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Abstract ; Serum amyloid A (SAA) is precursor of the tissue amyloid A,and it is one of the acute phase proteins. Serum amyloid A

would be increased under the conditions of infection,tissue damage and inflammation. In recent years, with further studies on the gene

regulation , protein structure and biological function of SAA it has been found that SAA is also involved in the pathogenesis of chronic

inflammatory diseases. This article reviewed the genetic structure and biological function of SAA family and its application in the diagno-

sis and treatment of chronic inflammatory diseases.

Key words:Serum amyloid A;  Acute phase protein;

I TER R A (SAA) PHHAE LR A P 3E #
AR AR T AR, 1976 4F ML 3 Hh Bl o0 25 4
e R A E A A . SAA
% C-I N H (CRP) —HE & —Fp Pk s B, 7R
S B AR G R IO 25 RN S A 45 T T A #E A T, AT
VATV 2500 192 W 097 IS BE DT . A SO
S SAA LR AFEINS5HE A= W)~ D RE S A& 1k R Ak
P BTSN T T 2R3
1 SAA Kk
1.1 SAA #EiR  AZS8gmfi SAA BYRERI R AETE 11
SYEMRE) pl5. 1 XN, K/ 150 kb, SAA 52

Rheumatoid arthritis

Diabetes type 2;  Atherosclerosis

AL HE SAAL FII SAA2 4 1 Y & ] SAA (A-
SAA) SAA4 gt (R £H K 7 SAA (C-SAA) (SAA3 %
i ZE MR LN, SAAT FT SAA2 B 1R B A 90% []
Tk, T SAA3 5 A-SAA #% 17 R B A 29 60% [A] i
P BRT SAA3 BN HEA 3 MR FRI2 NN T
it hh, A LR 45 4 ANMAh R/ 3 NN E

FI . SAAL il SAA2 H A /N 15 ~20 kb, H
Jah T X &% A WA F-xB (NF-kB) Fll A~ K -6
(IL-6) H SRR 3P4, & RAS J0E T 145 &
AL, BRI T A A -1 (IL-1B) , IL-6 g IR
FEIH - (TNF) 75 5 3800 ; SAA3 i T SAA4 JEP T



<222 - Z # B 2§ Anhui Medical and Pharmaceutical Journal 2019 Feb,23(2)

W, K/ 110 kb; SAA4 3 K 4 % C-SAA, {7 T
SAA2 FEP R EAY 9 kb, Hi S 3l DX Bl A 45 B0
i) NF-kB 5 41,
1.2 SAA AR W™ RBAK A-SAA EE 15
PR 2 sk, eh 4B IR TL-18, TL-6 1 g TR 26 [
F-a( TNF-o) 755, X SE 40 g K7 1] LA 5005 Bz i
EIMEEF D5 A-SAA 7= 5i4h W98 kL,
FEA FRAT AT 5 14 B JRE A 44 35 %) i 1 &4t i v g D,
JH ) A-SAA mRNA #3557 X Bk % A-SAA Jf
ANHTERFIE A . C-SAA 7E 48 4 B 11 1 3% e i A
FEAK, e AFINR R & B
1.3 SAA &Y= IhEE KEWVIUFSE, SAA B
IR AEeedife: (1) SAA BAT e RIGIE, 78 SAA
i B 2 10 we/L i, A S R
L AR B RE S 5 (2) SAA B gt i
AU 1, #E SAA iR R T 10 ~ 60 mg/L i,
AT AR P Bz 40 Re 3 5 L 8 B AR 28 RO 11 B 4
FERELER , H A P AT B 5 (3) SAA 7E 2R 1
KB AS G MR A AR 55 22 TR TR Y o
TG R 20 TR A 7 WA, JF HBB RS 7E & 1l
RN S S I B B A, TR AN B AR A IR
AN ZR 5 (4) SAA HAPURREINTE , (A X Fhi
TR PE AT RE PR TN RUIF R 575 (5) SAA BA
75 PR AR WA AE 1 5 (6) SAA 7 8 T JIH [
eia v VR FH M ARGE AR 72 7 JE 438 - B4R SAA
(10 mg/L) AT oy ] A [ s DA 4400 w3t o, ok 20 iR
[ B 2 I 5  A  T 5 AN R T SAA
(10 mg/L) JE IR [ B 10 0 A Uit , SAA 1
WEZYIREA Frift— 2P R,
2 SAA 5EBHRMEER

SAA VER 2V AR BN 28 1, 76 2 il e e
AR EIIZ R AR, A IFEARIE SAA
2 508 RAEPIE K L R, T AR R MR
Hh ) N R A R — 2R
2.1 ERUEMXRTH(RA) RAZ—FLICTH
MR D RFAE 18 1 4 B PE A B s B . WEoE &
PR RA 5 NP IRl 20 S i 2% A-SAA mRNA FiE
F KT 5 8 TR, EL RS RA 8 A A 3
L L AT M, P Rz 40 R L 5 44T i T )Ry 5 2R 5k
SAA. Connolly 25" 1 SAA AT LU ALY P9 Kz
YT EL  ABS T 4 20 i e i PR 2 25 A A TR T
FIAH L A -8 (IL-8) I B % 40 B ¥4 ik 85 11 1
(MCP-1) , b A 72 B RAEAN BT, 7675 3 o
7 A | BPAZ 20 A R T L 40 A i T A LT R i R
Hl 2 A . Hong 25 fFE 45 AR SAA

B IR T A T W L 20 HLR et
T2 40 % 4 PN B2 A, 3 — 2R SR AR Sy
KB SAA REWSIE SN L i (ECs) ¥4 58  Zh [ 1=
ZRIE RN BN RS54, LAk, SAA 55 RA %
N T T 2T 00 i 7 £ TR 4 SR R 1, X L6 il
WA B T LB S, B0 R K B, A B T
IR, Shen 2" BFSE & B RA 5 ALK SAA /K
S He REZH R AR AL AN B 565 R RGP BN
e AN, H SAA JKSF- 5 DAS28 143 LA K HoAth 1fi
PRSP LT AN TAR (ESR) (CRP 7 &3 YA
Kotk , SAA VER—Fh i #4559 Lk CRP FI ESR B
TR S e RA s ) S EFE RE S FIBr i)

2.2 BERE NS00 A4 P40 6 0 i E A e R A 5
IS v R T R T 7 TR A BT U S T 4
e L B K &) A-SAA mRNA ik, X R g i
LT L) 77 A K SAAL Poitou 251 A 5E & BR
SAA (7= 55 1 g 200 952 0 RS I 40 e 1 = i
R (ATP) &5 A iz 88 1 Al B UTA G, B L4 i v]
VA=A SAA A A ) JCH At 40 i LA 55 43 0 B9 7
774 SAA, Baranova %[2] KB SAA B LK S
FRIE L4 A T 42 Y e A DR T R 4 Y PR T A
JHEANMA B 107 4L 2R P A 4 R E R S . Yang 460
FER BN A-SAA 78 NZNR I 4 i v e BE R S PR Rk
It H 55T i £ ( BMI) F1 7 20 i R /I G, 4
Jo 8 B0 S BO08 7 40 M RN I A-SAA R H
FEIRREAR; BLAL, L% A-SAA ¥k BERFAR 5 198 & R A
SRR IR O, AT HE R A SAA T 1 e At , 5
SO AE I 25 R 105 2 7K - 38, B b ik 5 2R K
PL(IR) 360, X 2 I35 A-SAA e 5 ] L[] 42 iz ke
JiR S BT K

2.3 2 BUMERRSE 2 BUBHIRIGIE A ML A SAA
KOV T AR . Marzi 2517 3 33 Meta 43
B B SAA I 7K S 2 O PR ) 2 g 2 [ 47
T 535 (M S 3 b 1 -5 5 00 2 R 19 JRURG: PR
FTC, 1 BML AR FIZE . Wi R 1 AH G Y
RAMENE BNTENE RS0 TR e o 20 P, b L 400
I BEROE 7 A K RE MR, I R AN M
YER, Bl B S AN e T, S EE S Zi =, Cai
ALY B SAA LE R B 2RI E K2R 1
(i 6T I B A U6 428 4 BB T, B2 ol s 4 8 IS 2R 1
(HDL) JH [& AR 355, 5 SO [ B 0 36 ) 5% 9
Hatanaka5" ™ BF5E % BUBE JR 5 955 A 19 08 rb ok 40
HEFN BAAZ 20 B X SAA () e o P B 5%, FH SAA il 34
PR 290 IR 200 i PR 7 AR 3 22 R i ST R s
A REA B934 AE 40 i i 2 AR B ANE AL, i



Z # B 2§ Anhui Medical and Pharmaceutical Journal 2019 Feb,23(2) - 223 -

BCALAE PR R A 00 FN D RE ZE L, 559 N 9 I A8 O &
JEF I ; SAA 25 2 BUBE R 1 & BIL ], v]
DIKs: SAA 1R sz e 2 UM b g B L I 78 I A g 1F
R 4 B A TS B

2.4 FNRBKMHEREAL (AS) 5T & B X IR 2 /1
FUAH LE , T A gt N SAAL [RGB 2R R 10/ UG
FITF AS [/ S8, 31X 5 BRI B 22 R 59 9 5 2R TG
St Wroblewski 2517 BF 5¥ & B0 SAA 15 BUAL
#Z g F Al 5 HDL 454, 30 HDL ANfig A 2l
4 JE] R 20 22 1) IEL [ 1 2 s 2 I IR ST, S BUIR i
TEN 2 T U0AR, A2 HE AS B9 % 8, Buck 2610 & 9t
A-SAA(10 ~ 100 mg/L) AEW 5340 F- 45 L 4H Jfd (1) 4
FE AR , I B4 ol (] 322 48 1k v P 40 g A A
A, 4 o Jm 350 20 7 AR 5 3 N R T e R A
Thompson 25" B SAA 3833 5 4502k K I T8
(TGF-B) 34 Jin & 1 Z B8 0 R A0 F ik N A Bk, IF 14
TR 1 2ROME Y S 3 RO BE K AN R R A
(LDL) X} 85 F R WE &5 & S5 F1 7, 80 AS Jg A8
LDL #if BA38hn . sbah, Sork 3 & 1 Bt — H E A I
ERE, A-SAA il 5 T A AIUE IR E F N
SRR TR 40 MR WG, I 77 A K R T i A Ak
Vgt AS JE 1, SAA B il NH [ B 09 )2 1) % i
SEC I 2K [k B T E — R E AS B
A SAA MR AS By X —fE B B R AR E
Z G E A

2.5 BHEER Mk RE ZE M 0 R N T I 0
SAA AERE NN, IF HARZE IL-6 ;=42 IL-6 HI¥ T 4
Bh 2 AI-17 (Th-17 ) 20 0 58 4 18 Hp s 200 i # 1k
DRI (19 72 A T 412 2 JR) 358 48 6 , SAA (19 33 f 4 1
N2l 1 A E K A2 AR 2 A B9, Ather
22U B SAA BT NLRP3 48 /N A, A 334 o A
GEAR 2 M S W A0 B 4 TL-1 3 4390 , WA TTT 384 0 Js 34
PRAE SN, A /)N B v i o A, SAA 5 4H
M AL BT (ECM ) 20 43 AH EAE F , 384 560 I K 41 B 28
Fff 3 ECM, M i it — 25 {2 9 5o #0 5 )V . Biaoxue
225 38 Meta 43 & B SAA B 5 K 15 58 5 il
S 2 R A S, SAA T RE 2 IS 14 9 7 38
bRo IS IPE ST & B SAA B3I B A B
1 FOARE S T RBURR AR AIG , 2 B SAA A B 47 b [X
A3 Fiti 98 5 FE A i, (HOAS T g i i A o SR,
SAA R I B TN R R A AETE, vhE &
L 1 I I B B 45976 A B ML 375 SAA K- (2 3%
o TR 2 (il R i AR A R B 2 B IR T I 7
SAEH) , 2 W] SAA Y TH i T g S EOX 2o A&
LR 5 5 1 DR B w85 2 R CRP S 4 M7 48

SiE 1Y 22 BLAE B, {H I AF R A 5% 3R W SAA R AgCPE N
S PSR T CRP, SAA 1] LIAE g W W% 22 55 95 9 10
— AR YRR
2.6 BRIE  SAA B 5ol B, BRI ORI A
SAA AL IE 7K 1 T 5 2 Hi 98 O A DG 1 R E I AR
FH , 0 S J A 1O I PR 255 B AE P 45 51, (HLJE: SAA UK
SFRVFZEE T AR F UK IS R B . RE M
TR ZE 1k (418 1k 98 0 2 S UM S A i i) E B
fab K2, Befig @ 51 A2 DNA (30155 i S 4141
16 52 P 14 B BN A P PR B AR 5 L AF . Landskron
RS R B SAA T ECM 26 B2 1 42 K %
A FF /BRI L BEIT 258 1 R0 77 2k, R
ECM 544k, 4 F 1 4% A4 18 A 40 i ] 7 TGF-B \1L-10
7 2R R — A 1 4 b 93 400 O 40 % R AN R B . Il
T SAA MR EEART 10 mg/L (955 A A4 FEHE R | 3
BT E KRR N, TT LI SAA ¥k B FR iR B
BT T JS, SAA 1Y vk BE AL i R Y B B %5 U0 A
FP Lee %O BE ST Kk B SAA AR HE B BE AT A 1
il 4 L (MDSC) B4 38, 38 38 B il B2 22 e i e 1
AR BE R % B . Sung 217 % B SAA i TR
(i 366 o 4 Ja8 2K P - T R X T 8 40 1R B R
M, X BERH SAA ] LLAE S — Fr s 0 s i 0 2 ) B
FESE RN AEVIAR B o
2.7 HAEMER  HALTTRES SAA WUTHICH)
P B R RITE AR M, B e B R IR
NEAT HCH A 2 PR R s s N B 3 A 2% SAA JKF,
X UL SAA S WA W 52 % B B —Ff Lk CRP 5
HURI 2 MR ™ o SAA ZETEMREAS T 1 B 0%
ML R BAERT, SAA 2B K E G, N
R sr & AA FH Gl H N 76 N2 AR, AA EH
FEAEIBILTR 2 A AN TG A (FURAE PR v s A2 B8
FELLHG = BTG SAA VR FE AR HE 8 A AR P T O 75
o AA JEMFEARRRELET AA B 3T S AR K
1) BT8RN S R, X BE S RARTE B WG A
EZN AN E TPIE AN 10 2T 4 e 2 B H i AR
RIMH 5548 B W IEH DR
3 AL

ZE FTIR B X SAA BY L R4 L A4
Je H W RE RS TR, SAA TE I R 12 W7 IR e vk
PRI 12 M R T I R AT Th AR A B AR
Flo BT, TGN SAA (47 12 3 A 45 RCS 1 6
JZE S 3 T I A 9 W o K | i 2 R A EL ik
I BRI IR B ek A . X ST VA B B
TR RV S, o T SRS, RR$E &
T SAA TEIG REE 2 W B A W 15 w8 oL B B



. 224 -

% # E 25 Anhui Medical and Pharmaceutical Journal

2019 Feb,23(2)

{HE SAA A=W D RE i A 58 2 W8, 7EAH SC BN
TR LA i — 2

(1]

(2]

(3]

[4]

(5]

Le]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

S 3k
WOO P,SIPE J,DINARELLO CA et al. Structure of a human ser-
um amyloid A gene and modulation of its expression in transfected
L cells[ J].J Biol Chem,1987,262(32) :15790-15795.
BARANOVA IN, SOUZA ACP, BOCHAROV AV, et al. Human
SR-BII mediates SAA uptake and contributes to SAA pro-inflam-
matory signaling in vitro and in vivo[ J |. PLoS One,2017,12(4) .
€0175824. DOI:10. 1371/journal. pone. 0175824.
YANG RZ,LEE MJ,HU H, et al. Acute-phase serum amyloid A .
an inflammatory adipokine and potential link between obesity and
its metabolic complications [ J ]. PLoS Med, 2006,3 (6) : e287.
DOI:10. 1371/journal. pmed. 0030287.
CONNOLLY M, ROONEY PR,MCGARRY T,et al. Acute serum
amyloid A is an endogenous TLR2 ligand that mediates inflammato-
ry and angiogenic mechanisms[ J |. Ann Rheum Dis,2016,75(7) :
1392-1398.
HONG C,SHEN C,DING H,et al. An involvement of SR-B1 me-
diated p38 MAPK signaling pathway in serum amyloid A-induced
angiogenesis in theumatoid arthritis[ J ]. Mol Immunol, 2015, 66
(2) :340-345.
YE RD,SUN L. Emerging functions of serum amyloid A in inflam-
mation[ J . J Leukoc Biol,2015,98(6) :923-929.
CAI Z,CAI L,JIANG ], et al. Human serum amyloid A protein in-
hibits hepatitis C virus entry into cells[ J]. J Virol,2007,81(11) ;
6128-6133.
CONNOLLY M,MULLAN RH,MCCORMICK J,et al. Acute-phase
serum amyloid A regulates tumor necrosis factor a and matrix turn-
over and predicts disease progression in patients with inflammatory
arthritis before and after biologic therapy[ J]. Arthritis & Rheuma-
tism,2012,64(4) :1035-1045.
TSUN JG,SHIU SW, WONG Y, et al. Impact of serum amyloid A
on cellular cholesterol efflux to serum in type 2 diabetes mellitus
[J]. Atherosclerosis, 2013 ,231(2) :405410.
KISILEVSKY R, MANLEY PN. Acute-phase serum amyloid A:
perspectives on its physiological and pathological roles[ J]. Amy-
loid,2012,19(1) :5-14.
SHEN C,SUN XG, LIU N, et al. Increased serum amyloid A and
its association with autoantibodies, acute phase reactants and dis-
ease aclivity in patients with rheumatoid arthritis [ J ]. Mol Med
Rep,2015,11(2) :1528-1534.
POITOU C,DIVOUX A,FATY A, et al. Role of serum amyloid A
in adipocyte-macrophage cross talk and adipocyte cholesterol efflux
[J].J Clin Endocrinol Metab,2009,94(5) :1810-1817.
MARZI C,HUTH C,HERDER C, et al. Acute-phase serum amy-
loid A protein and its implication in the development of type 2 dia-
betes in the KORA S4/F4 study[ J . Diabetes Care,2013,36(5) ;
1321-1326.
CAI L,DE BEER MC,DE BEER FC,et al. Serum amyloid A is a

ligand for scavenger receptor class B type I and inhibits high densi-

[15]

[16]

[17]

[18]

[20]

[21]

[22]

[25]

[26]

[27]

ty lipoprotein binding and selective lipid uptake[ J].J Biol Chem,
2005,280(4) :2954-2961.
HATANAKA E, MONTEAGUDO PT, MARROCOS MS, et al. In-
teraction between serum amyloid A and leukocytes — a possible
role in the progression of vascular complications in diabetes[ J].
Immunol Lett,2007,108(2) :160-166.
THOMPSON JC,JAYNE C,THOMPSON ], et al. A brief elevation
of serum amyloid A is sufficient to increase atherosclerosis[J]. ]
Lipid Res,2015,56(2) :286-293.
WROBLEWSKI JM,JAHANGIRI A,JI A, et al. Nascent HDL for-
mation by hepatocytes is reduced by the concerted action of serum
amyloid A and endothelial lipase[ J].J Lipid Res,2011,52(12) :
2255-2261.
DE BUCK M, BERGHMANS N,PORTNER N, et al. Serum amy-
loid Al induces paracrine IL-8/CXCL8 via TLR2 and directly
synergizes with this chemokine via CXCR2 and formyl peptide re-
ceptor 2 to recruit neutrophils [ J]. J Leukoc Biol,2015,98 (6) :
1049-1060.
LEE HY,KIM SD,BAEK SH, et al. Role of formyl peptide receptor
2 on the serum amyloid A-induced macrophage foam cell formation
[J]. Biochem and Biophys Res Commun,2013,433(2) :255-259.
ANTHONY D,SEOW HJ,UDDIN M, et al. Serum amyloid a pro-
motes lung neutrophilia by increasing IL-17A levels in the mucosa
and y3 T cells[ J]. Am J Respir Crit Care Med,2013,188(2):
179-186.
ATHER JL,CKLESS K, MARTIN R, et al. Serum amyloid a acti-
vates the NLRP3 inflammasome and promotes Th17 allergic asthma
in mice[ J].J Immunol ,2011,187(1) :64-73.
BIAOXUE R,HUA L, WENLONG G, et al. Increased serum amy-
loid A as potential diagnostic marker for lung cancer:a meta-analy-
sis based on nine studies[ J |. BMC Cancer,2016,16(1) :836.
CHEN SS, CHEN FP, CHEN XJ. Clinical implications of serum
amyloid A level in patients with obstructive sleep apneal J]. Jour-
nal of Southern Medical University,2009,29(8) :1599-1601.
LANDSKRON G,DE LAFUENTE M, THUWAJIT P, et al. Chronic
inflammation and cytokines in the tumor microenvironment[ J]. J
Immunol Res,2014,2014.149185.
HANSEN MT,FORST B,CREMERS N, et al. A link between in-
flammation and metastasis ; serum amyloid Al and A3 induce me-
tastasis, and are targets of metastasis-inducing SI00A4 [ J]. Onco-
gene,2015,34(4) :424435.
LEE JM,KIM EK, SEO H, et al. Serum amyloid A3 exacerbates
cancer by enhancing the suppressive capacity of myeloid-derived
suppressor cells via TLR2-dependent STAT3 activation[ J]. Eur J
Immunol ,2014 ,44(6) :1672-1684.
SUNG HJ,AHN JM,YOON YH, et al. Identification and validation
of SAA as a potential lung cancer biomarker and its involvement in
metastatic pathogenesis of lung cancer[ J]. J Proteome Res,2011,
10(3) :1383-1395.
YARUR AJ,QUINTERO MA,JAIN A, et al. Serum amyloid A as a
surrogate marker for mucosal and histologic inflammation in pa-
tients with Crohn’s disease[ J]. Inflamm Bowel Dis,2017,23 (1)
158-164.

(Waks H #1.2017-04-16 , & 0] H 1 :2017-06-07 )



