FTRESF 2025 F 11 A% 54 %% 11 4 2559

/= o
* Ilm Fﬁﬁﬁ e doi:10. 3969/j. issn. 1671-8348. 2025. 11. 013
MK E % https://link. cnki. net/urlid/50. 1097. R. 20250822. 0955. 006(2025-08-22)

BT RE/RBEVL 5 750 E M 2 e F F 3 E3hBKEN E 30
fik 3% /2 % £ XU B B =5 i)

(FEATEHERFR P/ ERATEOARER/TAKXFEHREFSER, X 400016)
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Fo ld A LW T EEE, ABEERATRLRENAF & (LHFHEF £ WK FE MRPRESSO % # MR-Egger %)
KX ISR LK ER TS EHRBREHREERNG G LY, B S HEEEHEREINLT HFFI L
KRERTFEHAERBL ARG WA EZEM, A Cochran’s Q k4 MR-Egger intercept % 4& T L & &89 ¢
AR KT S, R OHFEMMELRRETILI6 KIS LM R EREEIKZH A 4L L#
#8 % P (OR =0. 837,95 %CI ;0. 726~0. 964, P =0.014) ,1L-16 #= 1L-31 K -F I & 5 £ 3 bk 5 K e Ak 2 1] 7
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P=0.038), #5 £ZMmA ik RAAL X ER T 55X HA %KL ERNKG X E, MRPRESSO % f MR-
Egger )k $ #i# 7 £ AR E ¥4 R, Cochran’s Q % # MR-Egger intercept % A LA B F R FKF %
ok, Z5i IL-16.IL-31 A= IL-17F TR EXBAKF EAL T 3B F () L3k k EX A KR KM
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The impact of peripheral blood inflammatory factors on the risk of aortic
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[Abstract] Objective To investigate the genetic effects of 15 peripheral blood inflammatory factors on
the risk of aortic aneurysm and aortic dissection. Methods According to the relevance,independence,and ex-
clusion assumptions of Mendelian randomization,instrumental variables predicting C-reactive protein and 14
interleukins (ILs) were extracted from human genome-wide association study data. The associations between
these 15 peripheral inflammatory factors and the risk of aortic aneurysm and aortic dissection were investiga-
ted using two-sample Mendelian randomization methods,including inverse-variance weighting, MR-PRESSO,
and MR-Egger methods. Multivariable Mendelian randomization was used to assess the interactions of these
inflammatory factors in influencing disease risk. Cochran’s Q test and the MR-Egger intercept were used to e-
valuate the heterogeneity and horizontal pleiotropy of the instrumental variables. Results The results of the
inverse-variance weighted method showed that increased 11.-16 levels were nominally associated with a reduced
risk of aortic dissection (OR =0. 837,95%CI:0. 726 to 0. 964, P =0. 014). Increased 11.-16 and 1L-31 levels
were also nominally associated with a reduced risk of aortic aneurysm (OR =0. 949,95%CI:0. 901 to 0. 999,
P=0.048;0R=0.934,95%CI:0.879 to 0.993,P =0.029). Increased 1L-17F levels were nominally associat-
ed with an increased risk of aortic aneurysm (OR =1.128,95%CI :1. 007 to 1. 264, P =0.038). No other in-
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flammatory factors were found to be associated with the risk of these two diseases using the inverse-variance

weighted method. The MR-PRESSO and MR-Egger methods supported the results of the inverse-variance

weighted method. Cochran’s Q test and MR-Egger intercept test did not detect significant heterogeneity or

horizontal pleiotropy. Conclusion

11.-16 ,11.-31 ,and IL.-17F may be involved at the genetic level in the inflam-

matory mechanisms underlying the occurrence and development of aortic aneurysms and/or aortic dissections.

Among them,IL-16 and IL-31 may play protective roles in aortic aneurysms and/or aortic dissections, whereas

I1L-17F may have a pathogenic effect on aortic aneurysms.
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FRE., FMEIM C J W H (C-reaction protein, CRP)
BT S K ok A — 9% = 2R ) B (UK Biobank,
UKB) ) GWAS™ | %8 584 % 436 939 Bl Rk ¥ 32
K IEDT T8 CRP 18 N 59 80 E Fh & 110 Y st
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AT 5 2R FH B B 500 AR 8D 1 33 7 25 A (in-
verse-variance weighting, IVW) , MR-PRESSO 2
MR-Egger % 3FAf 4 JE 1. CRP 7K F K 14 Fp 4 ifn 1L
TP XF 3 2y ok 988 R0 Bl ok e 2 XURS: 1Y 35t 1% R e . AE
X3 ATk IVW Y RS 4 I e ) B, T A 2
Foe ] A AR L SNP ) 2R .t i REIT A SNP AN
AEAZ 2KV Z 20 09 B B % . MR-PRESSO % 8,
SR — TR B 5 v 19 DR SR A 0B 5 3k [ B 2 3k 34 T LA
EHR B X E S K2R UM, Y
TEAE B BEE I, MR-PRESSO % Al LU 45 5 B3 2 BE
R IESS R . MR-Egger 35 J& —FaE & (-7 19 7%,
Al DLZS 2 4R SNP #4952 2K F Z 80 i m . X 3
Pl s 1k 4% HRE A A B AN TS, AT DA AR AR B ST 4 R
AR,

3 R A P (EVOR fHA1 95%CI. M T4
TEZA AT Y 2 85 & A4l s I L R Bonferroni
HEATRLIE , B P<C0. 05 $&7R A G AT 24 L B St
2 X, P<C0.001 7(0.05/30) $& 78 S ME A B B 45
TR . 23 By TR M 2 SRR — Bt [ s R
A SRR A O 4 X G I B g
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FH R4.3.1 9 TwoSampleMR 0. 5. 8 #4T MR
8. KA Cochran’s Q 7 fl MR-Egger intercept
LA AT BB E 4 #1 . Cochran’s Q ¥ F T4l SNP
B9 5 B PR, 1 MR-Egger intercept 3% F T £l SNP
MK 220, R Z R MR 20§ WAL 2 Bl 52 4E
PR %of 3 8l ko B3 3l bk e 2 AR KU B S e, D)
P<20.05 NEFAGIFE L.

2 % g
2.1 M)A £ E BT AT £ 3Bk BRI % a0 AR
A MR 4 #

IVW #l MR-PRESSO ¥ 45 5 24 i 7, b JA i T1L-
16 /K F-Ft 5 3 30 bk e J2 KU BR AR Z R A2 75 45 L 1
B AP (OR = 0. 837,95% CI ;0. 726 ~0. 964, P =
0.014; OR = 0, 837,95% CI: 0. 739 ~ 0. 947, P =
0.012), 1 MR-Egger W45 5 LR AP J5 ik 45 - 1
Jr1E A R C(OR = 0. 810,95 % CI ;0. 635~1, 034, P =
0.111), BKAM.IVW K % BLH A A1 A i 5 5% 75 &
Bl bk e )2 % AR 22 8] (A DG M (P =>0. 05) , L3 2,

®2  SMNEIM S EEF I E DR R KK N

R MR 43
TR
TiH ik P OR(95%CD)
(n)
CRP VW 245 0.537  1.069(0. 865~1.321)
MR-PRESSO 245 0.538  1.069(0. 865~1.321)
MR-Egger 245 0.122  1.244(0.944~1.639)
IL-1la VW 6 0.366  0.863(0.626~1.188)
MR-PRESSO 6 0.264  0.863(0.685~1.086)
MR-Egger 6 0.374  9.757(0.113~845. 463)
IL-18 VW 7 0.627  1.081(0.789~1.481)
MR-PRESSO 7 0.608  1.081(0.815~1.435)
MR-Egger 7 0.083  5.413(1.170~25.037)
IL-2 VW 10 0.544  1.078(0. 845~1. 376)
MR-PRESSO 10 0.554  1.078(0. 848~1.372)
MR-Egger 10 0.723  1.266(0.360~4. 454)
IL-5 VW 6 0.560  1.133(0.745~1.724)
MR-PRESSO 6 0.585  1.133(0.745~1.724)
MR-Egger 6 0.064  15.811(1. 871~133. 608)
IL-12 VW 8 0.876  1.023(0.773~1.352)
MR-PRESSO 8 0.880  1.023(0.773~1.352)
MR-Egger 8 0. 203 0. 175€0. 016~1. 907)
1L-16 VW 18 0.014  0.837(0.726~0. 964)
MR-PRESSO 18 0.012  0.837(0.739~0. 947)
MR-Egger 18 0.111  0.810(0. 635~1.034)
IL-17F VW 8 0.271  1.171(0. 884~1.551)
MR-PRESSO 8 0.301  1.171(0. 887~1.545)
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MR-Egger 8 0.349  3.573(0. 306~41. 699)
11-19 IVW 15 0.434 0. 952(0. 842~1. 076)
MR-PRESSO 15 0. 447 0. 952(0. 842~1. 076)
MR-Egger 15 0.497  0.935(0. 774~1. 130)
11-21 IVW 8 0. 551 0. 933(0. 743~1.172)
MR-PRESSO 8 0.412 0. 933(0. 798~1. 090)
MR-Egger 8 0. 555 0. 839(0. 484~1. 456)
11-22 vw 6 0. 598 1. 159(0. 670~2. 003)
MR-PRESSO 6 0.079 1. 545(1. 074~2. 222)
MR-Egger 6 0. 756 0. 422(0. 003~68. 099)
11-23 VW 14 0. 229 1. 114(0. 934~1. 330)
MR-PRESSO 14 0. 196 1. 114(0. 954~1. 302)
MR- Egger 14 0.261  1.346(0. 821~2. 205)
11-25 VW 14 0. 345 0. 929€0. 797~1. 082)
MR-PRESSO 14 0. 362 0. 929¢0. 797~1. 082)
MR-Egger 14 0. 864 0. 978(0. 759~1. 260)
11-31 VW 11 0.473 0. 934(0. 774~1.126)
MR-PRESSO 11 0. 489 0. 934€0. 774~1.126)
MR-Egger 1 0.421  1.216(0. 771~1.917)
11-36a IVw 10 0. 560 1. 073(0. 848~1. 357)
MR-PRESSO 10 0.574 1. 073(0. 848~1.357)
MR-Egger 10 0. 691 0. 882(0. 485~1. 604)

Cochran’s Q ¥ &K B A & CRP.IL-22 F1H 1L-25
) SNP 32 2| T 5 ¥ 1952 i (P = 0. 025,0. 012,
0. 039) . fH J2& Fifi ML 7 AL Y g TVW B] DL o g 53 5 7
FEMRAE T EEM SR, MR-Egger intercept ¥E7EX#7>
AT R R R AL A K 230 (P>>0. 05) , W3R 3.
2.2 MR KuE BT sE £ S0 R E R % o 6 3 AR K
MR % #7

IVW 43Hr g 3 B oR AR i 1L-16 F1 TL-31 7K
Tt i 5 3 30 kR XU B AR 2 8] A7 7E 45 SC b R oG
(OR =0.949,95%CI :0. 901~0. 999, P =0. 048; OR
=0.934,95%CI:0.879~0.993, P =0.029), 4 Il
IL-17F /KT 5 3 g kg RS T+ s I8 fE e 44 X 1
FIAHKEME(OR = 1. 128,95% CI : 1. 007 ~ 1. 264, P =
0.038), i MR-PRESSO #il MR-Egger ¥ 3 £ [ iR
IVW 455 (P <C0. 05), LA, IVW K & 80 H i 4
JEL i 5 AE R ¥ 5 32 3l ko K As KU 22 18] A 7R AH G
(P>0.05), L% 4,

Cochran’s Q % & ¥ A X CRP 1 IL-25 #J SNP
ZF) T SRR (P <<0. 001, P =0.020) . {H J& Fifi
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PO LA TVW AT D) v i 5 5T vk O 4 4 T 5 19 45
. MR-Egger intercept 357X #4353 M H & & BAT:
fif KV Z2 3Pk (P >>0. 05) , IL# 5,

%3 A JE) i ¢ e B F X 3 Eh ik e 2 XU 85 0 BY

BREESH(P)
i H Cochran’s Q % MR-Egger intercept 7
CRP 0.025 0.095
IL-1a 0.763 0. 346
IL-18 0.564 0. 089
1L-2 0. 459 0. 805
1L-5 0.074 0.071
1L-12 0. 346 0.195
1L-16 0.731 0.758
1L-17F 0. 449 0.405
11.-19 0.177 0. 800
1L-21 0. 858 0.693
1L.-22 0.012 0.715
1L-23 0. 687 0.438
11.-25 0.039 0.625
1L.-31 0.262 0.246
1L-36«a 0. 147 0.503

F 4 SNEMRE B F X 3 Ak XU 3 0 B

AR MR 447
W Jitk T’(ﬁ“'ﬂfg P OR(95%CD
n

CRP VW 215 0129 0.932(0.850~1.02D)
MR-PRESSO 245 0.024  0.900(0.822~0. 985)
MR- Egger 245 0.88  0.991(0.880~1.116)
-1a VW 6 0.237  0.9260.815~1.052)
MR-PRESSO 6 0.200  0.9260.815~1.052)
MR-Egger 6 0. 390 0. 410€0. 067~2. 518)
118 VW 7 0.530  1044€0.913~1.195)
MR-PRESSO 70553 1.044(0.913~1.195)
MR-Egger 7 0.224  1.555(0.833~2. 903)
L2 VW 10 0.697  1.017¢0.933~1.110)
MR-PRESSO 10 0.670  1.017(0.942~1.099)
MR-Egger 10 0.846  1.0450.681~1.604)
115 vw 6 0581 1.030(0.927~1.144)
MR-PRESSO 6  0.517  1.030(0.942~1.127)
MR-Egger 6 0.898  0.949(0. 445~2.021)
11-12 IVW 8 0. 960 0. 998(0. 908~1. 096)
MR-PRESSO 8 0,959  0.998(0.913~1.090)
MR-Egger 8 0145 0.4840.207~1.13D
11-16 IVW 13 0. 048 0. 949(0. 901~0. 999)
MR-PRESSO 13 0.039  0.949(0. 907~0. 992)
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gik4  SMEMKE R F R E B RKERUE 2 m R
AR MR 547
THAR
TiH Ik on P OR95%CI)
MR-Egger 13 0.952  0.997(0.913~1.089)
1L-17F IVW 6 0. 038 1. 128(1. 007~1. 264)
MR-PRESSO 6 0. 028 1. 128(1. 045~1. 218)
MR-Egger 6 0.283  1.986(0.671~5. 881)
11-19 IVW 15 0. 223 0. 975(0. 935~1. 016)
MR-PRESSO 15 0. 243 0. 975(0. 935~1. 016)
MR-Egger 15 0. 084 0. 944(0. 889~1. 003)
11-21 IVw 8 0. 305 0. 953(0. 868~1. 045)
MR-PRESSO 8 0. 340 0. 953(0. 868~1. 045)
MR-Egger 8 0.073  0.807(0.665~0. 979)
11-22 VW 6 0. 627 0. 964(0. 831~1. 118)
MR-PRESSO 6 0. 647 0. 964(0. 831~1. 118)
MR-Egger 6 0. 324 0. 492(0. 143~1. 696)
11-23 IVw 14 0.543 0. 981€0. 921~1. 044)
MR-PRESSO 14 0.517 0. 981€0. 926~1. 039)
MR-Egger 14 0. 554 1. 056(0. 886~1. 259)
11-25 IVw 14 0. 950 0. 998(0. 943~1. 057)
MR-PRESSO 14 0. 951 0. 998(0. 943~1. 057)
MR-Egger 14 0,429 1.039(0. 948~1. 138)
11-31 IVw 9 0.029 0. 934(0. 879~0. 993)
MR-PRESSO 9 0. 045 0. 934(0. 883~0. 988)
MR-Egger 9 0.124 0. 875(0. 753~1. 016)
11-36a IVw 10 0. 763 0. 988(0. 914~1. 068)
MR-PRESSO 10 0. 770 0. 988(0. 914~1. 068)
MR-Egger 10 0. 189 0. 876(0. 730~1. 050)
x5 S JE I 2 9 [F F 3 3 B Bk 9 XU RE 2 i AY
BREESH(P)
iH Cochran’s Q % MR-Egger intercept
CRP <0. 001 0.113
IL-1a 0.284 0.428
1L-18 0.193 0.258
112 0.632 0.904
1L-5 0.602 0. 840
11-12 0.510 0. 144
116 0.720 0.199
1L-17F 0. 807 0.362
TL-19 0.261 0. 190
11.-21 0.231 0.114
1L-22 0.133 0. 344
IL-23 0.624 0.394
11.-25 0.020 0.295
131 0.563 0.378
11.-36a 0.243 0.191
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2.3 ALK ERFEHRBREREH AW S
R % 247

B ANE M TL-16  IL-17F 1 1L-31 44 A Z K £ 4>
BT I3 3 A AAE K TR PR JC X, AH B IR AR i — 20
TEAR X 26 40 J& 1 R E PR 7 X =8 Bl bk R XU & A A
S . SRR TR R TL-16 KOF Z JE . TL-31 UK
EF AT AR 5 B KR K AR XU B AR 2 8] A7 7E A G
£ (OR =0.932,95%CI ;0. 880~0. 987, P =0.017),
78 A3 B e PR AT B — A~ S - 3R] LRI o5
— N RAE N 5 F 30 kR K A XU 8 AH SC M (P > 0.
05). L% 6,

=6 S B I % 9 B F 3 E s Ak & & KU 32 A
ZEEM MR 5

i/ A P OR (95%CI)
IL-16 IL-17F 0. 331 0.975(0. 926~1.026)
IL-17F IL-16 0. 705 1.014(0. 942~1. 092)
1L-16 1L-31 0.077 0.956(0.910~1.005)
IL-31 1L-16 0.017 0. 932(0. 880~0. 987)
IL-17F IL-31 0. 861 1.007(0.933~1. 087)
1L-31 IL-17F 0.111 0.951(0. 893~1.012)
3 i it

F Bl kI J23 K 4 0 32 3 KR 14 Sk e R i EE O
HAWR BRI R, FE IS SR L 1 B A b B K
TR (e B O P B Ry e UE A AL R . SR, 8k
ik & J22 F 3 2l JhkcRg 1 & s ML O R Bk 7 4 e BT L G 4
T TF R X 1 Ty A e 0 X R . AR BF 9T AE R A
S VEBIE 5 A Sh ) S K B FE A B L R MR 43 BT 83 4
JA I CRP K0 14 Fb 1L XF 3 80 ik e )2 K 3 5 ik g
DRV 1) 358 4% 5 L A5 B 40T 5 38 8 i TR A b 3L i 3 S
PRI 1 9 A BIL ) Sy 0B 0 1 R AR 4R LT 22
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