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Investigation on the protective effect of Arisaema Cum Bile on MPTP-induced Parkinson’s disease model
mice based on PKA signaling pathway
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ABSTRACT OBJECTIVE To investigate the improvement effects of Arisaema Cum Bile on Parkinson’s disease (PD) model
mice and its potential mechanism. METHODS Sixty male C57BL/6J mice were randomly divided into normal group, model group,
Arisaema Cum Bile low-dose group [0.39 g/(kg-d)], Arisaema Cum Bile high-dose group [1.56 g/(kg-d)] and positive control
drug Levodopa tablet group [80 mg/(kg-d)], with 12 mice in each group. Except that normal group was given constant volume of
normal saline, other groups were given 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine [MPTP, 35 mg/(kg-d)] intraperitoneally for
5 consecutive days to induce subacute PD model; after modeling, they were given relevant medicine continuously for 7 d; rod

climbing test and line suspension test were performed 1 d
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before modeling, on the 5th day of modeling and after the last
medication. The number of tyrosine hydroxylase (TH)-positive
neurons in the substantia nigra of mice were measured by
immunofluorescence; the levels of interleukin 18 (IL-18) and

tumor necrosis factor o (TNF-a) in serum and the levels of IL-
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oxide synthase (iNOS) in the substantia nigra of mice were measured by enzyme-linked immunosorbent assay. The expression
levels of cAMP-dependent protein kinase catalytic subunit o (PKA C-a), glutathione peroxidase 4 (GPX4) and ferritin heavy
chain polypeptide 1 (FTH1) proteins in the substantia nigra of mice was measured by Western blot. RESULTS After last medicine,
compared with the normal group, mice in the model group had significantly longer pole-climbing time (P<<0.01), significantly
lower line suspension scores (P<<0.01), significantly fewer TH-positive neurons in the substantia nigra (P<<0.01), significantly
higher serum concentrations of IL-18 and TNF-a and nigrostriatal concentrations of IL-1B, TNF-a, COX-2 and iNOS (P<<0.01),
while lower protein expression levels of GPX4, PKA C-a and FTHI in the substantia nigra (P<<0.05 or P<<0.01). Compared with
the model group, the above indexes of mice were significantly returned in Arisaema Cum Bile high-dose group (P<<0.05 or P<<
0.01). CONCLUSIONS Arisaema Cum Bile can improve motor impairment and reduce apoptosis of nigrostriatal TH neurons in
MPTP-induced PD mice, and has neuroprotective effects on model mice; this may be related to its inhibition of neuroinflammation
and the inhibition of ferroptosis by up-regulating PKA signaling pathway.

KEYWORDS Arisaema Cum Bile; Parkinson’ s disease; 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine; cAMP-dependent

protein kinase signaling pathway; neuroinflammation; ferroptosis
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RAE VA SAFFE TSR BRI R B ZC i 2
AR IRYT EAR RRIAR PD I AREER , {H A BE FH 11 %=
PR, HA I A vl g S 80w R Ow™, i,
SR N2 4G AR PD YR YT 25 02 H T AR R R
[R]

PD J& T~ & Hf “EE 7 B H e B e L R
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AL 3R /b BHACHR R KN HRIE , B 75 M R TR IE,
B 5 g XU SRS TORIE ™ . 1B 2 (Arisaema
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{37 e (cAMP-dependent protein kinase catalytic subunit al-
pha, PKA C-a) 8 [ ZIRE I, 9020 A A B A Ve 1
YEFAHLEL, S RH R AL BT A PD 4@ LS s ik 4
1 &
1.1 FEMNFE5EE

ALLEGRA X-15R % b= I i DAL T35 6 Beckman
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23 B RX203063M ., RX202412M . RX200401M .
RX201999M; %t PKA C-a —¥T . % GPX4 —¥HT . %t FTH1
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TSR IR B o R S B M S 1 129% e B
T 511 - 3R DR s P P e 4 7 LK (Pl 80~110 V7, i ]
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B ECL 552 ¥ , fff FH 6 5 22 D g (8 AT B 5%, fff
F Image J 1.8.0 3K AT IR BEAE I 43 vt bh . LA H 8
M5 W28 H (B-tubulin) 457 K BB Y I EFOR H Y&
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2.8 HitFEFH*
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BIRE IR L2555 7 KA, 5 IE R 4 LA BRI 2 /N B
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0.05 8% P<<0.01) , ZEJE 2 2 v 2l FIH e 22 s 791 A/ B
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W1,
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IL-1B 7K F-F AR 22 J3 7 TNF- . iNOS 1 COX-2 7K V-
IR (P<<0.01) s AR R K L 00 F 2 /N BRUML G Hf TNE-
o 7K B ik B 5T R TL- 18 7K - 1 i 3 AR (P<<0.05 1§
P<0.01), Z5RMFE2,
34 INBRMERT GPX4 .FTHL . PKA C-a EHFRIEN
EER

5IE R A T, AR 2 /)N B B8 BT GPX4 . FTHI
FIPKA C-o £ 1 IR 7K P 349 fil 25 FE AR (P<<0.05 5 P<
0.01), SRV LbA, A ARG 2 /N BRI R B |
WE A RBKFEZ R LG 2#E L (P>0.05) , i R
e 0 H 2 /N BRI PR BT b AR B SRR KO B T
(P<<0.01). #iRILE 2,583,
4 g

PD 5 1 2 MLl R AR Ry i S PERR B WU B AT
BIR G245 T PD Wi BLRRAE A 2R BT 22 L e RE P 22T 1Y
TR B Ty MR G Y AR A R Won , &
MPTP 3B/ NREEAS B0 T 40 B R 2 AT 3hRE )
TR T U R AR B S X B B AT A
57 MPTP 3~6 h J5 Pk & 1E 5 5 1 5 1E 5 414 Lh, A A 2
/I BRGS0 5 TH BH P 22 oo 8k 8 350820, X 3t
HIMPTP 5 & | Z L IERERI 20 RSB T . 47 877 I
SRR S /NR Az 3hRE W] B TR, B PD
M7 2N BB TR R D Ny . AR ZE A E , R AR R
BLReE R EM ORI EH /N B TH BRI #f 28 0%k
T R, HOZ A/ N R AAT R e )t B, U
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Bl HHENERRERBZED THBE&W@%M‘J%E%%%@(X&W

F2 BE/NRIERREBRPRERFKFENESR

(x+s,n=6)

9 M3/(pg/mL) MR/ (pg/mg)

IL-1p TNF-a IL-1p TNF-a NOS  COX2
E#4 4215275 88.04£856 4711140 2469£244  LITH015 275+046
i 26501071 119691797 934127 48174227 2551028 1831062
ERAERA 1959340 108061458 769163 30141493 169%023° 447£050°
TAEMEARA 17382245 101212771 565£079° 3155+499 1293015 365£0.75°
IEEEARA 17852245 0.M4£1324 S73+081° 2827+235° 1194026 328062

a: SIEF A R, P<<0.01;b: SARILH HAR, P<<0.01;c: 54
H4s, P<<0.05,

GPX4 17 kDa

FTH] s, = ¢ s 2] kDa

PKA C-0 | i— - — 46 kDa

B-tubulin

S G S e ;0

IEHAL FERIZe JHREEAE R

il RTRi | gl
B2 FAHMRKEFRS GPX4.FTHL.PKA C-aZEH
RiEBKE

EZE G 2023 4R45 34 446 15 1

K3 BANRWMERS GPX4.FTHL . PKA C-a EH
RIFKFEFMELER(x+5,n=3)

415 GPX4/B-tubulin FTH1/B-tubulin PKA C-cu/B-tubulin
FE4 037004 043£0.08 036£0.04
i 0231003 008002 0.14£0,08"
[ e 029006 0294014 051011
it el 038£001° 0461016 0444012

a: HIEF A, P<0.01;b: H5IEF A, P<0.05;c: SR
H#, P<<0.01,

4 RAEFE PD (W iE R b 25 HEAEH 18 R
JES P M REM 20T, KM PD B KA
R, PD B KK IL-1B . TNF-«, COX-2 %n iNOS
SRR AT 2 BTt /N BT 40 MO s, Hax A
YR IV Az FH U 1) /0N BT 44 L ) NLRP3 MfE/ (NENID
A", IR A S KR R 45 A 8 5 IR R
AT, BB ER AT LIS TGRS 32 4A |, i i cAMP-PKA
{7738 AN i) NLRP3 4RE/IMARTE 1. ABFE R B1,
L?ﬂi”‘r%?ﬂtbﬁ B 20 /N UL A TL-18 \ TNF-a /K -5

0 S IL- 18 \ TNF-ar ,COX-2 ,iNOS /K E- 25 i |- T,
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BRIET I Kt i ot 8L A4S B R AR 1 200 ff A
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