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WE: BM HiITEEAZRFEE (RLP-C) H.0MmEBR (CVD) M EMAREY KA ER
FHEAEMARE A M. FiE 4372 M (Glu) . RLP-C. SJHEEE (TC) . =EEHH
(TG) . R EIRE L HERE (LDL-C) | @S lsR O HEE: (HDL-C) . /INfi#s e B s 4 o 0 [
(sd-LDL-C) . #JEH 1 (apo) Al. apo B. R (a) [Lp (a) ]. FREFIMICHENRAFA, (Lp-PLA,) Al
CRIVEEM (CRP) , ¥ EHEM3AIRLP-CIC HRLP-C-m, #1444 8| fRLP-Cic HRLP-C-calc, [FMf & E
e %% BE AR AR B B (non-HDL-C ) o LA JCHE 30T 43 2 LU ABHR T RLP-C-5 oA i 24 JURS: PR 1 SC
255 DL BN FET AR AR I RLP-CAKF- A2 . R BS54tk b#, FBR4F# . Glu. LDL-C. sd-LDL-C
MLp-PLA24N, HAMK ISR 2% 7 ¥ HE Gt 5 L (P<0.05) . RLP-CH4# . Glu, HDL-C. apo Al
Lp (a) . Lp-PLA,FICRPIIAEIIHE /N, BEIME (P<0.05) . RLP-C-m, RLP-C-calc5non-HDL-C, TC,
TG. LDL-C. apo Bfflsd-LDL-CH#JEIEAISE (P<0.001) . RLP-C-m5TGEHMIEAK (r=0.899, P<0.001) .
RLP-C-calc5non-HDL-CHITCE 5% IEAH & ( P<0.001) . RLP-C-m5RLP-C-calc, non-HDL-CHJ5 55 [F A1 5
(P<0.001) . RLP-C-m%5iRBERLP-C-caleZi R Tt mifi i, (HEALE AR TRLP-C-cale, #4374 TR 5
FETG/AKF (<1.00, 1.00~1.99, 2.00 ~2.99, =3.00 mmol/L ) #1754 . 25HFE/R, RLP-C-m, RLP-C-calc,
non-HDL-C, TC, sd-LDL-C/K-LAZRLP-C-m 5 RLP-C-calchy 5 43 L ¥IBETG/AK -0 TR mi ks, PR R B
INANFE TG4 2H M RLP-C-m fIRLP-C-calc 2 F A Giit =47 X (P<0.001 ) . £5i® RLP-CHTGEIRIEHIE,
SRR E (A DIbR ) . AR TS I RLP-CE BRI, PAT CBME . KIRLP-C/K P r h CVDiR
R BN XU A2 SR AR B, (E2 A5 REAE 2 S 1) C VD IXUBS: T PR -1 i i 32— 2 F 9
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Role of remnant lipoprotein cholesterol in the management of blood lipid SONG Yunxiao, GE Wen,
ZHANG Haichen, YUAN Wenhua, DAI Jun, YOU Wenshi. (Department of Clinical Laboratory, Shanghai Xuhui
Central Hospital, Shanghai 200031, China)

Abstract: Objective To investigate the role of remnant lipoprotein cholesterol ( RLP-C ) in the management
of blood lipid and the correlation between RLP-C and cardiovascular disease ( CVD ) associated biomarkers.
Methods Serum levels of RLP-C, glucose (Glu) , triglyceride (TG) , total cholesterol (TC) , low-
density lipoprotein cholesterol (LDL-C ) , high-density lipoprotein cholesterol ( HDL-C ) , small-density low-
density lipoprotein cholesterol ( sd-LDL-C ) , apolipoprotein (apo) Al, apo B, lipoprotein (a) [Lp (a) ],
lipoprotein-associated phospholipase A, (Lp-PLA,) and C-reactive protein ( CRP) of 437 healthy subjects were
determined. The levels of RLP-C determined directly were marked RLP-C-m, and those calculated were marked
RLP-C-calc, and non-HDL-C was calculated. Correlation analysis and stratified analysis were used to investigate the
correlation and discrepancy between RLP-C and other CVD associated biomarkers and the influence of methodology on

the level of RLP-C acquired. Results There was statistical significance in biomarkers between females and males,
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except ages, Glu, LDL-C, sd-LDL-C and Lp-PLA, (P<0.05) . The correlations between RLP-C and ages, Glu,
HDL-C, apo Al, Lp (a) , Lp-PLA, and CRP were relatively weak with small » ( P<0.05) . RLP-C-m and RLP-
C-calc were positively correlated with non-HDL-C, TC, TG, LDL-C, apo B and sd-LDL-C ( P<0.001 ) . RLP-
C-m was positively correlated with TG (7=0.899, P<0.001 ) . RLP-C-calc and non-HDL-C were strongly and
positively correlated with TC ( P<0.001) , and RLP-C-m was positively correlated with RLP-C-calc and non-HDL-C

( P<0.001 ) . The RLP-C-m level was elevated with the increase of RLP-C-calc, but it was constantly lower than RLP-
C-calc. The 437 healthy subjects were stratified according to the levels of TG ( <1.00, 1.00-1.99, 2.00-2.99 and =
3.00 mmol/L ) . The levels of RLP-C-m, RLP-C-calc, non-HDL-C, TC, sd-LDL-C and RLP-C-m were elevated with
the increase of TG. The analysis of variance ( ANOVA ) suggested that, among the biomarkers, RLP-C-m and RLP-C-
calc showed statistical significance among all the groups ( P<0.001 ) . Conclusions RLP-C is a constant biomarker with
strong and positive correlation with TG. The levels of RLP-C determined by different methods differs from each other, but
they are correlated. The determination of RLP-C might help blood lipid management and risk control in CVD patients, but
further researches are required to regard it as an independent factor for predicting CVD risk.
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Cardiovascular disease

D4 P98 (cardiovascular disease,
CVD ) JXURS: 3G i iy £ 2 S 300k A 4k Pk
BE R R A, L Im KRR & = mEH R
#HH (triglyceride-rich lipoprotein, TRL)
/N AR BE A & 1 ( small-density low-
density lipoprotein, sd-LDL ) /KFF+&,
=% R 1 (high-density lipoprotein,
HDL ) /KRR, =@ H (triglyceride,
TG) ATRLAY WM & 4155, HALAH 5>
TRLEA B Fh Bk RERE AL 091 i . i TTRL
EFWAEN, KA. BEMET ERK
KPR RS BT G /K S JE 3 X 4 TRLK 4%
R AR RN #E A (remnant lipoprotein,
RLP ) J&TRLH BA Z 3 ks FE a4k AE A 2
RSy . SHATATRLAHL, RLPEFRTTG.
WElEF# & H (apolipoprotein, apo) C, %
AW Z B apo EFIIA[EFERE, 03h kol A a4k
PEHTEE SRS WA A0 9% B IARLP K5
ZFCVDI A . EIRHYIME ™, kg
A AE[EEE ( remnant lipoprotein cholesterol,
RLP-C ) ZKF-F 75 20 WUEE BE Y ik 25 F0i0 A
TP, I H 5 CVDIE A KBS 3 A e, 3
[ AH E B2 2B 11X ( the National Cholesterol
Education Program, NCEP) i AJGY7FZH 31K
e rh g T RLPTEITAL CVD XU A/ HT
JEHEFETH AR S % B AR &R I IH[E B (non-high-

density lipoprotein cholesterol, non-HDL-C )
IKPAERLP I EE A< 3 kot R a4k
2#4> ( Japan Atherosclerosis Society, JAS) 7E
20124F 1 CVD T B XU 45 #1L4 B A RLP-C
sd-LDLFIg%# 1 (a) [lipoprotein (a) , Lp
(a) PJFFIRCVDHE HL S 56 % 0 A 0 H 1
M, AR RITRLP-C 5 CVDAH A
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KPR F5 mL
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HDL-C) ( E#E) | L% AR 8 E M [ g
( low-density lipoprotein cholesterol, LDL-C )
(H#%EL) . apo Al (B GF LM ) |

apo B (it tbihik ) . Lp (a) (RS

B ) . CmifEF ( C-reactive protein,

CRP) (Apy@ iy Loy ) a5 0y [ BRI

Fin LR W BT L T I A RN W) o R BRI S

#|YRLP-C/KFiC NRLP-C-m, RLP-C-m (%

eI ) | IREEAHCHEIRREA, (lipoprotein-

associated phospholipase A,, Lp-PLA,) (i%%E

) | N RE IR H (small-density

low-density lipoprotein cholesterol, sd-LDL-C )
(SR Yl ) R X0 B b i s A YRk

FARAF . LI EIE BRI & BS-2000M

2 H S A B A CIRINGE i 4 ) B2 97 B+

A BRATR ) o BT84 2 - RLP-C/KF-iL

NRLP-C-calc, RLP-C-calc ( mmol/L) =TC-

LDL-C-HDL-C, non-HDL-C (mmol/L ) =TC-

HDL-C,
1.3 SEileFk
K HISPSS 20.08 i1 g3t 43 . RH
Kolmogorov-SmirnoviZk X £ 48 17 IE B MK
5o BIESG IR RS Hxts KR, A
(B bb AR FH oAz g6, AH OCHE 23 Bk F Pearson Al
KA o AR IE A 50 A 0 1 2 58 Rk R H b A 4k
(M) [ LR (Pys~ Pos) 15578, @HTAILL
B ok FIMann-Whitney 56, AH S 43471 R FH
SpearmantfC/rHT. LAP<0.050 25 %A Gt
2 #R
2.1 A3TRWTERS RASTIRAR AR I 45
FHES R, RFEBR. Glu.
LDL-C. sd-LDL-CAHILp-PLA24), HAh4%
Widgtr 2 S ¥ A g2 XL (P<0.05) . F&
CRPAI, Lok 45 T0F8 bk i R 285 L 35 W 2 T 55
(EUE -3 B

1 BARMNFZEMIERARNE R

2015 1%L FRE (%) Glu (U/L) TC (mmol/L) TG (mmol/L ) HDL-C ( mmol/L )
By 228 72 (62~85) 594 (4.82~637)  4.28+1.08 1.25 (0.86~1.77) 0.99 (0.83~1.23)
P 209 77 (65~85)  5.96 (4.69~6.32)  4.69+1.09"" 139 (0.91~1.97) ™ 1.13 (0.95~1.43) ™
Bt 437 74 (64~85)  5.95 (4.74~636)  4.47+1.11 1.32 (0.88~1.89 ) 1.05 (0.89~1.30)
41%] LDL-C (mmol/L) non-HDL-C (mmol/L)  apoAl (g/L) apoB (g/L) Lp (a) (gL)
Br: 230 (1.77~2.61) 3.23+1.05 1.17+0.21 0.86+0.30 0.23 (0.13~0.38)
It 230 (1.93~2.81) 3.48+1.01° 1.32+0.23"" 0.92+0.29 0.27 (0.17~0.40)
A 230 (1.88~2.71) 3.35%1.04 1.24+0.23 0.89+0.29 0.24 (0.15~0.39)
2H%) sd-LDL-C (mmol/L) RLP-C-m (mmol/L) RLP-C-calc (mmol/L)  Lp-PLA, (U/L) CRP (mg/L)
B 0.46 (0.36~0.63) 0.21 (0.13~0.33) 0.90 (0.66~1.15) 439 (341~548)  2.25 (0.80~10.55)
7P 0.52 (0.36~0.75) 0.23 (0.15~0.36) 1.01 (0.77~1.27) ™ 427 (340~522)  1.70 (0.70~4.70)
A 047 (0.36~0.69) 0.22 (0.14~0.34) 0.94 (0.70~1.22) 435 (340~537)  1.90 (0.80~7.28)

W 5RMERE, *P<0.05, **P<0.01, ***P<(.001

22 HIAALTRAR ARG AT A R
RLP-C-m, RLP-C-calc, non-HDL-C,
TC. TG. HDL-C. LDL-C. sd-LDL-CHILp-
PLA, 54 . Glu, Lp (a) FICRPHAEHIYE
/N, BE§HIE (P<0.05) . RLP-C-m, RLP-C-
calc5non-HDL-C, TC., TG. LDL-C. apo Bfil
sd-LDL-CHJE IEH2¢ (P<0.001 ) . RLP-C-m
H5TGHEMIEM A (r=0.899, P<0.001) . RLP-
C-calc5non-HDL-C, TCE5#E1FEAE (#{H 5]
70.809 . 0.745, P<0.001) ., RLP-C-m'5RLP-

C-calc, non-HDL-CY¥JE 50 FAE (HES R
0.687. 0.623, P<0.001) . #5+8FRIE])AIAHICNE S
Mras 242,
2.3 RLP-C-m'5RLP-C-calc. non-HDL-CHY 4%
3 ARLP-C-calc finon-HDL-C45 5 A Ak
bR, RLP-C-m&Z55 NP ALFRERTE . RLP-C-m
5RLP-C-calc, non-HDL-C¥JEFAHRE (r(H
5140.687. 0.623, P<0.001) , RLP-C-m%%Hpf
RLP-C-calcHinon-HDL-C45 1y FH i i P, {H
SREERAETRLP-C-cale, WL,
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Eit RLP-C-m RLP-C-calc non-HDL-C ~ TC TG HDL-C LDL-C  sd-LDL-C  Lp-PLA,
RLP-C-m 0.6877"  0.623 048 08997  -0280"" 04607 0.649™  0.286™"
RLP-C-calc 0.809™" 0745 0585  -0.014 0.557" 0.615" 0358
non-HDL-C 0947 0.455™ 0.039 0.922"" 0.679"  0.509™"
TC 0.282™" 03407 0.8817" 0.618™  0.444™
TG -0.437"" 0285 0.5817"  0.164™
HDL-C 0.088 -0.067 -0.090
LDL-C 0.566""  0.498"
sd-LDL-C 0378
A -0.1367  -0.139"  -0.207"  -0.179"  -0.120 0.013 02237 -0.165"  -0.026
Glu 0.170" 0.148" 0.083 0.016 0276"  -0.200" 0.017 0.235" 0.008
apo Al 0.052 0.207" 0.200 04637  =0.090" 0.869"  0.186" 0.183"  -0.029
apo B 0.483" 0.679" 0.914" 0.856" 0.357" 0.028 0.923" 0.589" 0.510%*
Lp (a) -0.102" 0.028 0.091 0.118" -0.091 0.076 0.134"  -0.081 0.031
CRP -0.172"  -0.079"  -0.053 -0.102"  -0.107"  -0.213"  -0.034 -0.146" 0.014

H: *P<0.05, **P<0.01, ***P<0.001

2.4 FETGKF-HHA1T4r 2 s

43728 MR L HTGAKF (<1.00,
1.00~1.99, 2.00~2.99, =3.00 mmol/L) i
T8, 458 W/", RLP-C-m., RLP-C-calc
Minon-HDL-C. TC. sd-LDL-C/KFHETG
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RLP-C-calc ( mmol/L )
(a)

d: (a) RLP-C-mHMIRLP-C-calch 5 &5

E1

6.0

5.0F

4.0r

3.0

TC ( mmol/L )
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1.0

i >3.00

<1.00

1.00~1.99  2.00~2.99
TG ( mmol/L )

##: @mRLP-C-calc—RLP-C-m; @RLP-C-m; mLDL-C; ssHDL-C

KT i FF e, RLP-C-m i RLP-C-calc
M)A o e B, KIRN17% . 24% .
36% . 56%; HDL-C/K-Ffi TG I & i
FAIK; LDL-C/KFRE7R BB, I
K2, %3,

4.0F

2.0k

RLP-C-m ( mmol/L )

20 3.0 40 50
non-HDL-C ( mmol/L )
(b)

(b) RLP-C-m#Inon-HDL-CF 5 &
RLP-C-m. RLP-C-calcFinon-HDL-C [8] g4 %1%

RLP-C-m RLP-C-calc

non-HDL-C

TC
DL-C

E2 RLP-C-m. RLP-C-calcFinon-HDL-C.5 H i f5 & 5 BB EEz i 7k
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SR Rt T dlm b, 45 BoR
AR TG/K -4 40 [8]RLP-C-m FIRLP-C-calc /K -
ZRAgitE L (FEA524330.5, 105.6,
P<0.001) , HBETGKFMFEmFtE. K
[F TG/K V-4 4l sd-LDL-C 2 A i it &
X (P<0.05) . TG<1.00 mmol/LZHHDL-C .
LDL-C. sd-LDL-CHlnon-HDL-C/K 5 Hfth34H
i, ZRWA%IFE L (P<0.05, P<0.01.

P<0.001) . TG=3.00 mmol/LZHHDL-C/KF-i
FTG 1.00 ~ 1.99 mmol/L4 ( P<0.001) . TG
1.00 ~ 1.99 mmol/L#non-HDL-C/K ¥ i & T
TG 2.00 ~ 2.99 mmol/LZHHITG=3.00 mmol/L4H,
TG 2.00 ~2.99 mmol/LZH 5 TG=3.00 mmol/L
HzmESLGEITFEX (P>0.05) . TG=
1.00 mmol/LAY4%4H [B]LDL-C/K 22 F 3 4 12
HEYX (P>0.05) . W3,

3 AREATGKFHFETIEIRAIELER

21531 %% TC ( mmol/L) HDL-C ( mmol/L ) LDL-C ( mmol/L)
TG<1.00 mmol/LZH 136 4.12+1.13 1.28 (1.01~1.58) 2.06+0.71""
TG 1.00 ~ 1.99 mmol/L4H 209 4.48+1.04° 1.04 (0.90~1.24) ™ 2.43+0.77"
TG 2.00 ~ 2.99 mmol/LZH 57 4.86£1.07 0.99 (0.79~1.09) ™ 2.62+0.74"™
TG =3.00 mmol/LZH 35 5.20+0.94""" 0.85 (0.76~0.97 ) "™ 2.53+0.57"

205 sd-LDL-C (mmol/L ) RLP-C-calc (mmol/L) RLP-C-m (mmol/L) non-HDL-C ( mmol/L )

TG<1.00 mmol/L41 0.36 (0.28~0.47) 0.74+0.34 0.12 (0.10~0.16 ) 2.80+0.91
TG 1.00 ~ 1.99 mmol/L4 0.47 (0.39~0.62) ~ 0.96+0.31"" 0.23 (0.19~0.30) ™ 3.39+0.95"
TG 2.00 ~ 2.99 mmol/LZH 0.68 (0.52~0.95) "™ 1.25+0.317" 0.43 (0.38~0.53) " 3.88+0.99""

TG =3.00 mmol/L4] 1.08 (0.78~1.38) 4 1.82+0.50

AL 0.95 (0.71~1.30) THAA 4.35+0.85""

#: HTG<1.00 mmol/LAILLEE, *P<0.05. **P<0.01, ***P<0.001
2.00 ~2.99 mmol/LAI L4, AP<0.05, AAP<0.001

3 it

TGACY- T 8 I W IR FEE AR 25 1 (very-
low-density lipoprotein, VLDL ) K H#% ki1
%, XUERLPEA H 4% 5030 kook #0840 7 1
FAU, AH L7 B2 TG /K 215 il /S C VDY
T ST RS AR AR, RAETG/KF-5CVD
SRR R OC, (EIZAH R E AR T A
i, WFEPROCAMMBFSEH, TGS CVDIYAHICHE:
e FHDLAKE . SEOZI S R N 242
A —BTGACE MR RN 22 8k, —
EIEA R G I TRLA 5 5 0. /A TRLA
B S Dok FERE AL VE A 2 B3 3, RLPTE
RN EA SR, FEA2MEE:. (1) B
T 1 2L BE AR 78 E A B4 5 B i T i 2L B8
kigkki, Llapo B48Flapo EN FE ;s (2)
JHUEVER VLDLAR f# 2 s VLD LA ki, H 3%
43 Hapo B100Flapo E¥, 1 T"RLPAR ¥ 5 H:
FIATRLZ: 25, i ERLPAYACEHE &, 18
I3 B AKEARAR, B e 2 2 RLP 143 [A]
M, CHANZMEi H] TRLP-C. apo B48. apo
C- T AR SR AFh 7 VR IPARLP AR, 25
BB /RRLP-C A PG RLP K M fe B AR G .

; 5TG 1.00 ~ 1.99 mmol/LZL H#%, #P<0.01. ##P<0.001; HTG

MASUOKA S st 45 R o, TG/KV-IEH
4568 09 B8 2 LT RLP-C oK F 5 56 IR 20 o 45
BEHF (P=0.021) . NAKADAZ i #F5¢
S5 WR, 0 B ILTE RLP-C/KF W B Tt
. IS FTGAKN-o X FRNTGAK, K
IRLP-CACE Yt RAR RIS AL T —Fh B i
TRLEEh Bk FERE AL PR 2 11 BURLAY i, T
S R B Eh Pk ok R AL PR A TRLE

S ERLPIE G T B Ok o RS B
RLPJ5 K rh % IR HE F1 (intermediate-density
lipoprotein, IDL ) ZH 43+ iR E B, (HES
DEBCR AR B e 22, WS, s
AT | ARLP-CRYAEIN Y, I H T2 W T2
I AEZEFLAEAECVD XU, (HIZ 7 5 REREA
PEATRTARER , ASHF KA AR
AL REE R IRLP-CKF, %007 1R R
PR 2% T PR R VE R V% ' TG RLP. VLDLZ.
RN FLBE ORI, A B0 5 s (1% 2 M ik
A SR,

AREERER, J . ZEZEImEFRLP-C
ERAGIEE L (P<0.05) , RLP-C-m#ll
RLP-C-calc 54E#: . Glu. Lp (a) FICRPHr
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N, S5 (P<0.05, P<0.01) . ¥t
BHRLP-CZAE WY . Glunik N R PE IR BE 5 i 4%
AN, BB EE M IERARE Y . RLP-C-m 5
Lp-PLA,FIHDL-C¥J 2 554H¢ ( H{H 43 51°40.286
F1-0.280, P<0.001) , Hnon-HDL-C., TC,
TG. LDL-CHlsd-LDL-C¥J 2 IEA % (r{l K
0.460~0.899, P<0.001) , H:HRLP-C-m5TG
EERIEAG (#=0.899, P<0.001) . RLP-C-calc
HLp-PLA, 55 1EAHE (7=0.358, P<0.001) ,
SHDL-CTAH XM (r=-0.014, P>0.05) , 5
non-HDL-CHITCE 8 1EAHE (#{H45)70.809
F10.745, P<0.001) . X 7] HEZH T2#RLP-C
P AR E Y . RLP-C-calefilnon-HDL-C
¥JHTC. HDL-CHILDL-CZ fij B33 15 3]
PR L % B ) DG IR PE 5, T RLP-C-m ok B 4%
MEEF], —F Hapo Alfilapo B M2 7
R PR X — R, 14h, RLP-C-mFIRLP-
C-calc 5LDL-C. sd-LDL-CHILp-PLA,H)r{E$%
U, UiB T FH S5LDLAH WAL K SLDLE A
) Tt 2 1 ) QIR MR, TRl ] — 3 A A
Kbk, FFEFEMZE, X% non-HDL-C5RLP-
C-mFIRLP-C-calcHyr{E 43 53£0.623 ( P<0.001)
10.809 (P<0.001) , {HH5TC, LDL-C&i%IE
FHE (B9 90.947510.922, P<0.001) . A
RER SN, RAEENEY (RLP-C-m )
it (RLP-C-calci{non-HDL-C ) 34511
RLP-C/K A AR o Rt A AL P il i B
FERLP-CH 2l & TRLFTAYRLP-C, FHX}FRLP-
C-calcHlnon-HDL-C, Bl & % 5k15 1 RLP-C
fHAZTC. LDLS{HDLARZM /N, JEARXT 5
A7 FEFR. RLP-C-cale fllnon-HDL-CH2& H A%
PR 2R SARLP-C/AK 1Y 5, 4 E 42075
(4 R [ AP B R A, 3 22 ) 2 A A 56
(r=0.809, P<0.001) , {H & S5TGHIAH M
PUEFRLP-C-m, P& RLP-C-calcfinon-HDL-C
KBTS, B E AT I RLP-C-m&h

I, AHH SRS BUR TS I RLP-C
g HE TG/K TS, RLP-C-calcH A]
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