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Abstract

In recent years, the potential link between Desulfovibrio (DSV) and neurodegenerative diseases
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(NDs) has garnered significant attention from researchers. DSV, a sulfate-reducing bacterium, is the
primary source of hydrogen sulfide (HzS) production in the human body. Studies have shown that
the abundance and metabolic activity of DSV in patients with Alzheimer’s disease (AD), Parkinson’s
disease (PD), and amyotrophic lateral sclerosis (ALS) differ significantly from those in healthy indi-
viduals. DSV may contribute to the pathogenesis of NDs by influencing neuroinflammation, oxida-
tive stress, and the balance of neurotransmitters. Therefore, regulating the quantity and metabolic
activity of DSV may provide new therapeutic targets for the intervention of NDs. This review sum-
marizes the progress in research on the relationship between DSV and NDs, aiming to provide sci-
entific evidence for further exploration of the mechanisms of DSV in NDs and the development of
new therapeutic strategies.
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1. T48

AR, B SR et T HAR )RR, Wil e AR B i B 3 72 0[] BHAT
KW, MEwHAAERE RGN IERE DR, ErTLhdnt “fg - g7 504 R 50008 FRE VI
[2]o ERKBRZ IR R, WiE WA R T RE P B A RORE . AL P 28 i i A, X L
TE R IR 7K HE BRI (Alzheimer’s disease, AD)+ 1H 4> #%J% (Parkinson’s disease, PD) L ZE 45 lll 2 A AL AE (Amyo-
trophic lateral sclerosis, ALS)55 #1122 1B 47 4 %99 (Neurodegenerative diseases, NDs) 22| T HEA/EH[3]. B
TH TR A AR = M) A0 B R 0] DUOB I M A i I AR s M {g R, IR & 90 . 5 SRR, FEk
NI T )P, A FEN AT DR R (4] BRI, X 738 B R 1) T ORI 5 B AR
ST FIVG YT NDs BB EH LT M2 —

2. BRERINE

B 5K B (Desulfovibrio, DSV), MR AR ERICIEE, BT 2REI 1. DSV | ZfAET L%, K
Y5 KA EE 2R G0 DA K s AT N R TH A IE 1 [5]. DSV 1 EZAR B =P 2 AL A (HaS), B L8N iE
R RA R, AR 2 LI E R R . I, HoS B S A T e i g iE R BERE, N
i, MG IE FEYRUE NP2, 5UR RGEMERAER[6]. th4h, HoS Wl ReiEd 51
TE 240 i AR A ORI ARE SR T 400 T I TE A B2, R e B - Il S m R IK DR o X LS 1S HaS ik
PG IRAT 155 (NDs) A S i 2 HH 45 52 G T CE R [ 7] BRIIE, Bt I B 7  N A A B 2 21 77 HoS
I TE AR 2 2] TN R 2 e . IR RIS LRI, AD M1 PD %5 NDs &35 lpiE DSV 13 EEf
TS @R AR LA E B 5w, Xit— bR DSV mfReilEid “f - iifh” MLk Z5 NDs 1)k 4 H
KIE[8]. Kk, DSV 7E NDs H I (EEUR/E A HoS [RE RS N 4 R O 7830 s, XA — 4R
% NDs [ A Ji L ANSHHT IR 7 5 SR 4 707 L .

3. IRFINES AD
AD JEABRICEIR I PRI 22 R GORAT VRN 2 — o R CHT (5 AR SV, ARk T 5 12
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NEAH AD [9]. HATHFF K, AD ) FE0BAHER R INERFEEE B (ARKITURM Tau HHM
BERRALL10] [11]o AB RIEKFERTIR R A (APPYREI 1), TEEAIE T AB40 1 Ap42 Pifi 3, ApH
A ITOIRGE[10]. Tau HEEZ—MHEREED, SRR tau BETERIRELZ, WMEEZL
HM A R A AEELE[12]. S/, FEOX RN R AN TIREADATEE . B ARt s, gL m
7. MBI R. EEME RS S MR RS 5 H .

ik — BRI AD BREALS], SRR T ATFRZE RN T 8EE %%, W Sequence Read
Archive #1 European Nucleotide Archive (ENA), PAZRAFHEIURT 7t -h i 7000 R AE YDA TS, s 1
1 M. B B & MEARRZRE R d— Pl SR, 856 W TE AR P 2 5 R ifi.
G2 R A T IR ZH ORI T (GWAS) A 7 i T S Sk 888, i it 1 S A= it iA S5 AD KU
IR AR o e R W B o T H A0 B Bt s B R S AR DA S AD B A XU 2 35 AH 5K [13 ] i fB /R BEATLAL 2
— PR T B AR AL e A DR R HE T 702, LR AR SR B R FH AR S e B AL 2 T PR i R 2R T 2 2R ) 5 i A HE B
AR R R, IR SO SUE Z O EIE] T DSV 5 AD 2 MIAFERIR KRR, FHEAZIMK
IR T [ 14] BEFN DLE—22 73 Ml v, B R 2R3 57 B 1) 32 AR 1) HoS EFrh k4% T B 2EH . 28
ML FEY], HoS R E AD ANRIAT AREIR, FFsb -k 8 15 3 iR /NI ot 48 i 4G A= A1
RIG AIE o 3X— R AT e R I8 I SR HL AR A B I 38 (GSK-38) A4 Tau 25 1 1R FEE 5 R A R S B
RI[15]. AFEBFFEH HoS WL I Z 7 W] e e S EEE RA — BRI 2 —, XFsst— IR A T thoh,
— T A 2 T - A0 - BRK S0 TT AR AT d- R FURE S T 00 AD BEA/NEL . SR A5 R R,
ZHEEWREWRD 7NN A TR, IFEEE TANRIZIERERE, JCHOE DSV I F ARSI A i e
BT HRSGE. ORISR T DSV ATRELEINR AD AR E OCEIEM, i DSV KFEEEA ]
RELEARRARRE Fidigz AD RIRIERE[16]. BTN Gk — B o AN AIZ E GVt > A JREE . T
b AR P FHE S @i NF-«<B/MAPK/Akt 5 5@ T i AB £ BV-2 41 FIAA P 15T I 28 58 hE ARk
BIGTEREYIRE R R SL R 22 AD BERE . [A)I BRI 78 N D3 A8 F IR I A% P 7E. APP/PST % B DR /0 R ik
BT FFERIRCER[17]. 25 EATE, Bk MNER R, WiE M iR 2 BN E S5 AD 1)k A Fdk
PRI RAEHATRT DSV 5 AD Z A58 R AR B 2MSL, HOA KIS Ry AD HGST FT
Bt TR . KRR, IRAIRER DSV FERHZRAT R R, NI ROHT BVE 7 SRS AN Tl
it H A B L R A
4. BHINES PD

PD & A EREE Z RMPEIRAT RSN, B SBERK, JHEREs. R sl AR5 3 S m AR,
ERIRASL AR TUTEAIE[18]. HATHIA ALY, PD ) 3 205 BRI 55 B 5 2 CZREM & 7T )
T A 5 MR . B8 5 /M 32 B o FE R IR AL Y o- R fitid% £ A (a-synuclein) 4 %, a-Z3 iz & A1
P TE ARSI G RSB T[19]. R G, FE0X LRI BARNLE A E A T . BATres
feth, Bfe. B Z A R R L EEA, (23 T PD R A FIEfE .

£ PD I RR I, JiE e R A8)@ & BT g s R B, X — IR AL 7R W18 v ) B A7 2E 5 [
o BT AR ZR R, WA SR, PD Al ReH A IE R ARSI D, XL R A Re 8 7 1 okt e e
W, HEAGPE RS, HFRZETREEHNTIRIE RG[20]. WA, WEPFRIAGEMED ™
EE R ACEE PD BIREHLEI RS T ORBIER, JIE A 7 WA ] Be 2 R B - KA 5 A (a-
Syn) i ¥ IR TT[21]. IR LRI TN ikl i — DR R AR AL T %, S 1 I iELE PD KA
TELEAE BRI TT -

=TT, 7N GXT 20 5] PD &E A 20 g FExt B8 2 (1) 288 AT 3 FUR 2 = SEh PCR 43
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#r, SR ER, A PD BEMBERET LSS DSV, HiXSSYNE A PD B it =2 5 0 B T B
ST, UEAk, DSV HIKEES PD W/ AL VIR C[22]. AN, HARBEFURI, PD B MR T,
DSV FHEAH B AR F A B T i [23]. E—2 0Ny, GRS R DANAH i b (i LBl ek B e
ek, FRE AR AR B Bkt R K. T =B AN ERERRE RS A S a-Syn TREEIR, XA AT
st DSV 38 PD [ HEFE 2 —([24]. DSV C# K ILRE &l AL 45 W MR BUEE R 2 1 [25]. A, 3%
1% a-Syn W 3 WLARIMAT T RE N, Bl pid h i DSV, ] RERFAIZR 2 52 3] HoS B MIsEm, Jrlfg
BN RGiH a-Syn LM . DSV FIEZRB= HoS 1EN—Fh 5 Tl o ir s <4k, g%
MGEEN MR AEIR[26]. TEATE WAFTE RS 7=2E HoS [ DSV B BL T, 18 I8 RESE R 1) HaS ¥R EE AT
BeTtmr. HHT HoS HATHNEI B Msh J1ife 71, X segbmy i H2S ¥R Tl i S BUE M K E[27]. X
WA T RESE PD AR FH (AL IR R 2 —

ZELERTR, KR Z B ER I, DSV 5 PD R AT R ETIAC . REX S b THREM
B, {H DSV WBE RSN PD HRIRSWT . B RNGIT FERE T #HTEI T 1R, KRN DSV IR N 7 87
REWE N PD IRIVE T B8 AT Y B8 RO W

5. BRIMES ALS

ALS &—FLh b, @t & oo ik T e 0o 1 BUREARAE, IRRRDUNETEENINZES. L
KRR SRR, A FBULT A RGBT . T RPN R s 5. AMIR I R 3R 56
ZRERNE, £ ALS MIAVIRE AR 28], U2 REH, ALS BE 1B E RS
ZMEARAG[29]0 IR, B — W ARTE FORWTIE . BHIE GLRBL, TR ERTE A T 2 A A i3
P RGURATT R IEE BEAEH . MW AR, T IREREbTA 20 7 v Be A B T8 42 ALS i &
BARSEG BN 1% SOD1G93A /NEHAT T IR ERACFR IS, R IS0 20 /) bR SIS v o At o/ o 1) 4 5
ZRTAIEA. X —RIHR, BERINE T RELE ALS BRI et R IE5E EEEH[30]. SET R K
DL, WFARNE N KR ALS BEUNRG TREA O - BEilE-p-4 B i -y 2R HLS 7=
(1) P9 o SR ) P 4 B XU AR, 3 — 25200 T 40 HoS BB S BGE KR ALS /MRUER, AWk
FEREAR TN ZH 2R b HoS S, JF HMEME/ N RIS a3 in T 20 10 K, ik /0 B ik e i 52 2 5
Wi o B FEE— PR T HoS 7E ALS R B ZAER],  FLIEIRS SRS PIAEOG[31]. SR H o B A
MUHIE 5 B — PR R

6. H.S 5 NDs

H,S 52 DSV 7E AR Y = ZACH™ 1, I KAE NDs AT AEAE ] 32 SIBCRIRZ 1) R0E . HoS 14
—HNTEAR, B ZAEYEIIRE, WIS B AR I DUR PN ) S A I SR
WRA[32]. EMIE, HS EEEIE DSV FACEHER™ 42, IFER - IR IOHEZE T 2M K (B . HoS Xt
M2 ARG EZOE LA RAE . AR PRI R T SR S [33].

f£ AD. PD J& ALS ZEMZIBATIES T, HoS 5% 2E A e B -5 1K £8P0 (1093 BELERE 35 DA
Ko {E AD ', H,oS Al Bad MR RAAE, SR RAERNL, FEAREE SR T IR TN AB
(PR Tau B H IOBERRAL, it —DInEIA 2 iBifi[34]. 2800, SoBriIRTFLAN, HeS AL Tau
Wil GSK3p MR EEAL N Tau FIBERRILTIAE AD HRAMLLRIER], X9 AD KGRI IRAE 1870 8 2%
[35], WIFLN G~ HriX v e S HoS MIIRBEAHSC[36]. BEAL AN, HoS IE ] e i 5 #h 4038 o )1
i, MUK 2 B ARSI IIEE, XXT PD SEH IR A AE R R B A
PD B8, HoS 3G RT BE AL 1 9 S SO R M A 223 ORE T, AT 2t 2 B % RE e 4 e IR AR AT 1K

DOI: 10.12677/acm.2025.152368 470 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.152368

Frad, i

AF[37]. KT ALS, HoS MIEEPERN FIFEZ 200 WHAR, HoS W REIEIT iz sh#f & o Thfe
F, PRHEBRRIIRE R . ALS S i b HaS ¥R EE [ 5 T (381, 1 g5 BUWit B e iRl R ﬁLL“%
- ik PR XA RS BRAL, HoS T I M RS A I E A, N P ) G N R e
ZIRTHARL.
TE A AN AR M8 W5 WU A 2 R B4, HoS MIFE AL FRIAS 210G . = Wi B,
HoS 3k P AR R nl 38 ik 1 5 4 220 SR AR AN AR BRI O, i — BRI & 5143 [39]. T E 2 RG B4
B, HoS AT BRI M0 /IN I 5T 4 B R R T S A M R D e, (R A A R AT PEAR IR E 2 [40]
éz,msﬁﬁ%m%ﬁﬁ%miﬁﬁw,Afmm¢MW% ZHT RO A e 2 AL
HFEMAE SO . FARII A M A TeThRe, SO ER TR A @Y HaS A FIER, wTae
ﬁmm%ﬁﬁﬁ?ﬁ%ﬁ%%%%ﬁﬁ&o

7. NG

DSV 1A i = Z BRI I R i, EAE RG] 70 HAE NDs HigfEME )72 6. ok %
HIRF7E R, DSV FEfE A SRR IR, TRGET “R - xdh” HUH], B R e R i
ZRG, BT R E . A, DSV RIARBHE S A i S 2R Wa RS
{14 G328 s N7 2 5 T L AT BRI, A B AR X 5 A e R BT L BT IR AR

SR AT IR T DSV 5 2 Rl 248 M0 2 [T EBE R, (BRI VE FMLEIT SR 75 ZER
NEZR . M EEAERTE HoS (MR, TEish M S A TE &S ) HaS #E47 M 15 Pl 2005 3 i e, 34
KHBPRH T HoS 5 NDs Z[A15C R T [FIRF, RRMIRE 5T 5 25 oG DSV EANE NDs 1) 2 4k
YER, Fet— D AR B R R I BOR MR . I8 4 DSV AR ARIE M, WTREy NDs 1)
TR FHE T A T 3R AT I R R

SE K

[11 Luo,J., Liang, S. and Jin, F. (2024) Gut Microbiota and Healthy Longevity. Science China Life Sciences, 67, 2590-2602.
https://doi.org/10.1007/s11427-023-2595-5

[2] Schneider, E., O’Riordan, K.J., Clarke, G. and Cryan, J.F. (2024) Feeding Gut Microbes to Nourish the Brain: Unravel-
ling the Diet-Microbiota-Gut-Brain Axis. Nature Metabolism, 6, 1454-1478.
https://doi.org/10.1038/s42255-024-01108-6

[3] Gubert, C., Kong, G., Renoir, T. and Hannan, A.J. (2020) Exercise, Diet and Stress as Modulators of Gut Microbiota:
Implications for Neurodegenerative Diseases. Neurobiology of Disease, 134, Article ID: 104621.
https://doi.org/10.1016/j.nbd.2019.104621

[4] Li S, Cai, Y., Wang, S., Luo, L., Zhang, Y., Huang, K., et al. (2024) Gut Microbiota: The Indispensable Player in
Neurodegenerative Diseases. Journal of the Science of Food and Agriculture, 104, 7096-7108.
https://doi.org/10.1002/jsfa.13509

[5] Zhou, H., Huang, D., Sun, Z. and Chen, X. (2024) Effects of Intestinal Desulfovibrio Bacteria on Host Health and Its
Potential Regulatory Strategies: A Review. Microbiological Research, 284, Article ID: 127725.
https://doi.org/10.1016/j.micres.2024.127725

[6] Singh, S.B., Carroll-Portillo, A. and Lin, H.C. (2023) Desulfovibrio in the Gut: The Enemy within? Microorganisms, 11,
Article No. 1772. https://doi.org/10.3390/microorganisms11071772

[7] Wang, R. (2012) Physiological Implications of Hydrogen Sulfide: A Whiff Exploration That Blossomed. Physiological
Reviews, 92, 791-896. https://doi.org/10.1152/physrev.00017.2011

[8] Zhao, Z., Ning, J., Bao, X., Shang, M., Ma, J., Li, G., et al. (2021) Fecal Microbiota Transplantation Protects Rotenone-
Induced Parkinson’s Disease Mice via Suppressing Inflammation Mediated by the Lipopolysaccharide-TLR4 Signaling
Pathway through the Microbiota-Gut-Brain Axis. Microbiome, 9, Article No. 226.
https://doi.org/10.1186/s40168-021-01107-9

[9] (2024) 2024 Alzheimer’s Disease Facts and Figures. Alzheimer’s & Dementia, 20, 3708-3821.

DOI: 10.12677/acm.2025.152368 471 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.152368
https://doi.org/10.1007/s11427-023-2595-5
https://doi.org/10.1038/s42255-024-01108-6
https://doi.org/10.1016/j.nbd.2019.104621
https://doi.org/10.1002/jsfa.13509
https://doi.org/10.1016/j.micres.2024.127725
https://doi.org/10.3390/microorganisms11071772
https://doi.org/10.1152/physrev.00017.2011
https://doi.org/10.1186/s40168-021-01107-9

Frad, i

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

http://dx.doi.org/10.1002/alz.13809

Kumar, A., Singh, A. and Ekavali, (2015) A Review on Alzheimer’s Disease Pathophysiology and Its Management: An
Update. Pharmacological Reports, 67, 195-203. https://doi.org/10.1016/j.pharep.2014.09.004

Jagust, W. (2018) Imaging the Evolution and Pathophysiology of Alzheimer Disease. Nature Reviews Neuroscience, 19,
687-700. https://doi.org/10.1038/s41583-018-0067-3

Xin, S., Tan, L., Cao, X., Yu, J. and Tan, L. (2018) Clearance of Amyloid Beta and Tau in Alzheimer’s Disease: From
Mechanisms to Therapy. Neurotoxicity Research, 34, 733-748. https://doi.org/10.1007/s12640-018-9895-1

Guo, X., Zhang, X., Tang, P., Chong, L. and Li, R. (2023) Integration of Genome-Wide Association Studies (GWAS)
and Microbiome Data Highlights the Impact of Sulfate-Reducing Bacteria on Alzheimer’s Discase. Age and Ageing, 52,
afad112. https://doi.org/10.1093/ageing/afad112

Birney, E. (2021) Mendelian Randomization. Cold Spring Harbor Perspectives in Medicine, 12, a041302.
https://doi.org/10.1101/cshperspect.a041302

Xuan, A., Long, D., Li, J., Ji, W., Zhang, M., Hong, L., et al. (2012) Hydrogen Sulfide Attenuates Spatial Memory
Impairment and Hippocampal Neuroinflammation in Beta-Amyloid Rat Model of Alzheimer’s Disease. Journal of Neu-
roinflammation, 9, Article No. 202. https://doi.org/10.1186/1742-2094-9-202

Li, C., Wang, N., Zheng, G. and Yang, L. (2021) Oral Administration of Resveratrol-Selenium-Peptide Nanocomposites
Alleviates Alzheimer’s Disease-Like Pathogenesis by Inhibiting A Aggregation and Regulating Gut Microbiota. ACS
Applied Materials & Interfaces, 13, 46406-46420. https://doi.org/10.1021/acsami.1c14818

Chu, X., Hou, Y., Meng, Q., Croteau, D.L., Wei, Y., De, S., et al. (2022) Nicotinamide Adenine Dinucleotide Supple-
mentation Drives Gut Microbiota Variation in Alzheimer’s Mouse Model. Frontiers in Aging Neuroscience, 14, Article
ID: 993615. https://doi.org/10.3389/fnagi.2022.993615

Ben-Shlomo, Y., Darweesh, S., Llibre-Guerra, J., Marras, C., San Luciano, M. and Tanner, C. (2024) The Epidemiology
of Parkinson’s Disease. The Lancet, 403, 283-292. https://doi.org/10.1016/s0140-6736(23)01419-8

Morris, H.R., Spillantini, M.G., Sue, C.M. and Williams-Gray, C.H. (2024) The Pathogenesis of Parkinson’s Disease.
The Lancet, 403, 293-304. https://doi.org/10.1016/s0140-6736(23)01478-2

Braak, H., Gai, W.P. and Del Tredici, K., ef al. (2003) Idiopathic Parkinson’s Disease: Possible Routes by Which Vul-
nerable Neuronal Types May Be Subject to Neuroinvasion by an Unknown Pathogen. Journal of Neural Transmission,
110, 517-536. https://doi.org/10.1007/s00702-002-0808-2

Barrenschee, M., Zorenkov, D., Bottner, M., Lange, C., Cossais, F., Scharf, A.B., e al. (2017) Distinct Pattern of Enteric
Phospho-Alpha-Synuclein Aggregates and Gene Expression Profiles in Patients with Parkinson’s Disease. Acta Neuro-
pathologica Communications, 5, Article No. 1. https://doi.org/10.1186/s40478-016-0408-2

Murros, K.E., Huynh, V.A., Takala, T.M. and Saris, P.E.J. (2021) Desulfovibrio Bacteria Are Associated with Parkin-
son’s Disease. Frontiers in Cellular and Infection Microbiology, 11, Article ID: 652617.
https://doi.org/10.3389/fcimb.2021.652617

Lin, A., Zheng, W., He, Y., Tang, W., Wei, X., He, R., et al. (2018) Gut Microbiota in Patients with Parkinson’s Disease
in Southern China. Parkinsonism & Related Disorders, 53, 82-88. https://doi.org/10.1016/j.parkreldis.2018.05.007

Halldin, J. and Land, T. (2007) Sulfide Increases Labile Iron Pool in RD4 Cells. BioMetals, 21, 127-131.
https://doi.org/10.1007/s10534-007-9099-2

Nava, G.M., Carbonero, F., Croix, J.A., Greenberg, E. and Gaskins, H.R. (2011) Abundance and Diversity of Mucosa-
Associated Hydrogenotrophic Microbes in the Healthy Human Colon. The ISME Journal, 6, 57-70.
https://doi.org/10.1038/ismej.2011.90

Tomasova, L., Dobrowolski, L., Jurkowska, H., Wrobel, M., Huc, T., Ondrias, K., ef al. (2016) Intracolonic Hydrogen
Sulfide Lowers Blood Pressure in Rats. Nitric Oxide, 60, 50-58. https://doi.org/10.1016/j.ni0x.2016.09.007

Singh, S. and Lin, H. (2015) Hydrogen Sulfide in Physiology and Diseases of the Digestive Tract. Microorganisms, 3,
866-889. https://doi.org/10.3390/microorganisms3040866

Feldman, E.L., Goutman, S.A., Petri, S., Mazzini, L., Savelieff, M.G., Shaw, P.J., et al. (2022) Amyotrophic Lateral
Sclerosis. The Lancet, 400, 1363-1380. https://doi.org/10.1016/s0140-6736(22)01272-7

Lee, A., Henderson, R., Aylward, J. and McCombe, P. (2024) Gut Symptoms, Gut Dysbiosis and Gut-Derived Toxins
in Als. International Journal of Molecular Sciences, 25, Article No. 1871. https://doi.org/10.3390/ijms25031871

Zhang, Y., Ogbu, D., Garrett, S., Xia, Y. and Sun, J. (2021) Aberrant Enteric Neuromuscular System and Dysbiosis in
Amyotrophic Lateral Sclerosis. Gut Microbes, 13, Article ID: 1996848. https://doi.org/10.1080/19490976.2021.1996848

Spalloni, A., Greco, V., Ciriminna, G., Corasolla Carregari, V., Marini, F., Pieroni, L., ef al. (2019) Impact of Pharma-
cological Inhibition of Hydrogen Sulphide Production in the SOD1G93A-ALS Mouse Model. International Journal of
Molecular Sciences, 20, Article No. 2550. https://doi.org/10.3390/ijms20102550

DOI: 10.12677/acm.2025.152368 472 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.152368
http://dx.doi.org/10.1002/alz.13809
https://doi.org/10.1016/j.pharep.2014.09.004
https://doi.org/10.1038/s41583-018-0067-3
https://doi.org/10.1007/s12640-018-9895-1
https://doi.org/10.1093/ageing/afad112
https://doi.org/10.1101/cshperspect.a041302
https://doi.org/10.1186/1742-2094-9-202
https://doi.org/10.1021/acsami.1c14818
https://doi.org/10.3389/fnagi.2022.993615
https://doi.org/10.1016/s0140-6736(23)01419-8
https://doi.org/10.1016/s0140-6736(23)01478-2
https://doi.org/10.1007/s00702-002-0808-2
https://doi.org/10.1186/s40478-016-0408-2
https://doi.org/10.3389/fcimb.2021.652617
https://doi.org/10.1016/j.parkreldis.2018.05.007
https://doi.org/10.1007/s10534-007-9099-2
https://doi.org/10.1038/ismej.2011.90
https://doi.org/10.1016/j.niox.2016.09.007
https://doi.org/10.3390/microorganisms3040866
https://doi.org/10.1016/s0140-6736(22)01272-7
https://doi.org/10.3390/ijms25031871
https://doi.org/10.1080/19490976.2021.1996848
https://doi.org/10.3390/ijms20102550

Frad, i

[32]

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[40]

Masi, A.D. and Ascenzi, P. (2012) H2S: A “Double Face” Molecule in Health and Disease. BioFactors, 39, 186-196.
https://doi.org/10.1002/biof. 1061

Lu, W. and Wen, J. (2024) Anti-Inflammatory Effects of Hydrogen Sulfide in Axes between Gut and Other Organs.
Antioxidants & Redox Signaling. https://doi.org/10.1089/ars.2023.0531

Ji, D., Luo, C., Liu, J., Cao, Y., Wu, J., Yan, W., et al. (2022) Insufficient S-Sulthydration of Methylenetetrahydrofolate
Reductase Contributes to the Progress of Hyperhomocysteinemia. Antioxidants & Redox Signaling, 36, 1-14.
https://doi.org/10.1089/ars.2021.0029

Giovinazzo, D., Bursac, B., Sbodio, J.I., Nalluru, S., Vignane, T., Snowman, A.M., et al. (2021) Hydrogen Sulfide Is
Neuroprotective in Alzheimer’s Disease by Sulfhydrating GSK34 and Inhibiting Tau Hyperphosphorylation. Proceed-
ings of the National Academy of Sciences, 118, €2017225118. https://doi.org/10.1073/pnas.2017225118

Tripathi, S.J., Chakraborty, S., Miller, E., Pieper, A.A. and Paul, B.D. (2023) Hydrogen Sulfide Signalling in Neuro-
degenerative Diseases. British Journal of Pharmacology. https://doi.org/10.1111/bph.16170

Nie, S., Jing, Z., Wang, J., Deng, Y., Zhang, Y., Ye, Z., et al. (2023) The Link between Increased Desulfovibrio and
Disease Severity in Parkinson’s Disease. Applied Microbiology and Biotechnology, 107, 3033-3045.
https://doi.org/10.1007/s00253-023-12489-1

Davoli, A., Greco, V., Spalloni, A., Guatteo, E., Neri, C., Rizzo, G.R., et al. (2015) Evidence of Hydrogen Sulfide
Involvement in Amyotrophic Lateral Sclerosis. Annals of Neurology, 77, 697-709. https://doi.org/10.1002/ana.24372

Paul, B.D., Sbodio, J.I., Xu, R., Vandiver, M.S., Cha, J.Y., Snowman, A.M., et al. (2014) Cystathionine y-Lyase Defi-
ciency Mediates Neurodegeneration in Huntington’s Disease. Nature, 509, 96-100. https://doi.org/10.1038/nature13136

Liu, Y., Zhang, Y., Zhu, Y., Tang, A., Liang, H., Yang, Y., et al. (2024) Hydrogen Sulfide in Musculoskeletal Diseases:
Molecular Mechanisms and Therapeutic Opportunities. Antioxidants & Redox Signaling.
https://doi.org/10.1089/ars.2024.0625

DOI: 10.12677/acm.2025.152368 473 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.152368
https://doi.org/10.1002/biof.1061
https://doi.org/10.1089/ars.2023.0531
https://doi.org/10.1089/ars.2021.0029
https://doi.org/10.1073/pnas.2017225118
https://doi.org/10.1111/bph.16170
https://doi.org/10.1007/s00253-023-12489-1
https://doi.org/10.1002/ana.24372
https://doi.org/10.1038/nature13136
https://doi.org/10.1089/ars.2024.0625

	脱硫弧菌与神经变性疾病的相关性研究进展
	摘  要
	关键词
	Advances in the Study of the Association between Desulfovibrio and Neurodegenerative Diseases
	Abstract
	Keywords
	1. 介绍
	2. 脱硫弧菌
	3. 脱硫弧菌与AD
	4. 脱硫弧菌与PD
	5. 脱硫弧菌与ALS
	6. H2S与NDs
	7. 小结
	参考文献

