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Abstract

BACKGROUND: Osteoporosis is often accompanied by sarcopenia and an increased risk of fractures from falls. Recent studies have indicated a close
relationship between lipid metabolism and sarcopenia. Abnormal lipid metabolism may directly impact muscle physiological function and metabolism.
OBJECTIVE: To investigate the relationship between lipid metabolism and sarcopenia and evaluate their causal relationship using Mendelian randomization.
METHODS: Mendelian randomization was used to explore the causal relationship between low-density lipoprotein cholesterol, high-density lipoprotein
cholesterol, triglycerides, and muscle mass. Research data from genome-wide association studies were used and a sensitivity analysis was conducted to verify
the reliability of the results. Approximate indicators of muscle mass, including trunk lean mass and appendicular lean mass, were used as outcome measures.
RESULTS AND CONCLUSION: The study found a negative correlation of low-density lipoprotein cholesterol and triglycerides with muscle mass, while no
correlation was observed between high-density lipoprotein cholesterol and muscle mass. The results of the sensitivity analysis indicated a robust causal
relationship. Using Mendelian randomization, this study provides evidence of a causal relationship between low-density lipoprotein cholesterol and triglycerides

FMEAXEWEFEER, A4 MF 510000
HE—EE. HEML, 1980 4, SALHIFEA, Rk, 2015 £/ WP EHKFEL, S TEFEF, TENEPETGHE T DO,
BIEE: Kps, THEEF, THERAKEIWETEER, A4/ M7F 510000

https://orcid.org/0009-0007-2083-7878( % & 48 )

EeEm: JAETES AT EAAHAE (20222182), FAH fxA: HEL

SIRAAS: &4, BHRK, LERAE, GRR, KK, £, RKipE AR ES RMAUC A7 g 5 LR &R Y E 6 B R % & )]
o 414 TAZHFR, 2024, 28(23):3699-3703.

Chinese Journal of Tissue Engineering Research | Vol 28 | No.23 | August 2024 | 3699



@7z TEREATERR

www.CITER.com Chinese Journal of Tissue Engineering Research

HAEZE

and muscle mass. This finding deepens our understanding of the effects of lipids on sarcopenia and has important clinical implications for the prevention and

treatment of sarcopenia and osteoporosis.
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W, I8 MR-Egger Pl FiT ik SNP 2 AR 1E K F 2 24k,
WA B R, UL T HRAR S AAAEIREN 2 20, RN
BRI P < 0.05. FH, AnSRAKEET P> 0.05, WA
TR R it T HAR EAATEK 2 8. AR R 2 i
0L, K H Bonferroni K 1E W 2 MK, 8 FH BE M=% 1
P fH = 0.05/n(n RFMAARBIEE, IKIFFA 5 A4 R
7)o FTE 5048 R(BRAS 4.1.1) F1 R £.“ TwosampleMR” ),
1.5 EZAMREF R SRR FE SR,

2 Z5R Results

21 TARFHLER FrA LRAEER FAEYAT 10, £R
AMFAESS T REAR S A 7 22 neUs Ak H AR B S AL
W2 [P ORE, W3k 1. 43 4HL T 77, 48 143 /> SNP
F+ 43 #7 HDL-C. LDL-C. =i HMENMKNEMN KR i F
SNP 3475 A iE AT i Bk 7 Lk 3] 4 3 R 41 5 35 1 /KR (P <
5x10%),

22 BRARMEWOEMHZEGERXZ ERRIUEIA
i 5 LDL-C I =t H W A2 7E A GG & (B fHIY/NT 0 H P <
0.01), AR A &I HDL-C 5 Y 5 L PA) 8] 47 76 AH % % (P> 0.05),
W 1o SRR T R ik T HAS &2 [AFE 3 7k (P <
0.01), W.F 2. FHEFIX—, LLEFTH MR ZHrH E4EH
FA BN (35 22 A 772 MR-Egger 43 At A A6 2] T
AR B P A7 LR S T 22 230 (P> 0.05), EBH R 306 R it
23 BARMEETFMHNEHRERXZ A, SRER
PR WL & 5 LDL-C A =k H il 3 7 75 S 95 2 R (B 1H
BI/hF 0 H P<0.01), WK1, {HARKMWILE HDL-C FAHK
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Pho SR PRSI o ATk T R AR &2 [0 A7 7E 23 5 ik (P <
0.01), WK 2. HEEIX—, LLEFTAE MR 5 H A
B REHLRON 3% 7 Z2 AU . 8 MR J5 35 R B4 SNP 2%
FLANER A 38R A 7R Y B R AT AT AL (B 1, 2). MR-Egger
3BT AR 2 T B AR & AR E 7 2 81 (P> 0.05), 1FAHA
RRRFME. BbAh, TEFEREA SNP FTARR I S X R
fi, R THBBAIIEZ U (B3, 4). MR-Egger 4317
ARSI B T AR B PR 8 W) 2 801 (P> 0.05), UEBHPRR G
R, 25 3R WY LDL-C A =k H v 5 U J AL PR RO R L A
BAEFAMHRHERLR.
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Table 1 | Mendelian analysis of the causal relationship between blood lipids and muscle mass

e S 1SN Jiik HRMLP 7e BRALA LA Fe B LA R KT LA &
B (SE) PE B (SE) P B (SE) PH B (SE) P fE B (SE) P 1A

NG MR-Egger 0.005(0.023)  0.818 0.005(0.023)  0.821 0.017(0.021)  0.428 0.016 (0.021)  0.436 0.011(0.022)  0.608
JiE ] AL fz % -0.013 (0.007) 0.060 -0.013 (0.007)  0.059 -0.017 (0.007)  0.009°  -0.015(0.006) 0.016°  -0.019 (0.007) 0.003°
(nSNPs=67)  j¥ijy %Al -0.015(0.013) 0.265 -0.014 (0.013) 0.284 -0.020(0.012)  0.096 -0.019 (0.012)  0.109 -0.021(0.012)  0.086
B GEE 1 MR-Egger -0.032 (0.016)  0.044° -0.034 (0.016)  0.033° -0.037(0.013) 0.008°  -0.036(0.014) 0.010°  -0.032 (0.014) 0.024°
JiEN i hnkchfIE -0.03(0.007)  9x10%° -0.037 (0.007) 2x107° -0.028 (0.007) 2x10™  -0.030(0.007) 7x10*  -0.029 (0.007) 2x10™
(nSNPs=43)  jyiy25n#l  -0.034(0.01)  0.001° -0.034 (0.01)  0.001° -0.032(0.009) 2x10™  -0.033(0.009) 3x10*  -0.03(0.009) 0.001°
= MR-Egger -0.062 (0.037)  0.102 -0.061(0.036) 0.096 -0.085(0.035) 0.022°  -0.081(0.035) 0.025°  -0.081(0.04)  0.049°
(nSNPs=37)  j#trhfz%k  -0.019(0.012) 0.111 -0.02(0.012)  0.077 -0.025(0.011) 0.028°  -0.028 (0.012) 0.020°  -0.018 (0.011) 0.118

W7 AL -0.065 (0.019)  0.001° -0.066 (0.018)  2x10™ -0.054 (0.018)  0.003°  -0.053(0.018) 0.003°  -0.055(0.02)  0.007°

Fid: "P<0.05, SNPs NIEIZITIRZAS1E, MR NdEE/REEHLAL
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Table 2 | Sensitivity analysis of the causal relationship between blood
lipids and muscle mass
RN R Ik =0 CochranQ P 1H MR-Egger Pl
Qvalue Intercept
EEENRE GRS 693.5 <0.001 -0.001 0.305
1L [ RIS 706.7 <0.001 -0.001 0.321
HEIARE 6471 <0.001 -0.003 0.058
FEEALAE 634.0 <0.001 -0.003 0.054
PFHLARE 6926 <0.001 -0.002 0.076
REENRE  GRRULARE 2894 <0.001 -0.001 0.901
L[] FERRAE 2887 <0.001 0.001 0.979
HEIAE 2272 <0.001 0.001 0.612
LEIAE 2365 <0.001 0.001 0.700
PFHLAE 2445 <0.001 0.001 0.836
P HREALN R 426.2 <0.001 -0.001 0.933
e RALA) R 399.8 <0.001 -0.001 0.862
HENWNE  449.4 <0.001 0.002 0.314
Fe R LA R 413.2 <0.001 0.002 0.358
RFALNE 553.2 <0.001 0.002 0.440
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Figure 1 | Main effects of low-density lipoprotein cholesterol on muscle
mass
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Figure 2 | Main effects of triglycerides on muscle mass
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Figure 3 | Funnel plots of low-density lipoprotein cholesterol and muscle
mass

A B C
70

60 60 .

B .
b B
fé 50 # 50 3% 50
I# 40 Z0 =
B ] 1= 40
i 30 o omy30 m 30
H H
20 20 20
04 02 0 02 04 -02 0 02 04 02 0 02
CHAS G B 1 LRASE B K LHA G B 1

D E

70 70 ‘

60 60 J
® b ‘ MR Method
&0 &i50
g 3 | Inverse variance weighted
1E 40 I 40 } MR Egger
oo ®
m 30 m 30 |
H i |

20- : 20 5

-0.50 -0.25 o -0.50 -0.25 o 0.25

LRA B H LA B AE

Bl B A-D e =l S 2 B A BB 2SR A TR B
FEAEPRERIK R B ENZRH M SR TUIA R KR
E4 | ZEtEHSHAENREHE

Figure 4 | Funnel plots of triglycerides and muscle mass
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