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Research progress on the regulation of endothelial cells by natural products of tradi-

tional Chinese medicine in the prevention and treatment of atherosclerosis
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(1. Shandong University of Traditional Chinese Medicine, 2. Affiliated Hospital of Shandong University of Traditional Chinese
Medicine, Jinan, Shandong 250000, China)

[ABSTRACT] Atherosclerosis (As) is the pathological basis of coronary heart disease, and vascular endothelial injury
is the initiating factor of coronary atherosclerosis. ~ Vascular endothelial cells are a single layer of cells located in the inner
layer of blood vessels and regulates exchanges between the blood stream and the surrounding tissues, and their integrity is
very important. Many active monomers and the derivatives in natural products of traditional Chinese medicine modulate
the function of endothelial cells by intervening oxidative stress, regulating the release of vasoactive substances, reducing in-
flammation, and equilibrating coagulation and anticoagulant system.  They have the advantages of multi-pathway, multi-
link and multi-target regulation in protecting from endothelial injury and attenuating atherogenesis.  They have also been
used to protect against corona virus disease 2019 (COVID-19) induced endothelial injury and atheroslerosis. ~ This article
reviews the research progress of the above issues in this field.
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Figure 1. Mechanistic diagram of natural products of traditional Chinese medicine in

the prevention and treatment of atherosclerosis
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A A ST BRAE T, I A2 40 Y PN R
2.1 HEEE

AR FE e B, SR & W A s i
LR PUEALR S IEYE . AR 10 me/kg AN
30 mg/kg BEPHTT eNOS/NO i % , A ROS 2B 1, 42
1= eNOS FYZRIEF NO 7K, 4 PN Rz 4 it S A 3
W AR 3.0 mg/ kg BE i 2 T KRR
i NO ALY AL (superoxide dismutase, SOD)
o, FEACFLBR B A B (lactate dehydrogenase,
LDH) N [ ( malondialdehyde , MDA ) 7 &t , #4504
TRBURR T A Ak BN, 4 i AL T B 40 1 fh 3 O
BAMBEBGS . AN B, R R ST A A
PR P Rz A0 4 P kB R oo I 8 ik P 2z
29 (human umbilical vein endothelial cells, HUVEC)
PIAE TG 2, BEAIR ROS ZKF-, 55 AR ALl 40,80 %
160 mg/L A {fi SOD J}m, 52 MDA Hit & AL/E T
W&, eNOS ik i TA M &, ¥ H
20,50 J%2 100 wmol/L AT LAt LA (H,0,) Hl
¥~ NADPH % fLFE 4 (NADPH oxidase 4 ,NOX4 ) fi4)
F3E M eNOS BB, 4275 NO Byl R,
R 50 mg/ke TS ' LR Z (isoprena-
line,1SO) i35 (19 SD K B S B & 1 7~ A= (BHL IR
VU S P ) AL B eNOS FINO ZKF, itk |
PR S 50 AL ) AR 2 38 o 4 ) eNOS i 4 B AN
NADPH AL -ROS-NF-xB i 12 34 ol i S8 Ak 17 %,
NG & | K -
2.2 BEX

SR AT RO M A3 T S R A R R N
PRITN B A, ) 7Y 2 B 2 2 ( homocysteine , Hey )
A LGS PN B A B, S B B A A T RE KL
JE R AN & As RIS G N Z, Wik
= BT 25 .50 K 100 mg/L Y] fdi 40 i35 F1
F1 SOD {5 PEIE5E MDA Al ROS A= s/, #&8 =-&
SRR AT HE BT P B 20 i T I A A, O T e
Ast = R 50 100 K 200 mg/kg T A [ A
BE b VR S AR R A 6 R (N2, HO-1, SOD1 11
SOD2) A KT, BAT i R SNIT R B AL
FAWAPNPL As BEHIE S AG/E R, fknr I, 24
AN SR FAR R R R, £ % B =B R R AR AR
Al LR RARTE R
2.3 BHEBERE

M REFS MK EER S, BAEYLR 5
EALRIEVERT . MDA & ROS 540 M il
iy i 1 e X R g T 7 A 1 B SR SR Ak AR
JE AN A0 R B B R AE AR AR 2 — . AR K

B, PS5 E 3 ~10 mg/kg 7]l iF Akt-ERK1/2-Nrf2
5 A LR B AN LDH /K-, H Bk ROS 1%
P 35 IR MEDT AL AN SOD it A AL AU ( cata-
lase, CAT) MDA 2+ Bt H K 22 AL ¥ i ( glutathione
peroxidase , GSH-Px ) FALZL Z NI 4AH 1 (heme oxyge-
nase-1, HO-1) AT 14, 4036 1045 P4 B2 4 e 4801 Bl
E
2.4 HEYEEE

WFSE R, N5 2 1 25 v 43 B8 4 4 1) T Pk A=
PImg s A, K Bii6 As FMLEH AT eSS HB AR R 4R
AT H TR A G IS 1,10 A2 100 pmol/L
AE ] G L A A0 S T Ak BRI A
MUE % EIE W40 A 3% MDA & & LDH Rk,
H4m SOD F1 GSH-Px B3 4 L Joa s A iy A2 W i
O LB EARAE T, DT 5038 45 P B 440 ) S Ak
B N AREU 600 .1 200 mg/ kg AS[F] 2
B AT B SOD BT AL BE TSR T
FEA MDA & & 0 T, I T RIS IR A
R AP AL TS M, T3 im0 Ll 2Lt A ALk
EHIE IR TR G

3 HBRATHS NEEED R

As FEAEIMPEA-F 10 P B2 D RE A, 25 5 80
EPAR R T R R . N AR M AT 5k I TS B
% (prostacyclin, PGI2) L4 P9 {2 AR AL H -+ 55 &7
MW 5, LA S N B2 % 1 (endothelin-1, ET-1) | Ifil #4
% A2 (thromboxane A2, TXA2)  Iil% KK ZE Il (an-
giotensin I , Ang II ) FIHE & B &5 5640 1L 55 9 ot , n]
P MAE S WA, ET-1 F1 NO fR I % i
B AN A 1SRN 43 b, 5 B Y Rz 40 Y T A AR
A,NO J&—Ap i 4 O 4 B, T ET-1 /] 42 3 1 4
WS> 25 A, A S BT R, Z b
P2 RARFEY) AT LU NO (PGI2 25 4F 1L 45 ) i /K
-, R REAIG ET-1,TXA2 2545 1.5 9 K, A9
TAA AT A Ang I135 509 ROS 7= A=, XL1a] 9745 1fiL
B IIRE X As 5 R A I3 A R AP Y P AL,
3.1 EERE

HHIZAL A AT 5k ek sh Bk i PEE R
HWIE LB, B E 50 ~ 100 mg/kg HEH 21 KJF,
AT AT iR B A P & 5k D B I F- NO L PGI2 19 1fiL
T K, (30 3 ik P e/ HP B L I SRR, PP
(ars: ATE S il B 1S P U= K =8
PEY TR 5K A I R B it A A5 A P
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PR Rz Ak AR SISt Rt A IS RS T As B R
AN R EFEH 10 30 mg/kg AT FEMK ApoE ™ /NELAI
HUVEC H ROS f=4=, #&5 eNOS 614, 38 i py Bz 4Kk
R A AT 5K, O Y 2 TR
3.2 BEE

W9 k% B, B A 24 % Hey 5 S 89 HUVEC A
NO . ET-1 43 WA 52, 40 = & 8 5 17 Bl 5 ) i
(0.4.0.8 & 1.2 mg/L) BYBE N, 40 L35 W NO
AKFHE I, ET-1 KFR#E(K, ET-1 mRNA FRIkFEAL, $2
IR =B R AR R T RE A AT FER
NEE 5 As BERIPIA KB, =L B 100 mg/kg
AP IE NO 55, 390 NOS 16 M, BRI 7% ET-1
oo, VAT I PN B A0 A A 0 PR R A R
HEXT P R AT BE AR 4 NS B A Rb3 (gin-
senoside Rb3 ,GRb3) 1 .10 } 100 wmol/L 7] i 2 fify
P9 SOD i 717+, MDA 25 5 F& A%, ET-1 F1 NO A A%
Wk, NI GRb3 HA B e it >, A
ZREAE A (8 mg/kg) IGTT As KEBAI | I
NO e Fhim, ET-1 S fE %, H 5WERIE, I
TR Z Uk W R S T DA g 5 o I A T 4 R A
KR As FIFEAY
3.3 EHEERE

FHE R B J& M 25 PF S rh o B HR U B Y —
PRSP R AY , ELA PR3P I8 9 R | 0 O 38 Bt
9 BUBGLEME A ML AR S i 4 5 10
B AN TGP 0 R AE SR As ERE, WFIT B,
FHER R B 50 mg/kg RT3 Jin /)N B A% WG AH i &R
RAW264. 7 48 H HO-1 760, 500 TR = B il 0% 1
/> ROS 7= A g /N E 3l ik NO A=k, &
BT As BOTHTEDS
3.4 WS

AR C A UE S, N JE I rf 2 )11 v 43
BIPR AR B — R BE R SR W, B Bk i A
BELVAF 4538 3 | P /NI SR B S sk L Ang T RER
S Ez A A R ROS, 19 5 40 i N 48 B B 1
TGS, WS ERK A INK B BR 1k, 530 B 40 A 4t
£, M TE 1 100 mol/L v 4] Ang IT 755 1 1M 5
FZ AR ROS A= pl \ERK BEFR L AN ET-1 JEFF ik, A
7 2 AR PN Bz A A RS

4 HHEARAFMERERTF

RIS GLTF As AFRIFTBL, As FUT, 10 A B
M0 ) 3 5 P B A I D A PR R -1

FE B HEEF T 1 (vascular cell adhesion mol-
ecule-1, VCAM-1) ., 48 Jiti [&] 25 Fft 43 F 1 (intercellular
adhesion molecule-1,ICAM-1) 55 | #4 Ji1 ifi 5 38 i 14 | 1L
WK EIEPTE A B N BE T, [ B S 106 6
T (R YA L 200 T EEL A 0 L R0 BT 0L A P B A L, 7
AR 40 M #a fb 85 A 1 ( monoeyte chemoattractant
protein-1, MCP-1) B 5| T 2F i AL i AN T, 32
8 L R SRR A Sy T W A L AR S AR T I R A2 A
I N AFRENR BUE SO IR A0, BFSEIERT i T 40
i T W 20 i AR AR 5 IR R RSB BT«
(tumor necrosis factor-a, TNF-a ) 7€ % [ 53 1 . #afk
PR F R 3 R 32 IR 3R 36 1R T G E
A8 PN B2 44515t T 5 VSMC Rk ot 48 Js 2
FI 2, f2F VSMC %72 Jg i IR A0 0, 360 7K 200 Jfd
— AT MENR Y B, LAk, TNF-o  TL-6 2 fif 1M
BN R A rE A2 ROS, B40E % I F kB ( nuclear
factor-kB , NF-kB ) {5 5 1 [, il Ak 2 RAE N 1= ik
B, JE A& RE S N N A1 B B O R A BR
e As BEHCE KT @MDY RS RAE D6 IR
PRI 1E AR A A 9 B AR VSMC BT
R4 1) R O NS R N (R I G NG R U R S |
SEIARJZE Z BN T T R o 1 G, RO B A
725 A, N As JHEiE VSMC 4l oh 3
T, As Jo 3 SREHRABE R i A 1 JSC -t A7 R A
VS5 O 0 B A A T A 2 T 4
JEEE I i LA R B P 0% () o e i 2 1
FIHAML 20 i 2D B T 2 1, BEBR N A9 94 A 7~ T
(D75 2031 1= 24 =8 S R 7 o 1| AN T8/ N A o8 N PR R
K HA R FREGE 2, InE VSMC 1E B A, £
fHBES A RUNAR T 1, DR R B, 25 KRR W)
AT E W 40 ML NF-«B 15 4k, 0k 2 55 P B
T2 3, T 40 e R 8, 3k 380 R 4 1 A8 PN B 9 A
Mo R A nT ] TNF-o H1H 400 =
6 (interleukin-6,1L-6) 5% R 4E A 1 1) 1k, I/ g &
Wy JFORETAL , ol A RE S, EAb, B A AT B IR
SR ] AR , V6l 20 V6 R 0 PR 1 7 A= AP P
DRLHG  TRAIT T T 25 R R 7 WDk 2% S AE 10 R PR LR
JEAHSCHE S, RS, LU A HIBIT G As
4.1 HEERZE

WAL B Y BA IR AESF1ER], AE 43
PRI IMAE RS0, ox-LDL 2 PN B2 20 L T AL A A0 57 5
R, A5k, 8 10,20 & 50 pmol/L
AEEAMIET IR _E 3 02 SRR A F TNF-o H11 TL-6
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FORWL RN T B i s Y AE i
S ApoE” /R As IBFSR H, B EEHF 5 mg/kg AT
ARSI 1M TL-6 F1 TNF-o 7K -, 42 8 71 40 e/
% 10 (interleukin-10,TL-10) /K52 W Fp 2824 %
PR, B8 AT AR AR AT R 43 6, 4100 41 4R A S
L, AR P R At R AT, RRE K AR R A % 4 e TR
FIKF FR L AR VCAM-1 ICAM-1 ik, {2 f (1 40
L 285 R 0L 45 PN B2 400 e 2 Ao I N R A RS N
) R EFETF 10 mg/kg AT AR VCAM-1 ICAM-1
FE-ERER MR IA 400 ] SR A% 40 B R P B2 40 A 2
Bf, A As AR
4.2 BFEFE

FEAFIEAT AR MR 9 0 I N ) 22 AR, X 2
RIS BT A TR, R AN, = L8 H
100 mg/kg R & 26 b BERN 0733k DA &
P14 % 18 (interleukin-18, 1L-18) A1 4H I/ 25 18
(interleukin-18,1L-18) & RAEH F B, —L2
HHIBIT A NF-kB/p65 [k ik 55 , #EI0 =& 2 438
TEBTAAE FH AR AR 43 A0 X As PR ARIRITVER, OF
W I NF-kB 553 i, i 20850 As BOMER
4.3 BHEERE

Hey 7] LA #F I 20 i 404k LDL P91k, /& As
MEZENBORHRZ —, 2K 67.5 mg/kg BENK
R TR AN 3R 45 | D/ 0 TR A0 i A5 i, R AR 3 3l ik
PN Bz 20t A AL 26 7 TNF-o Fil ICAM-1 93235, 14
Pl N, I, PSR 40 mg/kg AT LRI
VCAM-1 F3k , i RAE KR, I8 555 ApoE ™ /INE As
KBV MDA B3 22 25 3405 i 5 PN PR &
KER N FE . FFS 0 0 — R Y T2 2 0 R
100 mg/L BEFEEANAE MDA 7KK, AR A E - 1L-6.,
IL-18 TNF-a HYZFEIE TR, 3 N4 ML P9 SOD 7K -
FINef2 238, HALHI AT g 515 % HUVEC Nif2 |
A DB AR RE SRR N, AT 2 #5479 B /R
AR AR, P S 2B ERE: 20 me/kg T
KRG K BUIM T TNF-o IL-1B8 IL-6 MDA 75 &, #2
f 1L-10 ,.SOD | GSH-Px &+, HoAL il T fiE J2 38 i 14
T RARIE I R B A
4.4 £

A 4 DR PTA 0F 40 i 4/ 328 S5k i - k16 &
NS BE (AR et 0, A a2 vl L3 st 4
P ZANMEAT 5 % S 20 I o A 0 A5 0 ) 8 [ P
PR, Vol AR AE I R, e e BB A WIFSE R B
JIEWRAE 1.0 ~ 10 pmol/L i, Al i 22 24 J5 15 Ak 26
F134 % ( mitogen activation protein kinase, MAPK) I

NF-kB {5 5-30 B30 ICAM-1 FIFR4E A 2 (3L A
R 20K, V55 PN B 200 6 8 i A5 R S g 4

5 HERAFY SR M R S0 /MR T EE

VA2 44 B A2 00 B, A0 U B i 72 0 3, A i
BRI AR, I BT — R B BE L SR, FE AR R
T BE N VR T AR 4R 8 A R AR AT R,
FUMARIE AL, As LA A5 N B2 A 58 38 1 02
Prgery I al, HEe0e & Ao Z Fh it st e o
JoT, AR L AR S0, IV e 35 R A R il /N SR A
B g3 As HE B ROF RAE R AE M EE R E, As
PEHL ZL 5, Jy 350 R il 4 2 DR S5 4R 6 TR 1 344
AT/ IR 2R A RN FE B, A 3 1l A 0P B, S B sh ik
PHIZETT &R As AbEF R A KR, h2y K ek
FEYIANAL AT LA Zaa 42 0 il i /N3 Ak, 410461 1) Al
ZHE IRAE A Rl I 22 A e il R 3 M P R O
258, Nl i 1 ni; 53 b, 2 28 oA b
Ao A EER .

5.1 HERZ

WAL G W AE PN /MR SR AE B EE Ty T AR AR
YER, 6ef8 2 30 i 85 U1 7355 S 10 1l /N B 2R 4 i if
/INHIR L 5 Y P A S B e o YA BE R S
JIE T AT DA S ol /MR RGBS TS AR AR AR A SR
TR T 5 mg/kg AEDARE = IR & IR Al
1E HH I =8 (wiglyceride , TG ) K% B g 85 1 IH &
PSR-, R AT L Y08 3 72 2 2 35, 40 o o /)8 Al 2R 4 Fn
NRIFACH, TR As A2 KU A IFgE 0
PR E L — R, AR E 25 ~ 200 pmol/L
EABSRGPTIN MR R EVE R, HAEHPLH AT ae 5
P Al /N R R R 5 -5 £ e | B Il /AR A K TXA2
FEE S
5.2 BEE

LA BEHC HAT B AR LA BE g, #0461 1 AR
RE prie e, SRy o e SEH, =ik
BTy /D iR Y Ca™ FIEF 2 25 (R A5 e 1L R 7,
oo BRI D e, RAMFRR R R, 45T KR E
500 mg/kg — -4 HY, HAE FH 5 Bl w) TR ) 35 2R
AH24 AT RLRE A SR B H I B[R] 3 R K 3 A
3G I 375 Tl 7] 60 00 T ] 00 0 2% 260 o0l D e ] 252
BEMFERR ', S 4k, =-ERF Rbl 0.01 ~ 10 pmol/L
A3 3 B DB i N A B b 2 A R S 1 8 3 R e 2
HEIMAEES | A A0 AL Ca™ N IRAE I, B5CE 3 90 1 il
PIREAF Y Ca™ B, BEAIR ML/ P Ca™ VRS, MU 3
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[0 A 5 ot e 1 & A
5.3 HBHEEEE

A DL RRASHE IO AT LA e Jmy S S0 3 | A1
LA P B 458 005 B B it /A SR A, AT B0 As
PHEER A 2.5 ~20 mg/kg RENG NI/ M 3 0 Bt
H (ceyclic adenosine monophosphate , cAMP ) [ 7% &,
ep VR LV L, S 540 B 1 il U TR (aden-
osine diphosphate, ADP ) | ££ 4 U Jd ik ( arachidonic
acid , AA) 5S¢ B ML/ ARCR A, (HA 52 1 ¢ 1M D BE
HAW WPk E " . PSR AR TR
IR SR A FIAC I A B B 28 BV T, AR Ah 52 5
KIFFEZE 10,100 wmol /L X EE ifiL B T A MM/ MR

FEIA o JIURE AR AR 1 1Y) 6 15 R UL BA S R4 A T 42
NFFS RN /MR RE VR Al i 32 5 cAMP
i MR AN TXA2 A BUlEA 5,
5.4 HWESE
ASTTEN, N E5 g8 48 B & 12 P s 2, 5 D
PEYE AA BRI, TR A LT 2R 2 R I I I 2
JE IR0 AR AR B R R B AR AE
0% )11 5% 80 mg/kg X ADP 55 1y I/ MR B AEA
HH S R B0 D XoF /N P TXA2 1) 43 1 1 40 i
P Ca™ Bl B3 244G W S A R T, )1 25 s EL A Bt
ANKRTE R B PR, AL AT RE S5 406 Ak {5530 %

FHXRP(FED),

® 1. PHRAFYEN IR PEER

Table 1. Effects of natural products of traditional Chinese medicine on atherosclerosis

W Baes % SEYGASTAY YE AL
1) AL 38 WEZE R 10,30 mg/kg” H,0, #i#j; HUVEC ROS | ,eNOS T ,NO 1
WEIXE R 3 my/kg™ 150 SRRV MLEI - NO T ,SOD T ,LDH | ,MDA |
WIS EARE R 40 .80 K& H,0, #if)i HUVEC AMIAAEHE T, ROS L ,SOD T,
160 mg/L""’ MDA |
WS EEHAT 20,50 & H,0, #t1}i HUVEC eNOS fif 8Bk | , NADPH % 1t
10 wmol/L"’ fifi-ROS-NF-kB @ | ,NO 1
BEZE HEHF 50 mg/kg! 180 S RRIMAEIIRE  eNOST ,NO T ,eNOS il |
[
BAF =hERIF25 50 & Hey $i5; HUVEC SOD T ,MDA | ,ROS |
100 mg/L[?
Bk =L AR 50,100 K EHgiA S ApoE” /MR As Nef2 T ,HO-17 ,S0D 1
200 mg/kg'"!
AIHIRE FFEHE 3 ~ 10 mg/kg'™ 180 3 RO NLE KR CK | ,LDH | ,ROS | ,SOD 1,
CAT T ,MDA T ,GSH-Px 1
I NIEE 110 & ox-LDL $/; HUVEC MDA | ,LDH | ,SOD T, GSH-
100 pmol/LM! Px 1
AEWIZE )12 6001 200 mg/ kg 1SO #53: K FC LR M SOD T,T-AOC T ,MDA |
BBOMAETE Y BT RS ZHE 50 ~ 100 mg/kg! R BRI PN B 45 4 NOT,PGR2 T , /M|
WEZE  VEEAETF 10 30 mg/kg ™ H,0, Hiffi HUVEC ROS | ,eNOS T
EES EFAET 10~30 mg/kgu” FRES ApoE_/_/J\Eﬁ As NOT ,ET-1] ,ET-1 mRNA |
W2 =M 100 mgkg® RIRIB TR As NO T ,NOS T ET-1]
B AZSREIFRLI0K ox-LDL #i5 HUVEC SOD T ,MDA | ,ET-1] ,NO |
100 wmol/L'*
BHE  AZRIF 8 mg/kg™ B KR As NO T ,ET-1]
AR FIEIER B 50 mg/kg ™ LPS 175 RAW264.7 eNOS T ,NO T ,ET-11 ,ETA |,
ETRB 1
AVIEZE I 100 mol/L Ang Il #1f5i HUVEC ROS | ,ERK | ,ET-1]
WAL R AE WEZE  HERFAF 10 .20 X LDL 4145 HUVEC TNF-a | ,1L-6 |

50 wmol/L"
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WA GES %y FH AR YEHIBL
EAE EEHF S mg/kg™ FlEA S ApoE” /MR As TL-6 | TNF-a | ,TL-10 1
W R 10 mg/kg ™ RIS SR As VCAM-1| ,ICAM-1 | ,
E-selectin |
BHEE = ERH 100 mg/kg™ FIEA TR As IL-18 | IL-1B |
AR JIBE 67.5 mg/kg™ Hey $i#/i HUVEC TNF-a | ,ICAM-1 |
HHLEERZE F=%£ 40 mg/kg:m (=R ApoEf/flj\L:F_EL As VCAM-1]
AHLMIRE PHSLHEREL 100 mg/L™ H,0, $if HUVEC IL-6 | ,IL-18 | ,TNF-a | ,
SOD 1 N2 1
AR PIB LR 20 mg/kg™  FIREFRM As TNF-a | ,TL-1B | ,1L-6 | ,MDA
| ,IL-10 T ,S0D 1 ,GSH-Px 1
YIS NIEEE 1.0 ~ 10 pmol/LH*Y ox-LDL $44j HUVEC ICAM-1 | ,C0X-2
SEAEFEE LR ST WIS EEEETF S mg/kg™ IR0 As TC | ,LDLC |
WEZE B 25 ~200 pmol/L® ADP ESARUM/MIESE 5-HT |, TXA2 |
Bk =-EBEH Rel 0.01 ~ NEJE AL RO LAY ca® | FIB |
10 wmol/L™"]

AHLIRZE  FHER A 2.5 ~20 mg/kg'
AHLERERZE P52 10.100 wmol /L
H s JI|E 1z 80 mg/kg:m

91 ADP B S REIM/MMREESE  Thrombin | ,ADP |
FEINERA S/ MIRSE TXA2
ADP SR EUM/IMRE  ca® |, TXA2 |

. LPS: 5 2 M ; NADPH . 34 J5 80 AR Mk e it I8 — A1 R IR ; Nof2 A TR 7 B2 AH G F 25 CK LIRSt ; GSH-Px .« 28 I L S Ak P il 5
T-AOC . BHUEALBE ST s /M. B/ R TR B s ETA - SERE ;s ETRB N 2 8 B 3244 ERK . 41 LA 5 19 J4 G ; E-selectin: E-#E# % ; TC; S JIH

&1 ; LDLC . A% BE A 25 1 BEL 11952 5 5-HT . S-FR e s FIB . £F 4k 26 1 5

6 HEHRATYRMFEERFEZEBA K
il

P B AR 5T, i 28 568 R 395 75 il R (corona virus
disease 2019 ,COVID-19) A4 & A= 5 “ 2 g [F -7 X 22
HHEYIBEZR, COVID-19 YL, AT LA #5528
ARG B RN T B S A SR H
A TNF-ou 11-6 254 58 PR F- AT RS IR Y B2 41 A 4544
FIDIRE , 25055 W5 1 o F) A B 4 oy e A,
HAAE H I S 24405, 72 HiHT COVID-19
TRYT S RO N P 2 AR A E
AR IR HHA RIS DR 5
24, P2 KRR E AL I TNF-o 7K
1 TL-6 7K A 5300 % 38 50 IR R e vk fe e 41D
i S 2 4 5 B Ok R AFEVE Y . B
B, g 4t 3 e AR 2 (AU B0 0 S 1
PR IERE P IT RAE SV, 38 33 557 BR Z 5 S 10
/N A VAN ( RAW264. 7) JRERE R | PHSERTIA
XA F- TNF-ou IL-6 IL-1B )43 WA B 5 i 4
Y, HAL I 238 3 TLR4-IkBa-NF-kB 135518 4 14
PERAE R F A RHEPLRTEE

Thrombin : % Ifil fif§ .

COVID-19 JEYLB L1 4 K305 , 8 P B2 F e i
TR, S EON R D RE AT, B SR T, (S 10
I8 AT ML/ AR I 30 3 27 2 B 1 ik, T BBt
1> COVID-19 75 5 1Y N B 9 i 5238 i As
BEH A RRRE M, 51 & i WA B T AR 0
MR 2 DR 7 il 2 %) 8 1t 2 57 A I,
I h i EEAE M, AU R, BARER T i
FIH 55 ox-LDL 5 5 HUVEC 4 81 T i %
PR DI T B AR R A AR I B e AR oA R
WAER, & — R E IR YT 25, A B & B,
K= E I & A EE s NS B Rbl M
Rgl, ATEXT COVID-19 £85I A8 PN B2 4 M 45 41
TR IR BERRARILS R As S5 AH CBR 11
R

AR iR R I COVID-19 1] 5| & 2H 4188 B 45145
4N . COVID-19 B4 5 B0 e 32 4, (H AL 1 A B
B, AFAE 0 I AL AE P 2 40 B RN O L 40 A b
FRIKME B 5Kk R % el 2 (angiotensin converting en-
zyme 2, ACE2) 32 ARG 1 32, S 45405 1M 45 74 2 400
JiL, 3 Ao B G i A A 5 | A SRy 3 PN A A 9% i S
RS Wi % COVID-19 A 3 1t O JUL4H it 22 1 A1)
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ACE2 ZAREE G 5 O U5, h 25 K 8R 7= Wy Xt
TRy i R RN, AR L, FHS
PREIXT O LR 1 3 3 34 B DA VR T LRI
S I A I A P R 0 B4 e R 3l K O 3, e
SO ILAE AR B RO 4 T LAk
P A P B R 2 4 10048 P B A M %) ) g % o A
P BB LA B 0 Bz, N T fE
Bdg ook B AT (BE UM B A 23 R B COVID-19 J&R YL i
BRI, 2 KRR B A T IS B A
PEEVE IEIG T COVID-19 H B — & M A #4Fn i
3o HOE AR S SR A A | 40 S A A A
H456 ATP 454 B V55 5y F RV, 25 4 A
Wit B 5455 S, 28K R EEIRIT
COVID-19 ffEH .

7 % iE

As WU 000 F 2 23 () 9 S I 3k A, TN B 24
PG As KA I CERIRY , 245 PN R 40 1Y) 52 B 1
BREE, LTI AB E] VCARAE AT As B
KA, BARUER, ey KR WAV 20
PR RO TEDT As TR RIFRCR , &322 AR
SHORTE, W e SRR A UESE T £
Y RIRPY AN R 2 | AT A ML RS | A W el
AT o B2 ) 22 0 L 2 AL A R B A i
Py ek AR R R I R PN R T MR B A L F
s AL 20 COVID-19 SN TE 1%, B 30Fa
BEHL X As A B WITR, (HR, 2 RAR Wyt
COVID-19 MIHT As FE PR Ik i 75 AT IR BEEAF 5T, B
ZTEIRIT S AT ROE T AT IR EE 2 4, B2,
N FEr AR 2] AR P L H, h i BEE S5 BB YT,
HHEEHRE As BIBTIATTRE

(MEHTHR.FTTWATLFERZIT BE R
BH,EER T FRE &R FiEk, # &4
R AVEE B RGEAZFR)
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