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B R JE B F TNF-o IL-13 X IFN-y Y %, FiE 42 RARMAER 28 A#ATPDEM S G, Wb HAEAA
(PDA) X 5EAM AR REAAX L) FF5E T HEARREAMX 404 AN H 4 14 AHALAE 2K
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AR KCA Lk, E G %% 3 (Western Blotting, WB) 4 Il B J 80k (£ IFN-v & & 7 % & 40 A 1l 2R 80K 4 11-
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ELISA:AX 4 M 4 MX A 5 PD A& i TNF-o« B1K, 2R AL T FEXNCP<0.05) . MX 4 AX AW 8 FIK,
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Abstract To investigate the effects of araboxylan (AX) combined with madopar on inflamma-

Methods

Objective
tory factors TNF-a, 1L.-18 and IFN-7 in rats with rotenone-induced Parkinson’s disease (PD).
Twenty-eight rats were randomly selected from forty-two rats for PD modeling, and they were divided into 4
groups after PD modeling: Parkinson’s model group (PD group)., madopar group (M group), araboxylan
group (AX group), and madopar+araboxylan group (MX group). The remaining 14 rats were randomly divid-
ed in to blank group and solvent group,with 7 rats in each group. The M group was treated with madopar; The
AX group was treated with araboxylan, and the MX group was treated with a combination of madopar and ar-
aboxylan. All the rats were treated by intragastric gavage for 14 days, once a day. The suspension test and
climbing-pole test were performed, and Western Blotting (WB) was used to detect IFN-Y protein in the sub-
stantia nigra striatum, while immunohistochemistry was used to detect IL.-18 protein in the substantia nigra
striatum. Enzyme-linked immunosorbent assay (ELISA) was used to detect the expression of TNF-a and 11.-183
Results

in the serum of each group. In the suspension test, compared with those of the PD group, the hang-

ing time was prolonged and limb muscle strength was improved in the AX, M and MX groups, and recovery of
symptoms was more obvious in MX group ( P <C0. 05); the results of WB showed that,compared with that of
PD group, the concentration of IFN-Y in the substantia nigra striatum decreased in the AX, M and MX groups
( P <<0.05). The results of Immunohistochemistry showed that, compared with that of the PD group, the ex-
pression of 1L-1B in substantia nigra striatum in the AX group, M group, MX group significantly decreased.
The results of ELISA showed that, compared with that of the PD group, the serum TNF-a decreased in the
AX, M and MX groups, the differences were statistically significant ( P <Z0. 05), MX group was significantly
lower than AX group, the differences were statistically significant ( P <Z0. 05).  Conclusion Araboxylan
combined with madopar inhibit the release of inflammatory factors TNF-a, IL-18 and IFN-7 in rats with rote-

none-induced Parkinson’s disease, and improve the neurological function of rats quite well.

Key words: araboxylan; Parkinson’s disease; neuroinflammation; TNF-a; IL.-13; IFN-y
I 4= 7% 5 (Parkinson’s disease, PD) J& 45 — fh % AWEFN D HAB AR A A . AX HAA AT
DL 2 B AT PR . & BR R R R A5 0. 1% ~ g ek B BT b R RN i G 25 A TR R R A S s e T,

0. 2%, FLIUR {5 B AE LSRR (SND Th S MR A5t LR A6 HE I 5 PD A BUE A L 3 ik AX F

MEITCH B Wi Je, LU K o % i #% 2K H (a-synuclein,
a-syn) 7E AKX # 28 2 58 (central nervous system,CN

S) 1 57 R A T B G /MK (lewy body) BTE B
UTAER S T Toll # 32 fA /4% % 3¢ N T-«B (TLR/NF-
kB {5 53l FE 5 PD AH OG5 E A BT AR 1Y BIF 5 8k Bk
2 RN « R E NS Toll FEZ KL G I
TG /N B 5 41 B L % R F-« B (NF-«B) 1 1k, i3 o0 Bl 788 3R
JEHF o (TNF-) K A 40 R 1 (L-1p) 1 K ik, fi
S AN L PR - B 7 AR R 43 WA i85 S A L AE T OF i PD
R B FE Sy TR (IFN-v) J& —Fl iy T 2
HEE T 40 B A A R 40 i B . R YR T
Tk 22 U e B8 3l ) 0 M B R 24 B 5 i S Ak il
i 0 AT RLZE i PD RER L U] 24 B4R R AR, 2
KR G B IR R A e . SR, H
T BIR T J5 AN A2 DR Bk g BR 1 0 19 & g, BT R
A B TR AR B B, R YT O AR bR T O
L7 CFIRME” R R 7 BB IT SR . BT
AR R BE (araboxylan, AX) f& —Ff Z 4 . H B 7411 4%

T WL PD K B 32 2 i AR w028 1% 0, A6 48 v
F (TNF-a IL-18. IFN-v) 43 i, T fift 45 2 K B R i A
F TNF-a. IL-18 & IFN-y (974846 5 PD KR # £ 1)
REAH SC T 3 AX BiiiA PD nl GEAE ML, S AX H
T A1/ 8E 7 PD I PR FH 4 A 52 564K 35
1 MR5R®
1.1 25 btk
1.1.1 SE5eshy MM SPEF % Sprague-Dawley
(SDY KR 42 H,6~8 it 4k &E 160~180 g, gL T
J7AR e R AR S Zh W) H R A RS A VR AR S
SCXK (#)2022-0063, K B 3% 47 11 B % B= 2 B
SPF BE*# 5256 s W) AF 55 vt KRB A e 88, JF 3 1
TFRIAEE 1 JH . S8 R R s ARy AR B
VL R B2 27 B S50 s W AR H 2 D s g
11,2 B AL e B 3546 (3 Sig-
ma A D, K2 LY CH 254 R 2D, BT RA
AREHEAX) FEE R T AR T TARAFD,
St IL-1B B od B P AR e S bt TFEN-y B 50 B i ik (3
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[E Abcam A ¥ F] 2 &), BT B-actin B 37 B 31 44
(P E R Protein 23w o 2R 3T B H0 AL 2E 90 %
Pt (£ E ThermoFisher 2 &), vK % 9] F #l (1£ [
LEICA 24 w)), 62 B 4 (18 B LEICA 2 H)),
ELISA 5] & (b B DU S s e AR MR A 7D
1.2 Jk

L.2.1 shsrdl  SD BUFHEMERER 42 H L BEHLEE
28 Hit4T PD & #81, 1 A5 43 i 4 AR AY 240 (PD
4 EZ WA M 4D FBT R A RBEH (AX 4D 3%
ZE A ARRBBAMX 4)4 MH.HH T H,
HoAy 14 HBEHLAY A28 X BR 2 R 50 ot R4, 4 7
=

1.2.2 IR SRS I KT VR 5 £ i R 25 6 %5 PD
PR A0 BER (1.5 mg/kg) W i T 28400, W 1.5
mg/mL, 4 T8 FHE A ESA 6 d ),
1525 1 IR ELE 28 d, %18 YANG Y 45547 24 bR i
4 PD AR R A B BE i 7Y Y B £ AR AR )E L 5 R
AT U555 5 3 R U Ry e A By . TR R
PELEEE AR TS ZE AL 1.5 mg/(kg + d) B iE
Zron2y 6 d T 4FES 1 IR IESE 28 d.

1.2.3 #2505 =S AR IR4L, % 7 % B4l K PD
AT EHRF I, AX 41 M 41, MX 4145 7 4]
HHIE M A EZWHEE (50 mg/kg. R 10O+
i, AX 4fdFH AX HEH (0.8 g/kg, BER 1 W) T,
MX 4 ] AX(0.8 g/kg. K 1 TOBAE L (50
mg/kg. B R 1 YOHEH , & HRKRAEMRSE 14 d. &5 —
WHEB S5 24 b N H A HE R K AT HE 1747 Sy 2
2.4 APR2fi i TE & B R R T B4
JEHFFICHF N 25 3 W, Y 25 58 5e it H A7 47 S 240 5
RS F TR I R BRNLBK T R RO TR T
KRR 48 22 (BHA 2 mm K2 30 em) .48
22 BRI TET 1 m, T SR K R MR A IRE ] % SRk o )
AT PS> :0~4 s HO4r.5~9 s H14r,10~14 s K
2,15~19 s H 3 43,20~24 s H 4 43,25~29 s K 5
gy it 30 s 6 4y, HHKREZME 3 K, K
[P 5 min, JAFSEE . PEAL K B DY Bz 20 0 B i 1
AT L 100 0ty J3 8 B TR R FF (5 60 e, ELAR 0. 7 cn) JH
B2 FHZD A1 94T o PRAEA R4 07 Bk ) F 3 B AE R
FF B IO 4 R RV AF (AR IE T g R AT F v i
1090351 B R ARVFIRHT 3 k. PFArArifEdn T . U
JEE 3 — BRI AFE R Ry 0 43 5 B8 ) AT {H
WA 5 B ATAT A 0.5 435 B AT 5 ) B3 i A vk
JEET AR K S JEAN 1 s WATERE N 1.5
Oy s ANREIUFE , HHEHVE N 2.0 4%
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1.2.5 FEAREEHC T K BGEATAT R 2 0t o8 iU
UCH B BEALIE I 6 K BRAH S5 960k 0 K Bk A T IR B
RIS IR I I B kR L, W IR FRE 1 h 5, T 4
CE.L>HL 1 000 r/min, B0 20 min, B E W, il — 80
CAEVKAE . BEALBEHLEE 6 H B Wk BBUIK » T vk %
I S R L VR A R R — 80 C UK A AR
& AT WB KN R BB B 80R AR 1 TFN-y & H
Fik s AR T Al 1 H R BT O B P T G R B
IKFN A %6 22 5 W SR A7 D9 1 5, IO BB L 40 &
B IR N S A AR TL-18 B R
ik,

1.2.6 LWk

1.2.6.1 ELISA K B 7E TNF-a IL-1p & &
N —80 °C pK A B ML » #& 20 min, &MU 4
REAS Kb e St B B L 1L 100 L AR 23 50 AKE A
TRV A [F] ¥ 2 A58 B (R 1A ity A 0 AR o, S A B S A
3T°WEE N L S A Lk B P R ASORG T 3 K
TE 450 nm AW OYGE(E .,

1.2.6.2 BEAIL M 4202 5 W R B K, 4% 1]
R BRI S 7 P13, 1 38 A R P T SR AR 2 T RO
FKGEREER 6 pm, U)K 3% A7 B R 5 & W i R 1
EATHRGEE 10 min, HEHRARBHES
ARG FHZE MK YEY 5 min, MIA 3% F it 4k &
20 min, FZE MK ¥k 5 min, /] PBS #2301 min,
5%BSA.ZE T 30 min 7. — P TAERRTE 4
Cak B, i —PL. 76 37 CHFE 20 min, B H, W HAEE W
5 ERREE .

1.2.6.3 WBHM M — 807 vk 4 BUH #E A, BEAL />
5 M — 0 e i 2T R A R T R v R
i 20 210, i 4R RO T & R MR AR 1, BCA 15 2 2R
Pk B AR UCGHEAT 12. 5% SDS-PACE HLUK 4385 14 . 1
Pk IR W B R0 T 28 0k, B EPE PDDF B L, R
PR, — P A %, TBST Befst 3 3. in A —
br.ZRWEE 2 h, ECL k&G W5 . 8 - 47 , Image]
BAF BB L L B-actin A NS B M Rk,
1.3 Sit¥ ik MAREL (£ FR, R
SPSS 27. 0 Wy B IK 3R J5 22 43 B AT B8 4 B gt
Xof 2L (B P B . 25 55 SR T LSD K 865 i 22 A FF R
FH Dunnett’s T3 #:5:, P <<0.05 NZERASiT¥E
X

2 H#R

2.1 A1 hgER

2.1.1 EBHLK PDEMA S5 4 wRHEHE
B () B J 4, 25 S A1 G i 2% L (P <€0. 001) 3 AX
A M 45 PD BRI AL, AR R T K, 2% 7 A 4
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P (P <<0.05) s MX 2405 PD iR 40 i, &4
I RE A, 22 5 A G322 L (P <<0. 0D s i H MX
P AXH M ABHRER, ZR LRI EE X
(P>0.05); B HARRS T 0, Bl Rk 1
p NI A RTTE N i RN = o TN L R T
1.

*1 SRAXREEIBER

2H 531 n BT
A 7 4.0041.91
el 7 3.57+1.72
PD %4 7 0.5740. 79
AX 4 7 2.4341. 40
M £ 7 2.5741.51"
MX 4 7 2.86E1.57°
F 7.134

P <<0. 001

FOXNHEXHHEEUNGEDXRT;QF5Z B AM,a;
P <<0.001; 5 PD A At ,b: P <C0.05,c: P <<0.01,

2.1.2 JEFFsEs PD A 52 A A A, K
B DU Ji Bl 0T 6 0 B S T I, R BE LT
HIERE ER A5 E L (P <<0.001), AX 4,
M KR5S PD 4 W RCHh R ) W ek, 22 e
GiitaEE L (P <<0.05), MX 4% PD 41 W] i ot & 4
AR TEHT 5 F2 o, DU R FH L B VR B B — R PR e 3 4T
JELERAGIFEE X CP <001 U4 41 KR4
TS B R GE TR B I A L n LA T
Tk AE R E R, LR 2,

®2 BHXRREHIBRER

205 n JEFFBF 43
RIEE] 7 0.21+0.27
) 7 0.2940. 27
PD 41 7 1.5040. 41°
AX 4 7 0.93+0. 45"
M 4 7 0.934+0. 53"
MX £ 7 0.7940.15¢
F 9.937

P <<0. 001

FOXRNIUTEXHHEEUNGEDET;Q 5 R a4 M, a:
P <<0.001;5 PD 4 At ,b: P<C0.05,c: P<C0.01,

2.2 ELISAKn 5725 FI% R i ) 0 REZH Lt g,
PD AL I 7 TNF-o S REME . ZFHFEEZEXCP
<0.001); AX M 41 . MX 45 PD B R 4 b %5 1ML i
TNF-o &AL, AX 415 PD BRI Hh s, 22 5+
GiitEE X (P >>0.05); M 415 PD BERI4 4, 2

A GIHFE X P <<0.05;MX 415 PD B RI4] [ %5,
ERAREZEXCP <0.001), MX 45 M 4L,
EZRLGITHELCP >0.05;MX HE AX AL,
ERAGIHFE X (P <<0.05), 525 1%F B4 HEH
XPRRAH e PD AR A I TL-18 i . 254
WFEEXCP <0.001); AX M 4. MX 45 PD #i#l
2 LRI TL-18 & i R L, AX 415 PD BERUA
BLERA G E XL (P <0.05): M 4. MX 45
PDBERIA LA, 2R A W EHZE X (P <0.001), MX
HE MALK. ZRLGEITFELCP >0.05;M
HMXAH AX AWK ZRASRITFELCP <
0.05), W% 3,

%3 KBEAKRR ELISA T TNF-o JL- 13 &R BAfi.pg/pl

50 n TNF-a IL-18
25 LR R A 6 66.26+38.17 116.704+13.56
X IR 4L 6 59.90456. 92 127.80+17. 54
PD 4 6 215. 30499, 33* 218. 30424, 35°
AX £ 6 184. 70439, 24 189.50+22.57°
M 44 6 109. 6027, 94° 160. 40426, 13¢
MX 4 6 82.43415, 83 143. 4029, 21
F 8. 951 17. 147
P <0. 001 <0. 001

FOXRNIUTERHEEU TR T;Q5EH4AHMWL,
a: P<<0.001,5 PD # A8t ,b: P <<0.05,c: P<<0.001; 5 AX
L E,d: P <<0.001,

2.3 WB I 2% 21 K BR85S AR 40 41 TFN-y
B RB R 525 [ B % 50 IR L
8L, PD 41 BB SRR TIEN-y 1 & i3 5, 2 R A %t
NP <0.00D) ;5 PD A LA, AX 4 M 20 2Bk
SUIRIK TEN-y i & L, 2R AR EE L (P <
0.05);5 PD 4t . MX 41 2 i 8OR A IFN-7 /9 &
HEK.ERARIT¥E X (P <0.00D), 5 AX 4
Fodg, MX 4 B i 8OIR /R BDNF & (4 &k 8, 2 5
LG FELCP >0.05), MAH5 AXHAHK. 25
TG EXCP >0.05), WKH1.K 2,

THAE AFE PoH  AxE ME  MxA

IFN-y — -'-D —_—
B-actin we— — G SE— S— o—— /) D
A IFN-v(y T4 %) ;B-actin W5,

M1 ZBRSCRE IFN-y & Ak F R

SN 19KD

2.4 YA Sas PR EA  E R R L, AR
AU B SORAR TL-18 RiAEH B3 m; 5 PD 4 1t
BLAX M 4 MX 41 B R SURER 1L-18 Rk @b,

WA 3,
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H.aE A EE MERE AR,
B3 Rkt ERSUKE IL-1p & A k& F

3 itig

PD J& —F fE 47 M b 22 3R A7 M 0, b 48 R E I
IO 2 5 302 B i Rl A 28 J0 b R T o i DR 2 D
REWFFEETR R A A AL NS PD & W L
Z [H] AR 2R O B IE 552 K v AR 4 40 B L 1 K
FHER 4 TNF-a IL-1B8 A1 IFN-v, & PD A4 3 %% B4R
fiE 22— AR R 28 2R G 14 G 5 AN L T /) G U5 40 i
TR T ¢ o 240 P o 3 3k R T8 IR ke 5T SR, DA S Ak
ST B, X PR 3R R T B R S SN X i 4
JoA TR . DRI s B RAS R U] 6 /) s S5 240 A 3K
TG AE PD g B R 45 H SR L 0 280 40 i P 10
B RECA I T, DA 2 M RR s o i et i
TR S e 1 KOG T RAEAE 22 UL i e Pl 28 00 18 W 12
2 B AR F B A 920 S, P28 R IE 2 PD B0 1Y B 2
YRR A FE SRS AL h L AR 2 i T BE S
Z [ Re 2 T g vh BE 5, OF BRI PD 191 202 3l
RS ZhRE IR A 45 J5] B A8 A 28 20 | e HIS P 0, H
AIEL A2 PD K RS Y 28 oy 3k0 Y AR B 98 R
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LR BT R R e S R WA R T 2546 1.5 me/
(kg « d) HEELLGZ6 d 5. /725 1K, %2 28 d,PD
RN R BT OE SR s e NS e BT R E N
GRS R AX R
A RO G IR R i B TR PR L R IR A
PUMh I A R DT AX TR RUR S H T NF-«B
23RS NF-«B 15 53 J% 5 %01k 0 380ORT 98 9 )2 i
YN NF-kB AT DL AR 48 5E 40 i I F- 41 TNF-«
MIL-18 Rk AR5 h 8T T AX X PD sh4¥)
A i P A 28 8 M 0 O DR AP VR D SR 5 SR T
2 MR W) AR R 10 PD B R I P S 5 SOIR AN
2 S5 200 L 1 2 O S IO 440 L 1 98 0 L AR S I 9 P R R A
F TNF-a F1 IL-1B (4 B, ki P9 78 B SCIR AR TL-18 Fi
IFN-y Fik @ E, AX4. M4 . MX 445 PD 4
B, Mg TNF-o 1L-18 B9 7 = BB AL, 1 B MX 41
5 AX 24 M 4 e FREARTE S W] s L7 o TNF-o
fE MX 415 AX A, 2R A58 . Kk
WSO WB 25 R BR, AX 41 .M 41 . MX 4145
T HUE IFN-y 2 (A 9 26 58 5 2 804K, 1 B MX
M5 AX 4 M 4, R B s 7R AT 2 %
FESC B0 FNCAHT 52 560 & BL45 241 K BLA T 1 U e R B
ok, 45 R R AX i A PD KRz )
ik PR B A 1] 58 i A 1 B

AR F W AX BEA 98 £ 0 B8 500 4 6l
RAENF TNF-o, IL-1p 1 IFN-y BB 08 %% PD K
B 2 5T SOBR AR Bt 28 0 1 002K L 380 2 PD Y B 48
Tifie. o AX A 36 2 8 TR 9T PD I AR v A 48
AT ST I A TRD HsF A I PR FH 24 38 5 B 4L T Y JEL K
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