312 EZF#IE 2025 £ 3 A% 35455 3 H New Medicine, Mar. 2025, Vol.35, No.3

FEXRMMBRERFS RENIIRIEEZER  SpE
KEK: —IHR T RE/REEVILAR -

wEe"c, #astC, ¥ OB, YRE"?

1. RN KFPEER®ERAM (RIX 430071)
2. ARXAFHHEERBEIES HMAEZF& (RIX 430071)
3. M AFEMERBEAIE (FEFFEH 475400)

[{HE] B89 FFHREEA & H#RBEPLIL ( Mendelian randomization, MR ) #F58 7 A%
RATR (periodontitis, PD) | 18VEFJE % ( chronic periodontitis, CP) | e R
# ( complicated chronic periodontitis, CCP) 5 RMERTHIMEIEAE (benign prostatic hyperplasia,
BPH ) (R R UM I 0 T i e AE . A& A FinnGen 5 GWAS 3 H 1)
BPH. PD. CP. CCP, VIRAGHIAE R F7KF- st i Bm A TAUREA MR 4347, il 138 7 2
JIAL (inverse—variance weighting, IVW ) . MR Egger. MIACRALEL, ] BAEE FUIMAUAREL
EPEATAHT . (HF IVW 2387 I3 208 R F7E CCP 5 BPH Z IR 300 . 58 VW R
PD. CP 5 BPH NMETER E MR Z, CCP Hihn BPH 19 &4 XU [OR=1.14, 95%CI ( 1.04,
1.25) , Pppp=0.028]. HIMFHFPHIE T [OR=1.14, 95%CI (1.02, 1.28) , Pyp,=0.024] Fl C-C
FEFEHMLIN T 28[0R=1.11, 95%CI (1.00, 1.23) , Pu=0.047] 7] LI BPH; 76 4LAE S (Y
ZARKZ T kB B AR [OR=0.89, 95%CI (0.81, 0.99) , Pup=0.024]. Fms ¥ & % B2 0 3 Be
& [OR=0.88, 95%CI (0.79, 0.98) , Puz=0.022]. #1952 M[OR=0.84, 95%CI (0.72, 0.98) ,
Pip=0.022], C-X-C %t 7 #a 1k A 7 9J0R=0.83, 95%CI (0.74, 0.93) , Puy;=0.001] 12} b
GAR R A B R T 1 i 8[OR=0.82, 95%CI (0.69, 0.96) , Pyu,=0.015] f¥ 1L /K F 5 BPH JX
W FLAT i 35 07 ] G . (ELIXSEJ0E K T-7E CCP 5 BPH Z A FATETE BEI AU . &8
CCP ZxH4hn BPH & AE RS, 053 9 RE R 2334 i BPH & AE XU, (HEX S8 58 PR - AR A
T CCP Xt BPH ffER, ARANTGE—E 98 CCP 34 BPH & A= XU FAH DCHL -

[Cs#im)) A%, RYERIPIIREA:; RAEH T SERBEHLL; AT

[FE5SHES] R697+3; R781.4+2 [ SCikFRIRES] A

The association between periodontitis, plasma inflammatory factors, and
benign prostatic hyperplasia: a mediation Mendelian randomization study

JIA Haichang'?, FAN Jiuming®®’, FANG Cheng? ZENG Xiantao'?

1. Department of Urology, Zhongnan Hospital of Wuhan University, Wuhan 430071, China

2. Center for Evidence-Based and Translational Medicine, Zhongnan Hospital of Wuhan University,
Wuhan 430071, China

3. Department of Urology; Huaihe Hospital of Henan University, Kaifeng 475400, Henan Province, China
Corresponding author: ZENG Xiantao, Email: zengxiantaol 128@163.com

DOL: 10.12173/j.issn.1004-5511.202412135
HemE: BRagBFEELFEMNFEILALTE (82100817)
WEEH: YRAE, B4, B, TEEH, ELH R LR, Email: zengxiantao1128@163.com

yxxz.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.1004-5511.202412135

EZF#HE 2025 £ 3 A% 3545 3 # New Medicine, Mar. 2025, Vol.35, No.3 313

[ Abstract] Objective To investigate the potential causal relationships between periodontitis (PD),
chronic periodontitis (CP), complicated chronic periodontitis (CCP), and benign prostatic hyperplasia (BPH),
as well as the mediating effect of plasma inflammatory factors, using a two-sample Mendelian randomization
(MR) approach. Methods Genetic data on BPH, PD, CP, CCP, and circulating inflammatory factors levels were
obtained from the FinnGen and GWAS projects for two-sample MR analysis. The inverse-variance weighting
(IVW) method, MR-Egger, weighted median, simple mode, and weighted mode methods were employed for
analyses. The mediating effect of plasma inflammatory factors on the association between CCP and BPH was
assessed using IVW. Results The IVW analysis indicated no significant causal relationship between PD, CP, and
BPH. However, CCP was associated with an increased risk of BPH [OR=1.14, 95% CI (1.04, 1.25), Pypz=0.028].
Among inflammatory factors, leukemia inhibitory factor [OR=1.14, 95%CI(1.02, 1.28), Py,z=0.024] and C-C
motif chemokine 28 [OR=1.11, 95%CI(1.00, 1.23), Py,;=0.047] were found to promote BPH. Conversely,
plasma levels of TNF-related activation-induced cytokine [OR=0.89, 95%CI(0.81, 0.99), Py,z=0.024], Fms-like
tyrosine kinase 3 ligand [OR=0.88, 95%CI(0.79, 0.98), P.,=0.022], Oncostatin M [OR=0.84, 95%CI(0.72,
0.98), Pppr=0.022], C-X-C motif chemokine 9 [OR=0.83, 95%CI(0.74, 0.93), Prpr=0.001], and caspase-8
[OR=0.82, 95%CI(0.69, 0.96), Pp,z=0.015] were significantly negatively associated with BPH risk. However, no
significant mediating effect of these inflammatory factors was observed in the association between CCP and
BPH. Conclusion CCP increases the risk of BPH, and certain inflammatory factors also contribute to BPH risk.
However, these factors do not mediate the effect of CCP on BPH. Further studies are needed to elucidate the
mechanisms underlying the association between CCP and BPH risk.

[Keywords] Periodontitis; Benign prostatic hyperplasia; Inflammatory factors; Mendelian

randomization; Mediation analysis
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Table 1. Characteristics of samples used for MR study

ARt Tt OB ENiis DY BRI

BPH 6505 202 303 European 2024 GCST90044257

PD 12289 22326 European 2021 PMID31235808

cp 5364 288 472 European 2024 finngen_R11_K11_PERIODON_CHRON

CCP 3010 450723 European 2024 finngen_R11_K11_PERIODON_CHRON_COMPL

JE: BPH.RERTFIMRIG A ; PD.FAX; CPEMT AL, CCPAXMBRMTAX,
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Table 2. Results of Mendelian randomization analysis of three types of periodontal disease and BPH

4= TR ik SNP%L BE SEAH OR{H (95%CI ) PlH
BPH PD MR Egger 8 0.068 0.063 1.07 (095, 1.21) 0.320
WME 8 0.080 0.059 1.08 (0.96, 1.22) 0.175
IVW ( fixed effects ) 8 0.042 0.048 1.04 (095, 1.14) 0.358
WM 8 0.075 0.063 1.08 (0.95, 1.22) 0275
SM 8 0.041 0.087 1.04 (0.88, 1.24) 0.653
BPH CP MR Egger 8 0.195 0.177 122 (0.86, 1.72) 0313
WME 8 0.132 0.095 1.14 (095, 1.37) 0.162
IVW ( fixed effects ) 8 0.137 0.072 1.15 (1.00, 1.32) 0.113
WM 8 0.184 0.122 1.20 (0.95, 1.53) 0.174
SM 8 0.160 0.147 1.17 (0.88, 1.57) 0.312
BPH CCP MR Egger 8 0.024 0.115 1.02 (0.82, 1.28) 0.839
WME 8 0.093 0.067 1.10 (0.96, 1.25) 0.169
IVW ( fixed effects ) 8 0.129 0.048 1.14 (1.04, 1.25) 0.028
WM 8 0.036 0.128 1.04 (0.81, 1.33) 0.786
SM 8 0.056 0.117 1.06 (0.84, 1.33) 0.647

E: VW35 5 2 ek ; WME mA P Andidk; SMUR S Acdik; WM e A4k % ; MR—Egger. MR —Eggere )2 ; BPH. R ] 7 IR 32 4 ;
PD.T B K ; CPAZMT A K; CCPAJMWIZMET K.

R3 =M T AREBPHRIRRESKFESHESTER
Table 3. The results of heterogeneity analysis and horizontal pleiotropy of three types of periodontal disease and BPH

s 2% Sy Cochran's Q4 MR-Egger [l 1K1 MR-PRESSOES BEEA 1
Offi P Rl Pfi RSSobs Pl
BPH PD MR Egger 4.030 0.673 -0.01 0.570 439 0.968
VW 4390 0.734 - - _ _
BPH cp MR Egger 3.942 0.685 -0.01 0.733 4.07 0.989
VW 4.070 0.772 - - - _
BPH cep MR Egger 6.988 0322 0.02 0.350 5.19 0.909
VW 8.186 0316 - - _ _

E: IVW.ikor oAk ; MR-Egger MR —Egger™ )% ; BPH. R PEA] 510238 % ; PD.7 8 X; CPARPEA A K; CCPILZEILIE 7 A X .
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fifi FIVW 0 2 i 7 Fp 5 BPH & 3% AH &
() 2 RE R -, b F I s 0 ) I (leukemia
inhibitory factor, LIF) [OR=1.14, 95%CI ( 1.02,
1.28) , Pypp=0.024], C-C3 ¥ #a 1k H F28
( C=C motif chemokine 28, CCL28) [OR=1.11,
95%CI (1.00, 1.23) , Pype=0.047] i Ifil 3¢ /K S
5 BPH KB HA B3 E moCH; 1SRz
AT «B B ( TNF-related activation—induced
cytokine, TRANCE ) [OR=0.89, 95%CI ( 0.81,
0.99 ), Pyp=0.024] . Fms & 2 20 3 BliA ( Fms
like tyrosine kinase 3 ligand, FIt3L ) [OR=0.88,
95%C1 (0.79, 0.98) , Pup=0.022]. M £ M
( Oncostatin M, OSM ) [OR=0.84, 95%CI ( 0.72,
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95%CI (0.74, 0.93) , Puy= 0.001] 1 2} Bt 2
iR R 4 4 1R % [ B 8 (caspase—8, CASP-8)
[OR=0.82, 95%CI (0.69, 0.96) , P.,;=0.015]
(4 I 2% K S5 BPH XU RS H A 35 7 1) O B
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2.4 REEFAECCPEBPHIEIHH /) %KL
A MR $E— 28T LA 1 7 B g R T
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Table 4. Results of Mendelian randomization analysis of plasma inflammatory fator levels and BPH

45 TR Ik SNP%k Pl SEff OR{H (95%CI) PIl
BPH LIF IVW ( fixed effects ) 29 0.132 0.059 1.14 (1.02, 1.28) 0.024
CCL28 IVW ( fixed effects ) 38 0.104 0.053 1.11 (1.00, 1.23) 0.047
TRANCE IVW ( fixed effects ) 51 -0.111 0.049 0.89 (0.81, 0.99) 0.024
FI3L IVW ( fixed effects ) 47 -0.126 0.055 0.88 (0.79, 0.98) 0.022
OSM IVW ( fixed effects ) 25 -0.175 0.076 0.84 (0.72, 0.98) 0.022
CXCL9 IVW ( fixed effects ) 37 -0.191 0.059 0.83 (0.74, 0.93) 0.001
CASP-8 IVW ( fixed effects ) 20 -0.203 0.084 0.82 (0.69, 0.96) 0.015

JE: BPH.RUHEATFIIRIG A LIF.G fuymdph) B F; CCL28.C—CH/F#ILEF28; TRANCE.ZEH F69 /4% B FxBEAK; FI3L.FmsHBs 2052
WER3EAR ; OSM.APJEHEM; CXCLI.C—X—C A& F#ALE-F9; CASP-8.F i f R 4RI E G S,

&5 MR AEREFHECCPEBPHIEIE 4 R 53 #4557

Table 5. Results of mediating effect analysis of plasma inflammatory factors between CCP and BPH

TR 455 SNP¥{  OR{H (95%Cl) P [AHZ80%ORME (95%C1) A (95%C)
CCP (#%) LIF (rf4) 15 0.98 (093, 1.03) 0.506 0.998 (0.994, 1.003) -1.3% (-5.0%, 2.3%)
LIF (h4) BPH (&) 29 1.14 (1.02, 1.28) 0.024

CCP (2#) CCL28 (H4h) 15 1.00 (0.96, 1.05) 0.879 1.003 (0.999, 1.006) 2.0% (-0.8%, 4.9%)
CcCL28 (hgr) BPH (45)5)) 38 1.11 (1.00, 1.23) 0.047

CCP (##) TRANCE ( H141) 15 1.00 (0.96, 1.05) 0.867 1.002 (0.999, 1.005) 1.5% (=1.0%, 4.0%)
TRANCE (4~)  BPH (&5R) 51 0.89 (0.81, 0.99) 0.024

CCP (2#) FIBL (i) 15 1.02 (0.97, 1.06) 0.499 1.004 (0.999, 1.009) 3.0% (-1.3%, 7.4% )
FIBL (H4r) BPH (Z5)5 ) 47 0.88 (0.79, 0.98) 0.022

CCP (2#) OSM (H41) 15 0.98 (0.94, 1.03) 0.502 1.006 (0.999, 1.012) 43% (-1.4%, 9.9% )
OSM (Hi4r) BPH (45)R ) 25 0.84 (0.72, 0.98) 0.022

CCP (%5%) CXCLY (Hifr) 15 1.00 (0.96, 1.05) 0.993 1.004 (0.999, 1.010) 3.4% (-12%, 8.1%)
CXCLY (Hi4r) BPH (&) 37 0.83 (0.74, 0.93) 0.001

CCP (7% ) CASP-8 (H4) 15 1.01 (0.96, 1.07) 0.665 1.003 (0.999, 1.007) 22% (-1.1%, 5.5%)
CASP-8 (i) BPH (&)%) 20 0.82 (0.69, 0.96) 0.015

iE: BPH.RMEWTH MG A, CCP.AXMBMTE K, LIF.G hmips B F; CCL28.C-ChFA4ILE F28; TRANCE.FE 69 5t A F«B

Befk; FI3L.FmsAfB4 2 BRI B3 ALK ; OSM. 3798 A M; CXCLI.C—X—C A FALHEF9; CASP—8.3F bk i X AR B & G 88,

3 g

A5 3 MR 43 #4813k T PD. CP. CCP
5 BPH Z R R, RAFEE MR 04125 5%
A 7R PD il BPH Z (Al fF7E R &R ) (HHIT
KRN CP J CCPAE N ZEEN R, kA mitfh
28R PD XF BPH (5200, AHIE5E /3 i 46 R
CCP 5 BPH Z M7 W Z IR C R . (EAMFE S
AR W R PD 5 BPH & A 2 [ 4776 18 35 1 R AR 6
Z, XAREREZRT PD 1E N SRS BT 7
JRZ W RERER, AT SRR FH R A Y &
P PD, 4kifiAE T PD B4R S BPH (RS 56HE

ARWFFERE— T T M3 S AE TR 75
5 BPH 46 . W45 R, ARAEN T LIF
FI CCL28 %f BPH Ay & A BAT e dEAEH], X —45
TR WA R 1) JRAE PR 1T R 2 S0 S RE S N
JE) ) MR ) 8 A AR LIF 2 T1—6 88 %8 5 i —
B, AL S gp130/JAK/STATS {5558 i, 4

LR RE, fEUE PRt e ™, — T4 BPH 41
2 1 7 AL R ) G 2l b2 o B
F| LIF 23509 B3 ™, 128 & T cC Btk
T, AT LLE S PI3K/AKT {553 f{E
AN 3G 5 P X R 4 BT TT BE S BPH 1Y
WRIEWT SRR 5, WA, TRANCE, FI3L, OSM.
CXCL9. CASP-8 7E#AE S W . i e . 4
MR A T AR R B R E AR, AT
RETE BPH H R 4EE TR PR PER] P52,

SR, A 2 T & SR 7R R AE R 7 K- 78
CCP 5 BPH Z A AAEAE W I h A0, x4
/R T CCP AT EFFAS S 1 i o 4 B 1l 3 48 0 [H 7
KF-EHE BPH, CCP fEiE BPH BHLH AT fE S PD
RN AT (g2 8. SN, HE
fitf . WEBAE ) XSRS AR AN A B R Y, ke
B PR 1T LSS RS R A Toll RESZAA, 4k
filh% JAK2/STAT3. PI3K/Akt., NF—kB/Nif2 2548 5F
{5 53m M, (EUERTS B A AE, S0 AT o AR 20
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