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Fool

LR, Ak, BREAR, T@A, TR, #AN, HRe ™ FH™

At

LR EA R B EBER AN RO P RS, JERtiiEE X B 65, 1000485 2. W E AR ZEF R A EH

[(FE] B AWERABRK AN E i rekhm (PD) G TRAERMMG ., ik H 72 28K C57/
BLOJ A ARG, BAM, £LEURAKFF I, P, HHAETA, HFH12R, 28 DRAK
B RS 10 mi/kg £ P2 K, H A K20 KR A M ZHFRE A3 mg/ml ¢ 1-F K -4-32 3 -1,2,3,6-19 A wkrd
(MPTP) 30 mg/kg# 5 PD /N RAAEAE, ¥MHER 1K, £4TR, BERAE, AAFFLGK, F. ALY
A TANEER 7.5. 15, 30g/ (kgd) #EF, £5EALTLE£5ER112.5mg/ (kg-d) EFR, T4
Fo AT 15ml/ (kgod) ZIBRER, WHEREFT IR, £8 14K, RARHER, 5 5h, IHER
Fo i FAF vk K IIRAE D RAT A F 45457, 16S tRNA &8 S0 5B AR5 AT &40 R HiE A B K ; Western Blot
H N R = AR Toll 24k (TLR) /4 B F «B (NF-kB) @ X 2 B ¥ [ 6145 Toll # %4k 2 (TLR2) .
Toll # %44 (TLR4). NF-kB., MERAAF o (TNF-a). GmiAZ6 (1L-6). &miei %17 (1L-17) |
FORZRE, BGR Sr ok, BAM) KUK FEK, IR, AL Rk g
B 4542, WA P TLR2, TLR4, NF-kB, TNF-a. IL-6, IL-17 % & (k3% (P<0.01), H5#A M
iR, £ S E AN E R, T SN BARAF AR R 442, A, £ B AFANTF T &
A E SR MEEK, SHMALTLR2, TLR4. NF-kB. TNF-a. IL-6. 1L-17 & G &k Y HEI&, mUH 4h
BiE oy A FEBEAFEEHNELE (P<0.05%P<0.01), HANEERFIKF SMkE, ANEFELH b
27 T RAT AR AT R 4542 (P<<0. 053 P<<0.01); #NE &y 729 H3gim, TLR2, TLR4. 1L-17% 4
FEBAR (P<0.053.P<0.01), MEaBBHLEREE T, H g4 kix, A4 Dominance #54% . Pielou_e 3%
4. Shannon 454% . Simpson #&§# £ F¥ LA LT FE L (P<0.05% P<0.01); HAEAALE, £ %84
Shannon #§ %4 . Chaol 3§4¢. Observed_otus 354, A R ALK & s 7 £ 7] & 48 Chaol 3544 . Observed_otus 45§ & .
Dominance 3§ 44 . Pielou_e #54% . Shannon 3544 . Simpson 354k £ 739 LA it 5 & 3L (P<0.053 P<<0.01).,
ENMAFLE, RAEZFEALTFELGANAASFELANOELEHBANT. MAFAN. BEAN (P<
0.053% P<<0.01); FZRBKF L, & Z2F AL FELNH Ko F £ 5 @45 Muribaculaceae. L2 H
. I TBAE (P<0.05%P<0.01), &t #NEE 7457 PD & T a4 A ALA 2l EM T HiEH
BELEM, B KER P Mk B R EPDIEF AL B &,

[XEWF] Mehm; AAFERTG; MERAR; KERN; Toll#2#4; HE-F B

BB Y feZE G2 4 2R (Parkinson's dis- B, B WA AR 2 B PD &R R R YOG B A
ease, PD) FEARBIERZ —, HEHEER S R REAE LR T R 38 TR R ) D092 9 E A
FLF PD 3z s i IR B EE 2 = 4 Y R TRAG . PD R 18 TR A A O R N KR
EEUWB : [H5 HARARES (82274613) BT BRI, R Tl fF2 (TLR) (1‘2
= iﬁiﬁ?ﬁ%:ff‘ﬁ“;iﬂ%,yrr;h9651@sina.com;?ﬁﬁl,kittenleel]lS@ T «B (NF-kB) {551 SHEOCHAET 7, i
126. com A9 1 R R ZR LB AT AR YT PD Y G HERR 2
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— o AR Ky, PD AL IR R I,
DUV RERAS | I B A o As AT N LARN B IR
FARY, IR N E TGy . RIS
FEU, RNEIE T XHE A . BEAR . 154645 PD ks
BRI R, AT D LR PD R T SR . AR
T 18 R & TLR/NF-kB 3 5 HR 35 b 5 355 1fi
J5GYT PD AT REAE ALE], S L0 R L FH 4 K
it o AR SEG O S A R R B S R B 5L 2
# GEHES . 2020-X16-101) .
1 #R5H®
1.1 %%

et J3E HE M SPF 4% C57/BL6J /NRL72 H, 6~7 J&
W, R (20.0+2.0) g, WA b5 4 F 4B 5L
ARG R AT, LI s A = VI
SCXK (1) 2021-0006, /) B 5 W BE 21~23 °C,
VB BE 309%~60%, {54712 h G328, Scub el [
H HEEOK .
1.2 %4

NS WK 15 g, F1220g, W
BN 15g, KA 15g, AETH15g, BRIA2g, M
E N R A B 2 D it ¥ iRk rh st
GiOr kR, JKBLG 2RI AR OSSR 2 1 g/ml
2k, 4 CIAFF. X2 8 (ZE 2
A, T A4S 22 E £ B 200 mg, R 22 F 50 mg)
fit*5: SH5722, Lg% HIZ5 A R A, & AR
WRE A 2. 25mg/m] BITRAEIR, 4 CI~ATTE .
1.3 EZXABALE

1-H 342K 31,2, 3,6- DU AL RE (MPTP, Ki%
KCEVHARABRAF, $2%5: MB3783-2); NF-kB
S BEBLIA (585 . 66535-1-Ig) . Toll KE5Z 14 2
(TLR2) HmifEdifk (535 : 17236-1-AP) . Toll #
ZAK4 (TLR4) HIgpEdhiik (585 66350-1-Ig) .
Jih 988 SR A6 K F- o (TNF-o) Zviledifk (1845 .
17590-1-AP) . F4RIANFR 17 (1IL-17) ZFiREHLik
5. 13082-1-AP) . 4N £ 6 (IL-6) £
BEPUR (185 21865-1-AP), Affinity/AH]; B-actin
(13E5) R rapEPUAR (Cell Signaling Technology 7y
A, 5. 4970); Rl B-actin Z LK (17
5. C1313) . Pl B-actin Z EIA (185 .
C1828), M EEFISIEFFEAARAF; BCA K
sk B I 22 iR & (Applygen Technologies 23 7 ,
525 P1513); BAEAEBGAH & (Sigma-Aldrich

05
2w, 55 PROTTOT-1KT).

5B % E.OH (Eppendorf 24 /), #lS .
Centrifuge 5430R) ; /N ERAU I A (A5 AR5k
MR R RA TR AR, A5 ZSZL); JiEef
RRAL (LI RAA AR, 55 RE-52AA).
1.4 AR

B 72 N R REAA 5T R H Bl AL 8% 7 3R
RN S N S E B SF AR TN N NI
L EAlEA, B4l 12 H. BRaE A4 AR A
/N B I VR B 3 mg/ml B9 MPTP 30 mg/kg i75 5 PD /]y
BB TR 10 23 P 2 /0N BRUIE B 1 9 10 milzkg A B R
K, BWHERIKR, #L7 K, AR IS, 1t
TS ¥ AT K W 1 TR AR AR PD AH G 15 s R
BEf, WL ARE R /N B B AR R B . R
At . AT AR, PR/ D | FEfE T
PR SERE R
1.5 %%k

T A /N B A R ) o R A R 2 A AT
g8 1SR, IF R RN 5 /N B SRR i R R
- NN =W B = v Wyt ki R o7 R v @ |
i, HRER 15y (kged), FMNEIEMTIR. &
Rl AL RN RN AT.5, 30g (kged) o FEZ
BHATELE I 112.5me/ (kg-d) HEH ., 251
HABRIH T 15 ml/ (kged) ZEMKHEE . &4
RRHEHE 1K, #LL14K,

1.6 #mlIgis A &

1.6.1 FAFEE THEHEE1RXIFHRELZIR
XF/INEREEA T ICATIN R A e is N . fefm—URHE 1 45
WG 2 WK AT LA R AT S0, 1) 525
H K 25628 B IPAT/INR iz sh Dhfg . U2k 24k
B2k AN S 1 I s 1] 712 Sl L B E R
Je BARIET , SUHTJTCHE fih IS 387 15 40 A TEAF 576 1 o
IEAR LA FUNRCRHF 3k, #/INER i Bk v
3B [ ) T AT AN, T SR AT f G s [ 5 B
3UCTIME . 2) Feresiy . P/ NIz sh b
YNGR 2 AR Ty 3 0 4 B 8 AN 283 8 7% 18R 10 t/min,
FREEW A2 5 min, & H/NRUIZR 3K, EXE
A4 A AN 8 B R S G R S min, W) 4R A
5r/min, JIEEEE]S s, FrLefta)30s, —FalE R
25 v/min, SRR 25 s, FREEAFIR]) 120 s, 40
JE R 40 r/min, SR 25 s, FFEERFE] 150 s, id
S/ BRI B MR R I 0], S 2200 3 R HCE-YME . 3)
P8 RN BRI ) K/ o B/ BT
JIMEA L, REHATRR S I B ) Je 28 4 hi i
/MR R B, REOTHCRIUT RN, &2
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M S RHCEYE . 4) EFEKSE R WA/
PO 55 6E Sy FB B 1o RHAIK 60 em . %30 em
15 50 em WYB KA, B /NERUR B 5 AR BT i 5%
ETH, B —Z A KT, Rk S5
R, A ek B 2N BRI A KR B Gk ik 6
ML e MBIE R ST, VAN E; st ] ie i 445
NG IR = RT3y € SR 2N AT
1.6.2 MiE H A 16SRNAF 3T 5 #EEE 14
RIBUB AR & 2H /NS, # 5 HUDNBUIRA B A2
2510 em ML 525, PRUEL T . W, CRETT
o0 B E HEE R R AR, R D B
/02K, B HEAT I DNA SR, Bk
. PCRY™HGAF, 45 2 09 K I 5 4% 1) PCR 774
FERIRAE . AL H 0 S5 T I, i AR
A A& Y SCEE FH NovaSeq6000 #E47 PE 2505 . 3l
J¥ i R i A R SR ST A

PONIR ER TN R € p i mlin: e ckiil I 2| L | RUER
AIEE YRR 5 AT 00T o 00 06 B 28 20 2ot i b 3
JE AT B R 4G R . BT S R S A
(ASV) 2K J5 X5 54> 73 2K 550 (OTU) i A7 Wy A i
B, LA Alpha ZFE M AT MLAG B3 2 V& 1 0 b 2w B
5L, BEEFE ] Chaol 848 . Observed_otus
$6%%. Dominance f880 T, RREAIZHEM:H] Simpson
F6%0. Shannon 8015, WHFMYIY2IE H Pielou_e
SROTE . AR bray_curtis 5 B E R H F A bR
Bt (PCoA 7 #T) W5 BETE S5 40 22 S b AT — 4 JB R,
DLIREEF 43 B 1% DL H W 45 AL B VR i 22 R B . Bl
Jo il FHZRAE R B 08 (LDA effect size, LEfSe) Xif
BAHRZESAGIEE L (P<0.05) BYFHIE R B
AT REDMT, K E LDA score ifiE{E N 3, B
Kot 4 20 A [R] 43 25K S BT 10 9 FhoAH X6 = B8 R AT 8
53T

1.6.3 Western Blot 3% & /s = #2822 TLR/NF-«B
W E R TR G AR AU/ BUREE M 52 s
X252 /N R IA L ZUBORE o B 8514 58 /0N BRUS PR 43
BUNE B ZHZ, HCE T2 ml G B R4S v i AR
7, —80 CLRAF. ¥ A SUE L HATAI%E . I
BEAER . BCAER , IMH AR, ST
Bofe . AR Bk, FBE. PUAME (B-actin, 1:
6000; TLR2, 1:1000; TLR4, 1 :2000; NF-kB,
1:5000; TNF-a, 1:1000; IL-6, 1:1000; IL-17,
1:1000; #Fi, 1:50000; EHL, 1:50000),
TS, MIHRAES IR, H Image) 1. 8.0
o, R SNZ B-actin (IFAIWOGEE HUE.
1.7 %it¥Fk

K JH GraphPad Prism 7. 0%k fF . SPSS 16. 0 %%
PR R = GRS T g i, AT
ORI T IE AR I SO 25 R g, S5 Ry
PFE IR H 2257, I bR (i) £
7N, A SR R R Ty 2204, AR PO  Lh A
FHB/NEEZME (LSD) ¥, LIP<0.05 HER
EENI =0
2 G#R

2.1 B4 FATAFIARLER

1w, SEAALE, BRI/ FICH filik
IFIRIRER , T8N, S M 4p 5 B[R] RN Dk R SL s
45 (P<0.01). SR, L2 EHM
MBI G R R 2 TG AT Sl R e ) 4
PA P hn, 56 2 E gl Fsh B il Jy & 7 i 41 5%
PERFLLIN RIREAC , (S AP EFTE I e 70 e 2E UK
ZEMFAIFIER: (P<<0.058% P<<0.01)., SAMEIH 0T
R bedse, #MBIG 7 L A AL AT IS
F B) 4 e, AR IS My e R = AT (P<
0.05 8% P<<0.01) . &R 1L 77 Hh 55 o 25 A Kb B35

R BHNRIT A AR

Table 1  Comparison of behavioral indicators of mice in each group (x=s)
24 5 R JERT i i s 171] /s e R 2 ) /s SN Wik R Szt a) /s
S 12 8. 14x1.77 227.95+41. 09 1.81+0.24 926. 25+511. 95
i ES) 12 28.21+6. 179 146. 24+34. 77" 1. 50+0. 05" 429.83+177. 41%
EE AU 12 9.31+1. 40" 207. 59+37. 58° 1. 87+0. 18" 536. 00+177. 93
AN T I A 2 12 18.27+7. 06" 158. 58+42. 55 1.79+0. 179 464.75+166. 41
AN I I R 12 11.50+5. 217 ¥ 178. 15+60. 57 1. 94+0. 15" 490. 42+267. 83
I I I R AR 12 7.99+2. 86" ¢ 211.57+54. 107 2.08+0. 33" ¢ 813. 17+345. 22"

TE: a) HZEAMLE, P<0.015 b) SHEBAILE, P<0.01; ¢ SHEBAILE, P<0.05; d) S mIrEAEALE, P<

0.015 e) MNP I A 4L LA, P<<0. 05,
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1755 AR AR 22 57 e T i L (P>0. 05)
2.2 B AL AR S AR BCH B LR
ASV REZR BN, SHIA MY aLE 537
ASOTU, Horpzs AL/ 101590 OTU, BRI 41y
A 9234~ 0TU, &£ B4 22304 OTU, #hE
I 1 IR i AR AT 1661 4~ OTU, 4RI if Jr o
I ZREAT 6104 OTU, AP B 1M 7 5 7 i 41 R R A
13334~ 0TU. F£2/8, HS=HAKE, BREH
Dominance 35 % . Pielou_e 75 %% . Shannon 35 %% .
Simpson 8§ 22 R E A it 243 X (P<0.05 8k
P<0.01), YIS /NREREERE . S
WARE A S B2 N SR A, k2
T 2H Chaol 8% . Observed_otus 8 %% . Shannon 1§
BrRrBEASITEEX, ANEWE N &R Ed
Chaol %% . Observed_otus %% . Dominance $§ % .
Pielou_e %% . Shannon 8% . Simpson 54075 54

HAG X (P<0.058,P<0.01), #RE4
B Iy T PR N R . 2R
SATE T/
2.3 B2 R AE PCoA £ A AR T 25 R
B1R, 25 A MR AE - R il B oF, %
23 AL NS R 2 [] R P o = B A AR Ak 5. #E
BHY T HUR, LTINS MLy w50 4l
EMHEAREE A MEE TS, XRWELZE
FIRN B 105 70 2 AN [R) R FE 52 ) 1 PD LA /N
BRI 7 B A MR
2.4 A R i A B LEfSe 5 HT4 R
LEfSe 73t 48 1145 2 B A7 22 S5 Wy pp 2L 121 F
Hp A 4F, BRIAH28F, LA A
A5 Fp, RNEFTE I R B AL AT 14, RNEE I
PRI OB, ANEFTE Ly R R A 21 R,
s P B A R RIS I LR AT I . S

F2 HH/NEIMIE R Alpha ZREMEFR RS

Table 2 Comparison of alpha diversity index of intestinal flora of mice in each group (xs)

45 AL Chaol 5%k Observed_otus 754 Dominance 54X  Pielou_e 84X  ShannonF5§%{  Simpson$5%L
23 [ 4l 12 655.15+109. 31 652. 92+109. 01 0. 0320. 02 0. 7220. 04 6. 7320. 41 0. 9720. 02
T2 12 528.33+112. 34 525.42+110. 84 0. 100. 05" 0.62+0.06"  5.61+0.61”  0.90+0. 05"
ELEH 12 882.61+175. 18 876.83%175.85”  0.04+0.03 0. 70=0. 06 6.8320.74”  0.96%0. 03
A 15 5 2 12 668. 68+345. 35 664. 33343, 22 0. 07+0. 09 0. 66+0. 11 6.10x1.26 0. 9320. 09
AP 15 ) 2 12 577.23+72. 69 572.75+72. 00 0. 09+0. 04 0. 62+0. 05 5. 6720. 50 0.91=0. 04
DI I 5 s ) e 2 12 787.26+143.60V  781.50+141.80"  0.03+0.01"  0.72+0.04”  6.93+0.52°  0.97+0.01"

I oa) S, P<0.05; b) SEA4HE, P<0.01; ¢) SHIMALE, P<0.01; d) S E, P<0.05.
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Figure 1  PCoA principal coordinate analysis of intestinal flora of mice in each group
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J& . AR S AR HAA IR M R R I
1. BT TIEAT IR . AP R 282 W al B FRIE
WAL o- TR . MO RS FNE IS I
Ji AR it 2 B FRAE TR R LS SRR . 37 eIk
R E S AMNEE Iy R 20 B REE B R A A BT
LS TEE . IR AR AMNEE iy R R g B
FROE G RFEAE T R ERARL . PR S g T o . B
B JE . RIS
2.5 B4 R A AR R e B R AR AT F B
et

R3IN, EIVKFE L, SFHEREAGIHE
SCRTR T TR = BE 2R B R AR IE BT T AT EE T
JEREE T (P<<0.058 P<<0.01). 5254 H#K,
PR ASIE BT 1T, PR TT . JEERE BT3RS
(P<<0.05). SBIRIZ] HuAs, #0EF I iy 75 B 4
PUFFEE T T, ANERE Ly L i A R TR )
I (P<0.058P<0.01).

EIEAKT L, SdEF A5 E X WEE
AR XS =F 28 5140 $5 Muribaculaceae , P 5e 2 B J& |
WA T TIE2AT R (P<<0.053¢ P<0.01)., S5 H4llb

B, AL Muribaculaceae FAIG . 14 1 THEFT B& T 5 o
SR R, AN IS I 5 2H Muribaculaceae
Fhim . ANEE I 2 R 2 R T R (P<
0.01), EZ U RAMNFHIm Iy . & A u )
IRFFRIFEAL (P<<0.01),
2.6 &0 R @ B2 4% TLR/NF-kB i@ 3548 % ¥ J
B ¥ & 8 Rk i

Fam, HaEpd i, SR/ 4
1 TLR2. TLR4. NF-kB. TNF-a. IL-6. IL-17 %&
HEXHTE (P<0.01), SHRA LE, ££
2 FIANE 15 I R 7 4] TLR2 . TLR4 ., NF-kB,
TNF-a, 1L-6. 1L-17 8 FIRBBIREAR, MG
G A TLRA B (I FRIBFEAK,  #MNE I I 5 v )
#2H TLR4, TNF-a#EFIRIBFEIR (P<0. 058 P<
0.01) . S4MEIE I A7 I AL LB, 40O il 7
BRI TLR2, TLR4, 1L-17 % BB (P<
0.05 5% P<<0.01) o 4% 41 /N B 191 iz 2H 20 v TLR2.,
TLR4. NF-«kB. TNF-«. IL-6, IL-17 & [ H ¥k &
LI 2,

R3 AA/NRIIE R TP FE KPR AR X 2 H

Table 3 Comparison of the relative abundance of species at the phylum level and genus level in the intestinal flora of mice in each group

(xxs)
a1l _— _ l17J<$" __ JBIKF- ‘

TIETET] PFFTET] JERER ] Muribaculaceae B 5, 2 7T ) H R
IEE| 12 0. 020. 02 0. 54+0. 09 0.32+0. 11 0. 45+0. 08 0. 06+0. 05 0
ik 12 0. 14+0. 11" 0.31+0. 10V 0. 17+0. 07" 0.21+0. 07 0. 04+0. 06 0.08+0. 11"
EE qun:| 12 0. 1420. 10 0. 37+0. 08 0.25+0. 10 0. 28+0. 08 0. 06+0. 09 0"
AT Il 5 AR5 k2 12 0. 08+0. 07 0.31+0. 11 0.31+0. 16" 0. 24+0. 09 0. 08+0. 08 0.03+0. 04
AN I il TR 2 12 0. 07+0. 08 0.33+0. 05 0.23+0. 07 0.22+0. 04 0. 16x0. 12° 0.01+0. 017
AT I e 7 2 12 0. 07+0. 05 0. 45+0. 12° 0.32+0. 12" 0.37+0. 117 0 0

Heoa) SEAYE, P<0.01; b) S2H4LE, P<0.05; ¢) SHEMALH, P<0.01; d) SERALE, P<0.05,

F4  HA/NRIE AL T TLR/NF-kB 3 FAH G RE Bl 78 1 30k iR

Table 4 Comparison of protein expression of TLR/NF-kB pathway-related inflammatory factors in the ileum tissue of mice in each group

(/B-actin, x+s)

2 5] kA TLR2 TLR4 NF-kB TNF-a IL-6 IL-17
EEE 12 0. 0720. 06 0. 0620. 02 0. 0420. 02 0. 0320. 02 0. 0620. 03 0. 09=0. 04
A2 12 0. 59+0. 07" 0. 55+0. 03 0.50+0. 15 0.41x0.13"  0.53%0. 16" 0. 80+0. 13
ELWH 12 0.25+0. 10" 0. 24+0. 04" 0.1720.09”  0.12£0.07°  0.22+0. 07" 0. 38+0. 19°
BT il AR 2H 12 0. 46+0. 03 0. 4020. 05" 0.37+0. 17 0.24+0. 10 0.3720. 11 0.6720. 14
AMEFI I 5 ) 2 12 0. 37+0. 09 0. 3020. 05" 0. 24+0. 09 0.1620.09”  0.31x0. 07 0.52+0.17
A 15 5 12 0. 1520. 09" 0. 1320. 02" 0.08+0.03"  0.07£0.06”  0.110. 05" 0. 2020. 09"

I TLR2, TollBESZ1A2; TLR4, TollFESZik4; NF-kB, #HTF«B; TNF-a, MIEIRIEHAFa; 1L-6, F4IENZE6; IL-17, F4IEANE17,
a) SEHALE, P<0.01; b) SHEBIALLLE, P<0.01; ¢) SHBIBA LA, P<0.05; d) SFMNEFE A EA LE, P<0.01; e)

MBI a5 ARG B 2 LR, P<<0.05,
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TLR2 |-—-———...__I
TLR4 | ——————— |
NF-«B | -———-——-——-~I
TNF-a | —————— |
IL-6 | ————— |
1L-17 | "‘--————I
B-actin |------I

e A, B4 B, B4, €, EZwEd; D, A
MR A B, #MER P aEd s F, #ME &
FkAL; TLR2, Toll B£321K2; TLR4, Toll#5Z{K4; NF-«B,
B F «B; TNF-a, MEIRSERE T o; IL-6, HANMIANEK 6;
IL-17, F4IA 17,

B2 #Z4/hRFEBAIZH TLR2. TLR4, NF-kB,
TNF-a, 1L-6, 1L-17 8 1125 HL K &

Figure 2 Electropherograms of TLR2, TLR4, NF-kB,
TNF-a, IL-6, and IL-17 protein expression in the ileum
tissues of mice in each group

3 Wit

PDAE R RGBT S, Llis gk A
TSR, HIT AR K B — 28 AR A
P L, HEEE AAER, X g iE
ARW] e R EPTPD 25 iy o> . FETE R,
ML AN A8 s ek - BURBE S R,
T DA RS 2k AN [RATL A 904 B 1 5 e 5 g — fi il 14 A
HAER Y, T E R PD AR 50 i 8 TR R
P8 U7, PDAIHJE T B CHET JuWE, AT
HiINy, PD B Z N HE MRS, B 5 I DA DA
B, BOWREATE, FIKRSR, dkimg o BE, 160
AR E TG MVE BRI 2 o MBS 05 07 vh A AR
PR HERUR, AW Ripzg, BARE. 54
i, EBEENER PP HEMTE, AT
28, BRI MUALSE, EANMAK; JRATIRIR . v, PR
FE, NODZUATIMEIN, WRIR XA, S5
ZAMBINAC A T Z B EL s 1B PIPER IR . PR
W, ARSI, PR, EBEAE A B
Vo PR, BAmLENE . R AR A IRAR
N PEIR, BETIRER, ARRSESS . A0 ANE RS
DLFEREHE , A bk AAT s, T 55 BE A L) 45 T
M TR G, b . AT, 3t
ZEANE IR M2 )

ABFFAT A LA R R, BRI/ RUCH:
fJEE A A, ST U8/, e e R 5 I () 0k 45

SERTIRI GG, 158 22 COAURIRN B I 1l 4% 0 4/
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Effects of Bushen Huoxue Formula (%1177 ) on TLR/NF-kB Pathway and Intestinal Flora in Ileum Tissue
of Parkinson's Disease Model Mice

Ql Xiaorong', HAO Feiran’, TANG Xianglin’, LI Fagen', WANG Yujia', WANG Liang', SHEN Yingfan',
YANG Minghui', LI Min'

1. Department of Traditional Chinese Medicine, Sixth Medical Center of Chinese PLA General Hospital, Beijing, 100048;

2. Academy of Military Medical Sciences

ABSTRACT Objective To explore the possible mechanism of Bushen Huoxue Formula (#3617, BHF) in
the treatment of Parkinson’s disease (PD) from the the perspective of intestinal flora. Methods Seventy-two male
C57/BL6]J mice were randomly divided into blank group, model group, Madopar group and low-, medium- and high-
dose BHF groups, with 12 mice in each group. The mice in the blank group were intraperitoneally injected with 10 ml/kg
of normal saline, and those in the other groups were intraperitoneally injected with 30 mg/kg of 1-methyl-4-phenyl-1,2,
3,6-tetrahydropyridine (MPTP) at a concentration of 3 mg/ml to induce PD mice model, both once a day for 7 consecu-
tive days. After successful modeling, the low-, medium-, and high-dose BHF groups were given 7.5, 15, and 30 g/
(kg+=d) of BHF by gavage, respectively, while the Madopar group was given 112. 5 mg/(kg +d) of Domedopar tablets
by gavage, and the blank group and the model group were given 15 ml/(kg-d) of distilled water, all once a day for 14
consecutive days. The rod climbing test, rotating rod test, grip strength test and weight-bearing swimming test were
used to evaluate the behavioral indicators of mice. Western blotting was used to measure the protein expression levels
of Toll-like receptor (TLR )/nuclear factor kappa B (NF-kB) pathway inflammatory factors in the mouse ileum , includ-
ing Toll-like receptor 2 (TLR2), Toll-like receptor 4 (TLR4), NF-kB, tumor necrosis factor « (TNF-a ), inter-
leukin 6 (IL-6) , and interleukin 17 (IL- 17). 16S rRNA high-throughput sequencing was used to analyze changes in
mouse intestinal flora. Results Compared to those in the blank group, the mice in the model group had longer bot-
toming time when climbing the pole, reduced grip strength, shortened rotary pole duration and swimming duration,
and increased protein expression levels of TLR2, TLR4, NF-kB, TNF-a, and IL-6 in the ileal tissue (P<0.01).
Compared to the model group, the Madopar group and the low-, medium- and high-dose BHF groups had shortened
bottoming time of the climbing pole and increased grip strength ; the Madopar group and the high-dose BHF group had
prolonged rotary pole duration, and reduced protein expressions of TLR2, TLR4, NF-«kB, TNF-a, 1L-6, and 1L-17
levels; and only the high-dose BHF group had prolonged swimming duration (P<<0.05 or P<<0.01). Compared to
those in the low-dose BHF group, the bottoming time of the climbing pole were shorter in the moderate- and high-dose
groups (P<<0. 05 or P<<0.01), and the grip strength increased while the protein expression levels of TLR2, TLR4
and IL-17 decreased in the high-dose group (P<<0.05 or P<<0.01). The intestinal flora results showed significant
differences between the blank group and the model group in the Dominance index, Pielou_e index, Shannon index,
and Simpson index (P<<0. 05 or P<<0.01). Compared to those of the model group, the Shannon index, Chaol index,
and Observed_otus index of the Madopar group, as well as the Chaol index, Observed_otus index, Dominance index,
Pielou_e index, Shannon index, and Simpson index of the high-dose BHF group all showed significantly statistical
differences (P<<0.05 or P<<0.01). At the phylum level, the relative abundance categories of bacterial phyla with
statistically significant differences in each group included Proteobacteria, Bacteroidetes, and Firmicutes (P<<0. 05 or
P<<0.01). At the genus level, the relative abundance categories of bacterial genera with statistically significant diffe-
rences among each group included Muribaculaceae, Akkermansia, and Helicobacter pylori (P<<0. 05 or P<<0.01).
Conclusion The possible mechanism of BHF in treating PD may be to reconstruct the disordered intestinal flora
structure and improve the inflammatory response.

Keywords Parkinson’s disease; Bushen Huoxue Formula (#M53%1f77) ; intestinal flora; inflammatory response;
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