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Abstract

Serum zinc a2-glycoprotein (ZAG) is a soluble glycoprotein. Through in-depth studies on ZAG, it is
found that ZAG is not only involved in the regulation of obesity and energy balance, but also plays
an important role in the regulation of lipid metabolism and vascular metabolism. It is involved in
the occurrence and development of diabetes, kidney disease, obesity and other diseases, cardi-
ovascular disease, especially the formation of atherosclerosis (AS), which has become a research
hotspot in recent years. The relationship between ZAG and AS is reviewed in this paper.
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1. 5|15

B AL 2 BT IR BRI AATTAE IS A g R, AN X7 IR TR E A% e M e il 312 AT R 1%
PN E . NEBRVEERE, CVD ML RN E T A, YEilkiE, 2017 AU T 0 ML S8R 7E R AT FIIR
1743 R 45.91%F1 43.56%. 7E3R[E, HEmRAFRE LTF, MRS ECH A AT H b B O i 3 fd B 5 0 4
2019 Tox, HATOIMAE B ABUL 3.3 12 N[1], BEK. e E K T iiERfIE. B
I BNk REAEAL (Atherosclerosis, AS)HIRAS R, AS J& CVD W RERE, Hom S4k 5HAESh R Z A
RIVEDFhREY), BT CVD m AR A BRI A U EE,  H AT B AR

2. MiESH «2-BWEB
2.1. &S a2-PEF AR

MiEEE o2-FEE A2 —BVAMEEE A, 2 | BEEHALUHAEME S9(Class | major histocompatibility
complexes, MHC-1)Z % H1 1) — G2, X P ER H 1 70 54 41 KDa. ZAG =2 i b Jz 40 75wk 22 i 9% [ 2]
[ I B FER IR R -3 B IR E 2R BRI B PSR R IAT A B, BT AR R 6
(Interleukin-6, IL-6). FfJRI¥RFEXF-a (Tumor Necrosis Factor Alpha, TNF-a) [R5 T R B, (HKSZ A3
P FHREN, AX ZAG MRBREEE R — P . ZAG MILMR. IR, BipiE. kg~ 4G
ZoA TG AR TR KRR R ZHAR 2] [3].

2.2. & a2-PEEARRIDEE

L 02K 2 (1 MO RE R A T 55 7 S Y ok (7022.1), 15 4 MM T-RI 3 AN T BB ZAG
th 278 AN L FAZH A [4] . Hisao Ueyama [5]1K— TS24 B ZAG IKIMIZLENIE 42— A th 16 M IERR 4L
S S, IR T ITE ANARAELE AR FITE RN ZAG, J5 A it 12 37 ) A CDNA SC 5 K BILLE A Ak
o AR — 1) ZAG A

2.3. ZAG/p-AR/ICAMP

MIEEE a2-H 8 A M ZERR 771 5K SRR T2 A K& FERTE, ZRKIEERH ZAG 18—
I RE T R T2 5 RE AR . ZAG X T8 i AR g 42 1k 2 2 185 ZAG/B-ARICAMP & 4856 1 - Rolli V.
[615 N — T 7L R B, 7EFSEm AR oL, B bR i3S R R e R ZAG ZEPR /N &R LT
AN R SR INRE, H ZAG it 3Rk 2 5 30 S k2, 15 R & IR UM B i % (Hormone sensitive
lipase, HSL)FIAE i & & I (Fatty acid synthase, FAS)I/K-F AR B35 2 7. WIFRE, AFV/NRAARN T
ZAG # (et fE i . ) LAS I L S5 R O Y, i =W lR 5 1F (Guanosine triphosphate, GTP){# i 14 1)
i EF B2 LB (cyclic adenosine monophosphate, CAMP) ()7 24 A1 2K 1934/ C (Protein kinase C, PKC) 35 1t
whnzl.
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3. BhRKEHERE{L
3.1. BHEKBHELLE

BB REREAL ™ Y NSRRI SR A A IR b SRR B KRR A O A
KAEREERK . GYFZHRPT RN, TEal. SFle. WOR. i BRI e fiE GRS 4% ¢ fa 1 1A
RSB RERE L Z MG RED]. BRibzAh, —IRLgiERAER, W C RNEH. mRAFIER
MR e PRERIAE . AL RAES N SER SR T2 R0 IR, BEEXT AS MR T#E, Kl
NEWI L5 AS BIR R EE I LA BT 703 W g 7 2H 408 1 73 h 14 22 b AR i P R A T o A e
S5 ME WS IR IAT, R REE R T AS 1L fa e P 2 I - E0f 5 Al
6, BN AS FH SO LB R UGS o

3.2. FMBKWHEL K FRHLE

AS HIRWHLEIEZ, HHUINLEIEE Rt — SR TT . AT TER BRSO 40 M LR JLRE
OFRAHEME A AU BB 7 2% il i 4 2 K 4 SC BT 7T (Genome-wide association studies,
GWAS) R Bl ik 12921.33. 6p21.32. 4032.1. 2p24.1 57k 0o A LEESE I & AE B AN AT 43 [7]. BARKS:
M GWAS fliA & HAFFERRBATE, (HAEXE AS B A BLHT AT 78 rh a4t 174 i feiE. @E\ A= —
T I LA ZE AR ORI AS IRAE R SR IIEIR, SRR RNl e rh B A R, o, I/ MRAT
A [A-F-p (Platelet-derived growth factor beta, PDGF-g). #4b4: 4 [K-F-p (Transforming growth factor beta,
TGF-p). F: 540 s 1 K T-1a (Stromal cell-derived factor 1a, SDF-1a). Bl 4T 440 ff A K [F 1 (Basic
fibroblast growth factor, bFGF)iX 4 fft 7= 7 85 F A% 1 HEAE 7] @A U LA BIREUS
4 9T 48 7% (Reactive oxygen species, ROS) & H = #séin,  E4#E 11 S BE 1 1E A T il B s it
AUE G- FHIERE AS FIRAE K IE . @RAERPBLIZFUL: RIET 77T AS JRAIRZS, 4N A0z 451 /5 vl
FRRIMIAE RSP, WSR-S 2 eEMRSYs, W RERRAR . SRR, BARGH
M. BIkEANA. T REANIEE. ATLAR AR R IX L s 4N TE AS FHETEMIFE, 7T AS AHCHEC
RS 2 TR T R S AN TTVE[8]. ORI U 1% YR R A AR [ FE A K Rudolf
Virchow 7£ -+ JUt 28 /S HAERIR I . BT, JCHRARES B IE 85 I (LDL), — J7 i i 7 I8 P 5 2
EAREGTRR, Sy E I A AE I S B AS TR AR R, MRKTE R, AS ReEdE, —
HRIEMK. @it 1E8 AS BERM MG A R EE e R, B R R K AR BT RIEE
HEAEH . HATRO R MEFZA 11 4 & 762k R . PCSK9. E670G AL 4515 1 5y I IR 3 5 v I [
PRt 117 55 i 2l 5 B TR 3% DA S S DR A 9 V2 (R R L S i8R 22 (M U TR AS IR R R IR KR — Rl &S -F
#[9]

3.3. MiE «2-PEEBEMBNBORER L Z BRI R

ZAG TERN—Fpi BRI IR 7, N A0 AR W02 D Re IR T 50 M dse ] 1) A Rt 380 BLLE 119 S 8 1R
Ji 5 2B AN PRRG P B e (s S5 T T R4k, 7RO R T, ZAG ATRES AS MTE MG, B4
[10]%F 165 42 523X #3047 /3 A I K Lh i AS 5E AS. AR AS. ANHFEE AS 5 ZAG KR, 45
FEIR AS A ZAG KB TAE AS 41, H AS FIFEE#E, ZAG /KK, XERERATETFFE
fE 1 ZAG " AS (R, Leal Vo [11]550N ZAG 5512 AS AL RN 4 B 40 [ W AH I R 7 5
TR e, HLA AT g2 O T 4252 3 VA 7 B8 IO U IS 1) — B B bR 64 o IRBE[12]% 152 44 4EFF
P IM33% M (maintenance hemodialysis, MHD) & # i 1 — 04, @i CT VP e BkES AL IMFE R, FFIlkEE
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H ZAG ZHeFabRr, MHD 851 ZAG /K 5 ka0 (K37 2 5%, FTbAE MHD B e Bk s 1L i
R, ZAG TTRERE — MR R . IX$EREAT AS BEERL CVD 201, ZAG BHA BEEONHEE S,
BEIRATIEAT A HE T T

4, MBS - BEEBERZTH
4.1. MiESE - FEEAEE S

O MBI R E R R 2 FERILFEERT, HElHXT ZAG HERF AL IR 2 A1 (Single
nucleotide polymorphism, SNP)AHICHE 78 E /b 5122 53k . RIEIAE IR, ZAG BEFZEMFEER
$5: RS2527923. RS4215. RS2527882. Al RS4727442 %5,

4.2. ME# 2-BREAERS U SKR

ER—FoR BRI R, ZAG B 21 SRR OC . A& ER[13]5 A KA TagMan-PCR 2% 648
2 e AR P A A 313 A R A AT BE R 43 2, I ZAG Rl RS4215 53R [E b 75 b X 0% N AR
JEARSE . BB [14]0)— T 5t th R B RS4727442. RS4215 SkE A —E kB, HERE N GG AR
WA ERE, SRR, ST ZAG 3R RS2527923. RS4215. RS2527882 AL AN 4 1 5

5. &5 a2-FEE ML ME KR
5.1. KR ERAMOMERFRNXR

KRERIAL 2K B R KB IKROAB AR, T3 RSN e . LR SE. TR rhss, RomE
B SETIERE, BN AT R AR TR, AR EI B R, Bk
TR TN 2. MM bR WA AT AS MRAERIE, BYFS NIRRT
LT [ B

5.2. MEH# «2-EEBEIRKPIINA

HETH K ZAG fEIG R ERIFTE, K25 2 BOBE PR « AERRS YR 07 T 5o A 2« Meijuan Liu [15]
LT3N 364 44 FL R i 00 2H (Premature coronary heart disease, PCAD, HPEERY <55 % L HE4ER <65
BYVAT 126 L4 PE5) . SRR A UGS 0 95 & 76 0097 4 (Non-premature coronary heart disease, NPCAD) L % 182
X IR — T e R R B AEE N B EF PCAD B ANBEMTE ZAG KT K, Pigarsfise, HAAE
540 (body mass index, BMI)5 ZAG /K- F 2 MAHK. HAEAANIH FHA—T%T ZAG 72+ B AR S IRk &
PR N R AR RIAI AR ZAG FIE T A D720 2 (Subcutaneous white adipose tissue, SWAT)
MRNA 7KF7E RE e/ B KT B R B, Hadk— P A 70 B ZAGmMRNA Rk 5B E 1 (Un-
coupling protein 1, UCPL)Flid Ak V) Btk M4 FE V) & 24k v LU+ 1a (peroxisome prolifera-
tor-activated receptor-y coactlvator-la, PGC-1a) 2 IEAHIE, X HIR/RIRA] ZAG 7ENEACHES . ARARis Sk Fh
MsZma AT e 5 LR PR R A OC[16]. tHiE— 20Ul ZAG FIREZ PCAD B I TE 2 Wit A Wbr E .
EAR H A KRB AR R H B AR D, (B BERHB R WIS ZAG AL LA 90 B V1A G, i)
MU E FTEA Rk — 2D 5T
6. 4517

ZAG 1Ey— Mo R IR A R 7, AERR AR AR BT A R, e 2Rl R T 5
i AS FIASE R R ZR S A, T HEEE AMITETIRN, ZAG 50 IE B MR AR it —
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AR, BT PCEAE R RO I BN, SeR A RBUS 506 7R SR . SR, ZAG fEAE
ARTZ, WHTCHIEEY, RRATS T KBRS RAE R ZAG F£O L (0 TN 2 e A

(6]
(7]
(8]
(9]
[10]
[11]
[12]
[13]

[14]
[15]

[16]

%30k

e, ABE. ChELOMEEESERIRE 2019) T f@ik[d]. *ELO M 4, 2020, 25(5): 401-410.
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