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Progress in probiotics for Parkinson’s disease
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School of Life Sciences, Tianjin University, Tianjin 300072, China

Abstract: Parkinson’s disease is a common neurodegenerative disease with the cause
remaining unknown. The available therapies are characterized by high costs, limited efficacy,
and strong side effects. Gastrointestinal dysfunction is common in the patients with Parkinson’s
disease. Studies have demonstrated the association between Parkinson’s disease and intestinal
flora, and the patients are expected to be treated by probiotics which can restore the intestinal
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flora. The engineering of probiotics makes it feasible to modify probiotics according to
people’s wishes and improve their stability and targeting, thus giving full play to the role of
probiotics in disease treatment. We reviewed the relevant studies in recent years, elaborated on
the possible treatment mechanisms, and further analyzed the feasibility of engineering
probiotics in the treatment of Parkinson’s disease, aiming provide new ideas for the safe

treatment of this disease.

Keywords: Parkinson’s disease; intestinal flora; gut-brain axis; probiotic therapy
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Table 1 Experimental methods and results of probiotics in Parkinson’s disease treatment in recent years
Publication Experimental object Intervention Subject distribution  Type of experiment Experimental effect Reference
time time
2016 Fermented milk 4 weeks Placebo group (n=40) Three levels, Consumption of [18]
containing probiotics or fermented milk randomized, fermented milk
and prebiotics containing multiple  double-blind, containing probiotics and
probiotic strains placebo-controlled prebiotics resulted in
(n=80). trial more complete
defecation per week than
placebo
2019 Probiotic supplement 12 weeks 8x10° CFU/day Randomized, Probiotic consumption  [19]
probiotics or placebo double-blind, led to increased insulin
group. placebo-controlled levels and insulin
(n=30 per group) clinical trial resistance
2020 Lacticaseibacillus 6 weeks Probiotic 6-OHDA  Preclinical Hippocampal dependent [20]
rhamnosus HA-114 group (N=10) and experiment cognitive impairment in
placebo group (N=9) rats with 6-OHDA
lesions is reversed by
probiotics
2021 Multi-strain 4 weeks Receive multi-strain  Double-blind, After probiotic treatment, [21]
probiotic capsule probiotic capsules randomized, the average number of
(n=34) or the same- placebo-controlled, spontaneous defecation
appear placebo (n=38) single-center trial  per week increased
2021 Lactobacillus saliva 8 weeks PD (n=5), LD (PD Long-term probiotics and [22]
AP-32 probiotics, treated with 8 mg prebiotics supplements
probiotics (dry levodopa, n=5), 1x change intestinal
AP-32 medium (PD supplemented ecological disorders
supernatant) and with 1.03 x10°CFU/ induced by 6-OHDA by
probiotics/probiotics kg probiotics, n=5), reshaping the
mixture MR (PD composition of fecal
supplemented with microflora
62 mg/kg MR, n=5)
and 1XMR (n=5).
2022 Bifidobacterium 12 weeks  Randomly divided Randomized, Probiotics-M8 [23]

co-administration can
improve sleep quality and
relieve anxiety and
gastrointestinal
symptoms

lactis (Probio-M8) double-blind,
placebo-controlled

clinical trial

into two groups:
probiotics group
(n=48) and placebo
(n=34)

BIVRIT AR, A AT A B AR 3 (novel object
recognition) 1 Hr i & iR %] (novel place
recognition), X3 T R AR VAT 55 A
HEAT T VAN o I 4 R I e A TR R i 4 A%
o lE Iz SRR IR B 4 B IR T 0 1 S MO A
I REREAY, 2021 4 Ai Huey Tan %5647 T —
WA . BEHL . LR 0 BRI B U S0, J
WC SR 22 TR bR A T T 4 1) A8 8 4 - 1 B
RAHFE B A2 A oA A R BB, BRI

<l actamicro@im.ac.cn, & 010-64807516

22 DA VR g A2 TRV I 4 0% S8 18 (S R i bR A B
WIRTTACR , R B AE AIE b 25 A AR 2
B AT = [E4E Tsao S5 25 AR 1A Xt
6-F2 ik 22 11 e 15 = i 0 4 A K R B A AL g )
F4) 184 588 1 A ol A P AR AL R A A2 SR R T 5,
TR AR A I SR ORI bR
Wy A R A W e 2 R RN i A AR P A
E T MERFLAF R VR, R 2 R IR VR FL AT T
AP-32 A FEFIME I 6-F2 3 £ LS SR AR A K



TREOAE | A 2R, 2023, 63(9)

3459

SRR = A B PR ARTE PR, DT 1 S0 Ak W BORn %6
i Y 4 R o ) B g 2 T Rb 70 50 A o e AR 2R
P, (v 400 ] — S S0 7 ok 30728 S T A= A 1)
AR, 2022 47 Sun SIS 25 PR A 25 2%
A4 AR B A 2 AE |, e 45 A 3R I 2L AUE AT
Probio-M8 H:[m] 45 24 H A7 Bt B AR 5T 1 | 4%
FEIEANE I B AR iR AT, 3898 TR A4 AN
FIImRITARL, [ el 118 B A
i A e A A s A i AR A

T L LEAHE R IR, KR i AL R TR R L &2
RIS AR ST ELAT Iz B RS O, (B AE
AR EAG — G I G — . HLHIA B
SR, ASRATYH KM T i — 25 B
22 IREGEEAEMRERFIHNA

H 1 A AR 2 IR S £5 2E WA B T in 4
FRMRYT , (BB AR AR g A TR AR VR YT L FE i oA
R M2 | FEREANEERPLRIAS B &G, T
s A T IR RS T IR SN 2 o T AR i AR TR
Wi G AYA: . g R TRERR,
XTI 0 25 A P A T M A s |, RIS A R
TIRE R ) 5 AL T o AR A T B AR RIS A L B
LR LR 2 L RREL PR REORIBIL G AT 45 55 A0
R o A DAIE A 38 6 v AR IS B R AR S = TR g AR
T A, AT BR S ELR B [] P AR P 25 e B
P& e TR B A FH R0 B A IR

AR OC T TR 2 A TR A 1 JR i,
TE 36 97 R AE Y 17 9% PP (inflammatory  bowel
disease, IBD) . #H /&Y > (bacterial infection) .
ZE N PRAEZ (phenylketonuria, PKU)HIE Z ML
JiEP®! (hyperammonemia) 250k HH B T KLY
PR PRI, A B 2o e R 1) i 2 TR
XA 4 BRI A A IS IR T TR . Wu S8k
KIHFFE Nissle 1917 (Escherichia coli Nissle,
1917, ECN)#EAT et 1 J5 A4 8 1 ] LA 43 ol 328 3%
GLP-1 1) EcN-GLP-1 #fE TRtk % TAEH Al LA

WY TIs BERIBIFFEINHAZ I+ «B (nuclear factor
kappa-B, NF-kB){5 53 % YR AE S, R i
A GLP-1 169770 TR I IEIRE, &N
e 1-H I 47K 5 -1,2,3,6- DU S BE (1-methyl-4-
phenyl-1,2,3,6-tetrahydropyridine, MPTP) 5 & [
e R TN TN ) 7BIE i K e e R A2 s Ry )
PR RERY Kanthasamy 25 T & 04
AR TR R, B 4-28 2
MR BE 3- " i %A B (4-hydrophenylacetate
3-monooxygenase)Fll FAD ifJREERER , oieik il
W g A TR, REREAI A A R 2R & UAS
JEZ L, ELAS T B PO A0 i sl i s 24 AL
ORI G E Srl HsaaN Bvs Rievad L6 Enp oS ]
AIRBCR o Guo S5Aa 1 —Fha] i At i i 1) 45 A= K
MR T A4 AR IRYT , ldXF B E 0 LA HE )
FUFF R TR BEAKIR BB 5, v] e i 45 i 2
A TRITE 1y 1B e F B[] A 2 (A e
EHERTA N GABA, M5 2% A 4 279 19
TRIT A, AHAE 38 5 A B B B S A AT
B, REE S TR R AR MR, Zhou
ST T — Tl A A A T B A 4 A TR DA T
P v HLAE N 18 8 FEASCRN Jr vk o ild 5  BiA iY
] L 2H e, (75 B 20 AR TR A9 BB B A0 -1 2
E B FHVE T, AU H e 2 i A i
i R AL B A B0 IR o S50 3RWT, N ik
PG T AT DR E 0 1 1) 28 TSR 2 A
AT RAVE G A0AR T, AT L | 3Ry ™
AfEEMREER GABA, 1EIRYT A< AR )7 i 2L
Hh R A g v P
FET, TR W TR T s B . iR |
P22 RGP 5 AR B B R BB g iy, (1
T FH I AR s T A E R RS TR0 B 1) A v
G ZAEER R R AR BEA 20 LA
it A2 T TR YT IR A AR L WA BRI 1Y SRR
TR AR Y L P

http://journals.im.ac.cn/actamicrocn



3460

ZHANG Yuxin et al. | Acta Microbiologica Snica, 2023, 63(9)

3 HAWRTMARK TN
A4

5 A BT 00 42 AR B VB FE ML A 25
Az AR 7= W K BRI 7 4 e G O R S 5 A
AL, TR . RS MRS
3, LR F A4 B R s e SN
FNTRERIRCR . BTN IR AL AT L
5 Al aR(E 1),

(1) 2 A= TRZE I8 15 1 32 W 30 TR0 1 A i o
R T HLA AR e, AR =4 S I P ] L
H5 BT gy AR 0 A AR 2 DA 2 A
A4 AR R E I E K AR Georgescu
SRS S BRI R R LT BT AR LR FF B 4
BRI BG40 4 AR R 2 0 R A i

FRAEARAT A 25 2 it , AL A RE -5 i 2B T4
FBERR TR % 1A OB Sl R Rk £
b gt A RO A 4 AR SR B AT T, A R R
18 pH FEAR . W iB2h 3858 | i iz fir it (8] 46 4,
T fef 6 AR AR DA, HERE OB, A= vk
Jie 3 1,

(2) & A B A B K™ AR 10 e B g U7 1R
At B0 7y RT LA E aek igm  AR  < 8%/ BR AR
E R 7K A (I8 HE: W P LAT T RE 6 I 25 [ 2
RN IR F ), i A AR R P i
B PR SR I 28 AR G0 B o A LT A AR B A
[N 7 RN BE A [N 1o 2 EL M RE A 2 n AT
PEAG 7 ) B i e 28 IR 190 3 ) A 8 SR
il 240 Ak T4 AR BECIR S, S EUR F R 2 B
Jie 3 N REZ AL , W B R 220 it — AP

Improve motor and cognitive
function in parkinsonism

2o

@ 0
S
ST

neuron

| [e]
"9 b _
5 |: %ou
Immune cell ' Tryptophan

[ |
L) !', Reduce inflammatory
e kfactor su infl 1t
- | , suppress inflammato
Neurotransmitter/! response, lessen oxygenated

. stress damage
Neurotrophin SBCAmAR
relleve neuron deamage

|
|

; 1
Promote Ploducei\

|
o

S oy g Ty R R
- 2 3 o:‘oﬁ_\ Relieve
s \ C:’ Shoetggairf;fatal ‘3\) abdominal pain,
a .
/’A@}‘\:’ R Qbyff,,ia&kp\ bloating,
s S — S e constipation, etc.

1 @mEEIATIRERAEENF]
Figure 1

P4 actamicro@im.ac.cn, & 010-64807516

Potential mechanism of probiotics in Parkinson’s disease treatment.
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