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Abstract: Objective To elucidate the causal relationship between high-density lipoprotein cholesterol
(HDL-C) and colorectal cancer (CRC) through Mendelian randomization. Methods Mendelian randomi-
zation analysis was conducted using genetic instrumental variables selected from a genome-wide association
study dataset. The main methods included inverse variance weighted, MR-Egger, weighted median, simple
mode, and weighted mode method; among which, inverse variance weighted method served as the primary
analytical approach. Sensitivity analyses were performed to verify the robustness of results. Results A total
of 41 genetic instrumental variables associated with HDL-C were identified. Inverse variance weighted
method (OR=0.84, 95%CI: 0.73-0.96, P=0.01) and weighted median method (OR=0.82, 95%CI: 0.67-0.99,
P=0.04) indicated a negative correlation between genetically-determined HDL-C and CRC risk. Sensitivity
analyses confirmed the absence of heterogeneity and horizontal pleiotropy (P>0.05). Conclusion A causal
relationship exists between HDL-C and CRC risk, with rs1077834 as a potential key determinant in the
influence of HDL-C on CRC risk.
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Figure 1 Forest plot of results from five different Mendelian randomization



* 850 -

ARG a1 272024 FE 555145551085 Cancer Res Prev Treat,2024,Vol.51,No.10

MR Test

Inverse variance weighted ~ Weighted median
~/ MR Egger Weighted mode
Simple mode

0.05

0.004{ %,

—0.05 1

SNP effect on colorectal cancer

—0.10 1

0.05 0.10 0.15
SNP effect on HDL cholesterol

B2 MROHERNE=E
Figure 2 Scatter plot of MR analysis results

510808548
54731702

B3 B—EgRESn

Figure 3 Leave-one-out sensitivity analysis

IVW
I MR Egger

-1.0 -0.5 0.0 0.5 1.0

B4 MRAHERHRFE
Figure 4 Funnel plot of MR analysis results

HDL-CHill | CRCiE RE R AHICHL] . LeeSF W57 W
HDL-CH] LA fkJF 5555 CD8+ T, & AR BT
ARBCEIR IR R S 1 T e R DGt i ) 8 4
#HARHEHAL (Apolipoprotein Al, apoAl ) /&£HDL-C

B9 E A 1 f R 4, Zamanian-Daryoush%5 I7E /)
B AR R IE S2apo A 1 AT 9328 5 W 4 i 6 80, {2
HEM2AL S WG AR A Ia M1 R S W A 5 2R, el
i A RN RS

AW FEAE B — il Z B T 155 Y ik
rs10778341] fE & HDL-C/E i CRCHR $7 A 25 9 5%
B, 5 H B AR T A Rk R I 2R BRI ( Liver
lipase, LIPC ) 551 i S0 1 8015 . £ A2 ( Aldehyde
dehydrogenase 1 family member A2, ALDHIA2) .
LIPCEWUESE SHDL-CARAH G, TMTALDHIA2H:
WAEVF 2 A Ye Ve, bR E 22
ERARY, ERef eIl B A I B R, —
BB AT A 5T W 2 R AR A S IR sk
RUFEAE (ALFECRC) R AH 20 L R e 2
AERAMIEEIEA, B R R S Rk ok
MM AL FNBEAE . ZECRCHY, IEH BIZAMAE >
et FEn] BEZ e, L IR i A oA A
HIGS, A BT AR & R, A Bos
MR RENS 15 S AR PP AET, By 1R A i i
JERIFESO ) Bk, VillegerS5 g — TR 5T UE IR
[ P 2 CRCAH S T 2 A rh 24 A= 2 AR, i
FRMIL-6/ R, MHEICRCHEE,, tAh, 4itE
AR RE I AB-B 3 N 2544k L B e 14
FE) AIREAZ BIIRFUKE A2, Bk, s N
HDL-C7K - sl 1/ 38 338 ] 5 4 A= R AR A AT 52 0
CRCHFJE, (AL EARMLE M AN, AT 2
— BB T RIE

SR, ARG LIS B, &
AF 5 356 FH 1 38t A% T HLAR O U5 10 I 1 KA
GWASEESE, O PR f A T HE AT B
BRE; HUK, RS BOMRAMIT 7 74 K AR B A1
TIRZHZE R, PRI R AR TR
H TS UESE . AR I8 AF7E—E I R BR % .
—, ARWFFEALIE TMROHTEE R T —AMRE,
s 5 Ja W SC A TR e, e, ARBIFSY B I
SNPERIEF R MG A, FBIFTT 25 M LU
B Z AR

25 LTk, ARSGE A MRS T THDL-C
HCRCZ AWK R, 2R DR fEERHDL-C
5 CRCIUS B AATE 1 25 AHOCHE , rs1077834 7] fig
JEHDL-CHZM CRCJRURS: 1 CEE I ZE, I3 PN =i 7K
A HDL-Col /738 13 77 4 A= R AR T I fil CRC
Pk,

FlEs AR

PR IR A AR £ th 58 o



ADYBERG I 272024E 555145551085 Cancer Res Prev Treat,2024,Vol.51,No.10

* 851 -

SE Wk :

(1]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Rawla P, Sunkara T, Barsouk A. Epidemiology of colorectal
cancer: incidence, mortality, survival, and risk factors[J]. Prz
Gastroenterol, 2019, 14(2): 89-103.

Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020:
GLOBOCAN Estimates of Incidence and Mortality Worldwide
for 36 Cancers in 185 Countries[J]. CA Cancer J Clin, 2021,
71(3): 209-249.

Pedersen KM, Colak Y, Bojesen SE, et al. Low high-density
lipoprotein and increased risk of several cancers: 2 population-
based cohort studies including 116, 728 individuals[J]. J Hematol
Oncol, 2020, 13(1): 129.

Zeljkovic A, Vekic J, Mihajlovic M, et al. Revealing the Role of
High-Density Lipoprotein in Colorectal Cancer[J]. Int J Mol Sci,
2021, 22(7): 3352.

Fang Z, He M, Song M. Serum lipid profiles and risk of colorectal
cancer: a prospective cohort study in the UK Biobank[J]. Br J
Cancer, 2021, 124(3): 663-670.

Richmond RC, Davey Smith G. Mendelian Randomization:
Concepts and Scope[J]. Cold Spring Harb Perspect Med, 2022,
12(1): a040501.

Boef AG, Dekkers OM, Le Cessie S. Mendelian randomization
studies: a review of the approaches used and the quality of
reporting[J]. Int J Epidemiol, 2015, 44(2): 496-511.

Teslovich TM, Musunuru K, Smith AV, et al. Biological, clinical
and population relevance of 95 loci for blood lipids[J]. Nature,
2010, 466(7307): 707-713.

Huyghe JR, Bien SA, Harrison TA, et al. Discovery of common
and rare genetic risk variants for colorectal cancer[J]. Nat Genet,
2019, 51(1): 76-87.

Bowden J, Del Greco MF, Minelli C, et al. Improving the
accuracy of two-sample summary-data Mendelian randomization:
moving beyond the NOME assumption[J]. Int J Epidemiol, 2019,
48(3): 728-742.

Sanderson E, Spiller W, Bowden J. Testing and correcting for
weak and pleiotropic instruments in two-sample multivariable
Mendelian randomization[J]. Stat Med, 2021, 40(25): 5434-5452.

Slob E AW, Burgess S. A comparison of robust Mendelian
randomization methods using summary data[J]. Genet Epidemiol,
2020, 44(4): 313-329.

Jafri H, Alsheikh-Ali AA, Karas RH. Baseline and on-treatment
high-density lipoprotein cholesterol and the risk of cancer in
randomized controlled trials of lipid-altering therapy[J]. J Am
Coll Cardiol, 2010, 55(25): 2846-2854.

Yang Z, Tang H, Lu S, et al. Relationship between serum lipid
level and colorectal cancer: a systemic review and meta-
analysis[J]. BMJ Open, 2022, 12(6): €052373.

Ganjali S, Banach M, Pirro M, et al. HDL and cancer-causality
still needs to be confirmed? Update 2020[J]. Semin Cancer Biol,
2021, 73: 169-177.

Tian Y, Wang K, Li J, et al. The association between serum lipids
and colorectal neoplasm: a systemic review and meta-analysis[J].
Public Health Nutr, 2015, 18(18): 3355-3370.

Tverdal A, Heiseth G, Magnus P, et al. Alcohol Consumption,
HDL-Cholesterol and Incidence of Colon and Rectal Cancer: A

[18

[19

[20

[21

[22

[23

[24

[25

[26

[27

[28

[29

[30

[31

=

[}

[

—

—

[t}

[}

]

]

—

=

[}

=

—

Prospective Cohort Study Including 250, 010 Participants[J].
Alcohol Alcohol, 2021, 56(6): 718-725.

El-Mikkawy DME, El-Sadek MA, El-Badawy MA, et al.
Circulating level of interleukin-6 in relation to body mass indices
and lipid profile in Egyptian adults with overweight and
obesity[J]. Egypt Rheumatol Rehabil, 2020, 47: 7.

Mladenov M, Lubomirov L, Grisk O, et al. Oxidative Stress,
Reductive Stress and Antioxidants in Vascular Pathogenesis and
Aging[J]. Antioxidants (Basel), 2023, 12(5): 1126.

Zhang C, Zhai T, Zhu J, et al. Research Progress of Antioxidants
in Oxidative Stress Therapy after Spinal Cord Injury[J]. Neuro-
chem Res, 2023, 48(12): 3473-3484.

Igbal MJ, Kabeer A, Abbas Z, et al. Interplay of oxidative stress,
cellular communication and signaling pathways in cancer[J]. Cell
Commun Signal, 2024, 22(1): 7.

Lee JS, Won HS, Sun DS, et al. Prognostic role of tumor-
infiltrating lymphocytes in gastric cancer: A systematic review
and meta-analysis[J]. 2018, 97(32):
el1769.

Zamanian-Daryoush M, Lindner D, Tallant TC, et al. The

Medicine (Baltimore),

cardioprotective protein apolipoprotein Al promotes potent anti-
tumorigenic effects[J]. J Biol Chem, 2013, 288(29): 21237-
21252.

Thompson B, Katsanis N, Apostolopoulos N, et al. Genetics and
functions of the retinoic acid pathway, with special emphasis on
the eye[J]. Hum Genomics, 2019, 13(1): 61.

Luo H, Fang YJ, Lu MS, et al. Dietary and serum vitamins A and
E and colorectal cancer risk in Chinese population: a case-control
study[J]. Eur J Cancer Prev, 2019, 28(4): 268-277.

Han X, Zhao R, Wang Y, et al. Dietary Vitamin A Intake and
Circulating Vitamin A Concentrations and the Risk of Three
Common Cancers in Women: A Meta-Analysis[J]. Oxid Med Cell
Longev, 2022, 2022: 7686405.

Imajo M. Analysis of Retinoic Acid Receptor Signaling in
Colorectal Cancer[J]. Methods Mol Biol, 2019, 2019: 85-93.
Castiello L, Zevini A, Vulpis E, e al. An optimized retinoic acid-
inducible gene I agonist M8 induces immunogenic cell death
markers in human cancer cells and dendritic cell activation[J].
Cancer Immunol Immunother, 2019, 68(9): 1479-1492.

Bi G, Liang J, Bian Y, ef al. The immunomodulatory role of all-
trans retinoic acid in tumor microenvironment[J]. Clin Exp Med,
2023, 23(3): 591-606.

Lavudi K, Nuguri SM, Olverson Z, et al. Targeting the retinoic
acid signaling pathway as a modern precision therapy against
cancers[J]. Front Cell Dev Biol, 2023, 11: 1254612.

Villéger R, Chulkina M, Mifflin RC, et al. Disruption of retinol-
mediated IL-6 expression in colon cancer-associated fibroblasts:
new perspectives on the role of vitamin A metabolism[J].

Oncotarget, 2023, 14: 377-381.
[4RiE: 2R; B3t FREA]

1R Sk -
RRE: 0T, BB S 54, # RS
e, E/NGE, BEN: wlkor, HEkE


https://doi.org/10.3322/caac.21660
https://doi.org/10.1186/s13045-020-00963-6
https://doi.org/10.1186/s13045-020-00963-6
https://doi.org/10.3390/ijms22073352
https://doi.org/10.1038/s41416-020-01143-6
https://doi.org/10.1038/s41416-020-01143-6
https://doi.org/10.1101/cshperspect.a040501
https://doi.org/10.1093/ije/dyv071
https://doi.org/10.1038/nature09270
https://doi.org/10.1038/s41588-018-0286-6
https://doi.org/10.1093/ije/dyy258
https://doi.org/10.1002/sim.9133
https://doi.org/10.1002/gepi.22295
https://doi.org/10.1016/j.jacc.2009.12.069
https://doi.org/10.1016/j.jacc.2009.12.069
https://doi.org/10.1136/bmjopen-2021-052373
https://doi.org/10.1016/j.semcancer.2020.10.007
https://doi.org/10.1017/S1368980015000646
https://doi.org/10.1093/alcalc/agab007
https://doi.org/10.1186/s43166-020-00003-8
https://doi.org/10.3390/antiox12051126
https://doi.org/10.1007/s11064-023-03993-x
https://doi.org/10.1007/s11064-023-03993-x
https://doi.org/10.1007/s11064-023-03993-x
https://doi.org/10.1186/s12964-023-01398-5
https://doi.org/10.1186/s12964-023-01398-5
https://doi.org/10.1097/MD.0000000000011769
https://doi.org/10.1074/jbc.M113.468967
https://doi.org/10.1186/s40246-019-0248-9
https://doi.org/10.1097/CEJ.0000000000000452
https://doi.org/10.1007/s00262-019-02380-2
https://doi.org/10.3389/fcell.2023.1254612
https://doi.org/10.18632/oncotarget.28399

	0 引言
	1 资料与方法
	1.1 MR设计
	1.2 资料来源
	1.3 SNP的选择与评价
	1.4 MR分析
	1.5 敏感性分析

	2 结果
	2.1 SNP的选择
	2.2 MR分析
	2.3 敏感性分析

	3 讨论
	参考文献

