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Research progress of serum amyloid A in acute aortic dissection
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[ ABSTRACT]

has been made in diagnosis and treatment, the mortality rate of AAD is still high.

Acute aortic dissection (AAD) is a very dangerous cardiovascular emergency.  Although some progress
AAD is a multi-factor involved disease,
and its pathophysiological mechanism has not been fully explained, so its clinical treatment effect is limited and its mortality
rate is extremely high. A large number of studies have shown that serum amyloid A (SAA), as a major inflammatory pro-
tein produced in the acute phase response, is closely related to the occurrence and development of cardiovascular diseases.
Therefore, SAA may become a candidate target for the diagnosis and treatment of AAD.  This review discusses the rela-
tionship between SAA and inflammatory response, vascular dysfunction, thrombosis and extracellular mairix remodeling,
and the possibility of SAA as a potential biomarker of AAD.

[ KEY WORDS ]

serum amyloid A; acute aortic dissection; pathogenesis

E kI JE (aortic dissection, AD) =218 3l k1%
() B 24T I BN = Bl Bk e 1Ak i A = Sl Bk
R[] 5 R I RE 43 2 S 00 P RS 3 B
T CELAR RS | DT 5 058 S ) 40 SR P00 L R s
e s 2 AeT- 5%, HETEAR 20 FIIIKIEE (acute
aortic dissection, AAD) BYIZWTHGEYTHUS T #EE =
TRAE AT IRAR iy, FLAR KR R 290 2.8 ~ 6.0/10
JiH, AAD K 1R N BETHT 3k 50% L
REAT 48. 6% IR L3677 B AAD i 18 Be Hif SE
7= W, AAD B AR BESE T AR
R, P AE 2 W B TREAIR AAD SRR AL

[ HE] 2021-12-14
[(E£mH]
[EHEEN]

[1EEIHH]
AR R YA RINFEA R T H (2020XS13 ) 5 5 6 B R K228 52 A B33 0 H (CXCY2021003)
T, A BRI, WF5E 07 17 R E S Pk I 2 , E-mail ; wangmengmengxj @ 163. com, 15 EH #, 1H

BEETS .

MIEEMFEE A (serum amyloid A, SAA) /&
AR AR R R A R T AR T
PIRTER RS, BESERAR SAA 5 AAD KR
), RERELS T SAA 25 AAD £k A L HL
il , 2 SAA JNCH AAD YT TE AR AE A W br i ) 4 1t
T4 NE RIS

1 AAD RFEEZEK SAA #Eid
AAD IR ZFE R 2 5 (045 40 i o0 3 5

2022-01-19

+, FAELEIN, Eoz , U507 1 R A i 518 8, E-mail : maxiangxj@ yeah. net,,



CN 43-1262/R " & Sl ki 44 ik 2023 4F55 31 555 2 181

AR I SF 5 L4 B ( vascular smooth muscle
cell, VSMC) K T e 4 53t b\ RAE SN, B B S BEHIL
Tl B e R R 4 Blr A SR 5T 45 R E 52 &
RETE AAD (R AR R R 2 OCH 2 RAE SN i T
VSMC W8t T DA S 21 A A 4, D 2l 3230
e 107 b 4 I 2 i 455 2 i 4T A A
SN AR T RN 200 B 2R B o3 i e 0 T LI BT
PR, SXSLANAfE HE VSMC IR T, M 5 Em
EEETZIREM, X — i FEROA A& AAD JE LY
FEHLG, desh, —LEBREE I I 4 B RAE KT 1 AR
YR EYIAEALS AAD By 2 SN FF ARE A
Ko B, TSR SOV A FRAE AAD Hr g4 AL
FTREN AAD B2 W07 ST i SR ms

SAA BmEEREANSREEEEND, BT
I 15 T 1 SRR AR SO N P, TE RGBT,
SAA TEAUARRY & L0 YLK AL T 2 PRI AR 520
SR, FF20 S 5 4 W SAA HEAJE PR, i I3 SAA
HRIETHE 1000 751 SAA TRl R EE [ R A A 2K
A SAAT Fl SAA2 e 2N B v 32 5 i JHF I
AP SAA VRS I A i M P Rk
ThEr  ALAEEXER M OC T 58 B BB R R 2 3R
HEHTAE . SAA BENE I T I 45 20 JfL 3 35 41 i IR
BRI BB o3 A0 5T 4 A 2 I ( matrix metal-
loproteinase , MMP) , X R T 5 lﬂ‘[ﬂl%ﬁﬁ( car-
diovascular disease, CVD ) H. A 1R 58 %) ¢ B M
I, SAA ATAES CVD Ry Al S7 A B R 3R, T
CVD LT3R, H AT AR HOK S IEAl B0 19 A i

AAD A= I 3 B0 ik A I 48 3ROK B AR AE 2
JRO SR, M U 7 2 K i SAA, M OGRS R B,
AAD BF I SAA KFTHim B € S H (C-
reactive protein, CRP) KR IE AR Bir — T
TS, SAA F1 CRP /KF-TH 5%t AAD HAT 5
i BT A, SAA BX S CRP A B2 4E Ky 4l Bh iz W
AAD IS KR AR L A /N B AR P S 56
T, SAA FEPRBEAS LD ApoE ™ /N UM 3= 3 ik I
(abdominal aortic aneurysm, AAA) FITE 1", SAA
IR T = AT MMP-2 9 3 PR 1G5, AT s s 45 1)
F Rk RE S T 2 B W40, {2 iF AAD B9 & A,
MMP-2 (%3 P43 5t v n 2 i A4 Kk R 1% 3230
ka7, nfal AAD By SRR, R, BR TAE R
VIR EYIZ AN SAA IT-TE AAD 1Y A0 th kK455
PRI SRAE |, (E g A 2= AL o oA 5 4 B B

2 SAA B EHRKERNEZS AAD WA &£
2B
Bl JpK BE T YR AR T A A L R OAE R LA K. MMP

ZIEZ M EAEH . AAD HBE i 2 A0 0 B4
T2 22 b e P52 S8 E 4N 1 22 11 , £ 45 SR A% 40 I bk
Wi NS N SR vt I (S N (K= 3 e P IV
£ CVD By &t B v 2 OCH B I A0 i 1 I 4 i ]
Phid it R MMP 15 A, 2F 1 5 | S 58 M 2T 4
Wefife b 6 2l ok BE ofy )2 A8, B 24 B0 AAD 1 K
AT SRR A ) 3 Ok g % 3 5t 5 5 L
0 I AE S Sl DK E P 0 55 B NG, DT 7 2 iR 6
HEHF o (tumor necrosis factor-a, TNF-a) 4 I/
% 1 (interleukin-1, IL-1) [ IL-6 1 IL-12, et A
5B B T 482 1 (helper T lymphocyte 1,
Th1) Th2 Z [H] (1) ~F- 5 76 38 5 240 i S J5 o o 98 1) 3ok
FEh G E S JFX S PR AERE LS 511 AAA %
AR B B AR NS X S A i o R 5 4l
S BTG P45 I A5 T8 S A5 A Sl JDK L R e e o
Ik EL 2R AL A B2 20 ( endothelial cell, EC) H{5H |
VSMC 4 T FIILAE R B 23123k 2 5 32 8l DkBE i1 g
IR, S8 B kR R e DL S O Ok
ZHYHGETE ), 2B RIE SOV TE AAD 19 & A FiE i
MRS B CEEMIERTT ., 7 AAD BRE W
M3 H CRP 44 K |, D-— 2R AR 55 48 5 b i W) K 7
AR RE R T, I SR BUS A L
I RE R ™ B B4 T HE S ) AAD G H Sl Ik
BE S 200 3 1 B T O RE R O N R E Y

AWFTE LI SAA 7 AAD H 3 103K o K B
FILE X IR SAA BUAT S U AAD 1 S
KRB E N BT [ — A bR, 5 CRP
EAEG B RAE F—HF, SAA T LIAT R [ e AAD
(R R R JF AT R T AAD TS BT R
SAA T35 T A A0 I - (246 TL-1B8 \ TNF-a
FIIL-6 45 ) 35 | VSMC {if A FTE W 40 i B ik MMP
PR AE RN i A Rk R L A K B
(nuclear factor-kB, NF-kB) 84145 1L-1B , TNF-«
FIL-6 TENIF 2 RIE N F, SAA AN —Fhe X
PEGUIE 51 F BE S W0 LW 40 i (Y Nod FE 32 1K
1 3 ( Nod-like receptor protein 3, NLRP3) Z i /MA
FEA T i A R R R TSR/ R AAA BRI
SAA FEFRIG TL-1B FO7KF R EFEAR , IR AAA 11
KR BIHIVE T AR B 5T K B, 0
SAAL W] REIE AT p38 22 RSTG AL EE 11 ( p38
mitogen-activated protein kinase, p38MAPK ) /NF-xkB
55 A NOX/ROS 38 B, AT 035 Bg 2 4 5|
LI VSMC H 4 E B TR REAL . BRI, SAA REfS
AL NLRP3 SE5E/MA 155 40T PR 1 BTl A



ISSN 1007-3949 Chin J Arterioscler, Vol. 31 ,No. 2,2023

182

MAEHE AAD W)K& H K

3 SAA BEENMmE R EINgE{R#H AAD B
KEERRE

EC 1A T LA BE Y L2 N Bz, 78RR 4 P - i
S E R R E E X EEAEN, @R
W DRE A 2 W= Thhe, REAREE N B
B T W A e, e R g, R I A 5K T
TR PP R AR A8 521045 (R 453407 , 38 3 4 W B /Al
FIALEE R 798 45 8 1 i A2, S0t EC B8 F8 5 AR
R IR A A A AT AL & A R
T s B A SR 5 2 5 R Y B DI RE R AR Il A
EPIR DI REAZ IR N B T RE PR A I B L — S R
PRATSN A REE 7 MRG0 | 2 R ARk R
DA e PN 2 400 9 T R R S A R N B ) i R A 1Y
T PN R B R A B0 R ) 8 3 AR A )
JE PR AN TE RS, R BE 5 i A 57 R R e 2k | AN e 8 A
o3 L SR U D B T R R A R
IMBIASS-i7 A P RAE SN 5 1 AR T B %o P
FEOIREr = AR 52 A OCHE5E 2 B, TNF BEfS
et EC B TR K 1S A ZUH F (tissue fac-
tor, TF) (4= i, T 2 45 1045 R E 2 g % I A4 7
AL, NLRP3 e/ MASE S5 KR G g 1) 3 52 3
TR, AL PR SR & H i =R TR AR
BOE T — 5 AL IL-1B8, ff EC #iIE If %635
BB o>, P BUMAS 9 55 A 30 bk ok BE R AL 14 ) sl Fn
PR N R T BE RS CVD (3R, 0 Kook B
WA 2B kT EC 328 B/ 8 09 N, PRI N B2
R PR A A2 20 IOk o FE 158 b % A ke R A ik . B Kok
FEREAL A AAA TR FZER R Z —,

SAA X ERAZ v 20 it EL AT Ao Ak vk o vp
Z: 55 10 [ AR I 384 0 Bl J5T 5 s 200 e 1 2 R T
A RAFFTUESE , 2 EC A2 5| SAA JPHE H 8L 40 LB
B RIBEZ L, 3 NF-xB {55 B 7E EC s,
PR E VRN EC A8 98 R 14 I A
J, AR AR IR B B4 7 1 I A AN R Ay T 1
IL-6 IL-8 Szl afb 5 M 1 A TF 58, JF 55N
R fe B pg P! SAA if AT aE i {2 E Caspase-1
PE | )42 AR LR R Ty B e i B 478 BF v ml ) FH A —
AAL SRR, Wil & T4 SAA sl iRt
PRE SN S AT B BN B2 DI RESZ 5, 2 5 AAD
A R, SAA T BT B0 N B2 D) e B A it
T CVD Wk &, I BL S ) SAA 1Y~ 1048 il Xt
CVD BAWTERIRITIE- .

4 SAA BiITHNE VSMC R EVEEHRE 3 AAD

VSMC 244 1 3 30 ok )2 09 32 2 40 B o3, A
Wi B0 5 5 R PR RS, IR B VSMC RERE IR Y
F B KRETK T, AEFEE RE RS 1A AU VSMC 1
Rtk R ERNE B AR IR, IEH W VSMC &
SRR TS LAGERE 3 30 IDKRE i 3 v O B BRI
PUMLIE ST . EBSIRAT, 3 Sh kB i 5 495 mT (2 i2F
VSMC. H e 28 ) 45 J00 R0 2 46, A Wic 4 70 2 1 R A
W WA REN 2, — BRI s S A
ISR AS I ZE L, W) 2 5 i I 45 BE i g RS
B AW, Tk AR T Bk Jy @ . AAD B3
(1) 5 Bl kB b B LA U VSMC S 3=, T i 32
ShPKBESK T3 9855 , I RE S AR 22 A Il U ) e
T BB R, i A P A R 2 ] e
HEE A3 85, TR F2 3l DK Bl O 1) 4 JR 0 i 3= 3 ik B
R B s o B IR A

AR, SAA REMEiE i p38MAPK 15 53
B&IE - VSMC [ 5 i 3% 78 7 48, 1 BH BT p38 MAPK
5 T S SAA ISR VSMC 3B i
el SAA = AT 1> VSMC Y4 R AR F Y A
W BN A R R ) 40 R 5 T VSMC 1) R B
e A5 M0 WAR BE ) T B, E S kRESRME Brok i
F1 VLB VEREAR , SEE AAD )& &', Toll £
A& 2 (Toll-like receptor 2, TLR2) A4 3% 4k 1 LA [ fisf
S VSMC W4 AU 8 1A 8 2L S MMP-9 47 31
SR T RS, DTS e B KR AR RE AL AT AAA YT
W HBRSEIEE SAA S TLR2 AYRC A, 7T LA
TLR2 454 SAA AI DL i 3% 4k TLR2 i 41 fifg 7k
SR E U 4 T R 58 R, AT S 8 VSMC
RAEFAG R M T, 25 AAD MEERE,

5 SAA BERENRERBEAEZEERASS
AAD MEE R R

AT LA AR B 22 [ 7 7E 2 2% 1Y 16, BL
AL 4 i DR 2 s A0 1] T4 B8 A T, o A4 T
B, AR P R B A 7 L i T 9 1 A £ i A A
P 2 T 30 5 AN 2 BTG AL R 4, R AR /AR
PRGN REE . Nz B3 )5, T J2 e I 2 55 s T 56
I PR X, 380G P 5 I 2R 6, o 2 A, A o,
I, FIE s, SAA RENE 1755 HUAZ 4N i A N B
M TF 19235, R0 SAA W] USRS Shst i &5, 5 1M



CN 43-1262/R " & Sl ki 44 ik 2023 4F55 31 555 2 183

VA BEE I RO K L A 2 2 DD AE DG SAA BT E
SORZES RA R A S VR bk a B S NP AV PN & 0]
AL/ R ) I IR S S B AR AL, SAA X
SEVRAE AR W)~ R AT REKE S AE S N A5 I AR T BBk
ik, 25 AAD KHIFRAER KA,

6 4 it

B ORI Z 5T R B SAA 19THE 5 AAD
1Y R IR O, /N B A 5T L IE B SAA T AAD 47
TEE R, I, SAA AUNAEN AAD B34
YibRa ) , i w] i ak AR 98 RIS i i A5 ) i A g B
A REEALEIMR S AAD B RAE KR, I, SAA B AT
BCA AAD RIT BIHAR, 7E AAD i XU B i i
HL ) T 100 SAA RTFEAIR AAD K AE YRR .

[ &% k]

[1] OLSSON C, THELIN S, STAHLE E, et al. Thoracic aortic
aneurysm and dissection: increasing prevalence and improved
outcomes reported in a nationwide population-based study of
more than 14,000 cases from 1987 to 2002 J]. Circulation,
2006, 114(24) . 2611-2618.

HOWARD D P, BANERJEE A, FAIRHEAD J F, et al.

—
8}
[

Population-based study of incidence and outcome of acute
aortic dissection and premorbid risk factor control: 10-year
results from the Oxford vascular study [ J]. Circulation,
2013, 127(20) : 2031-2037.

DEMARTINO R R, SEN I, HUANG Y, et al. Population-

—
[O¥]
[

based assessment of the incidence of aortic dissection, in-
tramural hematoma, and penetrating ulcer, and its associated
mortality from 1995 to 2015[ J]. Circ Cardiovasc Qual Out-
comes, 2018, 11(8) : e004689.

LIO A, BOVIO E, NICOLO F, et al. Influence of body

—
N
[

mass index on outcomes of patients undergoing surgery for

acute aortic dissection; a propensity-matched analysis[ J].

Tex Heart Inst J, 2019, 46(1) . 7-13.

HAGAN P G, NIENABER C A, ISSELBACHER E M, et

al. The international registry of acute aortic dissection

(TRAD) ;: new insights into an old disease[]J]. JAMA,

2000, 283(7) : 897-903.

[6] ISSELBACHER E M, LINO CARDENAS C L, LINDSAY
M E. Hereditary Influence in thoracic aortic aneurysm and
dissection[ J]. Circulation, 2016, 133(24) ; 2516-2528.

[7] ZENG T, SHI L, JI Q, et al. Cytokines in aortic dissection
[J]. Clin Chim Acta, 2018, 486. 177-182.

[8] LIU X, WANG G, ZHANG T. The analysis of the levels of

—
9]
[

plasma inflammation related cytokines and endotoxins in pa-

tients with acute aortic dissection[ J]. Clin Hemorheol Mi-
crocire, 2020, 26(4) ; 231-240.

[9] WANG X H, ZHANG H P, CAO L, et al. The role of
macrophages in aortic dissection[ J]. Front Physiol, 2020,
11; 54.

[10] POSTNOV A, SUSLOV A, SOBENIN I, et al. Thoracic
aortic aneurysm: blood pressure and inflammation as key
factors in the development of aneurism dissection [ J ].
Curr Pharm Des, 2021, 27(28) . 3122-3127.

[11] SACK G H. Serum amyloid A: a review[J]. Mol Med,
2018, 24(1) . 46.

[12] SHRIDAS P, TANNOCK L R. Role of serum amyloid A
in atherosclerosis[ J]. Curr Opin Lipidol, 2019, 30(4) :
320-325.

[13] HE'Y, MA C, XING J, et al. Serum amyloid a protein as
a potential biomarker in predicting acute onset and associ-
ation with in-hospital death in acute aortic dissection[ J].
BMC Cardiovasc Disord, 2019, 19(1) . 282.

[14] oM, %8, B35, % MFEnHEERASC

B g FAE b 2 s Bkl JZ s R 2 B B (B[]
el Ek, 2021, 101(17) ; 1275-1281.
SHI Q M, MENG F J, YUE J] W, et al. Value of serum
amyloid A and C-reactive protein in clinical diagnosis of a-
cute aortic dissection[ J]. Nat Med J Chin, 2021, 101
(17) . 1275-1281.

[15] WEBB N R, DE BEER M C, WROBLEWSKI J M, et al.
Deficiency of endogenous acute-phase serum amyloid A
protects ApoE ™" mice from angiotensin II-induced abdom-
inal aortic aneurysm formation[ J]. Arterioscler Thromb
Vasc Biol, 2015, 35(5) ; 1156-1165.

[16] LI X, LIU D, ZHAO L, et al. Targeted depletion of mon-
ocyte/macrophage suppresses aortic dissection with the
spatial regulation of MMP-9 in the aorta[ J]. Life Sci,
2020, 254, 1169217.

[17] EWiE, £S5k, otk - B, 5. 2k Eshkk)2
BEHLA A WA SB[ T]. i s
Zeiki, 2021, 49(11) ; 1108-1116.

WANG M M, WANG B Z, DILARE A D, et al. Study on
tissue-related biomarkers in patients with acute aortic dis-
section[ J]. Chin J Cardiol, 2021, 49(11); 1108-1116.

[18] SAKALIHASAN N, LIMET R, DEFAWE O D. Abdominal
aortic aneurysm[ J]. Lancet, 2005, 365(9470) ; 1577-1589.

[19] SHIMIZU K, SHICHIRI M, LIBBY P, et al. Th2-pre-
dominant inflammation and blockade of IFN-gamma signa-
ling induce aneurysms in allografted aortas[ J]. J Clin In-
vest, 2004, 114(2) . 300-308.

[20] CIFANI N, PROIETTA M, TRITAPEPE L, et al. Stan-
ford-A acute aortic dissection, inflammation, and metallo-

proteinases: a review [ J]. Ann Med, 2015, 47 (6):



184

ISSN 1007-3949 Chin J Arterioscler, Vol. 31 ,No. 2,2023

441-446.

[21] HUY N, LU L, QIU Z H, et al. Mechanical stretch ag-
gravates aortic dissection by regulating MAPK pathway
and the expression of MMP-9 and inflammation factors
[J]. Biomed Pharmacother, 2018, 108 1294-1302.

[22] CHUMACHENKO P V, POSTNOV A Y, IVANOVA A
G, et al. Thoracic aortic aneurysm and factors affecting
aortic dissection[ J]. J Pers Med, 2020, 10(4) . 153.

[23] LIAN G, LI X P, ZHANG L Q, et al. Macrophage meta-
bolic reprogramming aggravates aortic dissection through
the HIF1a-ADAM17 pathway[ J]. EBioMedicine, 2019,
49 291-304.

[24] WEN D, DU X, DONG J Z, et al. Value of D-dimer and
C reactive protein in predicting inhospital death in acute
aortic dissection[ J]. Heart, 2013, 99(16) :1192-1197.

[25] SBAROUNI E, GEORGIADOU P, MARATHIAS A, et
al. D-dimer and BNP levels in acute aortic dissection
[J]. Int J Cardiol, 2007, 122(2) . 170-172.

[26] CHENG N, WANG H, ZHANG W Z, et al. Comparative
proteomic investigation of plasma reveals novel potential
biomarker groups for acute aortic dissection [ J]. Dis
Markers, 2020, 2020 4785068.

[27] TANNOCK L R, DE BEER M C, JI A, et al. Serum am-
yloid A3 is a high density lipoprotein-associated acute-
phase protein[ J]. J Lipid Res, 2018, 59(2) ; 339-347.

[28] YUMH, LIX, LIQ, etal. SAAI increases NOX4/ROS
production to promote LPS-induced inflammation in vascular
smooth muscle cells through activating p38MAPK/NF-kB
pathway[ J]. BMC Mol Cell Biol, 2019, 20(1); 15.

[29] XU S, ILYAS I, LITTLE P J, et al. Endothelial dysfunc-
tion in atherosclerotic cardiovascular diseases and beyond
from mechanism to pharmacotherapies [ J ]. Pharmacol
Rev, 2021, 73(3) : 924-967.

[30] VEERASAMY M, BAGNALL A, NEELY D, et al. En-
dothelial dysfunction and coronary artery disease: a state
of the art review [ J]. Cardiol Rev, 2015, 23 (3):
119-129.

[31] ALEXANDER Y, OSTO E, SCHMIDT-TRUCKSASS A,
et al. Endothelial function in cardiovascular medicine: a

consensus paper of the European Society of Cardiology

(32]

[33]

[34]

[35]

[36]

[37]

[39]

[40]

Working Groups on atherosclerosis and vascular biology,
aorta and peripheral vascular diseases, coronary patho-
physiology and microcirculation, and thrombosis[ J]. Car-
diovasc Res, 2021, 117(1) : 29-42.

HANG L W, PENG Y, XIANG R, et al. Ox-LDL causes
endothelial cell injury through ASK1/NLRP3-mediated in-
flammasome activation via endoplasmic reticulum stress
[J]. Drug Des Devel Ther, 2020, 14. 731-744.
CHAMI B, BARRIE N, CAI X, et al. Serum amyloid A
receptor blockade and incorporation into high-density lipo-
protein modulates its pro-inflammatory and pro-thrombotic
activities on vascular endothelial cells[ J]. Int J Mol Sci,
2015, 16(5) : 11101-11124.

MARTIN N J, CHAMI B, VALLEJO A, et al. Efficacy of
the piperidine nitroxide 4-methoxy TEMPO in ameliorating
serum amyloid A-mediated vascular inflammation[ J]. Int
J Mol Sei, 2021, 22(9) : 4549.

o, X, E R S FEIKI PRSI
SIHBEREIE R A, 2016, 13(4) ; 209-211.

WANG J, LIU Y F, WANG L, et al. Research progress
of aortic dissection[ J]. Pract J Clin Med, 2016, 13(4) .
209-211.

ZHANG X C, CHEN J Q, WANG S X, et al. Serum am-
yloid A induces a vascular smooth muscle cell phenotype
switch through the p38 MAPK signaling pathway[ J]. Bi-
omed Res Int, 2017, 2017 . 4941379.

SEIDL S E, PESSOLANO L G, BISHOP C A, et al. Toll-
like receptor 2 activation and serum amyloid A regulate
smooth muscle cell extracellular matrix[ J ]. PLoS One,
2017, 12(3) : €0171711.

CHENG N, HE R, TIAN ], et al. Cutting edge: TLR2 is
a functional receptor for acute-phase serum amyloid A
[J]. J Immunol, 2008, 181(1) : 22-26.

DEGUCHI H, ELIAS D J, NAVARRO S, et al. Elevated
serum amyloid A is associated with venous thromboembo-
lism[ J]. Thromb Haemost, 2013, 109(2) . 358-359.
PAGE M J, THOMSON G J A, NUNES J M, et al.
Serum amyloid A binds to fibrin(ogen), promoting fibrin
amyloid formation[ J]. Sci Rep, 2019, 9(1): 3102.

(BESCHaH W 50)



