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ABSTRACT: Rheumatoid arthritis is a common systematic inflammation disease in adults. The increasing mortality rate of RA
patients was mainly caused by cardiovascular diseases (CVD). Possible mechanisms involved in RA progress could be lipid metabolism
disorders, and elevated lipoprotein (a), called as Lp-a, was identified as an independent risk factor for CVD. Many papers have reported
that Lp-a was related with CVD complications and the inflammation reaction in RA patients. Lp-a gene shows a highly polymorphism
and relates with Lp-a synthesis, subtypes and function. Besides, Lp-a levels in serum remain fairly stable, not related with the different
gene types in individuals. Alos Lp-a are not influenced by diet or treatment for lipid metabolisms. In recent years, the relationship be-
tween Lp-a and CVD was reported in chronic inflammatory diseases, such as RA, and an elevated Lp-a level might be correlated with
CVD development and systemic inflammation. So Lp-a could be useful for evaluating CVD risk in RA patients.
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SRS RA TS KGR Bt A AR 5 B UE 521, 4 R A iR
IRIFH RA BHE W R DA AL S EAL AR 19 I A RFAE B HDL
WA R T U (A, HOIR ORI 4 B A AR EE L
(i PR 3 8 . W IEE 1 (Low density lipoprotein,
LDL)/K-¥-5 CVD % VIHHSS , 1 i % B2 8 H (High densi-
ty lipoprotein, HDL)I ] §H 1 S K5k HEAE AL % 4= . HDL ok
30 [ e LT 1, A0 E DRAP VL (E/IN T BSOS (19 LDL 5 %)
TR N B AR & A A UL  ESE RA JR5 ) HDL
K BEARINT /N B ) LDL K- I 7, FUBAIATT Y RA
AR ZE AL R W1/ ) LDL UKL KCF-TH i AR
RA BH LM RE M AR KNG 25803077 )5 et FOIR 1Ql = W,
WA R BRI, RA R E 2R o B R 1R T e HDL 6T}
7, LDL 5 Hh =R AL, AL A 1 T 0 A R0, X845
REHNEACH T H AL T RA BE M8 I SN, ik 4R 3h

LB A SR T A LUERE RA R CVD XU TH =
AR o BIFSERIT , JORE PRI HA IR 17 JORL B 4548 22 R A il
AR, TEREL 2R LD BB . G Rk S5 54O ML ok S XU
P ¥ i 2 1 a(Lipoprotein a, Lp-a) i 45 A7 AH 4 5 52 (19 R AE
TEPRTE S o A RIEFR RA JEFE AT B I 0 5 AT Lp-a
T, BRI Lp-a nTRES RA SRE AL b ) S0 S i 7 6
S, BRRIEE A a 5 RA B M SRS TN E 2t
SEALY U

1 Lp-a BYEE 2 5 R I BAHAE

1.1 Apo@EREZHMES Lp-a

NI Lp-a A HA FE Lk, X Fhis Rtk S5 A0
HAMBERZ A K. Lp-a i Berg 78 1963 4F 1 ikl
LDL {78 544, Lp-a 5 LDL 264, th IR BEps A% 04540 5 2005
A A, MH RO S5 BB 1 ApoB-100 454, Z J5 7
RS — T EE 1 RIEIE 22 1 a(Apolipoprotein-a, Apo(a), Zifith
FEFE Ry LPA), Apo(a) /2 4115 i IR 52 16 i — PR 28 1, PR
B AMRIRRE H— A B A . ApoB &SRB Kk,
A2 Lp-a BYAR BTG, 107 Apo(a) U 27K 1k , & SRk
A RaEHR, WA TS EERIBEAHHCY Kringles(K),
FL K42 TEFIE A5 el B 3-40 RE E A AR K4-2
FFHNEZRBUOER T LPA BN 5 AZFEE, 3T Apo(a)
H)43F A7 F 200-800 KD 2 [i], it LPA 3t 33K n] #F4f Lp-a
FEMIE A IFIE AT

LPA [ H ZFEME T LPA falid TG 0L, i
BN E 94% 7RG FHHERHE ™ —BIAN/MrT
LPA JE 5 n] 77 £E LK o3 F 55 KU BE 5 1 DA 40 i 430 s R 1
Lp-a ik, {HZ+5 3 H /s LPA 2847 JEP R B i
LPA 7=k /N1, Bl LPA S5 BER 2 [i] ] BLAHFE MR, Fe &
P IME Lp-a 9ZRIKK T, bR T LPA JEFEXT Lp-a F=4 ik B
HEIZWI, A HAh— L FLE WX Lp-a (14774 K /N im
3, WS LPA KE[M E i 1kb Kbk T H 2 8 52 55 (pentanu-
cleotide repeat, PNR)>8 i}, LPA K:[ 5 PNR AJ fif Jy 56 & 15 45

TIOM R e R AFERY Lp-a ACF, 1A, LPA JER FE 31X 4l
M C/T 2278 L K HoAt — 26 Hdy 1 18 22 S M8 (single nu-
cleotide polymorphism, SNP)-5 Lp-a ks /NS,

AR XA R RE (GG, E 5 S R AR LPA
IRI57 s AR REAAR M 23 BT 26 WA 04 SNP 1810455872 7 LT i &
ABE, 1% SNP 5 Lp-a M K4 552 REUCE 5% ; i) SNP 156415084
W%t =Fh A#EM Lp-a 5 K4 WA HR YA ., SNP 5
LPA K Ji 22 5V n] BUFR 43 AHE Y Lp-a 7KSF-, AHSCHELL B4y
SRR 36%, PIELA 27%, B 21%. JTAFEkK, 3 458
9 4~ SNP fii ;i 5 27 30% ) Lp-a /K V- AH 3¢, J r SNPs
13798220 & rs10455872 X} Lp-a RS2 & % , 1M AN [R] L5788
SNP 153798220 W%} Apo(a)&h /K- 11, [HA R4 E
Hi%} SNP 5, LPA JEFE% Lp-a F=H K/ MISE AR A] ], 3
VEWIKEE F AT A IX SE [ R 40 LPA JE K v K4 A FPo1 Y
¥ DU50 5 LPA JE[H 1) Z 028 BRI Lp-a /K F- i RS ISE,
WL S 22 34K Lp-a 0y IEpRiC S R B ZEM: . 5 A —Luif
FERWAEE AT K4 H1 5P 5 5% L —28 SNP i i f
X, X —REAEE SR AR TIESE 9, (H LPA (¥
SNP 275 55 Bl ik A Ak TG B AH 1
1.2 [ LPA i ERE 5 Lp-a 7kF

137 Lp-a 7K S B2 A I 3R R 48 Lp-a Ok A 7K
S AHARAREE Apo(a) i BER/MNREN . 2550 1, 1T LPA JE[H
HIZ A, A Lp-a KPR PR AR K/ Lp-a 43149
LR Ko ANF) Apo(a) B 430 LU AN TR, 25 b 2 52 0 A4~
TRRE & CVD SRBR I X . Apo(a) iy RK/NE R th Tk
RURFITEL, B LPA 547 BEE A R /N i 2 L BE R A 5
FIREFAE , HO Lp-a 85057 56 PR A4S0 AT T Lp-a 37 20 4y
ik, FE T30 Lp-a (14 USRS DA

Lp-a AU S E Ty 0 SDS B HL Uk A G g BNl %, i
Sk & IR FH kb 3B i F K- (Pulsed field gel electrophoresis,
PFGE) 5 sZif %€ # PCR (real-time polymerase chain reaction,
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T ST BT 2 T 55 % S8R A A e 320, /N Apo(a)5j CHD B
BRI o SN[ SR 3 4 KU B AR 25 5, (HUEA |,/
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2 SCIHIESE /N Apo(a) i i 1 Hr XURR AR X IXUBS: 558 2.14,
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PRIA SNP A2 57 55 Lp-a FkAKFUISEA G #IK, /MirT Apo
(a)5 CVD HAMZM: 8 LPA KA 5500w & 4Bk W
B



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.17 JUN.2017

- 3391 -
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I Y Lp-a e BEH AR R0E , B TG R
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K- Lp-a By Heid e B2 IR LK Lp-a ¥R, SRSt
B UESE AT A 22 81 F] 5 1 Apo(a)5 Apo-B B ik 5 4 4
A B [E B AL Lp-a kL. A AIK D Lp-a & BU7EZH I N 58
B, AR B Lp-a GSHL A Rt — 22 . /VEf LPA
BN H A R K Lp-a 3235, HF T 200 A B KU HE w5
{H Lp-a /K15 CVD KR IFFARLAEA S , AELt il g I 3
LR Lp-a TEAR AR SRR 09 207 A FE 22 570, A
JHE LR, AFEAANE Lp-a /K225 84, AFEFHEE Lp-a
KA 0 22 5, AR ARG G [ AR P LA Lp-a
A KPR T HARRRE . B TR RLE R AR A9 AR ARG
Lp-a K-V 22 5B FUA B3, AN AR (IS, PUBESF 77 AR
HHANRZ , miB A",

JAGAE Lp-a /KF— e A, (BAEQEN O S
18 P S AE A A AR BRI 23 8 Lp-a AT . Wiy
HIEUESE RA A1 Lp-a KFThi, H RA B LP-a K-
S BBk IR PR JEA Y RA B Lp-a KT il fig
5 JAE FLHANOC , R T RE R B N R B Il . A R i, 15 3l
AR RA BE RG2S BOGR  WAE T I Redit
TNF S50 98677 IR TS 2 B 06 , H Lp-a KFE R AT
00, RWIIRACH S S PO I Sl BEARSE , (HR Lp-a MUAESZ g%
MR . 55— 7 T, AT WF5E R W] 2 e 5 e Ik 5
PUTINF J677 ] LUFEAR RA GR35 (9 Lp-a /KFR, FEBRHL4 (IL-6
ST AT AR Lp-a /KPP, B Lp-a /K15 RGEVERAE .
AN, BGX LR TR Lp-a B9 T IEHLEIRH . #ox LPA Y
AL ZFENE S Lp-a B[R] Apo(a) AL RA SR I kA
MRS WA TR

3 Lp-a RIFKFEEERERTTR

RA 5 R G MR MR R AL BT, AT S BB kAR L, G fE iR
iU s, R BEHIE % 2= CVD W& shllkaiifb i &4
BT Z RPN E - SR T M AR R AT . A TRE
SVERAE RN 25, G0 C AR 1, 27 4R R S S VERY
FERE HAE, DL A S RE R F 4N 27 L. 2 (Pentraxin3, Ptx-3), J§ &5
4 >< B 5 B A2 (lipoprotein associated phospholipase A2,
Lp-PLA2)%, 4l 7R Lp-a W &840 300mg/L i, CVD &
A L BRGNS, R AT e Lp-a 5 40V 85 B IR 45 A AR L, DA
T 5 5P P 0 ) 7 Tl D I Y Al AR P ) 2T R S g P
KAAEEENUE . WATHEE R T Lp-a 5 LDL 4526 RHIFAR Y
LDL 3Z {4540, T 3020 27 0 [ W A, 78 9 5 e 4m i 3k
RIS 72 R R AN, R SRR BESR AT AR . LPA B K ik
P15 A K7 TL-6 253 55A ¢, Lp-a A1 73R8I0 48 PN Bz 4 i
57 LA AR L B A% 5 B g A i IR 48 B R R . LA 4
LN (oxidized phospholipid, OxPL) HA7 R 35 A4 & 11 1, H.
Lp-a N HFIZ# K. /3T Lp-a AHER) OxPL 5 Lp-a /K-F-
AR, OXPL AT 520w 4h M S fb i J5 S RS TS AR 48

P BRI Rk, S EUMAE N ST NPT XKW Lp-a 54
E S A PMFEVEA, 2 ORI R A R b A (R AT A 22 57
BEAN , AT HFFE RA (B 28 0677 Ja IR AU A 2T
UL, UESEHEER HA4TIN 5 Lp-a 97880 T BTk AR B, (Hd 2
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FRGENER RAE F A B FAR PR R GEJAEF bR B0
S WIS Lp-a S AYRIL, ARE R E A, CRP 574k
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55/ Lp-a SR 5P S TE MR R — Bl R GETERAE Y
T HIHRS KR/ T Lp-a FEAER SEEL AP UIAE.
FIREGIREY Lp-a, JLHIR/NFT Lp-a 555 X RA &
M AR B A AR BAT R RN . 7V T Lp-a Boith B
fe e T D) T4 G S AR e , DA I 108 1o 50 2 i o 45
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HEWTFEOMAR A (A RA A5 RGEMERAE AT SR AHE) Lp-a
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4 R E5RE
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Lp-a /KF-IH 5 K4 PP 5 5 AR S A7 G AHOCHIFSY

BERIBIESE , /N1 Apo(a)5 CVD KU A 5% , (HH A 5L A

Wt — R . Lp-a 7K B AAE SONXT Lp-a (520 7E AN [

eI 22 5 MO R A AR B AR S B o 2, iX et Jrfdigk

I T Lp-a 5 RA ZERAEPEBORAIACHE , (HX 45571 Lp-a

FHILH S RA B8 I1 % CVD HLHIE TR AR

5 % 3 #K( References)

[1] Alamanos Y, Voulgari PV, Drosos AA. Incidence and prevalence of
rheumatoid arthritis, based on the 1987 American College of
Rheumatology criteria: a systematic review [J]. Semin Arthritis
Rheum, 2006, 36(3): 182-188

[2] Li R, Sun J, Ren LM, et al. Epidemiology of eight common rheumatic
diseases in China: a large-scale cross-sectional survey in Beijing[J].
Rheumatology (Oxford), 2012, 51(4): 721-729

[3] Avouac J, Meune C, Gobeaux C, et al. Inflammation and disease activ-
ity are associated with high circulating cardiac markers in rheumatoid
arthritis independently of traditional cardiovascular risk factors [J]. J
Rheumatol, 2014, 41(2): 248-255

[4] Choy E, Sattar N. Interpreting lipid levels in the context of high-grade
inflammatory states with a focus on rheumatoid arthritis: a challenge
to conventional cardiovascular risk actions[J]. Ann Rheum Dis, 2009,
68(4): 460-469

[5] Boekholdt SM, Arsenault BJ, Mora S, et al. Association of LDL
cholesterol, non-HDL cholesterol, and apolipoprotein B levels with
risk of cardiovascular events among patients treated with statins: a

meta analysis[J]. JAMA, 2012, 307(12): 1302-1309



- 3392 -

PREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.17 JUN.2017

[6] Hahn BH, Grossman J, Chen W, et al. The pathogenesis of atheroscle-
rosis in autoimmune rheumatic diseases: roles of inflammation and
dyslipidemia[J]. J Autoimmun 2007, 28(2-3): 69-75

[7] Toms TE, Panoulas VF, Kitas GD. Dyslipidaemia in rheumatological
autoimmune diseases[J]. Open Cardiovasc Med J, 2011, 5: 64-75

[8] Steiner G, Urowitz MB. Lipid profiles in patients with rheumatoid
arthritis: mechanisms and the impact of treatment [J]. Semin Arthritis
Rheum, 2009, 38(5): 372-381

[9] Garcia C, Nolla JM, Valverde J, et al. High HDL-cholesterol in women
with rheumatoidarthritis on low-dose glucocorticoid therapy[J]. Eur J
Clin Invest, 2008, 38(9): 686-692

[10] Gémez C, Nolla JM, Valverde J, et al. Conventional lipid profile and
lipoprotein (a) concentrations in treated patients with rheumatoid
arthritis[J]. ] Rheumatol, 2009, 36(7): 1365-1370

[11] Zhang C, Li X, Niu D, et al. Increased serum levels of 32-GPI-Lp(a)
complexes and their association with premature atherosclerosis in pa-
tients with rheumatoid arthritis [J]. Clin Chim Acta, 2011, 412(15):
1332-1336

[12] Rubin J, Kim HJ, Pearson TA, et al. Apo (a) size and PNR explain
African American- Caucasian differences in allele-specific apo(a) lev-
els for small but not large apo(a)[J]. J Lipid Res 2006, 47(5): 982-989

[13] Arai K, Luke MM, Koschinsky ML, et al. The 14399M variant of
apolipoprotein(a) is associated with increased oxidized phospholipids
on apolipoprotein B-100 particles [J]. Atherosclerosis, 2010, 209(2):
498-503

[14] Lanktree MB, Anand SS, Yusuf S, et al. Comprehensive analysis of
genomic variation in the LPA locus and its relationship to plasma
lipoprotein(a) in South Asians, Chinese, and European Caucasians|[J].
CircCardiovasc Genet, 2010, 3(1): 39-46

[15] Ronald J, Rajagopalan R, Cerrato F, et al. Genetic variation in
LPAL2, LPA, and PLG predicts plasma lipoprotein (a) level and
carotid artery disease risk[J]. Stroke, 2011, 42(1): 2-9

[16] Deo RC, Wilson JG, Xing C, et al. Single-nucleotide polymorphisms
in LPA explain most of the ancestry-specific variation in Lp(a) levels
in African Americans[J]. PLoS One, 2011, 6(1): 14581

[17] Kamstrup PR, Tybjaerg-Hansen A, Steffensen R, et al. Genetically el-
evated lipoprotein (a) and increased risk of myocardial infarction[J].
JAMA, 2009, 301(22): 2331-2339

[18] Rubin J, Paultre F, Tuck CH, et al. Apolipoprotein [a] genotype influ-

ences isoform dominance pattern differently in African Americans
and Caucasians[J]. J Lipid Res, 2002, 43(2): 234-244

[19] Kurian AK, Cardarelli KM. Racial and ethnic differences in cardio-
vascular disease risk factors: a systematic review [J]. Ethn Dis, 2007,
17(1): 143-152

[20] Missala I, Kassner U, Steinhagen TE. A Systematic Literature Review
of the Association of Lipoprotein (a) and Autoimmune Diseases and
Atherosclerosis[J]. Int J Rheumatol, 2012, 2012: 480784

[21] Hjeltnes G, Hollan I, Forre O, et al. Serum levels of lipoprotein (a)
and E-selectin are reduced in rheumatoid arthritis patients treated with
methotrexateor methotrexate in combination with TNF- q-inhi- bitor
[J]. Clin Exp Rheumatol, 2013, 31(3): 415-421

[22] M Krone W, Laudes M. Effects of inhibition of interleukin-6 sig-
nalling on insulin sensitivity and lipoprotein (a)levels in human sub-
jects with theumatoid diseases[J]. PLoS One, 2010, 5(12): e14328.31

[23] Kronenberg F, Utermann G. Lipoprotein (a): resurrected by genetics
[J]. J Intern Med, 2013, 273(1): 6-30

[24] Emerging Risk Factors Collaboration, Erqou S, Kaptoge S, et al.
Lipoprotein (a) concentration and the risk of coronary heart disease,
stroke and nonvascular mortality[J]. JAMA, 2009, 302(4): 412-423

[25] Liu L, Boffa MB, Koschinsky ML. Apolipoprotein(a) inhibits in vitro
tube formation in endothelial cells: identification of roles for Kringle
V and the plasminogen activation system [J]. PLoS One, 2013, 8(1):
e52287

[26] Tsimikas S, Witztum JL. The role of oxidized phospholipids in medi-
ating lipoprotein(a) atherogenicity[J]. Curr Opin Lipidol, 2008, 19(4):
369-377

[27] Gabay C, McInnes IB, Kavanaugh A, et al. Comparison of lipid and
lipid-associated cardiovascular risk marker changes after treatment
with tocilizumab or adalimumab in patients with rheumatoid arthritis
[J]. Ann Rheum Dis, 2015[Epub ahead of print]

[28] Enkhmaa B, Anuurad E, Zhang W, et al. Association of Lp-PLA(2)
activity with allele specific Lp (a) levels in a bi-ethnic population[J].
Atherosclerosis, 2010, 211(2): 526-530

[29] Enkhmaa B, Anuurad E, Ozturk Z, et al. Differential associations of
serum amyloid A and pentraxin-3 with allele-specific lipoprotein (a)
levels in African Americans and Caucasians[J]. Trans Res, 2011, 158
(2): 92-98



