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Abstract

Objective: To determine whether gut microbiota has a causal impact on the occurrence of low back
pain (LBP) using Mendelian randomization, providing new theoretical insights for the prevention and
management of LBP. Methods: Gut microbiota data were extracted from the MiBioGen GWAS, and LBP
data were extracted from the IEU Open GWAS (ukb-b-1557). Single nucleotide polymorphisms (SNPs)
associated with gut microbiota were selected with a threshold of P < 1e-05. Causal relationships were
analyzed using inverse variance weighted (IVW) method. Horizontal pleiotropy was tested using
Cochrane’s Q test, MR-Egger regression, weighted median method, and MR-PRESSO. Leave-one-out
sensitivity analysis was also performed. All analyses were conducted using R software and relevant
packages. Results: Based on the IVW results, four gut microbiota species (Prevotella9, Eubacterium
rectale group, Romboutsia, Eggerthella) were found to have a potential causal relationship with LBP,
showing a negative correlation. Conclusion: The findings of this study suggest a potential causal rela-
tionship between gut microbiota and low back pain, providing new perspectives for future research
on the mechanisms of LBP. Additionally, these findings lay a theoretical foundation for targeted inter-
ventions on gut microbiota in the prevention and treatment of LBP and offer scientific evidence for
the development of related therapeutic strategies.
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R (low back pain, LBP)/2 4=k i i WLIK A FEAH GBI 22—, 3 18 A4 T AR XIS R4 o AR
ITIRAWETE, LBP fEARRVE H A B A BRI R, 2 56%K R NAE R — b 22 I AR LBP
[1]. E&E, LBP Zm NEciiid 9500 /3, CliNEEAIL AL —[2]. 5HAMSER A FmAH
P, LBP XA B ARG A AR RE I Mo iR, JEHEAE B G S) . s, AREEET I, =ik
A B PR A AN AN o ™ ) SR R AR AR B A RF H W0 AR 54081128, BRI K55
Fi AN EAL A . LBP MU RAIF A IEIK, BE MR, F FBUEE TIRGRE) L4t
RIS, MG RITE NS 52T 3] e Bk H I Bo7 S fom HER R s LA
HEIR L, WRRILIBE BRI 6 E AT R P 5 T Ik, o TR aRk st DA ARG E

BIRCMEZ W TR TIRHEDR (LBP) S LA B R G Z I HAC R, (HIEHR, BB 1wt
TERY, WIEREREE LBP 1A A 5 R e b nl GE A5 R B E B IR o I8 i A N A mIE )
WY R, HECEEN 10 12, mi@ NRani s, JFEE 7R AR T A 29 AR Ay T K 4E
HEAEH], RERAEMA DA B TIHACMIRICE 3%, IEAEgERE ARG T 50 R g8 DAL AR
YoJ5 TP B A 4] Rajasekaran <5 A [SIRT U AL, HERIAL5 fdl i i b A7 A 2 AL R R R, X498
AN T T B AT e S A ) AR AR R LBP 1A . Li A5 [6] 48 Y, Tl v A mT Aesd i s g b R B R T
e~ T i R G KA RS, R RE M AE (B £ R AL AR, etk LBP HUA AR, IREEWFTELE RN
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PR LBP B ENLEITR A 18 LR, 2 B IV R A 10 AR Ak T BB R 12 1 — A S B AR BRI 2R
I, WEIEFS LBP Z A MERX R, AU LBP (IR AENUHIFRAE T3 BB HELE, oy T
TR T LR BT TR A

NT B KR, F=A/REENLIL(Mendelian randomization, MR)VE Ay —Fai A /7 i P 5 iy
TR, O ZNHTHARERZRSERZEAPFERKR. MR R &R Smith SE[7]15&H N H T2
2 R 07 (0 DR R G BT 7 B BB AL AR S T AR B, JHRRIR 24 5 R SR B B 8] Rk, kAT
W GWAS dli A TE B S LBP BUAHCEIE I AT MR 207, DAEfE B R R SR OG &R, JHEE
9 LBP (#9573 FH 7 R4 A 5 P B AR 4 RV T SRS

2. ‘P EH*E
2.1. fREST

N TRV B TEE R S LBP 1A R BAT DRy VR B3R, AW Febs B T8 R Ay B A 3
LBP fE A4 . 4 Davies 5 NFIWFFL[9], XUHEA MR J7VETR 2 UL F =AM AR (1) fEN TR
BB AR AR 5 B A R ORI (2) LA SERIE RS LBP W MR R A% K 200
K (3) WALAZFN LBP IR DUE L IE M REX — i@ e T, AR AR 2 KR .

2.2. WHEHKIR

A FEAE FH 0 Bl B R e B SR YR T MiBioGen B T 2021 4 R A7 1 42 3 R 41 S BEE 9T (GWAS)
[10]. ZWFFCILAAN 18,340 4 4MA, %€ 7 201 AN R 288, WhiE 9 M) 16 M. 20 MH .
3B5AEHA 131 AN E. BT “JB” R EREHZ IR, AT BRI AR R A, AR
IR T “J8” GOl BdE T R854

LBP (] GWAS %4 % H IEU Open GWAS (ukb-b-1557), JL4h N 463,010 & FEA, FHrpfE 2,439 4
Wiy LBP (¥ 835 71 460,571 5% B 2H , Bl A5 % AR 35 R W N o i 50080 B2 60 2 119 52 SNP 4 9,851,867

o
23. TRZTE

N TR RAW TS RIGHER T S A R, 53 75 RER T RZEMKH SNP. il tER,
R IRERE BE N P < 5e-08, HAEX—4AF NIk i) SNP EBOVAIR. Bk, AW RE
BOEN P<1e-05, DAGHNGRE B A9 SNP Hi, AT & RAVATE EE[11]. HXk, N TR THA R K
ST, 5B T AL T 10,000 kb SEEEE NN SNP, UEZEBIA-FA7(LD), 149N R2<0.001 ff) SNP.
UBAh, THE TR SNP 1 F Goil, BBk T F < 10 (8 LHAZR. &5, XML R SNP RN 5
RLIERBEAT T 48—, IFRIBR T A M MR ELE (W AIC 5 AIG BEX) B A v 8] 4557 J= DR 53 46 (1 46 o7 ik
58

2.4. Gt AT

{5 FH 186 77 22 InBiZ (inverse-variance weighted, IVW) /7iE 0 M E#ES LBP Z M IRIRCR. 3P
<0.05 B, INAGTERBES LBP ZIMAAEREMBEI RO R R, 4R IA BIER T A EEK T2
RbE[12]. Rk, RA T LR 2R 5 E RS 1K 2 AR S 1

KH Cochrane ] Q R30I T B AR B i1k, JEARME 45 RIE R & I& 1 IVW AR, st P<0.05 I
MONAFAE S P, SASE R BEATL N, IVW RERY, e DA PR ] 5 28087 IVW RS [13] . [F]ES, i MR-Egger
B P92 A IAL FP B 2 (WMR IE KT 2 %t . 45 MR-Egger 1 P <0.05, % BIfEAE K T2 2t . MR-PRESSO
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RN — G 6 2 A IR A B . BE, HEAT leave-one-out UM > BT AL 45 S0 AR e 1
MBS BMEN RIBES @31 BT, BT T FHMAE:  “VariantAnnotation”

“mrcieu/gwasglue”  “mrcieu/ieugwasr” 1 “MRCIEU/TwoSampleMR” .

3. R
3.1. TREEERIEEE

1E 119 4 B, LIk 1531 4> SNPs # I /E T EAF & . ‘18 F giil- &% KT 10, 4b7E 14.58
F) 88.42 2 [A], IXFRUHHALFLETS T HAS & WA

3.2. MR 9th&R

A5 IVW 73 HTE5 2R, 4 AxF LBP A A (R4 1 T 40 1 J Rkt , 709302 - Prevotella9 (OR:
0.998, 95% CI 0.997~0.999, P = 0.015), Eubacterium rectale group (OR: 0.997, 95% CI 0.995~1.000, P =0.047),
Romboutsia (OR: 0.998, 95% CI 0.996~1.000, P = 0.039), Eggerthella (OR: 0.998, 95% CI 0.997~0.1000, P =
0.023), 5 LBP BB AR, W% 1.

Table 1. MR analysis of the relationship between gut microbiota and LBP

1. EEES LBP XE&M MR 947

= . 95% ClI
S SES ZRKE  nSNP ik OR f& p— R P
Prevotella9 LBP 11 VW 0.998 0.997 0.999 0.015
Eubacterium rectale group LBP 7 VW 0.997 0.995 1.000 0.047
Romboutsia LBP 7 VW 0.998 0.996 1.000 0.039
Eggerthella LBP 8 VW 0.998 0.997 1.000 0.023

3.3. WU ST

KA IVW 556, MR-Egger HI#5 k6% 5 MR-PRESSO global test X MR 45 S AT Ut b . 5%
T Cochran’s Q test 1) IVW 5 F A A A il H 57 5t P4:(P > 0.05). MR-Egger [J#iEfa%: 5 MR-PRESSO
global test S AT I HH 7K ¥ 2 (P > 0.05), VEIMLEE 2. SRR T Il MR 400 & EUS I, 3L
Bl 1. tbAh, B R HT BR A AE T DA RS R AR A R — SNP, IXUESE [ 45 R AR e S T
SEME, VEILE 2.

Table 2. Sensitivity analysis of the Mendelian randomization results
= 2. MR SR BUR M54

U W
ERNE g VW MR-Egger [l MR-Egger i MR-PRESSO
Q HHE P Q HHE P e SE P P
Prevotella9 LBP 8296 10  0.600 5894 9 0750 0.001 0.001 0.156 0597
r'i‘é?;‘;‘;?é‘l:‘; LBP 7.945 6 0242 7937 5 0.160  0.000 0.001 0.947 0.279
Romboutsia LBP 2352 6 0885 2260 5 0.812 0000 0.000 0.774 0.922
Eggerthella LBP 1716 7 0974 1462 6 0962 0.000 0.000 0.632 0.975
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VE: R IR ) A8 R BEH LA (MR) 2> B 7325, b 5 22 IR 3R (38 B ) 6t 445 JR1 (L BP) [ PR SR 2 i i3k 47
ATHAY - B BRI RIRRR B E R BN SRR TN . A: Prevotella9, B: Eubacterium rectale

group, C: Romboutsia, D: Eggerthella.

Figure 1. Scatter plot of the Mendelian randomization analysis for the causal relationship between gut micro-

biota and LBP
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Figure 2. MR analysis of the causal relationship between gut microbiota and LBP (Leave-one-out analysis)
E 2. BEERES LBP ERXEHR MR 534(Leave-one-out j%)

4. Wig

AWFICEET GWAS AHHURE, RAMFEARGE/REENL T ERF VIS T HERES LBP Z A1)
WERIR R R o Xy 119 N1 & 1L T RAR B AT b, &kt 4 N5 LBP fA7E R fE I R K
eI JE, BN Prevotella9. Eubacterium rectale group. Romboutsia & Eggerthella. _Fid%E 5 A7 iE ERES
5 LBP RAEFRME 7B SR SR, R W A A R A T BRE M IR AR R R TR ORI EAE L, TR
DR SR AHE T 2 1 0 78 1 REAE DAAH SR 7808 I SR SE, DA e ST 6 1 T8 o R 1) - T it 1 B Ak B
Swtge e, [R5 o R S A BRI TR A, IR BT HES)AE 5G4 B AR S A
S PR SR A W AT T A

ST H AR FAAE A R, 3R 4 b5 J 72 IR b i B E R BILH R 58 4 e B . 256 BEAE S
MR, HUBAEA Y2288 ] B 3 B R R AR . i SR A R SR 2 AN T T, IR R IE I 2 &R
PRl 2 5 R I R AR R R

BEAERT LR, Prevotella J&-F R 54E4 3 D KV 2 [HA7FAE—E MR PE[14] . Ng SERTFURBI[15], 4k
A D AR A St RAEEAER, WReS 58 AR R A K RE: Jahani 578K I
YR D =/ EARIN Prevotella F=EEFEAK, HAEBE 20 OB 9R[16]. 72248 HIIZ, AT TR 1)
Prevotella9 >4 Prevotella J& T IR 73 570, A FNEHE 2 (B ZE AU D RE A A EAH B 5 T ] RE A7 (E
EE, KET R AT 45 R LD REEAT HEWT ) 7 OR P 1B I . AR, T — I T ikt
KA AE/RBENAL AT T 7R, Prevotella 7E75 /D FE R R MR M2 (AIS) T BERFEIRIPVEH], $7n 1A
TELE B FEAH S0 T IR 2 AN [17]. A LIRWE 745 FHEMI, Prevotella9 mJ GETE— 2 FEfE Lt
Prevotella JEZ 544K D QM S A ER 70 ThRERAE, AT I fEma 1 3 ARSI 2
SRR BIR R AR, A EARNE LTS e ik — 28 50 in LA .

Eubacterium rectale group {E VB E) T R EL = AR5, AU ™40 T IR #h BA BRI 1 28 et & 77T
YERI[18]. — 771, T ERERAIME AL bR A i B S Re Bk, v e B T g, ks> 1IL-6. TNF-a
ERRE TP NI, WA 2SR RAERN[19]: 53— 7, T ER#h v g i be b, @ /EH T G &
RS2 7R (W1 GPR41/43) % 50223 R A2 [20], M o] REXE IR A LR i R FEE R o

Romboutsia 7£ 5 BT S50 H I AR A IR R R HOBE R, W90 o HAE B i AA B =2 R
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B, MAaTHRWARKE, RonHEaes 58 REHREE R, ST R 58 R = VA,
Romboutsia 7] REEILFEM “ 1 - H 4”7 fEE TS WRCh BT, A RS 5 B IR ORI R R
JE. Bt—BimE, MEwEARST Y, TR R R T REE, AR AN T R EEE . ot
FRM, T RRER AT R AR B oA S, R R R A L T e A B R A A, AT BT
UEFFE EARAS[22]. T 0k, Romboutsia I AEE LS T RREL A A BB, RS 58 B4
R, LT REAR R PR AR S MEMR I AV e A 2 RS, X S 1 o ks A S R LA T S

Eggerthella i )& RJ e i F AU ) R 1 s 223 A Qs T AE LBP (i #d FE i R AR . WiF AT
W, Eggerthella m] et f2 MR OC B V3G 98 2 TR RO, BETT FRAR 2 K- T[23] [24]. 2 EEAE
DNV RN ) S B i I, HOKCP ARG R 5 PO B EE DIASG, A, Eggerthella wJfgiHid i
WS, JCHEZ A, £-ERE LS5 LBP iz, thh, MWARBIIRE M EEKRE,
Eggerthella FAEGRMAQMELALRE 11, FTREAESE 1A AHE “ARNEIER” MEA, JE AL B AT R
ROV RE KA QM P Y (B T BUARE A FATAA) AT AR SGAS RSO HL AR B 52 o 45 80F 7T
Bl, Eggerthella A5G MR AT K A 27 BN B FA P BT, Ja A8 JORE AR R i SR I H B 58 (R 47T 298 RN
SR AR A RE T RE 7 A2 B AT ST BB TR D KT M 5T (RIS, AR 4 vl R sd oL 1 5 i
ERE L, RHEPIR I T IRIE, 2P BCE A RAEIRZ[25] . 211k, Eggerthella i id #fi 22 i )i
WAk, JRAT e IE A A SR AR T SR AR (R R LBP (A A RS

AR AR, AR AN 119 MERE T, T 4 D RIRPERRIY S R AR B UR G
B, HR 2w B R U B B 25 R RN o X — 5 SR AT RS W T -5 TR 2 1) 1A 0% A LA B v R
Stk JFARSTRAME T ITA WRER T . — 5, AR REAL AT ik O S R A% R T A S0 B SR
Xt H 23 52 A TR R KB B B RO B g (KT A, P RE DR GE T A REAS AL T R REAR HE 2 2 kB o9 —
T, ANF AL LD AR G L A EAR R R R 5 TR AT eI A B B AR AR ROAEVE B A
TEAHORRTEAE, AR AT RE AT O B3 M BOHRA 1 A8, AT FE R X — e R A R R B
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