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Hu2p s 2 Kb R IR F LS RLP-C 5 TyG 5500
FPEWESE

BRSS!, JRC, FAE (L RIAREBRER, ZH 6786005 2. MU AREBRRA, =
MM 6550005 3. FLUATITE = A IREEI: / 25 P PERRII R o1 KRR SR, 2T 650301)

W OE. HW RiIT4L 252 A AR (type 2 diabetes, T2DM ) & # o & 5% 4 I8 & & A2 B B ( residual lipoprotein
cholesterol, RLP-C) 5 = &t H i &) & #& (triglyceride glucose, TyG) 454 Z | e948 % M, FHik #LI2019F 5 A
~2023 4 5 A#cS Tam AR ERA 380 #1464 5 T2DM & # AR %, i3 RLP-C #= TyG 34k, v\ TyG #4F
1245 (9.23) AFFRHF R AT F0 A TyG #5402 (n=194) F= & TyG 354 (n=195) . IR B & — AR le R A H
RIMAEE FEAT R 09 £ 5 A8 R M5 KA Spearman R AR K ; #ww B E oMW R AL/ % B E Logistic ®)3; 4 B4
SH R ROC ¥4k, R Bk TyG 3544k, & TyG 3B A& S B2 (79.49% vs 70.62% ) | &5 e & &
Yo (22.05% vs 13.40% ) . f24c% @ (Hb) (120.34+19.96g/L vs 114.97 +21.32¢/L) . W &% (FBG) [3.97 (3.03,
5.10 ) mmol/L vs 3.64 (2.99, 4.74) mmol/L]. #A=E & (TC) [5.00 (4.40, 5.95) mmol/L vs 4.36 (3.78, 5.30 ) mmol/L].
Z @ (TG) [2.11 (1.60, 3.00 ) mmol/L vs 1.20 (0.91, 1.54) mmol/L]. /&% F 5 & & - f2 B 5% (LDL-C ) [2.99 (2.43,
3.93 ) mmol/L vs 2.71 (2.13, 3.38) mmol/L]. EHFENEE - I2E B (nonHDL-C ) [3.94 (3.22, 4.82) mmol/L vs 3.15
(2.53, 3.94) mmol/L], RLP-C % [0.76 (0.52, 1.08 ) mmol/L vs 0.44 (0.29, 0.59) mmol/L] %, &FEKEG - f=
& ( HDL-C ) [1.08 (0.91, 1.25) mmol/L vs 1.17 ( 1.00, 1.43 ) mmol/L] & KAk, 2B A %it 3 & 3L (=409, 4.99;
=-2.56; Z=-2.34, -5.15, -12.08, -3.04, -6.23, —9.15, -3.99, ¥ P<0.05) , Spearman 18 XM =, SihmT,
TyG 5 TC, TG, LDL-C, RLP-C, nonHDL-C 2 £ ¥ E48% (7=0.304, 0.769, 0.179, 0.386, 0.571, 3§ P <0.001) ,
5 HDL-C 22 # iM% (=-0.306, P<0.001) ; f£& TyG % ¥, TyG 5 TC, LDL-C X M4 %MK R ALK %itF &
L (#P>0.05) . $HFE Logistic WA LEREF, Hh/EL, HMAsE, HDL-C, LDL-C = RLP-C ;% TyG &K-F
#9301 B & [OR( 95%CI )]=1.61( 1.01~2.51 ), 1.83( 5.71~30.37 ), 0.28( 0.14~0.54 ), 1.21( 1.02~1.43 ), 17.58( 8.11~38.11 ),
B P<005); $HREDEHMERER, ICRLP-C 2 TyG F# &89 % 5 &8 B % [OR (95%CI) =13.17 (5.71~30.37 )
P<0.001) ] ROC ¥ o745 R 2, RLP-C % B TyG 358 %89 & T @R (95% F 12 X 18] )[AUC (95%CI) ] 4 0.768
(95%CI: 0.721~0.816) , AWML A 0.59mmol/L B, AR FodE F 5 5 K 69.71% F= 75.77%. #i RLP-C 242
J& T2DM %4 TyG JH & ek o A B &, AT M & 23R @ A — 26 R NE.
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Abstract: Objective To explore the correlation between serum residual lipoprotein cholesterol (RLP-C) and triglyceride glucose
(TyG) index in postmenopausal type 2 diabetes (T2DM) patients. Methods A total of 389 postmenopausal T2DM patients who
attended Ruili People’s Hospital from May 2019 to May 2023 were included. RLP-C and TyG index were calculated, and the study
subjects were divided into the low TyG index group (7=194) and the high TyG index group (n=195) based on the median of TyG

index(9.23). Differences in general clinical data and metabolism-related indexes between the two groups of patients were compared,
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and Spearman rank correlation was performed to explore their correlation. Single-factor and multivariate Logistic regressions were used
to explore their influencing factors, and ROC curve was used to analyze their diagnostic value. Results Compared with the low TyG
index group, the history of hypertension(79.49% vs 70.62%), hyperlipidemia(22.05% vs 13.40%), hemoglobin (Hb)(120.34 £ 19.96g/L
vs 114.97 £ 21.32g/L), fasting blood glucose (FBG)[3.97(3.03, 5.10)mmol/L vs 3.64(2.99, 4.74)mmol/L], total cholesterol (TC)
[5.00(4.40, 5.95)mmol/L vs 4.36(3.78, 5.30)mmol/L], triacylglycerol (TG)[2.11(1.60, 3.00)mmol/L vs 1.20(0.91, 1.54)mmol/L],
low-density lipoprotein (LDL-C)[[2.99(2.43, 3.93)mmol/L vs 2.71(2.13, 3.38)mmol/L], non-high-density lipoprotein
(nonHDL-C)[3.94(3.22, 4.82)mmol/L vs 3.15(2.53, 3.94)mmol/L] and RLP-C concentration [0.76 (0.52, 1.08) mmol/L vs 0.44
(0.29, 0.59) mmol/L] of the high TyG index group were higher, while high-density lipoprotein (HDL-C) concentration was lower,
and the differences were statistically signiﬁcant()(2:4.09, 4.99; =-2.56; Z=-2.34, -5.15, -12.08, -3.04, -6.23,-9.15,-3.99, all
P<0.05). Spearman correlation analysis showed that TyG in all samples was positively correlated with TC, TG, LDL-C, RLP-C
and nonHDL-C (r=0.304, 0.769, 0.179, 0.386, 0.571, all P<0.001), but was negatively correlated with HDL-C (r=-0.306,
P<0.001). The correlations between TyG and TC, LDL-C in the high TyG index group were not significant (all 7>0.05). Single-
actor logistic regression analysis showed that history of hypertension, hyperlipidemia, HDL-C, LDL-C, and RLP-C were the
factors influencing TyG levels [OR(95%CI)=1.61(1.01~2.57), 1.83(1.07~3.12), 0.28(0.14~0.54), 1.21(1.02~1.43),
17.58(8.11~38.11), all P < 0.05], while the multivariate regression analysis showed that only RLP-C was an independent risk
factor for elevated TyG [OR(95%CI)=13.17(5.71~30.37), P<0.001). ROC curves showed that the AUC(95%CI) for the diagnosis
of TyG index elevation by RLP-C was 0.768 (95% CI: 0.721~0.816), with the cutoff value of 0.59 mmol/L. The sensitivity and
specificity were 69.71% and 75.77%, respectively. Conclusion RLP-C is an independent risk factor for elevated TyG in

postmenopausal T2DM patients, which has some clinical value in predicting insulin resistance.
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R A 26 kN 3 A e, 2020 4R TR
= 60 & HiRdA ( diabetes mellitus, DM ) &%) 7 813
T, HiH95% LA ok 2 RUBE R (type2 diabetes
mellitus, T2DM) . A[A] T 1 BUfEIRYG, T2DM % i
AR Z4T (insulin resistance, IR ) . 4848 )a otk
H KRR L, BEDRI I A AU 3 n &
WAL, 4828)5 2 ROBE PRI BB DA A8 i R 40
YEHI B 08055, XTI A I8 15 VE FHREAR, 148 s
TR B 3N, FRAARE A - &R (remnant
lipoprotein cholesterol, RLP-C ) # & X b & & =Wt H
i (triglycerides, TG) [ 1H & EE, H2S BARE T Y
WA FE R 26 1 - EEIES (very low density lipoproteins
cholesterol, VLDL-C) F1 1 %% FF fIg £& 1 - IH [4] B
( intermediate density lipoproteins cholesterol, IDL-C )
UK ARZS IR R B9 VLDL-C, IDL-C FIFLEE ok 5%
RO RLP-C ACF T vl g i 5 | A& e 24k
Pifeit T2DM KRS O A T A e A Wy K
I PRBASIAIFSY . /R AL A9 ik 7 RLP-C T
B ILAR CAIE F4 2 A TR Tk B XU A 56 B
AHAE T I T AR SRR, A 5 ST,
=T - FHZHE (triglyceride glucose, TyG) F8EUZ I
PRECEH A IS RAHUE A . BRI e bR TEE
W, ATTPBEPRIE BT T R A URTRZ A4,
Ju e = X4 28 5 T2DM FRIRFEIR 1Y C . TyG 48
O RLP-C 1524 B i N AM 205 A o 1
FIHE &, SR LS T2DM B3 113 RLP-C /K5
TyG FeECZ [BIC R W] i R WLARGE . A 5E BFEm L

BRIt RLP-C ¥ JE 5 TyG 850 M5B, B 5
T2DM EHF PHATR B AARIE AR R 25

1 MEl5H®

1.1 #rRsr % HHE2019 4 5 H ~2023 4 5 H it
LT EIN TR BE RN 389 4825 T2DM B 1E
FFTEF S, WABRE: Q4% )5tk QD
WA SR 2 KR 2 RUBEDRAS V. HEBRPRIE: DIEH
St QSR OFFE =TT
REA4: . BEIMDIAERERT ; @REAA LN . 1
PRSI KOG i 50 S A DO B s ORI 2o &
JiE o ATIFFE AT AL IS G210 01 [R) 3

12 L% #4X 7 Beckman AUS800 4 H 3l 4=
o Hr A (S E) KBCEH, SR E (total
cholesterol, TC ) Il R FHAR [ 4 AL B 5 TG
E R HIBE (Y5 ; HDL-C, LDL-C J5E 5 FH ¥ AH B
Hefaik.

1.3 ik

131 BB WA Ko E AR IE A
WF 58 X7 22 1Y — M i PR 5% RH A SC 9% % 45 A, A
OO0 1 S = 1 A& 3 s Sl 5 1 =
WL PR 2 AN LB AE 5 H . F 5 RLP-C,
TyG #§ #{ A1 nonHDL-C. # X 2 . RLP-
C=TC (mmol/L ) -LD-C ( mmol/L ) L-HDL-C
(mmol/L) ; TyG 8%0 :TyG = Ln ( 25§ TG {H [mg/
dl] x FBG {H [mg/dl]/2) . nonHDL-C=TC ( mmol/
L) -HDL-C (mmol/L) . A5 4 F: FBG:
Immol/L = 18.02mg/dl, TG: Immol/L = 88.6mg/
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dl. 7EABER H G R2s IR T A T2DM B i
kit 5 ml, B0, WA LiE, BT -80°CUkAR & H .
132 Jr#H: DL TyG f88eh gk (9.23) Jy FHERHKE
WEFEXT G 53 AR TyG 8504 (n=194) F1i& TyG 8
BUeH (n=195) .

1.4 %it5 o KA SPSS 26 FlI R 4.1.6 #E47%L
PGt ot FEIR, IES A T T ORAIE +
Frifi2s (x+s) Fom, YL HCESR FHMSTREAR ¢ K6
5 AEIERS A TR BORRR H A8 (DU S5
B ) (M[IQR]) Fr~, ZHI] Fbis Rk FH AL ARG 56
FEMETRI n (%) Fom, RLEH @ G%. 3k
WEA A3 1 i R R A Spearman Bk AH ¢
ST, A REH r Fon. SR Logistic [ 4347

PRE RLP-C Xf TyG W52, Ik H ROC HhZPF
RLP-C ZETI TyG T 77 i I PRALRE . L P < 0.05
J2E R EA G
2 R
2.1 MK TyG 35220 F0 3 TyG 3522006 R F4H & 5=
BEhd ki R 1. 51K TyG 185 ML,
o TyG F5 50 B i e s w3 g IfRE Sk o kb
ML EMH (Hb) . 2SI (FBG) | & fH & B
(TC) . =BEHM (TG) . KB EISE A - HH
[ LDL-C ) E %% BE R 2 1 - A& B nonHDL-C ),
RLP-C WRJETH, =R M - IR EE (HDL-C )
WAL, dmbEERBAEGI2E L (1
P<0.05) .

*1 1 TyG #884EFIE TyG IEHARKR BRI R LW ERETHLERILE [x£5, MIQR), n (%) ]
2% 1% TyG F8 504 (n = 194) i TyG $884L (n =195) iz P

A (%) 61.94 + 9.16 62.39 + 8.99 -0.49 0.628
BMI (kg/m®) 2558 + 3.83 25.67 + 4.60 -021 0.834
i (mmHg ) 142.39 + 21.22 141.86 + 24.68 0.23 0.819
#9KE (mmHg ) 78.48 + 1234 79.67 + 12.91 -0.93 0354
IR b 57(29.38) 40 (20.51)

H 137 (70.62) 155 (79.49) W hon
iR I B 168 (86.60) 152 (77.95)

# 26(13.40) 43 (22.09) 0 h0%0
Bk RERE AL I 98 (50.52) 90 (46.15)

H 96 (49.48) 105 (53.85) o 03
Hb(g/L) 11497 + 21.32 12034 + 19.96 2256 0.011
FBG(mmol/L) 3.64(2.99, 4.74) 3.97(3.03, 5.10) -234 0.019
PLT(x 10°) 224.00 (181.75, 261.00) 229.00 (187.50, 275.50) -1.02 0.308
TG(mmol/L) 1.20(0.91, 1.54) 2.11(1.60, 3.00) -12.08 <0.001
TC(mmol/L) 436 (3.78,5.30) 5.00 (4.40,5.95) -5.15 <0.001
HDL-C(mmol/L) 1.17(1.00, 1.43) 1.08 (0.91, 1.25) -3.99 <0.001
LDL-C(mmol/L) 2.71(2.13,3.38) 2,99 (2.43,3.93) -3.04 0.002
RLP-C(mmol/L) 0.44(0.29, 0.59) 0.76 (0.52, 1.08) -9.15 <0.001
nonHDL-C(mmol/L) 3.15(2.53,3.94) 3.94(3.22,4.82) -6.23 <0.001
TBILI(  mol/L) 7.95 (6.03, 10.67) 7.80 (5.50, 10.10) -136 0.174
IBILI(  mol/L) 5.65 (4.50,7.50) 5.50 (4.00, 7.60) -L12 0.263
TP(g/L) 66.40 (61.90, 70.50) 66.00 (61.65, 71.20) -0.46 0.644
ALB(g/L) 3030 (35.82, 41.50) 39.20 (35.30, 42.10) -025 0.804
BUA( . mol/L) 6.05(4.64,8.10) 5.80(4.70,7.73) -0.69 0.492
SCR( . mol/L) 64.80(51.65,109.00) 62.30(50.60.97.65) -L15 0.249

22 TG L5 flgfeArZ ) egAn R AT LK 2,
Spearman AHE e R BoR, BRI, TyG 5
TC, TG, LDL-C, RLP-C, nonHDL-C *& 3 FAHX,

5 HDL-C & W& A, R TyG t—EndA,
1E TyG<9.23 dih, TyG 545 MUARFE bR 2 A A S 22
SEAG R () P<0.05), 76 TyG = 9.23 4,
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TyG 5 TC, LDL-C Z[AIAHJGH: 25 R Te e 2 3L (3
P>0.05) .
*2 TyG 5 mBgigtrZ EHHEX S 7

JSYIS TyG < 9.23 TG = 9.23
5 H
r P r P r P
C 0304 <0001 0195 <0.001  0.117  0.103

TG 0.769  <0.001  0.688 <0.001  0.583 <0.001
HDL-C -0.306 <0.001 -0311 <0.001 -0.244 0.001
LDL-C 0.179  <0.001 0202 0005 -0.019 0.793

nonHDL-C 0386  <0.001 0301 <0.001  0.165 0.021
RLP-C 0571 <0.001 0464 <0.001 0363 <0.001

23 A TyG 7 &89 Logistic 247 W33, £ 4.
LR Logistic [BIH4MT, @RS . &g MUAE |
HDL-C, LDL-C, RLP-C J& TyG /KR sZm R % (2
P<0.05) ; ZHEZEIAMSPEER TR, {{RLP-C j&
TyG FHm s fakz A& (P<0.001) .

=3 2N TyG FRRIEEE Logistc EY3534r

E B SE Z P OR (95%Cl)

A 001 001 049 0627 1.01(0.98~1.03)
BMI 001 002 021 0833 1.01(0.96~1.05)
HDL-C -129 034 =378 <0.001 0.28(0.14~0.54)
LDL-C 019 009 215 0031 121(1.02~1.43)
RLP-C 287 039 726 <0001 17.58(8.11~38.11)
IR T 1.00(Reference)

048 024 201 0044 161(1.01-2.57)
g IE T 1.00(Reference)

A O060 027 221 0027 1.83(1.07-3.12)

(

il i Gl E2 G A 1.00(Reference

)
A 017 020 086 039 1.19(0.80~1.77)

F4 B TyG ABEHEEZE Logistic EVFSHH7

% B SE Z P OR (95%ClI)
AR 000 001 0.1 0914 1.00(0.98~1.03)
BMI -0.02 003 -065 0513 098(0.93~1.04)
HDL-C 052 040 -129 0197 059(0.27~131)
LDL-C 011 011 101 0311 1.12(0.90~138)
RLP-C 258 043 604 <0.001 13.17(5.71~30.37)
F I T 1.00(Reference)
A O012 027 044 0657  1.13(0.66~1.92)
AR ¥ 1.00(Reference)
A 024 031 077 0442 1.27(0.69~2.36)
BRI T 1.00(Reference)
A 002 025 010 0924 1.02(0.63~1.67)
24 RLP-C xTyG it & a9 4 w1 WK 1. K

1 ROC £/ 4 RLP-C fETUN TyG +5550 7} 7 i

Bl R Rk g, 455 W s, PLP-C 2 W TyG #85iy
M2 T (95% BEAEIX I ) (95%CI) K 0.768
(0.721~0.816 ) , RLP-C #% W7 i & 0.59mmol/L,
U EE RN S5 BE 43301 R 69.71% 1 75.77% 6

1.0

08 |

0.6 |

BEE

04 |

0.2 ff
AUC=0.768(95%Cl: 0.721~0.816)

0.0 1 1 1 ]
0.0 0.2 0.4 0.6 0.8 1.0

1R

1 & RLP-C il TyG H &/ ROC HiZk
3 itig

ARHF5T 5 T4 48 )5 T2DM HE T T TyG 38
5 1% RLP-C Z BRI G R, SR TyG fe 54l L,
T TyG F6 504 e L7 RLP-C B W Th s . A
MART S, B RTE TyG<9.23 4h, TyG 5% IfiLi§
BVRZ AR AR, (HIETE TyG = 9.23
Hrp, TyG 5 TC, LDL-C Z [ JC 8 M 6k, K
55 57 AT 2 43 A IR H8 BR 5 TyC 22 (8] B AH
KAL) — K, R EFERSFE
BHENGIREE /AR, FRATKEAE 5 22 0w e PR 5T
gk —DAESE, A, AT IE &I, RLP-C
& TyG Ft = 19 58 20 0 57 5 16 B % (OR=13.17,
95%Cl: 5.71~30.37) , kA &% ® 75 FH 4R S
YRR A B 9T B & B RLP-C 5 TyG T
FRFUAHIE, Z[F &K Logostic 71343 H7 ) OR ( 95%CI )
3121 (4.46, 218.35) , H MW AR MY Z,
ﬁﬁﬂ%ﬁ?ﬂ%m&cﬁWwG%ﬁﬂ%m%

CWIE, HR SRR A E] 69.71% Al
75. 77%, HA—E RS FMME.

P R P 43 WA U 4 B R R ) ) R
Y 28 J5 O SN 3 WA T e s e, e T RE KO RN 2
85%, JFIRE L B 4HH A VE e S . eAh,
W K OF BRI B P S 2R 5 A BR B A R
AYWE/L A2 I I EHEPURE: 1 BT,
A2 S REIRI KR Z BT T2DM, 325 A H UL N4
WAL . — 7T, RS R AP A R
JiE SR H58 TR I PR i AN 9 1 A T B ik
%#@%%ﬁmﬁm WK B R AR T B 4
AR AR E EEAE M MR SR S AR R A
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AW, 2T IR AT NN, S

i 5 ZRARBT ARG AR o A A AR A AR B A

MR AR (AT ST &% B RLP-C 588 R 4 K 3t ke

WAL, TyG $5 % SIMENTAL-MENDIA ##%

T 2008 4S5 — kA2 S 1, SR L[ 2518 H-ih =8

(mg/dl) x %5 J& M4 (mg/dl)/2] A5 HET “4

PRUE” B 3 - R AR R e R U Nz Al

FH B RS 2SR PTAk 56 15 22 BT 46 20 (homeostasis

model assessment-insulin resistance, HOMA-IR ) ,

TyG BA W EE MR . SR IO 28 ISR A . [

WM AR T TyG E TG 2l 1 b

FRIGIESRE " R0y I U 45T THT (R RIFE o o e 1)

R4 SMEE IR B IR D TyG $8%500]

BIHE, HDL-C KB AL, H HiER & TyG

TRECZ 0 P 4 2 T K ER & R AR IR ST PEAE

(5455 f g
AW HATE M —5 % T4 45 T2DM &

# ML RLP-C K F15 TyG 155056 R RIBF S 4RiE,

Y R4 T2DMIGHRISI T, Ri% T RLP-C

WL, BRE N, RAMUUE LM T RLP-C

Xf £ 25 i T2DM Hp i I 224800 BoAT A <7 ) FU Ay

H, Ho#FROATEEEFIRCR, Mk EE L5

RRHA B FRTHEPEBA SN BRI SE , X2 FRAT]

FETOR B TF RN 2
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