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Table 1. Infectious agents associated with neurodegenerative diseases
ND  Infections Evidence/Mechanisms References
AD  B. burgdorferi B. burgdorferi causes neurodegenerative changes through an induction of [14]
intracellular inflammation in neurons.

Spirochetes Chronic spirochetal infections can induce B-amyloid accumulation in the brain. [15]

C. albicans CNS-localized C. albicans activate the transcription factor NF-xB and induce [16]
production of IL-1p, IL-6, and tumor necrosis factor (TNF), and enhance
phagocytic capacity of microglial cells.

HP Increased levels of H. pylorispecific IgG antibody are found in the serum and CSF [14]
of AD patients.

P. gingivalis P. gingivalis infection lead to increased brain colonization and AB;_4». [17]

HSV-1 The HSV-1 and APOE-e4 combination results in the accumulation of AB and [14]
AD-like tau.

HSV-2 HSV-2 infection inhibits the nonamyloidogenic pathway of APP processing and  [8]
impairs AP secretion in these cells.

H5N1, WNYV, ZIKV Virus can enter the central nervous system and induce neuroinflammation and [15,18]
neurodegeneration.

EBV. HHV6. CMV Herpes Virus Infections and Alzheimer’s disease shared molecular markers. [19]

T. Gondii Chronic infection with the protozoon 7. gondii results in neuroinflammation. [14]

PD  HSV-1 HSV-1 infection induces T cellular responses and increases levels of CD4" T and  [20]
CD8" T cells.

HCV HCYV enters the brain through the microvasculature and then infects [21]
microglia/brain macrophages, inducing an inflammatory state that triggers
neurodegeneration.

WNV Virus can enter the central nervous system and induce neuroinflammation and [22]
neurodegeneration.

Gut bacteria Intestinal infection with Gram-negative bacteria elicit the establishment of [23]
cytotoxic mitochondria-specific CD8+ T cells in the periphery and in the brain.

T. Gondii Probably, the degeneration of dopamine producing neurons with the production of [10]
dopamine by 7. gondii and the neurogenic inflammation could cause PD.

ALS CVB3 CVB3 infection cleaves TDP-43 into fragments, which aggregate akin to what [24]
occurs in ALS patients exhibiting TDP-43 pathology.

Poliovirus ALS patients have poliovirus infection. [6]

HIV HIV infects microglia and macrophages in the CNS may produce neurotoxic viral [25]
proteins or cytokines that damage motor neurons.

HHV6, HTLV-1 Positive for reverse transcriptase activity in their serum. [8]

Malassezia globosa, Different fungal species can be detected in patients. [4]

C. albicans, Trychoderma

viridae

MS  Helminth Helminth infection creates a B-cell population producing high levels of IL-10, [26]

C. pneumoniae

VZV, CMV, EBV

dampening harmful immune responses through a mechanism mediated , at least in
part, by the ICOS-B7RP-1 pathway.
IgG and DNA of C. pneumoniae were found in CSF.

They were found in CSF.

(8]
(8]

ND: Neurodegenerative diseases; HTLV-I: Human T-lymphotropic Virus Type-I; HP: Helicobacter pylori; EBV: Epstein Barr virus;
CMV: Cytomegalovirus; HHV-6: Human Herpesvirus 6; WNV: West Nile virus; ZIKV: Zika virus; VZV: Varicella Zoster Virus;
CVB3: Coxsackievirus B3.
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R AE R AN . e EE . ELTE AN S RUA B B
x, Wi R 22l (Candida parapsilosis) . Jo44
&% 2% W% Bk (Candida famata) . 1A K B 12 e &
(Borrelia burgdorferi). NG L% 7 (human
immunodeficiency virus , HIV) fl A ¥ & %5 5
(Human herpesviruses, HHVs)Z: 53 i &G+,

AD 542557 1 % (herpes simplex virus 1,

HSV-1)H1 2 #l(herpes simplex virus 2, HSV-2),

i RAJFUR(C. pneumoniae, C. pn)FNH4 [ THEFT B
(Helicobacter pylori, HP)RJBRYLHMI K, ARG
% UM (neurocysticerosis) & AN H WL #I1 & R 458
AR BB, A 4 AU L R B A
5, HOE WA . SR Sk P XU
ZIIReRERRS 5 I8 U e il R A s 5 TE dUsg
SRR, TERAERE I SRAY AT, 5P HU gL Sk
AR FRETCRERAY, SRMRE I 250K, 5
T HuRR g 5 L 26 o 28 1R A7 1 5 FIOA B A AR
SREGASCHM:, S HURGL AN 72 AD . PD Filkg
WA SUER — N EERAE AR R RS, S5, B
H R FEREIA B BHIER & AD PD [ fai R,
N HD SHUEYIRER SR K, Fel e
W Ik J& (Prevotellaceae) 1 fig FF &
(Enterobacteriaceae)!™ . 1YL, Jig A n]
REME IR A T O L, 2 R R, AR AP
M ARG, HAENGN 2R G v 33— R 5040
MLLE W2 hRE R S8, i 1 B A R AT S
RS S R =R VAT Cint TN Vi DN SN 8 N
LU T HAIRFE S 5 5 IS AR Y 38 ] RE finh & R A
A0 ORI HE 0 i TN 5 IeAh, e JE
PR 8 1] 5 | B8 1 i 28 AT O B e 1 ARl
W55, IS LI I Kl 2 1B AT R
AR o AR TORE 9 i A SR G AE R 22 1R A T R Y

PAEHLE O T ok A — 2k, DL YR B3 T
Vox NESEY RN YRR it o 08

1 WA EMF

WERR N RE, WA | BN B NS
P BE S AJ Lk 3 A T S M R e A 22 A
FEMA RGBT TR B 1A
(blood-brain barrier, BBB)& £ #4 R58, HfF
P 8 I P AN . R R RO, BH
1E o B S I A AR 52 5 o {HR 7R IR e i
L A2 45 O RERL T AR D
RIEAMZ R G Z Ml BERYIRAE, 0. (1) )5
PRI - B A I R e/ N A, 2 i it i
S s (2) o S A B o At B I I 5 o 2 A Ao
KRG 3) MENERIEREYG; 4) FAREME
JCA BN 5 (5) RYLRER b LR B AR 4
R0 (6) HPERNZENATHE 5 AR A
WMHARG)T, HAENRFFEL R i S8 — &
SN AP DI RE R S, AN 2 A SR Al R
PraMBAE . FUREMNIEEI . A A R
T MR FPPEINIE S, & Eh 2 it e
PR 2R TP A I K R TR
L1 FEHRAERTEMRE

KR WVE 2 1 2R 1T IR 2 T A
HA AR B MEE . AD A PARHEIEE A
UURR : B VERIREBEL (A B)FI P o B B R A 0 S 1 2R
W tauw H A A KR MR L YL
(neurofibrillary tangles, NFTs), PD ¥ o-Rfilif%
B (o-syn)7E 55 i RAETTRUE iU 5 7K . £ HD
B BURIRAN AN R B T 5 % 2 A A e 0
AR AR SRR AR ST AR A TR AR
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DU 5 ARG 1) XSO iR, AR5 47 B3 H
b DI, A X R AT R A AT AR . R
LR B CRR B 2 TR AN i Y SR AR tau 01
a-syn), AIBESE ANCIRRERE Y 7 AT 1Y, SRARIK
B T 240 B A 2 (2 A e P ) ] o R R
B, EMAEF ROV, XU AT DURE N A4l
LT A 2 U HA R A SRR (U AB) S 2 1)
SR, ok S A0 i A 2 1 o Y SR AR A P RE A D) —
Fhamp A =R R AR, I HLAZ 50 B R 200
A F— A 1 5 TR M IR h P
AT R, AD BEINN G AB TR

RBJE H AL Gt IR S [ 1Y , I H. AP RAT BT
PE, RHCE R RGE, Ml A0E . F R
A K220 FE AD HBE i P9 AR BEHLH fE7E L4
S35 B DNA, HSV-1 il APOE-e4 454 53 A
MR HSV-2 R SEL BRI tau 71 B
VERIREK ABAO Il APA2 15 A 2 B 240 038 4t g
R A HSV-2 JE&GL 5 B40 73 Mbs /DAl B 3EH)
FERTIAEE F1(APP) I EE UK AR R BT A G ax 8t
SRR HSV-2 JEGE Al ] APP i Ty AR S A AT
B GER, R AR 5,

Pedil . PRGN EE . HIV AT 52 a-syn 4L Jang
SFRBLP R H5NT Wi T MO R R 2 RGTEA
A RS, 51 a-syn FUBERRILAIIREE, 3 H.
TEIRRGLTH BRI I 2 AP TEARA IS ], S BURGL 60 K
Ja R R L B2 or £ R, Khanlou %76 HIV
IR R SRR 02 A 2 1 23611

T35 TE A W A AT LU PD AR
a-syn R F RN (Porphyromonas
gingivalis, P. gingivalis)Z&1%VE 2 J8 5 /) 320 5t
&, 7 AD BE MK KA P. gingivalis F£1E,
[ Asf -t & B0 T 40 B 1) w1 B L gingipains. /MR
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FE IR P, gingivalis 730 T BB FEAN Ay B9
AR, A gingipains 77K AR SN HLAT i
R, XPIE A IC I RE AT 1Y tau B H B
TR A NPEH tau RO AR BRI S AN
PERIBERR ALY tau HPlE B FRY 1Z 0580 & L
tau A] LI#Y gingipains 3%, Bk, i1t f4
BT EEXT gingipains [ /N3 —F- 90l 550 DL BH Wi
P sErE, BEIR T /NI P gingivalis 57, BH
Wi ABia BU=AE, WD RAENT, X — TR
Bl gingipains #I1 fl 7 7T RE J& VG 97 MG R g P
gingivalis F1 AD Wt &M% A MERM 2, -~
BRI AR SR i TR R L
1.2 FALNIE R

HY T M ) e AT R, R R 25 5 32 3146
AR AR o SR O T AR R A A 5T
AN 3 BRI AR B 7 A A AR
AT )RR A AN PR S . AD JR
{49 A 3 7 ik 2 2R P A SR B 5 A R 0 i o
Al . EE A AR R L. 72 AD B
Jigi PN 75 1 48 (reactive oxygen species, ROS)7K -1
ey T VA A R o rp B A B T IR (GSH) & = | T
Wi o Z2 s 2 L g P 8 2 2 R ST 3 AR 3
n HIV, HSV. JUEYREEF G2 32 ROS A
RNS (reactive nitrogen species)FJ3& filT, X 7] GBS HH
T EE T AR Y B DL S S 18 E AR
RIS P SRE SN, B, 7E HSV-1 B L Jila], 2
H2 GSH KV TR, ROS 774, JRBUS AL, &
H BT AR, F5 2 4okifk DNA H3 45707 A6 4 5
PR . HSV-1 175 51 28 0 4 M 4 Ak N 38 AT I
Bl -4 WA , S 1 APP I T AR FYJE B HS V-1
SRR T A DG I T AN AR YRR,
il AB (43 Garaci 55 & SIS HIV Bgen]
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FIRMANE AN GSH i, Ak,  HIV-1
A5 T I 5T A M RN/ T 4 M ™ A= ROS.
B [ gp120 A1 Tat gl & B4 GSH Ffig i
1 AL B T T A T R AR AR L S B
SEAL R GSH /K- [ A & ROS B RNS /K-
Tt A i I B R L %) A iEL A B 4 b Rk R R
NADPH 4 1k i (NOX4) J&: i J& g B 8 e 20 A vh
ROS B FZIR, I H AT LAY o a0 = Y.
WEES T GSH PRI T Re il 2 0 H %, &
A LU 3 AR B LR T 8 MO R 2 5
o B R 1A% ST s i P A R A S R 1B B A >
LI B R M T N, SRR
i, AeHEE AR S mAEE PD A
1.3 AR

2 L I W 4 L 50 0 ) — e g 3RS I ML
JEHIEIHAZ 5N Y R AR R FE, TEZEY
0 AP A AN PR AR S T Iy R S, 4
JEL PR 0 J5 % 32 A R 3R - 1 A R D
Fefasts, AR ITCERREYIZ RO A R
SRR AFEN . EERER . BN RS
I L PN S o R A 0 B T AR 7 AN )
2, AWERE SR 3 AL 7% A Wi (macroautophagy) |
il F B (microautophagy) Fl 43+ 4B/ T 09 B Wi
(chaperone mediated autophagy, CMA)™, Kz
W5 R Y] A WS A 2B TSR B DIAH DG, o
BN T30 F W I 223 5 e A 2 T AEE I B
AR, I, REEEIRTT B AN OCHE
FUE U MR N SRR R ARy, KU A
W7 IR AT VR A M F WA AT R
fife o AR TR T R R TR A A 5, [RIE
A TR BR AL A BE 7L P 09 2R S A, SE e 5
W AATE BUF B AR 5 E W B ARG, A A

WA, AR, AD BFFE A AETEA 2
AUBRG:, JLIGESHY A MERISCEE T Beclin-1 3RiAUK
TR EEAK, ORIt A MR EERER . IAME
Beclin-1 5t () AD /)N UL R R B H BAIC Y F 75
MO WLER BN AL Y AR TURREE 2200 SR TG 2 1k 1k
Hh Z Al A ke CLALESRE A BT . HSV-1
2 B B P 22 FEME SR 11 (ICP34.5) AT 4545 Beclin-1 T
P AmEE R, WMIEA S AZHE. HIV fEF
Wr A WE IR BB, HIV JRTEE A Nef 55 Beclin-1
454y, PHLIk A WS B S W R SO T R A
RS EEARE S . A BRI RN T . YR AR
R LA E AR, R AT A, IR
WS AW R, TEIR T T A R A R
SEAMRAR R, f2ikE ERT, kel i,
BELWT B Wt i e ] RE 2 fle R BE 75 5 Y 48 L O T A
PHZIRA TR AR AT B9 3R N2 3 3% H2 8 Nrdp
(neuregulin receptor degradation protein-1)A] 45
P14 FRAE G A B 1 Parkin 8 177 3% -2 (1B O3 It
REfRCS . MRATT L 1 — IS A — 25 R
SIP/CacyBP  (Siahl-interacting protein/calcyclin-
binding protein)iX — 7 fixi 2H £ 1 Z2 i 20 i v
FAAME AT Nedpl MHEAEM, FErriad
JAFE Nrdpl SR Z MR B9z R AL SR AE R T
A W 22 [0 A 4 X ) T S B FH o STP Ay 2 w410
il 21 19 s 5 22 TR ISEL 410 e 22 2R A7 M A A O Y
polyQ & F LYl T A WRIRALFEMR, $&7 SIP
T3 S A4 I T e 2R A T R B R A K
Ji& v R P E A AL
14 R

21 JIt 4 T (Apoptosis) j& — F FE 5 4 4 i FE 1
M ELOEA, HAMEZ AN s . e k4 |
DNA W 3F I T/ IMARITE L, & 2 Fh 2B 15
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PRI B R IRAILT 2 — o FRIM B e T n] RS
MM T, A EE O e B Y il R Ik
T8 EAMIR T, A2 IR Y 20 L) i s B TR R
Hia Rz E M EAER . B, HIV gL
AIFEH R 2 R G A S A T, HIV - & E
Vpr HAA MR, CHHERE I caspase-8
(AT A BEL AR 400 0 10375 At ) =10 HTV Bk
[ Tat F1 gpl120 A EOE I T03R 4, FE 2T
FERERE Y Gougeon Z5IA N ATM . p38MAPK .
p53 WIIFFITS 25 HIV B SR aEE T, B
Ah HIV Ji&Ge 2155 5 TRAIL (TNF-related apoptosis-
inducing ligand) 93835 b R HAE RSN SE B A5 5] T
ISE, WE 4 A TRAIL #1305 caspase-3 55
REFRH M2t Yang 251 JeiE e M &
JCFNHA AR 2 20 B Hh % WNV (west nile virus)
KreEATSEPT:, WNV LS T caspase-9
il caspase-3 i, B FMLEICHT . £ WNV K
L) /N R A 25 RE AR 09 Neuro-2a gl i A 7EIZ K
LR IR B, B IE 5 sk B4 i i i A 5
SARM (sterile alpha and HEAT/Armadillo motif)/&
TIR Z5H 30 LIRS, it W9 & BRIk
YL Z9%EE G, SARM AT LAS M ITiH T,

%1 40 A7 Je V. 9% B (bunyavirus) J&& G # 22 90 I

SARM e ZE TP T, J2oR ST XPREE 9 g
AIREE S SARM 15 kAR iRy

I RATAR(C. pr)l&ets FAMIS, S TR A
SYUAEE , P TE A0 B A R T O A
THLRS, B RGE, C. pn YL Gl 10 2R 40 i
e 05 e % R 111 2% v S 211 A

DA B2 AL L /DN o 440 B AN Ao 8 T A L O TS

WAL, C. pn SRS AT LU 2 A M T iR AR B AR T A
MIBET iR 5 UG A0) T BRI T, Xt
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JEVEARA T AiiEsg mig N, sk e A
AT, C. pn e 220 i Hp 4R —Fi 12 M RS
MM FE AD & K 8 M R AR SR8 Ar
1E, ik AD Bk JE

1.5 MRS

0 fifd 72 P 3K FE (necroptosis) 42 A RIPK1-
RIPK3-MLKL ZH A IRFE/IMAS 0, LA A5
FRVRBEABY A0 L0 200 8 10 ek ik Sy 2 SEARRAE A R P
PERAAE T 2, ERTEE L N S
I . A MEIRFEA B A 1 FEHCAH A P i S
M %97 B (adenoviruses) . ¥ %% 5% (poxviruses) Fl1 8
9295 B (herpes  viruses) %595 2 1] 6 3k 75 3 4 1AL
il o WRAE FE AL T caspase FHS A T3 Ff
MApIETIESL, WIS BREEE . BN, I
#(vaccinia viruses)Zifith caspase8 11 il 5] LA 76 B Yy
R RELOBT A0 ML T, FEIX AR ST A 2 i kA
FEFPHESRAERY  fh I Az A SR BE XS A S B e e
(14 240 B -1 355 2 IR AR 46 R f e S %8 %
B, AL, BT PEIRIEA & AR AR R T
JiH . Caccamo St MM KL AD HEH Y
FEFFPESRIEAMI KA RIPK1, MLKL 3% 5%k,
It Hal i S I PTEBORIESE T RIPK 5 MLKL
BEEFNIKER, R AD BE KPR FER
FERI AR, T BT IR BE Y & AR AT b/ BR A 2200
FET-PY. HAMTE PD B RRLUIRAH . ALS
/N8 & B RIPK 1. RIPK3 Fl MLK %
ik B, XRUIRIES 5 T PD Fl ALS B B
FREZS B9 R B o3 B9 5 (STV )R 5
9T 2B A M I R L W A R R IR E Y
RIPK1 #llfil7] Nec-1 A] LABHWIIRSE, (Y2 E R
REM 2800, $/R %IR8 AT REJ& PD A — o i p 22
TRAPRIRT 7 AR
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2 FAEEIRENL

TR P 2 R R R R, R S5
A3 9330 71T 8 2 fioh S 4 RE A S5 (9 R TS 20k 17 0
T A . Ho, SE G R A Tk
e MR B B e R e BB, FE KM
JINEE O A0 2 O SR Y SR S A, CIR
PTE IA JE TRE T R IS 350/ 5 2 L Ty R 7 5
A BE S EO 2R TR . W R R K AR
S S AENAIL ] R B I oA, DS i 3 g 245 ML il
BEIE , DATHBR A B AR . TS R,
T 72 G 28 107 250 A DR 2 11 I 12 28 P s DA T 0 5
1, HSR BRI A0 A - v S B b 22
HNE I8 B 2 T0AN AT 3 (R 5405
2.1 RRGE

KRG0S F G I B (55— BB 2, S
SHBUEE | 0 1 RA B R I T 4 R A i A
F o i PR B2 20 2 2 /NI B A T (Mlicroglia)
R TE I Al A (Astrocyte) , AT TR 5 Ja 7R ik 5
HR Y [ 005 20 it (Innate immune cells) . /N5 2l
5 A 2N E A AR ], AN 2 B B BE A
FEEERY, TR R R T O v i A 3 A 4
X S RH AN AT AL B AR A & R ARG, 8 KR
(18R T SR AT /DN T 0 M 2 v Sl S A 4
M, BAAFRMRSEE, AR auiads.
S M E A . o HROR A 2 2R G 1) S I o
Jo R & A BRI, e R oT R, /N
JIE 5 240 L R0 B2 T S5 4 Ak T Lk AN 3 BROR S
(deactivited), — HLRGM 2|1 28 0 A0 SR YL FI4%3
TSR /NI BT 2 OB, BRI,
PRV R T, 51 & KRG 2P
FEG S AR B2 S A5 45 45 PRI, /NS T 4t

A DASCAR B PR A [ RS B M RM27 <ML
RS I R A M H 40 TNF-a. IL1-B. IL-6.
IL-12, IL-18 FAAE#EYE P 41 NO #1 ROS, H.
AHLBE | AWERGURRAE A < M2RZE 7
PUREFUW TGF-B, IL-10, FIARAE KA
W2 RGERRA

SIH1 S A MIARRL /IS 5 AR B R R TR G
A i n] DL IR 2 TP RIR PG 532 M, PRt
IR 3Z 1K (pattern recognition receptors, PRRs),
f33% Toll #3Z4A(TLR) . RIG-I1 #£3Z{A&(RLR). ¢ %I
E4E % Z K (CLR) . NOD #f 5Z & (NLR) 1 g Py
DNA fRIEAR 55T sz (R m] LUTRU R, 4955 )i
PR A 5 1Y 43 F 15 2 (pathogen-associated molecular
patterns, PAMPs)=# i {5 #H 5 73 7158 5 (danger-
associated molecular patterns, DAMPs), P& 55
PRI, BATDRR IR Hh AT D 56 K A e 20 A 1HU1)
5>+, BRI PAMPs; [a] i} 2 2445 3 25 B Hh
DAMPs, PAMPs 1 DAMPs 2:#4: 51 PRRs iH
A, SLEAMMEAESES, HEmREIF LR
a0 M N, LUTE BR W R . S AE /D K
(Inflammasome) J& H 1% J&% %% (Sensor) #% 3k & H
(Adaptor) FNEI N £ 1 (Effector)2H 1 14 HE PN Z2 R &
FIE AR, A5 PAMPs Fll DAMPs J& 23 ik
1T EE T B T (Apoptosis) FAE R 4E K 1
IL-1B 1 IL-18 MBSk . iU, NLRP3 (nucleotide-
bindingoligomerization domain, leucine rich repeat
and pyrindomain containing 3)&& F /2 4 g P 2
2 T AR AT DR A A < FE B 5 5 A A St
FAE B2 BRI 2T OF IS NLRP3 48AE /)
RS, RLAE 2012 4F, Michael 25 FUBF5T & BLAE TS
RB/NE A AR ATLLE NLRP3 RAE/
K, FIMERIEIFFE AD k4. 16 AD /)
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FRBEAS 7] NLRP3 4% /MA B3 HEA L AR
T AR UL, B REAR TR S A0 R 1 7 A LA
TN, Bt Michael #0432 A1 BB IR 5E
R I NLRP3 RAE/IMAIRREAE i tau H 100 FE W52
b, MW RBOLTEM AN R, $Ron I &
NLRP3 RAE/NMERIZS YAl fEZIRTT AD HIH
B AN IR0 D Gl A ) SR g 5 | S i A 8 1o 25 Y
MLHEZRE), Ban, AZEWAiER R 71 (human
enterovirus 71, EV71)ZEFEMZ07EE, Luo F LI
EV71 &g BIE B fE B TLRT fRik,
FIL-6, FEPLANE, HAMRE R EEE A Tat
ok bR g Y F i VCAM-1(vascular cell
adhesion molecule-1)F1 ICAM-I1(intracellular cell
adhesion molecule- 1)l PR 25 2 Gt W) Jle KA i
FN, 355 B 20 B o R TR T S5 A4 RS B 38 i
BT R 490 B (HC V) H AT 58 BBB 19k
71, FFREIAGL R AN M B AL AN, R 0
K A R, FE R4 2 vl 51 2 Ay v v
M N2 CH25H 552 AD R, o Ik
SIERARRREE 25-F2LEHCH2SH)JEA FiH, 74 25-
FEARFBE(2SOHC), MG R ARBTG5 6%,
T B — TR ST 30 R I, A R0 /1N o 4 e 1) R
WA T I R A R BEAR TR , X R I
A ) T AL T RE X R AR e D e A i,
IR, TLRs HAVE 25 YHE AT 11, A%/
2 I 240 B T LA B SR AR B B i 3 15 ml E 2
MERTTIERIRG IR T 5 R I TR IR AR
22 FENESE

HIRRIR P — B M IR T R B 5 1Y
FErd, (HTRO S SRR IS LR S R Get l BEAE
PRk e R R AR, 4n PD SR R A T
AR N E N RS T Al S A

actamicro@im.ac.cn
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Figure 1. Summery of the possible mechanisms of infectlon in neurodegenerative diseases. Infectious pathogens may
escape host immune surveillance, cross the blood-brain barrier and invade the central nervous system. Infections in the
central nervous system may cause acute and chronic infections. The pathogens could release PAMPs during their
replication and cause tissue damages to produce DAMPs, thus triggering the release of the inflammatory mediators and
the activation of the innate immune response. For example, pathogen infections could induce the production of cytokines
such as TNF-a. IL-1p. IL-6. IL-12 and IL-18; and be able to activate the inflammasome, which in turn triggers IL-1p

release. When infection is not eliminated by innate immunity, T- and B-lymphocytes are activated. Due to the complexity
of pathogen-host interactions, the inflammation could be switched from acute phase to chronic phase, thus inducing
protein misfolding and aggregation, leading to increased oxidative stress, abnormal autophagy, neuronal apoptosis or
necrosis, immune disregulation, chronic nerve inflammation and metabolic dysfunction. Taken together, pathogen
infections may act as a stimulating factor, activating the stress response in the brain, changing the microenvironment of
the brain, and promoting the susceptibility to develop neurodegenerative diseases. Eventually, the intricate interactions
among various factors lead to the occurrence and development of neurodegenerative diseases.
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Regulatory mechanisms of infection in neurodegenerative diseases
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Abstract: Neurodegenerative diseases are generally characterized by loss of synapses and death of neurons, leading
to decreased cognitive function, dementia and loss of motor function. Increasing epidemiological and experimental
evidence indicates that chronic bacterial, viral and fungal infections may cause neurodegenerative diseases such as
Alzheimer's disease, Parkinson's disease, Amyotrophic lateral sclerosis and Multiple sclerosis. Chronic infections in
the central nervous system could lead to a series of cellular disfunction such as protein misfolding and aggregation,
increased oxidative stress, abnormal autophagy, neuronal apoptosis or necrosis. Pathogen infection may also trigger
the release of inflammatory mediators and the activation of host immune responses. Furthermore, infection could
lead to chronic nerve inflammation and metabolic dysfunction. Here we review recent progress in the research of
the regulatory roles and mechanisms of infections in the pathogenesis of neurodegenerative diseases. A better
understanding of the relationship between pathogenic infections and neurodegenerative diseases will promote the
development of new drugs and therapies.
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