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BE: [ By ] WITHBREE R R XHE M4 275 (Parkinson’s disease, PD)/INBRULEIR i i3 K i i T AR 1
i, [ Jrid ] K 40 K C57BLI6 /N IE X HALH | B AE AT 20T RRA . 071 4 AR A AL 20 0 5 e
TR T WA R . M ARWBRERIAE S AAT 5 R 1-F -4-28 06 -1,2,3,6- P4 A ik I
(1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine, 25 mg/kg) FIPN &7 (250 mg/kg) ik 417 T A 4 AR AR Y 5 i
PR 4% 2 22 T U 4 AR 5S4 AEABE AR ALY A 11 [ B 32 282 TR T % 5 2K W (500 pg/mL) 525055 8 Ji K .
GG is S | CFFE2E . SyE gk . DOt E R PCR. mull &Iy S5 2 FhScie i, kil &
R/ N A SCE R S48 A, [ 455 ] 12 PD AR/ NS IE# 0 BN EUR E, ZR B0 A I 35 132 B s
5(P<0.01), MLk A £ Bz (Dopamine, DA)BEMZ 0 K HAF Yl i %08/ (P<0.01), fiA i H Bt
WEMNBEERILMRE, FNBHERBESMWEE TR ENZA . EEET/ TR
(Firmicutes/Bacteroidetes, F/B)FLELT} i, PERLEFL(Ruminococcaceae) = Bk B & 41 1(P<0.01), &Ik
[CE Rl (Prevotellaceae) }2 Prevotellaceae UCG-001 = JEHk B #[4{K(P<0.01), Fifktt®H £ TS &S
&4 PD /MR IZ 3lfE 71 (P<0.05), S fif i F& BT SUIR A R Girf DA RE M40 S AL AR 49 /) (P<0.05), 2
2 iy 38 T AE RS A B R E L WA AT FEAR F/B B LUl . W3R Ruminococcaceae . BT i B}
(Rikenellaceae) fIZLF i F(Lactobacillaceae) ) F- &, ¥4 Prevotellaceae #il Prevotellaceae_UCG-001 1)
FE. [ 450 ] PiRbEs R AT PD /N EUMDGREIR , HZm 1 PD /NI 1B T HE LS4

KR WHTERE, MRS R, SN, RIE

IF1 42 7% (Parkinson’s disease, PD)J&:—Fh £ % 4RI KM THE A3, PD Ay BRERE A R
FrEE AR TSR, HEWEEIE 2B (dopamine, DA)REFIZIGHIERE ML
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SUIRIR DA BERZ 2T e B PD & HIL I
RIEERYT, HENA AN 0 320 ko
Bl RO Z MR R IE RS S T
PD fy &4k &, Scheperjans Z&0f 5% & ¥ PD H 3%
135 5 UK G B (Prevotellaceae) 3= B 7K - 45 fa Bl
XTRETFE T 77.6%, HHATEHFH(Enterobacteriaceae)
(3B 55 PD 38 siE AR S s Qian S8 T
H[E PD BE MM YN, &P PD B3
itk & 4E TR HEJE IV (Clostridium 1V) . /KAEAFi#
J& (Aquabacterium) . ZE L ¥& #4 [F J& (Holdemania)
S, AR R BR A W JE /A W R
(Escherichia/Shigella) 5 % 5 3 252 i) [i] £ 17 AH G
Butyricoccus FI#2 [ J& XIVb (Clostridium XI1Vb)5
IR P, DA XHE A8 sh AT o B E %
WU, MR EAR Ly DA BB E Rk
Tk 22 £ R R 1) B P SR - T - M s 1 1
NI IE TS PD ) kA K B VIR G

AR H0 A 3 AT da 2o S A -G - B S A P T
WA RS, A MPEEEERE M Rl S B0
ZUMRERGE IR, AN T &R PG &
#ETZ M PRSI R IE Zh AT W BERS, T A
P2 R AP RS AT e A 8 2 A Y i 1 TR A A
M, KA R AE PD H HA #2111,
HIHHA @3 A% Firmicutes/Bacteroidetes H{H
Sk T V- W A ARG RE Y, DR K R ER X
PD ORI IR Rl BE S 5 H X i a8 T A 18 9
AKo R, HESCTHUAE RS Al il iE N
RET ik & RGBT A, AR Tik—2
AT

AWENTAERIREWEYEER 1oL,
AR 0.5 /L, BiEi % 0.5 g/L, KA % 100 mg/L,
£L75 R 10 mg/L, A )% PD /NRIEATIRYT (A

5-6 J& % 2= 12-13 J&i%), /NERAO TR 1S 2 T Z2fif 5
TZIRYT F2 BT S W i T TR R R E R, (B
K s R G T R EAE R, &
SO SRS AR D R R AL, Bk
7% 2% (streptomycin sulfate, STR)J&E 2 28 Pi Ak
R, ORISR, S LS s AT
B DR R, IR R R E RN T T
B BRI T AR ST, 0 T TE S M E e A

DidEVb I RIS I 18 WL 5 . 3 A7 B 45 Hh B
5 2K VET(150., 300, 450 mg/L, F k)b
C57BL/6 /N 2 d, FF A 25 U i e A TR Y
FRE, MR FECT AR A A T
MR R L AW RS PD KR
VISGZ, FA 175 = A n] LA A R itk 2 2R 1
PD /NI IE R, MIMZEf# PD AYAEAR, [N
AT T LA 3286 : SR A 1-F 3E-4-2K3E-1,2,3,6- DU &
M iE (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine,
MPTP) H1 A fi# &F (probenecid , PB4 FH 25 1 H T
C57BL/6 MUAF/NEL, #ar 18k PD A1 Wit [
IR BR B 55 3 K (500 pg/mL), iR
R RN A ERE RS2 LU PD /N RUER Y
A

L A
11 SEHsh¥r5 F 2R

SPF Z¢lfEt: C57BL/6 /NEL, 40 L, 9 %,
R (22-25) g, W F A6t 2EE R RS0 56 sh AR
AR F [ SCXK(51)2016-0006 |, fds5 4. =
Ui 232 °C, JRJ¥ 55%+5%, 12 h B2 %, A
ROK & . 1-H 3k -4-2K 35 -1,2,3,6- DU & i B
(MPTP, Sigma 2~ rl); WEESRS . i FR%ER: 2 (K%
FRAEVBEARARAA); B2 R EEHA
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(Abcam A F]); e SP il & (b h 2 & AR
AARAT], SP-9001); #f 2 B F ig 22 Ml ik
Me b &I RHE R RABRA ) b5, 5%
S R £ 5 A AR 2E A GRR A s A
Y TRRCRIE) A BRA W) s HARIG S 4B i
1.2 /MRERIREEIE KR Z

40 H 9 JHiy C57BL/6 Mt /N FE W M 1 5% 1
FJa, BEMLA MPULH (3R 1) 1IEH X IR (CK). A
SRR (PD) . TR EE RS 2 X B4 (STR) Fl it
MR 2 2 T A 8 AR A 4H (PD_STR) . 12 1% PD
PRI EE S 4525 (K 1)U R . PD ZH 0 Jis 1 5 P ik
#7(12.5 mg/mL, 20 mL/kg /)MERAAEE), 30 min J5
Rz R4+ MPTP (2.5 mg/mL, 10 mL/kg /NUATE),
H K FJC A K ; CK LR I S PR ET , 30 min
JG R R ESHS MPTP & pEBiER K, A M
TR AAK ;. STR 4UE BT SSNERET, 30 min J5
R ESHS MPTP S8y A 3Rk, A B
R4 KK VAW (500 pg/mL); PD_STR 41 JEvE
SPNTEER, 30 min J5 B R EESS MPTP, A Bk
WRREE TS Z KR (500 pg/mL). #43& PD A7
[N ET A1 MPTP 4B 3.5 d 744 1%k, 3L 10
W, WERILEHE, STR M PD_STR 44k%: A ik
PR IR 2 R KR 3 .

1.3 17 R¥FNE

SIS 5 AR 36-37 K)FN 8 JAKR(CH
57-58 K), iEidEEmE MLt/ R AT
FEEIA () 1-B), ARSI SR Petroske 451
M5, WEVEIE . 38 7 AR A e (8
10, 12, 16, 20, 23, 25 r/min), &E/~3 A0
ARy 150 s, % 2 /Mg (] 8] 2220 10 min,
VAW /N BRI 52 B8 TR ) S5 55 o ARG S i AR A
VA WITEREHE T A5 B8 A B B Dy AR bR PRI, R
B Hsh W REAT R im s o, IRt &
T TH #H (area under curve, AUC)ATHETT24/30 4T .
AT 52525 08 Heng 2508 3k, & IZR)E , il
/N B A A TIUE 22 4 IS 3 )5 153 b Ay L s )
(T-total), Mk 3 ¥k, HkEIFEZE/> 10 min, 4R
ZIN B B e A5 S [ BENE U 3
x1 PMROEREKD
Table 1. Mice grouping and processing

Groups CK STR PD PD_STR

p.o. Sterile water STR Sterile STR
(500 pg/mL) water (500 pg/mL)
i.p. Probenecid Probenecid Probenecid Probenecid

s.C. NS NS MPTP MPTP

CK: control group; STR: STR treated group; PD: MPTP/p
induced Parkinson’s disease model mice; PD_STR: STR treated
PD model mice. p.o.: oral, i.p.: intraperitoneal injection; s.c.:
subcutaneous injection, n=10.

Administration of STR aqueous solution (500 pg/mL)

Behavioral
. training
Adaptation | | | |
C57BL/6 >
mice | | | | 0 y
-10d -7d 0d 35d|37d 56d|58d
MPTP/p treatment, once every 3.5 days for
10 times Behavioral test Behavioral test
1 =B E
Figure 1. Animal model construction. CK: control group; STR: STR treated group; PD: MPTP/p induced

Parkinson’s disease model mice; PD_STR: STR treated PD model mice; n=10.
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14 RS

FEMFEN . TR 2 56 RAUAE H /N BBl ik
TTEIERIEN, 1HHAMES, HE2EME
Jei, SERPIRAERICHAY 2.0 mL EP 45, -80 °C
TRAF o

M AXZHZR RIS b R A Ak 3N BT
— KM b (5 58 K)EEE ALK 12 h, HHKEHLIR
6 /N T 5 B R BRI AT 20 min 9 15 2.5%1)
PSSR W (AT 1.5% 09 R W IR 4 = B0)
0.3 mbL, TREERRESE GRS I, PR O
A RRER K, A O B I iR A 5 Rk
HHEA 4 F/NRYOIERU, A i N
% (lipopolysaccharide, LPS). FTf /)G Le454E
oy s MR e R e B /N BUINZH R S s I
ILHZ T A%H0 22 3R IV T PP 117, 25 il 44
BRI B R4 T-80 °C &£ MM fn
RIS H ) 25 Eami/ NmHE
15 AR AR W/ B AR B AR RS
(tyrosine hydroxylase, TH)HJZzik

151 WEAWETI R B E GF I 2 A T
RS T AR, SRR (5 4 um),
TRAE 4 °C & . BAHLEAIRAI A HELE 5 5k Y)
FHEAT TH e 48Uk = e

15.2 HBEHLZELRE . Y] & T 0.01 mol/L
MR S VA TR (pH=6.0) il (B S fi st , PBS Uk
3 minx3 K; 3%t AL A ZE IRFEE 10 min BHKTA
PPk AL, PBS EEPE 3 minx3 ¥k IEH L
LM EIRE 30 min, BEZAMNIME, Wi
TH —#1(1:800) 4 °C i & ; PBS 53k 3 minx3 1K,
WA RFMC b, 37 °C 1 E 30 min, PBS
PEUE 3 minx3 Y, TR NBRAR bR ICHE R OP TR T

Y, 37 °C W E 30 min, PBS %L 3 minx3 IK;
DAB &, & hH, AR,
1.6 FHKES/MitEREHNE

AR a2 TN A4, Wy —%&H
&, Yioipigh, AR EMIRZE, MRS K
JE 5 TR 0k P A 1] 2 PP S A i 4 B 8 R
W, P HUIE O SCR K i /N e a4y
BN /7 o
17 & E AR EAEEFFEERN RT-PCR
Zivall]

FIAT TRNzol-A" 5 Bt I b B 20 i Y
mRNA, ¥ 5%% cDNA, f#f] Step One Plus
System (ABI)i#4T GAPDH. TNF-o. IL-6. IL-1f
(52t E . PCR (QPCR), % ME4NF 444 AL .
95°C30s; 95°C5s, 60°C30s, 40 MEF, i
JE i AAC 7 B R R R AR,
1.8 HER KR

BUINEUMEFE S 0.1 mL BB AN 57 (C
K. B BT R EG R S BE & 5, B
Je RO IFERS A 2 10 mmx75 mm ARTESE
VA TR (217 ), 4 AF) MB 80 EL /4
WS ASK RS AT, RN R RS H
ST g LPS Y  R,

1.9 BiEERSHT

MESZEES 8 JEl (5 56 KW H AR b A
HBEHLPRE 6 4>, H3T 24 T 16S rRNA FE A
e Y, SRATZHER 16S rRNA FE[H v3-v4
[X 5] #[338F(forward primer): ACTCCTACGGGA
GGCAGCAG; 806R(reverse primer): GGACTACH
VGGGTWTCTAATIX £ DNA #£47 PCR #4,
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XF PCR P47 [N | 2liAb Al g 5= A4 [Hlumina
MiSeq *F- 75 (Illumina, San Diego, USA)prifE#RAE
MARKG A4 IS 19 PCR 74744 & PE2*300 1Y 3%
MZA B AR, I dh Bodla ] Trimmomatic
BAFBE, FLASH BT T PfH2; i1 UPARES
B A4 (version 7.1 http://drive5.com/uparse/), M P
97% i1y AH Bl B X 40 AT OTU H 2, i
UCHIME fwﬁlﬁ%ﬂ Britt & M. FIH RDP classifier
(http://rdp.cme.msu.edu/) X 5 25 5 51 64 1 40 R 43 2
R, X Silva $idis 2 (http://www.arbsilva.de/),
BEAFKFBEE N 70%, MTIXEEA OTU AT b
K, JBEIARSIEKFECT. N B, BHAE)
Laﬁéﬁiﬁlﬁ*% 2o RIFHMEEEAS OTU HF 414K

. RREEEAHEA OTU FREERIATIRE (L
‘%%i%@éﬁﬂﬁﬁﬁﬁ/z}ﬁl)o JF iR g AR
£ S S R A B AL (NCBI)SRA(The
Sequence Read Archive)5idi % , &5%5-k SPR159120,
110 SEi#irE

fdi 1] SPSS 19.0 #4784 My , i L K]

Z ANOVA #1740t Hdladny meant
SD, P<0.05 #2254 giit2% 5 . R Graphad
Prism 5.01 k{44 .

2 HERMM

21 HREEERM MPTP/p Xi/NRIAE KRN
SEE A A RO /N SR TR TR, /) U
HAR AL RG] S A RO 3, B4 225734
Tt P S 24 ) AR R 2R A e P X /DN B
REICE . A5 R LA 2.
2.2 FBREERREN PD /INSAHRIER S E
221 MRERETNE PD/NRIEFIIRERSS
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TSI A RN 2 B, SEER S 5 AR PD 4/
R Bz g 15 PR 15 40 B CK 4] {1k (P<0.05) ,

PD_STR #%¢ PD HICHI R ol ; SCI0sh 8 K
PD 41/ B Bz 3 iE W15 70 8 CK 411K
(P<0.01), {H PD_STR #H%; PD AW &I+ &
(P<0.05) EHFFM AL, S i 76 S50 27 5 JR AR FNES

tw

B 2. ARANRAERER AR LiEEE

Figure 2. The trend of body weight change in
different groups of mice over time. CK: control group;
STR: STR treated group; PD: MPTP/p induced
Parkinson’s disease model mice; PD_STR: STR treated
PD model mice; n=10.

% 2. HBE/NDREEENIK AUC FEAT B R E( X +SD,

n=10)
Table 2. The AUC of rotating rod test and the total
time of pole test (X £SD, n=10)
AUC T-total/s
Groups 5" week  8Mweek 5™ week 8™ week
CK 1607.40+ 1503.94+ 6.4+0.82c 6.55+0.79¢c
190.81a 182.08a
STR 1486.20x  1408.20+ 6.95+1.09c 6.96+
175.37a  221.49ab 0.73bc
PD 1025.00+ 909.18+ 9.65+1.11a 10.30%
101.71b  85.14c 1.31a
PD_STR 1099.20+ 1171.18+ 8.07+0.78b  8.27+0.55b
124.090  125.32b

Significant differences (P<0.05) between treatments are
indicated by the letters a, b, or c. CK: control group; STR: STR
treated group; PD: MPTP/p induced Parkinson’s disease model
mice; PD_STR: STR treated PD model mice; n=10.
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8 JAAK, PD 4/NE 58 MUK S50 i 75 B ] 45 CK
20 (P<0.01), 1fj PD_STR #H%% PD 4H fiF 7 it ] f
F 4% (P<0.05). PHIHARIREE R 2R AT 3% PD /Ml
)iz s I RERE RS

222 BiREBZEEL PD /MNRBBELCREH
ZERRBMAITT LA EMNELR: TH ZH 1 DA
AR B A, TH M AT U3k DA B4 IT.
PD ZH/NRE RSN DA #1220 B0 FSCIRAA
DA BERIZICEFAEMDGE BER CK A i 250 /b
(P<0.01), fifitFRsiEs: & MMl AT e PD /MR

IRSCIRIR R GiH DA RE 2 U RIT I 2 27 4 ) i
/1>(P<0.05) (/& 3).

223 WEREEEREX PD/NRE BRI .
St /0N B85 P B RN 7 3 A R TA 45 2 /N B
S miERE. 45 E 4-A FiR, PD 4LA
PD_STR #H/NR & KEE CK 4 8 %5
(P<0.05). PD #/NE/MafE A CK AL
W @ 27518 (P<0.01), {H PD_STR 4/l 5 CK 4
ZRAEE (K 4-B), HILHERS % R 1 —E R
Ji Felss PD /NI S A E T RE

(A) SNpe (©
CK STR PD_STR 2100 - SNpe
8 a
10 T 80 -
= 60 b
kS
5 40 c
; STR PD_STR £
0
20 = STR  PD PD STR
Groups
(B) Striatum (D)
PD PD STR §
s 127 Striatum
4x E a a
E —~
e b
o
CK’ STR PD STR = :
PG 1 ) 17
o 5 =
; ; ) CK STR PD PD STR
G e -
L e Groups

B3 BREKERZED THGREEALFRE

Figure 3.

Immunohistochemical staining of TH in the nigrostriatal system. A: representative IHC staining for TH

neurons in the SNpc; B: representative IHC staining for TH fibers in the striatum; C: quantitative analysis of the
number of TH-positive cells in the SNpc; D: quantitative analysis of the optical density of TH-positive fibers in the
Striatum. Significant differences (P<0.05) between treatments are indicated by the letters a, b, or c. CK: control
group; STR: STR treated group; PD: MPTP/p induced Parkinson’s disease model mice; PD_STR: STR treated PD

model mice; n=10.
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(A)
10 ¢

E — b b
‘2 —_—
=
5 :
L]
= E
=]
=)
O

L +

CK STR PD  PD_STR
Groups

(B)

2 ab
S a
= s
= b
z e
s
=
g
7 :
E :
STR PD  PD_STR
Groups

B4 FHHNREBKENNRNGESE
Figure 4. Colon length and intestinal transit rate in each group of mice. A: the colon length of each group mice; B:
the intestinal transit rate of each group mice. Significant differences (P<0.05) between treatments are indicated by
the letters a, b, or c. CK: control group; STR: STR treated group; PD: MPTP/p induced Parkinson’s disease model

mice; PD_STR: STR treated PD model mice; n=10.

224 WRHEERWUE PD /MRHFERIEE:
PD #H TNF-a. IL-6. IL-1p MRNA #5312 (PD vs.
CK, P<0.01), STR{EHF1& PD /N AT i 25 R4
R AEA LN 7 mRNA ik /K F(PD_STR vs.
PD, P<0.05)(/# 5).

225 MRHEEFRTREK PD /MRIMBEANZTERLN
8. PD 4/hRUMKE LPS & il B3 T HAh %
2H/NEL(P<0.001), 1fif PD_STR 45 CK HERA

BE (K 6), ULHIHIREER R n] W E K PD 41/)
SRS N R 2R A 5 1

2.3 W EEXT PD /NEUHIBEEBE N

2.3.1 Alpha (o)A & E/INMEARTS]
AT, BEARESL R 25419 450741,
N K EE R 437 bp, 97%AH ML K F 1Y
OTU £ 568 4~ T OTU /K1 o ZFEVESMT
ZEH4NZE 3 iR : Coverage 5 57E & FEA B A%

(MF (B)Z ©3
2 £ 2
315 815 815
2 T a e T 2 T a
2 L E 2 E
510} b 2 10f % i S0 )
g = 2 - 3 be
S 05 be 50.5 S05¢ n
S c E B c > % e °
= oeneleee = =
2 0.0 Lk 200l=L i & 0.0 Lomlm &
1 CK STR  PD PD_STR ¢ CK STR  PD PDSTR & CK STR  PD PD STR
3 Groups - Groups < Groups
5. 5 ERAREA MR F mRNA B33 FE RN R

Figure 5. The relative abundance of inflammatory cytokines mRNA in the colonic epithelial cells. A: TNF-a; B:
IL-6; C: IL-1p. Significant differences (P<0.05) between treatments are indicated by the letters a, b, or ¢. CK:
control group; STR: STR treated group; PD: MPTP/p induced Parkinson’s disease model mice; PD_STR: STR

treated PD model mice; n=4.
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2 % A

100 % % —
= T
e +
=
5 60} d
=
3
¢ 40 +
= v
=
L
CK STR PD PD_STR
Groups
E 6 MBFEASZHRWENER
Figure 6. Serum LPS content. ***: P<0.001. CK:

control group; STR: STR treated group; PD: MPTP/p
induced Parkinson’s disease model mice; PD_STR:
STR treated PD model mice; n=4.

#3. PEBENFREYZHEESHT

Table 3. High-throughput sequencing microbial
diversity analysis

Groups Coverage Shannon Chao

CK 0.9975+0.0002a 4.1199:+0.1988b 437.7808+46.5193a
STR 0.9988+0.0001a 3.4893+0.2654¢ 245.0009+29.4946b
PD 0.9979:+0.0003a 4.5182+0.1697a 444.2088+22.4568a
PD_STR 0.9988+0.0004a 3.6478+0.1563c 255.6389+31.8720b

Significant differences (P<0.05) between treatments are
indicated by the letters a, b, or c. CK: control group; STR: STR
treated group; PD: MPTP/p induced Parkinson’s disease model
mice; PD_STR: STR treated PD model mice; n=6.

7 99.75%, FREIAYM 525 5L rTACRFE S iR
VIR ELSZE ML ; Shannon 850K, PD 4/
TE I CK 41 ELZ A% ; Shannon il Chao &
KR STR 9 FHRRAIR T /INEU B TR I 21
2.3.2 Beta (B)ZHEMAHT: HT bray_curtis 1
3D-PCA 4 @7~ PCL, PC2 Fil PC3 {J5ik{E 5>
Bh 46.61%., 13.44% ., 9.59%, FHILYIFEMNE
YRS 7-A); 35T OTU ACE RIS B
(analysis of similarities, ANOSIM)Z5IE R {H W
0.6837, P=0.001, AL A4 FEELSHHA B
FE2E R (K 7-B).

2.3.3 WRhAEB T D& 4N R E
HRE AL, R IE CK 41AH L, PD 41 Bacteroidetes
F B B F AR (P<0.05), 1fii STR 4bFH)5, PD_STR
¢ Bacteroidetes F# IF7+; CK, STR, PD 5
PD_STR 4 F/B A 454 0.8857+0.1037 .,

0.6911+0.1391., 1.3037+0.0815 5 0.8241+0.2029,
FW] PD AAET TKF Fat i 30T 1o 1 R AL

Wi PR 5 2 1T LAk 3% PD /N BB B HE S AL (E] 8-A
fil 8-B). TERMAYKFE- L, 5 CK 4i#fLk, PD 41

A B _ i
(A) 3D-PCA on OTU level ( )A 250 Distances box plot
4 STR 8
PD STR 2,
‘ * (K- 2150 T
o, g —
5000 - WAt ° e v 5100
—_— = —— —_—
=2 * s
< 0 0 5 1 - —
& PC3(9.59%) =z 0 - - —
_ 9z <
= 5000 a0 & . : . .
—4000  -2000 0 20004000 Between  CK PD PD STR STR
PC1(46.61%) Distance calculated on OTU level on each sample groups
7. ETF OTU KFH B ZHEMSIT
Figure 7. Beta diversity analysis based on OTU level. A: 3D-PCA analysis; B: ANOSIM analysis (R=0.6837,

P=0.001). CK: control group; STR: STR treated group; PD: MPTP/p induced Parkinson’s disease model mice;

PD_STR: STR treated PD model mice; n=6.
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A) 1.0 m Deferribacteres B) L5y *k
m Verrucomicrobia
= m Firmicutes
o5 0.8} = Bacteroidetes 1.0
== m Others
S g =
g 2 =
g 2006 05t
5]
28 00—
S g CK STR PD PD_STR
3] Groups
=502t P
=
0 CK STR PD PD_STR
Groups
(©) 1.0 r - _— . (D) 1.0
- = EERE
= og| T oS08t
o Vo[ = o VU .
> =2 —
2o g g - - B .
23 E5 —
E'E 06} £ X206
E & S = |
S [ e S
S = C o
z ° 2 2 04
20 2
8 = T
52 =202
A 3 <
£ 02¢
0 1 L 1
0 ) ) . CK STR PD  PD STR
CK STR PD  PD STR Groups
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Effect of oral administration of streptomycin sulfate on symptoms
and gut microbiota of Parkinson's disease mice

Yunying An', Minna Wu®", Puze Li*, Xinrui Jing®, Jianfeng Zhang', Hongfei Xue®,
Baoguo Deng', Genshen Zhong®

1 School of Basic Medical Sciences, Xinxiang Medical University, Xinxiang 453003, Henan Province, China
2School of Laboratory Medicine, Xinxiang Medical University, Xinxiang 453003, Henan Province, China

Abstract: [Objective] To investigate the effect of streptomycin sulfate on the symptoms and gut microbiota of
chronic Parkinson’s disease mice. [Methods] Forty C57BL/6 mice were randomly divided into the control group,
streptomycin sulfate control group, Parkinson’s disease (PD) model group and streptomycin sulfate treated PD model
group. PD mice were induced by injecting 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (25 mg/kg) combined with
probenecid (250 mg/kg) at the first 5 weeks of the experiment; the streptomycin sulfate treated PD mice began to
drink the streptomycin aqueous solution (500 pg/mL) on the first day of the experiment until the end of the
experiment. A variety of experimental methods, such as rotarod test, pole test, immunohistochemistry, real-time PCR,
and high-throughput sequencing were used to detect the related symptoms and indicators of each group. [Results]
Compared with the control, chronic PD mice showed motor impairment (P<0.01), dopaminergic neurons in the
nigrostria and their fibers in the striatum reduced significantly (P<0.01), intestinal dysfunction and inflammation,
along with the structure of gut microbiota changed significantly: the ratio of Firmicutes/Bacteroides and the
abundance of Family Ruminococcaceae increased (P<0.01), whereas the abundance of Family Prevotellaceae and
Genus Prevotellaceae UCG-001 decreased (P<0.01). The intervention of streptomycin sulfate significantly improved
the exercise capacity of chronic PD mice (P<0.05), relieved the decrease of dopaminergic neurons and fibers in the
nigrostriatal system (P<0.05), and improved the intestinal dysfunction and inflammation, meanwhile reduced the ratio
of the Firmicutes/Bacteroides and the abundance of Family Ruminococcaceae, Rikenellaceae and Lactobacillaceae
and increased the abundance of Family Prevotellaceae and Genus Prevotellaceae UCG-001. [Conclusion]
Streptomycin sulfate can relieve the symptoms associated with PD mice and affect the gut microbiota of PD mice.
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