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Abstract

Objective: To explore the causal relationship between oral flora and cervical spondylosis, a two-
sample Mendelian randomization (MR) method was employed in this study. Methods: Based on ge-
nome-wide association studies (GWAS) statistical data of oral microbiota, combined with GWAS sta-
tistical data related to cervical spondylosis, the causal relationship was analyzed using a multidimen-
sional analysis framework, including inverse variance weighting, MR-Egger, weighted median, and
simple median. At the same time, the Cochran Q test confirmed that the heterogeneity of tool vari-
ables was controllable (P>>0.05), and sensitivity analysis was carried out to verify the stability of the
results. Results: Two-sample MR analysis showed that 47 species of tongue coating bacteria and 34
species of saliva bacteria were statistically significantly correlated with neck pain. There are 19 species
of tongue-coating bacteria and 57 species of saliva bacteria associated with cervical intervertebral disc
diseases. Conclusion: This study explored the potential causal effect of oral flora on cervical spondylo-

sis by using the tool of genetic variation. It provides a new perspective on the prevention, early screen-
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ing, and treatment strategy of cervical spondylosis.
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Exposure

unclassified_mgs_2077
unclassified_mgs_2203
unclassified_mgs_2605
unclassified_mgs_1383
unclassified_mgs_3319
o__Cardiobacteriales
unclassified_mgs_385
unclassified_mgs_2459
unclassified_mgs_1463
unclassified_mgs_3422
unclassified_mgs_3353
unclassified_mgs_1949
unclassified_mgs_689
unclassified_mgs_1410

Haemophilus_sp002998595_mgs_1353 1

unclassified_mgs_2675
unclassified_mgs_1215
unclassified_mgs_1523
g__unclassified_mgs_129
unclassified_mgs_3002
unclassified_mgs_572
g__unclassified_mgs_1995
unclassified_mgs_2734
unclassified_mgs_1235
unclassified_mgs_1826
unclassified_mgs_1368
unclassified_mgs_1520
unclassified_mgs_1048
unclassified_mgs_2252
unclassified_mgs_137
Neisseria_sicca_A_mgs_986
o__Acholeplasmatales
unclassified_mgs_3039
unclassified_mgs_1378
Oribacterium_sinus_mgs_2828
unclassified_mgs_2399
unclassified_mgs_2968
unclassified_mgs_364
unclassified_mgs_3519
unclassified_mgs_1504
unclassified_mgs_2635
g__Bacteroides
unclassified_mgs_2800
unclassified_mgs_384
unclassified_mgs_3489
unclassified_mgs_2811
unclassified_mgs_2704

E1

n(SNP) OR(95%CI) FDR

f

0.615 (0.459 to 0.826) <0.05
——— 1446 (1.140 to 1.833) <0.05
—8—— 1524 (1.187 to 1.957) <0.05
8 1371 (1.074t0 1.750) <0.05
@ 1723(1.129 t0 2.630) <0.05
0.738 (0.590 to 0.924) <0.05

0.739 (0.586 to 0.934) <0.05

— 88— 1349 (1.054t0 1.728) <0.05
0.709 (0.544 to 0.924) <0.05

0.746 (0.585 to 0.950) <0.05
B 1477 (1.096 to 1.992) <0.05
—8—— 1434 (1.090 to 1.886) <0.05
0.755 (0.614 to 0.928) <0.05

0.717 (0.550 to 0.935) <0.05

0.774 (0.627 to 0.956) <0.05

0.726 (0.564 to 0.936) <0.05

0.764 (0.610 to 0.957) <0.05

0.720 (0.553 to 0.937) <0.05

0.696 (0.519 to 0.932) <0.05

. 1.259 (1.042 to 1.521) <0.05
0.679 (0.529 to 0.871) <0.05

0.739 (0.587 to 0.929) <0.05

—8— 1437 (1.169 to 1.766) <0.05
0.801 (0.664 to 0.966) <0.05

8 1396 (1.08610 1.795) <0.05
. 1.249 (1.042 to 1.497) <0.05
0.763 (0.611t0 0.952) <0.05

0.743 (0.598 to 0.924) <0.05

0.744 (0.600 to 0.922) <0.05

0.616 (0.444 to 0.855) <0.05

0.800 (0.649 to 0.985) <0.05

—8—— 1424 (1116 to 1.817) <0.05
—8— 1397 (1.09 t0 1.782) <0.05
0.730 (0.544 to 0.978) <0.05

0.771 (0.616 to 0.965) <0.05

Lo 1.262 (1.017 to 1.567) <0.05
- 1372(1.027t0 1.832) <0.05
0.797 (0.648 to 0.980) <0.05
I—8—— 1379(1.02410 1.857) <0.05
0.763 (0.595 to 0.979) <0.05
0.828 (0.702 to 0.977) <0.05
0.760 (0.577 to 0.999) <0.05
0.735 (0.553 t0 0.977) <0.05
0.629 (0.412 to 0.960) <0.05
0.759 (0.592 to 0.972) <0.05
0.810 (0.656 to 0.999) <0.05

— @ —> 1489 (1.047 to 2.117) <0.05
T 1
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Exposure n(SNP) OR(95%CI) FDR
g__unclassified_mgs_3544 4 i ——— 1.640 (1.140 to 2.359) <0.05
Gemella_haemolysans_B_mgs_2903 "'—‘i 0.750 (0.611 to 0.920) <0.05
unclassified_mgs_3570 i i 0.628 (0.448 to 0.882) <0.05
unclassified_mgs_1806 (—— 1.360 (1.066 to 1.736) <0.05
g__Campylobacter_B i’—l—‘ 1.366 (1.069 to 1.746) <0.05
Prevotella_timonensis_A_mgs_3565 '-l—'i 0.755 (0.604 to 0.943) <0.05
unclassified_mgs_1625 il i 0.714 (0.558 to 0.912) <0.05
unclassified_mgs_1042 ""‘i 0.785 (0.650 to 0.947) <0.05
unclassified_mgs_1671 i | 0.694 (0.527 to 0.914) <0.05
unclassified_mgs_2057 E —— 1.395 (1.102 to 1.767) <0.05
unclassified_mgs_2905 i i 0.669 (0.491t0 0.912) <0.05
Centipeda_sp001717585_mgs_75 i'—l—* 1.326 (1.063 to 1.653) <0.05
Centipeda_flueggei_mgs_419 ’—l—‘i 0.699 (0.531t0 0.920) <0.05
unclassified_mgs_2261 i | 0.689 (0.530 to 0.896) <0.05
Campylobacter_A_ > |_mgs_209 i —&—— 1573 (1.173 10 2.108) <0.05
Gemella_massiliensis_mgs_238 E —— 1.371(1.101 to 1.709) <0.05

H: e ) s

(e Lol

> A_mgs_3080
unclassified_mgs_3571
Fusobacterium_periodonticum_D_mgs_3293
Capnocytophaga_sputigena_mgs_3242
unclassified_mgs_3389
Pauljensenia_odontolyticus_B_mgs_2611
unclassified_mgs_2463

DO W N NN 0O E O E OO N AR 0NN O RN

—®——  1.371(1.015t0 1.851) <0.05
I 1.266 (1.009 to 1.588) <0.05
-— 0.795 (0.639 to 0.987) <0.05
: 1.311(1.013to 1.695) <0.05
B 1292(1.010t0 1.652) <0.05
I 1284 (1.014t0 1.626) <0.05
- 1.270 (1.015 to 1.591) <0.05

Prevotella_nigrescens_mgs_3566 il E 0.641(0.4711t0 0.873) <0.05
unclassified_mgs_1147 >—l—<i 0.725 (0.540 to 0.974) <0.05
unclassified_mgs_683 '—l—\: 0.742 (0.554 to 0.994) <0.05
Metamycoplasma_orale_mgs_654 1 ?—'—‘ 1.301 (1.023 to 1.655) <0.05
unclassified_mgs_2223 5 — 1.313 (1.017 to 1.696) <0.05
1
unclassified_mgs_2314 9 - 1.244 (1.020 to 1.517) <0.05
Gemella_sanguinis_mgs_3244 7 :‘—l—4 1.256 (1.015 to 1.553) <0.05
unclassified_mgs_31 3 E—l—> 1.464 (1.009 to 2.123) <0.05
Streptococcus_sanguinis_mgs_1844 5 !—.—< 1.318 (1.003 to 1.732) <0.05
Streptococcus_mitis_L_mgs_2123 8 il 0.815 (0.665 to 1.000) <0.05
unclassified_mgs_2111 1 i

I T i T
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Exposure n(SNP) OR(95%CI)

unclassified_mgs_3522 7 E—l—1 1.201 (1.006 to 1.433)
unclassified_mgs_2000 6 - 1.223 (1.015 to 1.473)
unclassified_mgs_2103 12 E il 1.300 (1.142 to 1.480)
unclassified_mgs_3120 7 HiH | 0.762 (0.647 to 0.898)
unclassified_mgs_2274 6 Hi- E 0.770 (0.648 to 0.916)
Neisseria_sp000186165_mgs_2832 7 :'—l—‘ 1.253 (1.006 to 1.559)
unclassified_mgs_2398 3 !—l—' 1.254 (1.004 to 1.566)
unclassified_mgs_3116 7 - 1.212 (1.002 to 1.467)
Actinomyces_dentalis_mgs_232 6 *l": 0.840 (0.709 to 0.994)
unclassified_mgs_3406 7 . 1.222 (1.007 to 1.483)
unclassified_mgs_1287 4 '-l—*: 0.810 (0.662 to 0.993)
unclassified_mgs_2130 3 '—l—‘i 0.725 (0.539 to 0.976)
unclassified_mgs_1732 5 —®—— 1341 (1.009 to 1.782)
unclassified_mgs_3015 9 E il 1.259 (1.096 to 1.445)
unclassified_mgs_1312 6 E—.—> 1.439 (1.004 to 2.063)
unclassified_mgs_102 7 '-'—i: 0.838 (0.706 to 0.995)
unclassified_mgs_1383 9 !—l—~ 1.181 (1.004 to 1.389)
Pauljensenia_sp000758755_mgs_3432 7 i 0.842 (0.709 to 0.999)
unclassified_mgs_1651 6 - 0.768 (0.651 to 0.906)

0 05 1 15 2

Protection Factors Risk Factors

B3 FEOBREHESCDDERXZHN MR

0.818 (0.670 to 0.997) <0.05
1

FDR
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05



%2M vl A H R RS SR 2 E] A R DGR - — OB AS o TR BE AL AL BT 52 161
Exposure n(SNP) OR(95°%CI) FDR
Gemella_massiliensis_mgs_238 6 E —— 1.318 (1.128 to 1.539) <0.05
Scardovia_wiggsiae_mgs_247 5 E ——— 1522 (1.202to 1.927) <0.05
unclassified_mgs_271 7/ | Hi 1.309 (1.137 to 1.508) <0.05
unclassified_mgs_3561 4 il i 0.661 (0.524 to 0.832) <0.05
unclassified_mgs_388 3 E — 1.397 (1.134 to 1.719) <0.05
unclassified_mgs_2246 6 i —— 1.330 (1.097 to 1.612) <0.05
unclassified_mgs_2747 8 i E 0.784 (0.666 to 0.922) <0.05
unclassified_mgs_2061 8 HiH E 0.784 (0.668 to 0.920) <0.05
unclassified_mgs_2419 6 HEH | 0.751 (0.622 to 0.906) <0.05
f__Flavobacteriaceae 7 Fl—'i 0.796 (0.661 to 0.958) <0.05
unclassified_mgs_1442 4 '-—15 0.738 (0.575 to 0.947) <0.05
unclassified_mgs_3424 4 *—l—*i 0.782 (0.638 to 0.959) <0.05
unclassified_mgs_3169 7 *l-‘i 0.835 (0.722 to 0.967) <0.05
unclassified_mgs_1993 8 — 1.318 (1.049 to 1.657) <0.05
Streptococcus_infantis_|_mgs_1798 8 E'—.—‘ 1.203 (1.029 to 1.408) <0.05
unclassified_mgs_2313 5 i'—.—‘ 1.267 (1.069 to 1.502) <0.05
unclassified_mgs_3551 3 i'—'—‘ 1.365 (1.046 to 1.782) <0.05
unclassified_mgs_2054 6 '-l—‘i 0.782 (0.645 to 0.949) <0.05
unclassified_mgs_2459 4 il 0.762 (0.606 to 0.958) <0.05
Streptococcus_mitis_L_mgs_2123 8 *.-*E 0.822 (0.701 to 0.964) <0.05
unclassified_mgs_1337 4 '-l—45 0.752 (0.612 to 0.925) <0.05
Stenotrophomonas_maltophilia_AK_mgs_152 3 ’-'—*E 0.748 (0.593 to 0.945) <0.05
Neisseria_sp000186165_mgs_1395 3 Hi| 0.784 (0.644 to 0.955) <0.05
unclassified_mgs_2851 4 i'—.—' 1.220 (1.032 to 1.443) <0.05
unclassified_mgs_1149 5 i 0.781 (0.633 to 0.965) <0.05
g__unclassified_mgs_3053 5 E'—.—‘ 1.257 (1.030 to 1.534) <0.05
unclassified_mgs_3441 8 ’-l-‘i 0.802 (0.674 to 0.953) <0.05
unclassified_mgs_1325 7 *I*E 0.853 (0.740 to 0.982) <0.05
unclassified_mgs_1558 6 —i 1.216 (1.041 to 1.421) <0.05
Campylobacter_A_concisus_|_mgs_209 4 E'—l—' 1.253 (1.030 to 1.524) <0.05
unclassified_mgs_1042 8 ’-I—‘E 0.810 (0.674 to 0.972) <0.05
unclassified_mgs_3140 3 i E 0.669 (0.485 to 0.924) <0.05
unclassified_mgs_973 4 - 1.267 (1.024 to 1.569) <0.05
unclassified_mgs_3186 1 "": 0.873 (0.774 to 0.984) <0.05
unclassified_mgs_1197 5 ".—‘E 0.732 (0.577 t0 0.928) <0.05
Leptotrichia_sp000469385_mgs_766 4 E'—l—‘ 1.284 (1.060 to 1.555) <0.05
unclassified_mgs_2391 9 I 1.168 (1.016 to 1.342) <0.05
unclassified_mgs_1195 10 *I-': 0.867 (0.765 to 0.983) <0.05
unclassified_mgs_110 6 Fl—*i 0.768 (0.624 to 0.944) <0.05
unclassified_mgs_2584 9 *.“l 0.872 (0.769 to 0.989) <0.05
unclassified_mgs_2846 3 if—l—* 1.287 (1.027 to 1.612) <0.05
unclassified_mgs_1034 4 >—l—‘: 0.802 (0.654 to 0.984) <0.05
Lancefieldella_sp000564995_mgs_2455 6 == 1.207 (1.016 to 1.434) <0.05
unclassified_mgs_498 5 ’-l—‘i 0.769 (0.603 to 0.980) <0.05
Capnocytophaga_granulosa_mgs_3564 5 '-l—'i 0.776 (0.637 to 0.946) <0.05
unclassified_mgs_1147 6 "'—‘i 0.797 (0.648 to 0.981) <0.05
p__Firmicutes 5 - 1.269 (1.011 to 1.593) <0.05
o__Staphylococcales 6 '-l—': 0.847 (0.724 to 0.991) <0.05
unclassified_mgs_2574 6 "l—': 0.814 (0.669 to 0.990) <0.05
unclassified_mgs_2501 5 "l—¢l 0.818 (0.677 to 0.988) <0.05
unclassified_mgs_2041 6 l}—l—‘ 1.195 (1.010 to 1.414) <0.05
unclassified_mgs_3061 6 HiH 0.839 (0.714 to 0.985) <0.05
unclassified_mgs_617 8 E'—l—< 1.249 (1.055 to 1.480) <0.05
unclassified_mgs_572 4 :r—l—< 1.311(1.000 to 1.718) <0.05
unclassified_mgs_1346 3 E’—l—‘ 1.408 (1.021to 1.941) <0.05
unclassified_mgs_1929 5 '-l-{l 0.839 (0.710 to 0.992) <0.05
unclassified_mgs_1935 4 i 0.823 (0.677 to 0.999) <0.05
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