mAEddNHE KR, ZRERIT¥E (P
0.05), [A] 5 & 0y 55 5 40 7E 8. 16 J& W5 > B 1] L %%, HMGBL,
TLR4 K82 A Gih 5 8 L (P<C0. 05) , 5 i [A] 4R i .
TLR4 7 8 JAI S A 30 s 41 (B] 39 22 R B2 38 L (P<<
0.05), NLE& S5,

=4 BAEAMEWA ApoE " NREFNRH HMGBL 5§ TLR4 mRNA BIHEI K EE L8 (T+5)

HMGB1/B-actin

TLR4/B-actin

2151 n
8 Jil 16 J& 8 JH 16 J#
= 13 0.83+0.08 0.7840.07 2.08+0.08 1.9240.12
S 2 fRFIH4H 10 0.614-0.08" 0.5240.03% 1.984+0. 10 0.9940.03%
R 10 0.5820. 097 0.4040. 032 1.534-0. 17 0.7940.07%
E Rl 10 0.49+0.07° 0.364+0. 042bc 0.704+0. 162k 0.5640. 092
F 10. 24 51.67 65.18 154. 31
P <0.01 <0.01 <0.01 <0.01

W SR AR AL L, P<<0. 05 55 41 H g .Y P<<0. 055 5 i s 41 Eb 8¢, < P<C0. 05
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x5 ELISA # M S AEAFASEIE A ApoE / /IR MFH HMGBL 5 TLR4 E B K FE (T+s,mg/mL)
HMGB1 TLR4
21 51 n
8 J& 16 J& 8 J& 16 J&
e 13 152.59412. 10 144, 98+7.62 197.55+7.74 198.79+6. 22
S fRFE4 10 146. 928,70 116. 894, 342 184.55+5. 46 135.42+13, 12+
R4l 10 130,014, 192 109. 5546, 91 170. 7226, 44 123.72411. 50
EFIEL 10 115. 234, 49 66. 3447, 09abed 158. 5846, 7952 73. 638, 450bcd
F 22.08 160. 00 32.09 160. 82
P <0.01 <0.01 <0.01 <0.01

W SRR AL LR, P<<0. 05 S5 s 41 H 4. P P<<0. 055 5 i s 41 L, < P<<0. 05 5 R I s 4l 8 J& i b4, 4 P<<0. 05

3 i it

AS J2 DL A BE I 00 O S il A 08 1 e VR . AT AR SR BT 5T
T, JAE B R AR AS B & BLH 2 —1 . KRB
WENSE KA ZER MHLEI S5 T AS W & 28 &8 i TLR4 &
FAE AS T B A1 IR S0 R P VR I 4 A B AR R
] ) 1 S 34 42 . R H R TLRA 78 AS [ & HLH Pl % &
BT HMGB1 Rl i 98 P 217 LA K B 4% - 1 10 440 Jif 2R
B HAE I — RS S AR, 2 58] TLR4 A 30 2 F
PRI v . TLRs J& HMGBI {2 &2 —, HMGBI 5
TLR4 Z{R%E & R — RINEBEFE LR [ 88, JH sl 22 3
JEIG AL S S SRt S6 ST R A S H
SER F-eB 6 AL, 42 BE & ORE R R . i g ke
HMGB1.TLR4 Wil Z&iE 755 A 5 %R R 4 E K

AW S B AE M R YT AS i B P Bl 25 4 ) R
Jin, HMGB1 . TLR4 2 (4 & 5 R 3 38 ¥ F 18, [6) B bl 78 7 A i
M ZE K, HMGB1 , TLR4 25 4 & 5& B 2235t 1 7F 8, 35 B M
EhU ASER 257 1 i AR . HMGBL mRNA 72 R 3
TR TG A W25 5 L I TR M 0 2 A 25 S L R W LT B R M 0 AR E R
F.H5 M [15-17]MEBRA -8, EAWIEHRE S A,
HMGBI1 # A £ B T, mRNA Rix K P27 LRIT¥E
ST RE T2 KW R A O, BAR ML W B — B AR
., HMGB1 25 AS nl gl 5 TLR4 254 )8 3 MAPK
(G55 PR R & S B 2R S8,

i TR M R B AP AS fEM L L nT R ALK R E o T
¥ HMGBI . TLR4 ik, 1M &k T R AEH

& % 3k
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