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b8 B R X HE AR w2 R 7IE R B B R 37 4E R R AL

KU AWE AT RE HI HEX FEK FEY AKE B4
R
LR RZFE TG R IR TR SRR = T8 o8 214122

B E: (FF] meARt— MR RTWERR, TR EMAREFFIREHER, HEAHFE
LM LGRS MIG IR R T RGEFEA IR R L. KRR T EME R BRI
M EEALE . RIS B Bt v Rm R RE R A RAPAER, AT A S 2 EMiEE
B K PA BRI SR A RO MAREA X, [B 8] KA EBRstias kmidal ) Rl FE
R AR B A, [ %] 32 R C57BL/6 /s UL, AR A 22 2 7K+ B B4R R4 (NS+AL 42, n=8).
4 39 3 K+[3 B 2R (NS+ADF 21, n=8). MPTP+§ &4k R Z1(MPTP+AL 48, n=8). MPTP+[g H 24
41(MPTP+ADF 48, n=8)% 440, (G H A5 £ 48 h A— AT AL, 7724 h RIRER, & 24 h
KRIABERT, £F 12-14 NEAHAES 5d 2T RBERES 1-F &4 KIK-1,2,3,6-09 &0k
(1-methyl-4-phenyl-1,2,3,6-tetrathydropyridine, MPTP)& s th4 R mAER . £fa 0 24 17 MR R
el REME, @iT 16S rRNA AR il 0 A 40 s RME A T, BT A F KB KE
HE gy, @it HE $ e iE R 20 405 K4k, il iT RT-gPCR 7 42 AMPK. Occludin. ZO-1
#) mRNA %A 7K-F(Prkaal. Ocln. Tjpl), i#id Western blotting 7 ix42M| ZO-1 49 & & R A K. [4
EYATAHFMXERE =, 5 NS+AL 28485k, MPTP+AL #1/ RiEFh 4k /) B % T £(P<0.01), @
MPTP+ADF 48/)s R3Z ) [F 554 P 2 -4-(P<0.01). HE # & T JL NS+AL 40/ R 2 A ELEM T HEF)
%%, MPTP+AL A= A LA L ZB%, @ MPTP+ADF 200 B = & Z Rk 240t o4, Heg) %
%, MERABNFLERET, MPTP+AL 4404 T NS+AL 4, MERAANF AR BRI EAF
(P<0.001), AR F MPTP+ADF 415 L 2 & R ib; Z418/ ) Ry pid HAM R LA 2F £ 57, 4aaf
Wt F EAEAKF ML RE R, 5 NS+AL 2048k, MPTP+AL 4% % % H #H(Akkermansiaceae)
F JE A 25T % (P<0.05), ™ MPTP+ADF 14845 F MPTP+AL HizA+H 69+ & 2 % T 4 (P<0.01).

RT-QPCR A% £ & I, #84F NS+AL 41, MPTP+AL 41/ R, % # Prkaal (P<0.01). Ocln (P<0.01).
Tipl (P<0.01)& :kK-F B EM{%, £+, MPTP+ADF 215 MPTP+AL 41+ A48tk Prkaal (P<0.01)#=
Tipl (P<0.01)%:AK-FHH B EF %, MPTP+ADF 4044 Ocln &k K-F4tk MPTP+AL 415, {22 %
R FE M. Western blotting 4 X 2 =, ZO-1 £ MPTP+ADF 48/)s R & A /K-F 484 T MPTP+AL 412 %
EA(P<0.05). [4£] a8 Bt theRniil s =M AR LA RPAER, EAHTES feishnid
HEXAZAAES FEAAHLES. RETMEBTEBELIR L.
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Protective effect and mechanisms of alternate day fasting on
intestinal barrier function in Parkinson’s disease model mice

ZHANG Bo-Ping ZHAO Li-Ping SHI Yun HONG Hui ZHOU Yu ZHOU Zhi-Lan
JIA Xue-Bing QIAO Chen-Meng ZHAO Wei-Jiang CUI Chun SHEN Yan-Qin”

Neurodegenerative Diseases and Injury Laboratory, Wuxi Medical School of Jiangnan University, Wuxi,
Jiangsu 214122, China

Abstract: [Background] Parkinson’s disease is a neurodegenerative disorder accompanied by
gastrointestinal dysfunction and other non-motor symptoms. Intestinal microflora disorder and increased
intestinal epithelial permeability are the main factors that affect the function of intestinal barrier. Dietary
restriction can improve the composition of intestinal microflora and maintain intestinal epithelial
homeostasis. We hypothesize that dietary restriction might have a protective effect on intestinal barrier
function in Parkinson’s disease model mice and the mechanism might be related to the correction of
intestinal microflora disorder and the promotion of intestinal tight junction protein expression.
[Objective] To investigate the protective effect and its mechanism of alternate day fasting on intestinal
barrier in Parkinson’s disease model mice. [Methods] Thirty-two C57BL/6 mice were randomly divided
into normal saline+fed libitum group (NS+AL, n=8), normal saline+alternate day fasting group
(NS+ADF group, n=8), MPTP+fed libitum group (MPTP+AL group, n=8) and MPTP+alternate day
fasting group (MPTP+ADF group, n=8). We took 48 h as an experimental cycle of the alternate day fasting
program, with fasting in the first 24 h and free feeding in the second 24 h. We injected
1-methyl-4-phenyl-1,2,3,6-tetrathydropyridine (MPTP) into mice intraperitoneally to build Parkinson’s
disease model in the 12th—14th cycles (for five consecutive days) of ADF. After the end of the 17th cycle,
we collected the feces of mice and detected the changes of intestinal microflora by high-throughput 16S
rRNA gene sequencing, then we detected the behavioral test of mice. After collect jejunum tissues of mice,
we observed the histopathological changes of intestine by HE staining. We detected mRNA expression
levels of AMPK, Occludin and ZO-1 by RT-qPCR (Prkaal, Ocln, Tjpl), and detected protein expression
levels of ZO-1 by Western blotting in tissue. [Results] The results of behavioral test showed that compared
with NS+AL group, the motor ability of mice in MPTP+AL group decreased significantly (P<0.01), while
the motor ability of mice in MPTP+ADF group improved (P<0.01). HE staining showed that the jejunum
villi in the NS+AL group were structurally completed and closely arranged, while the jejunum villi in the
MPTP+AL group were broken or even shed. Compared with the MPTP+AL group, the MPTP+ADF group
showed that the jejunum villi were intact and closely arranged. Sequencing results of intestinal microflora
showed that the abundance and diversity of intestinal microflora in MPTP+AL group were significantly
higher than that in NS+AL group (P<0.001), while there was no significant change between MPTP+AL
group and MPTP+ADF group. There were significant differences in intestinal microflora structure between
four groups. The relative species abundance at family level showed that compared with NS+AL group,
Akkermansiaceae abundance in MPTP+AL group was significantly increased (P<0.05), while in
MPTP+ADF group this was significantly decreased (P<0.01). The results of RT-qPCR showed the
expression levels of Prkaal (P<0.01), Ocln (P<0.01), Tjpl (P<0.01) were significantly decreased in the
MPTP+AL group, while the expression levels of Prkaal (P<0.01) and Tjpl (P<0.01) were significantly
increased in the MPTP+ADF group. The expression level of Ocln in the MPTP+ADF group was also
higher than the MPTP+AL group, but the difference was not significant. Western blot results showed ZO-1
expression in MPTP+ADF group was significantly higher than that in MPTP+AL group (P<0.05).
[Conclusion] Alternate day fasting has protective effect on intestinal barrier in Parkinson’s disease model
mice and the mechanism may be related to maintaining the relative abundance at family level of
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Akkermansiaceae and increasing the expression of intestinal tight junctions.

Keywords: Parkinson’s disease, Alternate day fasting, Intestinal barrier, Intestinal microflora, Intestinal

tight junction

{4 755 (Parkinson’s disease, PD)J&—FP# i
A4 RGERTT IR, 32 Bl e B AR S vp
i B J5 22 EL R RE AP 28 T I 2 LA K o= 2 fili A 2 1
5w BRI LR B . SR
RN, H IR ERLGOIA T RE
A4 AR AT BE3). Braak 251 % B N
TEAE o-Z filok B P RSR BRDTRY, 2R PD B A
SEH A IEY RN

() B A5 2 R e AR ke sl A
AR A R R D7 = Tl it 28 B AN 1 A
JHESE S A B 1R YT, AR AR AL AL S
PD 7ENMIMZ RGBT THEBON T B — & iR YT IR
FAB® % H 25 £ (alternate day fasting, ADF)/& %
W LA —Fh e s =Y, BFSE LB ADF Al
G i 22 RN RE A /N BRRREAR , o038 I 1 TR R 3R
FLEL A, 5 HESIE 2 H R e B A s
40d )5, BAERIEIE T EAHCH TR, Bt
BEDIREAS RN, PR BRIEES B A TR
Bz A v S i R e AR ADF ELgEIXT PD
BN B AP YERT, {0 ADF Xf PD BRIy
R B BB RE R A EAA DRV F i TR il

WFSEUER, WAE TR Al i 2 . .
*1 HIRHERGEBEMERFKIS

oW R RIE S N E 5 AR A 2 R g8 2 T Y
i, BVERE- - O i, 2. R
KRR G B ZEEL, A2
R RUZ W A PRI RE 4k H B B R 2 RE B
R N TNER s A0 sk 7l 7 L
W AR AR, VR 2RI IE S
HEJC R 5 X R 22 RGP A 1Y K A Kk T UM
S SAHIBE 132 15 R BT J% % T SR 582 1A P 481
FF1# 1] (Bacteroidetes) . XU AT 14 J& (Bifidobacterium)
2 B TR 2k R AL R T
gER s, JERER ] (Firmicutes) A9 = FE 3 X ) BR 240
BETHE, SRIEN TR, [ P AR
INE G E SR, WA sV RS B
HESH, AT 5T I (Bacteroides fragilis)iGyy
AARE, [FRE, PD HR SR s I 5 i 8
FRFAFER AN G, I FT I FHEnterobacteriaceae)
FpE R, HERKVS PD KIS ghFEAT ™ E
R R E M M (RN, LR eHE
(Akkermansia) fHE0 AL S BESE N, IR R AEYE TN
SinBhw 2 P (% 1), B, ASow PD
BRI E R R AR 1L . ADF X PD B/ N
T RS R e A TR SRR

Table 1 Central nervous system diseases and disorder of intestinal microflora

PR [Eafiid gt AHSCAEIR Z:2% 3k
Disease Altered microflora Associated symptoms References
Bo /R g R XUEAT B % T Bifidobacterium T SN BERAH 5E [16]
Alzheimer’s disease WIFFET] T Bacteroidetes T Cognitive disorder

L RAMEREALE JEEETH] | Firmicutes | 5 GRE Ni EAHAH DG [17]
Multiple sclerosis Inflammatory demyelinating

F FE Jia 44T | Bacteroides fragilis | SR B bR [18]
Autism spectrum disorder Anxiet, intestinal barrier dysfunction

A4 AR J%FFHA} T Enterobacteriaceae T 5512 B BRT  E RRE IEAH G [19]
Parkinson’s disease Dyscinesia

M4 AR Y F2 T T Akkermansia T SRR R E [20]

Parkinson’s disease

Intestinal mucous layer degradation

T T RXFEEETRE; L AR R

Note: 7 : Relative abundance increases; | : Relative abundance decrease.
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BRI W2 i A R Y i 2 R
Gr, o 4ERERE b R s Rk e E s P R
5T &K B PD 835 i iE A & 8 1 Occludin ik
KR B LA R b 5B v P s, B
R BERFENEEESHERERSHE
KB N AT EE R ATP SRARIE N K
SERAEPS ) AL, AMP RIS [ # (adenosine
5’-monophosphate-activated protein kinase, AMPK)
2B A KRRIUR—BIURR WS, Al7E
PD H MR I AER SIS I AMPK 2755
5 ADF X} PD /N BRI ROVE T, A SCo i A ik
— S5
1 BHRHE
1.1 EZERFFILE

Mz e MPTP, T I UL 0 25 136) 525
AR RIPA AN RGN, i
RRAYIFARNF]; B-tubulin Fik, HI =AY
BARAWRA W, 20-1 Hidk, RDCE R AR
BARAE; PYDF B, B () A R A
RT-gPCR 51¥#I Trizol i5f, Invitrogen 2AF]; &
i smE, BlEE 2R RGIA R AR SR
i £ PrimeScript™ RT Master Mix 19 %5 f
KH £ SYBR Premix ExTaq™1l, G4 TR (OK
) FRZAE 3 QuantiFluor™-ST W 8,56 % & i &
g8, WIEEMAU)EVBEARAR A A HE Jef
B, AR ERHECA R A A . AR A i
MM RERL, T B 2 AR YRR A PR A A
SRR PCRAX, FR(PE)ARAR; HIKIL,
AR AT i (B A IR AL F A S kD)
FrbL, SR EMARG(ER) AR
12 KWiRit55948

SPF 251l 6 JEll Mt C57BLI6 /NI T 1
LR S ARR A E, SPF S/ AR T it
g B PIRHCA BR A W] . S25GHT C57BL6 /MR
T REAEE N — B, 25T/ 12 h R
FERETEIA , PRIFEIRTAE 24+2 °C, R BETE

55%:+10%. #4 32 H/NRFEPLI N 4 4H, 454 8 H
/e NS+AL 4/ A B oK, BRI AE
FREERIK ; NS+ADF 4 /hEFR HAS T A ok, 1
Jl VE ST A BRER UK 5 MPTP+AL ZH/NERLE ik
K, MRS MPTP; MPTP+ADF ZH/)NFUBE H 2%
AR, BEEES MPTP #igdEz. Ll 48 h
H—REFIW, B 24 h RIBUER, J5 24 hRIR
FHEE, EEHT 17 AMERE. B ERN
FILFATEA/N R EPRA R . 725 12-14 /75 1
HEATIE E ST MPTP (BLUGRI & 30 mglkg, HFR
—IK, LR 5 d), AN AR U
R A R RIS BV G K4 5256 5 ) 16 #
Z AL HE

1.3 1TAFMR

J@FFSES . /INEUIT AT /& EA% 1 om % 55 cm
(4B, TA —ER% 2 om 4 e/ Nk, 4
JEFFIMUBE— 2L A By R AT . I T B
ARy, /N TR R iEfh g E/Nek, /N
J B A% fok 4 JR BRI AR T, G0t/ NRA iR e
SEAFFRETE . K 3 IO .

BHIAL . /NEMRTRCE T 30 em. H
®Yk 05 cm e JEL b, LR T,
PG AT IUE 284, i 4435 Wn—Ja BT e
GJEL, 0347 MMETHAMES B, 12 2 4
MR —HAET SR, 214 W%, it
0 %re
14 #HmEE

R AMIZE G, RE/NFEZEME, BT
—80 °C{#A7, FTIRLmE ey . W6 H/h
Mo masl, 8 TF-80 °C 17, PL#)ns:
RT-gPCR 1 Western blotting & FH ; Uik 2 2
R MAL, BT 4%MEZRHEET 4 °C /17, L
#8545 HE Yt fdif .

1.5 HE XBURFRERESTK

AU 4 pm, 2 HORBIE | BRRE CREK

ARG RAZ . ERIAE bR W, EA T e g
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o, PSS, B RIS
16 MFEEFHEEAMHMRESNF

7 1B RE LR 40 DNA fili42 )5, A 1%
By WG e L VK R U Fh B2 1 JE [T 24 DNA. 16S
rRNA JLHERP X8 V3-V4, 519751k
341F (5'-CCTAYGGGRBGCASCAG-3')7I
806R (5-GGACTACNNGGGTATCTAAT-3), PCR
ROWRZR (25 pL): Ry 334 DNA 115 ul,
2xKAPA HiFi HotStart Ready Mix 12.5 uL, 1E. J2
519 (10 pmol/L)4 0.5 uL., PCR Sz &1
95°C 3min; 95°C30s, 55°C30s, 72°C30s,
25 MME¥; 72 °C 5 min. PCR =¥ 2% g biEE
JERL KA, 2 BTk E AR, Pl PCR
P QuantiFluor™ -ST 5 (45 e it RGT i T4
e L, Z 5 BN 2R E T AR N, L TR G,
s TruSeq A7 3CEM A, 2807 J5 LA 97%
(1) — BPE NG 7 51 2R 28 S 454 43 25 .G (operational
taxonomic unit, OTU),
1.7 RT-gPCR #&/NRZ=H AMPK. ZO-1.
Occludin B mRNA ¢4t

FREC 20 mg == W2HE, JA 500 pL Trizol,
45 W MR IEE 50 s (TA4E 20's, [E8Kk 10 s)f&, A
100 pL &5, PRFIRA)E EiREE 10 min, 4°C,
11 300 r/min &.0» 15 min, B EJZKAANA 250 ul
SHAE, BAFERE 10 min, 4 °C,
11 300 r/min #.0> 10 min, 7 L3, 902 75%
LFERTC/AK L BEH VRN B0 10 min 15525 17

x2 SIMEER

Table 2 The primer information

RNA FlsEvk s, (i PrimeScript™ RT Master
Mix R &7 R e 5%, 155 cDNA, LLiZ cDNA
JAEHL, i SYBR Premix Ex Taq™ I #F17
RT-gPCR J i, ffiHIM5 1404 Prkaal. Tjpl. Ocln
1 Gapdh, SCHT RT-gPCR M5 1H1 44 T
& NCBI JEFEHHEE, @id3EE 1D 7€ Primer
Bank HARAFHICE T A, FEILEE 2.
1.8 Western blotting #&/\fR 2% ZO-1 BYFRIE

FREL 20 mg 14, JinA RIPA Z4fi## 200 pL,
IAZE I EEHI) 2 al, FAPRHLAP RS,
4 °C. 13 000 r/min &.0> 15 min 5B FiE. &%
FELN KSR IE T s Bicinchoninine acid (BCA)W:
00 2K P v B S 4T Western: blotting 5236, —¥T
ZO-1 (1:1 000), P-tubulin (1:5 000), HRP FRic
P 19G —Pr(1:5 000). HRP tRic=Ehi/M 109G
—$i(1:5 000).
1.9 FitA&E

fdi ] SPSS 22.0 BIFH#HA TG 00Hr, ZHZ
[T 5B A B R 2 25508, BdELA Mean+SEM
Fon, W P<0.05 Bk W ETEBIHE(*: P<0.05;
**, P<0,01; ***. P<0.001).

2 HR54H
21 ADF Zl/MNREBYIBANE

T f# ADF Xf/NERE YRR AR, 1
ADF MG Hic s/ N B AR DL R

A G

HEHF DS HEAFR 51911751

Gene ID Gene name Primers sequence (5'—3’)

21872 Zonula occludens-1 (Tjpl) (F) GAGCGGGCTACCTTACTGAAC
(R) GTCATCTCTTTCCGAGGCATTAG

18260 Occludin (Ocln) (F) CTGGATCTATGTACGGCTCACA
(R) TCCACGTAGAGACCAGTACCT

105787 AMP-activated protein kinase (Prkaal) (F) ATCCTTTCCGGTGTGGATTATTG
(R) CAAGCAGGACGTTCTCAGGT

14433 Glyceraldehyde-3-phosphate dehydrogenase (Gapdh) (F) AGGTCGGTGTGAACGGATTTG

(R) TGTAGACCATGTAGTTGAGGTCA

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3794 (DGR ESTE(

Microbiol. China

NREYEARAERA ADF JEH R H Y
R E/R, ADF 4/NREYERAEYELL AL
AN E TR (P<0.001), JLTJ& AL 4/
T 245, WE1IAFTR . /NREPBA SRR
7, SXTERZAARE, ADF XF AL ZH/) FRAGER £ A
YO0 A (P>0.05), WK 1B fr. &40/
RiEHHEES MR ERESIFRIELE 3.

2.2 ADF 4= PD ##28U/NRIZFN I REPE S

ST B IR A AR AR /N BRAY A T DL R 5T
ADF *f PD # A/ Nz shiae J1rysemm, g4
565 5 @A S 58 43 59 A8 /N B L 1AL ) i DA R sl f
(IR AR PR LR PN /N IZ B RE T o

BHSGAER ER, MPTP+AL ZH/NA30 A
BT NS+AL /b R % B K (P<0.01) , i
MPTP+ADF 4113434 MPTP+AL /N T
(P<0.001), niE 2A . TEFFEEmsi s, 5
NS+AL ZHAH HL, MPTP+AL Z/)N B3 FH 1) Bsf ) B i

\

% FEE

(=)
T

)

)

=

=~
T

(3]
T

Food intakes on fed-day (g)

NS+ADF MPTP+AL MPTP+ADF

NS+AL

1 BHNRERE
Figure 1 Food intake of mice in various groups
e A JEFEHEER; ***. P<0.001.B: MEERE. n=8.

FEK:(P<0.01), ifii MPTP+ADF 2H/N 4 MPTP+AL
1 T PN ] (3 R W (P<0.001), 4Nl 2B flis. il
AT R2EEE R, —JrTHER] PD ARE /N AR A 2
Fagt; 55— 7 HER] ADF AR 7 Ehels it PD
RN BIE 3B 98 5 RO ) & A 2 45 3 Y g
%, LAk, ADF XFFIEH /NR A2 sl 1A B
Eibp Al
2.3 ADF ¥ Z PD {REVNR = IARIBALNAF T

ZH 2 e PR SR G R I RB I A2k, A T
HR5Y ADF X} PD BTN 25 W g LA 2= AR AL 52
M, Lk HE Y EE s ok B S50U%

HE Yefasi s, NS+AL /MRS s
B LA, HESE, EE%, WK 3A
Fi7s. SR MPTP+AL 4/NERZSIH45E b R 45t
e, B, WBUKM, & 3C iR, HHE
T MPTP+AL 4, MPTP+ADF A /NimsiEsh
M SEREVEA T, HES AR o445, il 3D

150 -
140

130

Total food intake (g)

NS+AL NS+ADF MPTP+AL MPTP+ADF

Note: A: Food intake on fed-day; ***: P<0.001. B: Total food intake. n=8.

*3 REPRACHBRESSHRERITR

Table 3 Statistical table of food intake on fed-day and total food intake in various group

HEE 20411 Groups P {f P value

Food intake NS+AL (NA) NS+ADF (NF) MPTP+AL (MA) MPTP+ADF (MF) NAvs. NF MAvs. MF
# H Fed-day (g) 3.68+0.37 6.93+0.33 3.3240.11 6.97+0.45 0.000™" 0.000™"
M3t Total (g) 123.90+10.29 114.52+5.68 111.8445.01 116.67+6.51 0.43 0.84

Note: ***: P<0.001.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



SRIEREAE: B8 H AS TR S AR R /)N Bl 8 5 B A R 3 1 FH S ML 3795

A
_ *k sokok
4 M 10 1
3 i
o " ——
g2 :
m -
1 .
S+AL NS+ADF MPTP+AL MPTP+ADF
B
6 — sk %

i

o
NS+ADF MPTP+AL MPTP+ADF

NS+AL

B2 FHNRITAFMK

Figure 2 Behavior test in various groups

0 A EHEATE; B: IBFFSLE; n=8. **; P<0.01; ***: P<0.001.
Note: A: Traction test; B: Pole test; n=8. **: P<0.01; ***: P<0.001.

Fim. EiRgE iR, ADF X} PD #ER/INEZS B4
EIEAMEA —E R ER .
2.4 ADF $20g PD # 24/ N AA B B B B

BT o ZREMER B ZFEEXT AT, INBHEE
JE 22 FE R BE R 08 25 A0 P 5 IR EA T R VR o
Chaol $8¥UE LI F N o 2Rz —, 45
7R, MPTP+AL 41/ Chaol 8% NS+AL
H/NRA B3 FTHEH(P<0.001), #EH] MPTP i 5:
(1) PD HERY/IN BRI 18 AR - F 2, T
MPTP+ADF 415 MPTP+AL Z41/NRJF LB EE R,
wE 4A . R R 248 RS HT(non-metric
multidimensional scaling analysis, NMDS)/& B £+
PEAMHTRY J7 2 —, NMDS Kt A4~ S s —1
b, SIS Z R B RR 2 AR, [

B3 FEANRTHAEALRRBERSHE £, 40%)
Figure 3 Pathological morphology of mice jejunum villi
in various groups (by HE staining, 40x)

HE: A: NS+AL 41; B: NS+ADF 41; C. MPTP+AL 4{; D:
MPTP+ADF . AZE 2 RE M RIS E ML,
SMEREAER BB, A JZ. B P IR E R mOREE RS
IR, AL O YL AR AT, BRI A AR A AR
RANAE.

Note: A: NS+AL group; B: NS+ADF group; C: MPTP+AL group; D:
MPTP+ADF group. Intestinal villi is the tissue with fingerlike
protruding from the intestinal wall to the lumen. In this figure, the dot

structure stained in the dark blue is nucleus, cytoplasm is stained in
the purplish red, and the vacuole-like structure is goblet cells.

FESL R R — B 7R, Stress /N (<0.2), il
Bl NMDS 8 AT DL ER s et i 8] 1) 25 S A2 B
Adonis 43H FH AR FI 7 4320 R 28 % R AR 22 S5 1) i
. KT Bray-Curtis I 5 7 25 B 2o~ ,
NS+AL. NS+ADF. MPTP+AL. MPTP+ADF 41/
STEBA TR 450 T8 s 8 1 2 2 (stress=0.061), i
it ANOSIM By kXt 4 /N SR RER DA T b7
KIS A BETEP<0.01), il 4B Fins.
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Figure 5 ADF improve the expression levels of Prkaal and Ocln in jejunum of PD model mice
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Note: A: Detected Prkaal expression in jejunum by RT-qPCR; B: Detected Ocln expression in jejunum by RT-qPCR; n=6. **: P<0.01.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3798 A

Microbiol. China

A sk ok
1.5 11 ]
3 i
L‘; 1.0
% =
_g:% -
S .
= 05
[=]
[,
0.0
NS+AL NS+ADF MPTP+AL MPTP+ADF
B
1.0 - N
1
£ 0.8} —
—_—
QB
N1
= o
= <
=l
z B
s £ I
[Saln-1
B
NS+AL NS+ADF MPTP+AL MPTP+ADF
C

ZO-1 | ﬂ

Brubulin

Y 8 \Y <é
\x%\“’?’ %x"”o Q.{‘i'x?s QXVS)
= W \\@"

6 ADF &% PD #REB/R=/ ZO-1 XK

Figure 6 ADF alleviat the loss of ZO-1 in jejunum of PD
model mice

: A: RT-gPCR &l Tjpl A2k /K¥-(n=6); B, C: Western
blotting ¥l ZO-1 )ik /K- (n=4). *. P<0.05; **. P<0.01.
Note: A: Detected Tjpl expression in jejunum by RT-gPCR (n=6);
B, C: Detected ZO-1 expression in jejunum by western blotting
(n=4). *: P<0.05; **: P<0.01.
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