e & RRUERHIE Tau 2 B d E SRR ILENE 0 E RRIAFEIRAIHE
KB

HAED, R S B @G ARER, aMZNEL bBEEESR, WHT BN 324000)

WWE: BRY i Ak T 2w sk & 84 #& g% (Parkinson disease, PD)ik4mii k%9 3h fk 5 Tau & & BEERfLA2 B 2 1) 09 %
Z.AE K150 A RAMAS A= G4, 1-F K -4-X 3 -1,2,3,6-m &.4k72 (1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine
hydrochloride, MPTP)40 & #2540, 440 50 R, A MPTP &2 PD K RALA ., LM F &K KK AE, KGRk E
SR R G BB BRI IR AT R S A B DA R TR R 5 LR Ae A ARBATILER , AR REDSAZLRITRE,
i i B BE %, 9% R R 5 (enzyme linked immunosorbent assay, ELISA)i& %} Tau & & 9 B B AL A2 AT . B R KW
HLERHTRE, ARAXWIEST K AR DAY Z T AT RETNE LR Sx@atat, MPTP kA& . #
AEFE A, AERMBTAM RS LM B . HD P-Tau & & &Y RHEAK(P<0.05), #EHKIY Z2EK(P<0.05), sk
Y i Tav Z A Ay B R .93 (P<0.05); 5 MPTP 2a4art, 2202 . 3ok T8 B 50k . 4RIk amIe TAA R 45 3
B | %L P-Tau & & &k 25 (P<0.05), #iBk#R I, oMb i DA 250 40 feL6d 8 = 59 R EAK(P<0.05), 518 £
Ak st PD AR X R AARPAER, 474 Tau & & 69 i BB BRAR £ 2% T 22 BAR I AP 257000 7T fe L),
KA AT ARk, e &sm; AFEIK; Tau & G
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Study on the Related Mechanism of /-stepholidine Inhibited Phosphorylation of Tau Protein to Improve
Cognitive Symptoms in Parkinson Disease

HUANG Xiuging®, ZHAO Xiaohuab, XU Jianb, ZHOU Chun®(Quzhou People’s Hospital, a.Department of Neurology,
b.Department of Rehabilitation Medicine, Quzhou 324000, China)

ABSTRACT: OBJECTIVE To investigate the relationship between the improvement of cognitive symptoms correlation
function and the degree of Tau protein phosphorylation in Parkinson disease (PD) treated by /-stepholidine. METHODS One
hundred and fifty rats were randomly divided into 3 groups, including blank control, MPTP group, drug group, 50 rats in each
group. The PD rats model were established with MPTP. The body weight of rats were determined, than the latency time and the
percentage of the swimming time through the Water Maze, the number and diameter of the apical dendritic branches in the
hippocampal pyramidal cells were compared. The hippocampal neurons of rats were collected and the phosphorylation of P-Tau
protein was calculated by enzyme linked immune sorbent assay (ELISA) method. Finally, the hippocampal tissues of rats were
collected, and the apoptosis rate of hippocampal neurons was measured by flow cytometry. RESULTS Compared with the
control group, the body mass, percentage of swimming time, the number the apical dendritic branches and the expression of
P-Tau protein in MPTP group were significantly decreased in drug group (P<0.05), while the latency time was significantly
prolonged(P<0.05), and the apoptosis rate of hippocampal neurons was increased significantly(P<0.05). Compared with MPTP
group, the body mass, percentage of swimming time, the number of the apical dendritic branches in the hippocampal pyramidal
cells and the expression of P-Tau protein in hippocampus were increased significantly in drug group (P<0.05), while the the
latency time and cell apoptosis rate decreased significantly (P<0.05). CONCLUSION /-stepholidine has protective effects on
rats model of PD, hyperphosphorylation of Tau protein is the possible mechanism of inhibition of /-stepholidine protects
dopaminergic neurons.

KEY WORDS: /-stepholidine; Parkinson disease; cognitive symptoms; Tau protein

A 4= A% 97 (Parkinson disease, PD)[ &7 7 A PD J% A2 B S AR S SR o, BRAG R f2k
P R AR g U shRepats 2 R EL AT S L R T &Ry
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—RiEMHYIR, JBT % B % (dopamine, DA)SZ K
() v SR A IO, FEAE D1 ia-D2 BEH i X 24
B PN, 7 e T e el S A AU AR I 9] PD
BEMIGARIER, S5AEZEREMH, EE
WIR I e % K WGYT PD SRS sh g1,
7 T G T W A 2 0 1) 24 AR F T AN BE SE A A RE
BRIRPRRCR, R A Jie T4 R e Bl — £29F DA
ZAR, KR SR EE 1A ARG AR,
I Hal i ix s sz 40t PD 2457 2. Tau A2
FHERACIZ A B A, FE Rl g DA R S I A
K ST R AT AR U e T & B NE BRVG T PD
(115 FHUEL, S PD A KN RR A (14 B 6 T 72 32 4k B
T PRE R A 1

1 #e

1.1 k7]

T i@ T 4 TR WE W Y (R B S S AE M) BB
HRAA, #5: Z-059); 1-FHIE-4-53E-1,2,3,6-
VU & Mt BE (1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine
hydrochloride, MPTP, P WiRFIH R A A, fL5:
30187); DMSOCGE = RAEMHARAIRAF, 5
ST038); MEEHMCEE s REMHAFRAA, it
T C0201); MG (E= REMHEARFRAR, it
51 C0225); H 73 (Gibico A Fl, 15 : 11039054);

AR EREMARAA, #H5:
PB180523); Fal#i g 1 (B IE A=A IR 2w, it
“5: B28038); ELISA il & (L7t fm A= RHE A
FRAH, #t'5: KJ-2262); PBSCGE = RAEMHEARA
FRA®E, #it5: C0221A).

1.2 W

150 HfdfER 18 A s SD KK, SPF %, J,
W T A 4 R ARSI SR PR A R, &R S
2008001661342, 1AJH & N (350450)g. 7E=iF LA
FAZFR RS N TSR, HIBRAZER |7 200
FIME 19 100, HEE iR N A H 25 KR
SRt 08 1 Y AIK,

1.3 4%

Morris 7KK M3 MT R4 (32E CleverSys
Inc A #); 35 mm “FIL(FEEFEYAAE);
Thermo F&ER & /R 4H o 5% 7 48 (36 1B 28 BR G /R
B AT]); OLYMPUS BX41 B2 & ks (H 4
BAKE A 5]); Corning 4 il 5% 77 (32 Corning
A#]); CytoFLEX it 240 B A (36 [ D1 o 2 P /R R

R E BN 255 2018 46 5 45 35 B4 5 W)

AT
2 FiE
21 WU G Y

BRBREBENL A 3 4L, 25l as A Xt R4,
MPTP UL K45 2540.(4 mg-kg ™" 72 Jie T 4 e W ik
+MPTP), 4150 A, XHFATIREHEITICR,
LI 1 R, AHARRIEERE S mL-keg ' [
AR I 23 IVE ST 0.8 mg-mL ™ (2 Jig T4 e
B VR, A A TR T A R E BRI AR R IR N
4mgkg . LRI 2~6 K, ALFHL KRS
T G A R R B S T R R VR, AR KR
IR R R IS E ST S A B S 3% DMSO AR EE
#57K.30 min J5, 45254 MPTP 20K A AT HE
JE 55 30 mg-kg™ MPTP, 45 [3565 R 4% K R M Jes
T SRR AR ) A B R K
22 ATHFWM

KH Morris 7KK 5 Jaidb A7 € frpid7 k5, id
SRR IREVE AR, I KRR IR O 60 5. AR R T
Gk, TR, D3k 120 s PR RAE
J5 S £ B A SR B (030 K B[]

2.3 KRS o 5 AR 7%

FETH T, F SD KB I, K i
HAUHAT R, SRA A A B EE KBTI VR 3 UK,
X B R DL R I AT R, B H VIR E R Y
0.5 mm f#EEL, RAEH 0.25%HE A fERSRA
L35 B 40 B FR AT AL 15 min, ZRJ5 IO
TEA B R A L &b, AR T R E
WeFT, B AR M B B %2 1000 romin”' B
OAREE S min, EF RIEW, 5 AN IR O
Y M AT EOR R, BEERE 200 HIIEM, K
YRS RE R BN 1 X 10° A -mL !, R T80 T
HEE TP A 0.1% 2 B 28 IR 5 47 1) 35 mm T~ 11
o, BT MR R TEIE 1 d )G, e d i
IR 1 d DUSTRONFTRE B, (AR EIA 3
4ugmL™", MTFHME MR RAMK LR, 1d5
B2 RI R R G IR, AR BT L AT
Lol B 2 d AT 1 I, B5FRE| 7~10d A,
RSB EAT W, Bef% A BRI A 4 o AR,
B8 FH T AH S b 1 52 o
2.4  ELISA VERIIK B 5 Tau & HIEME

R BENLE 25 ROK RIS A T IK HRtEE,
FERR. B3k, BOB R, AR SRR,
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U HRE G BEAE, FRvHEH Tau 8 H 3G &,
2.5 A BRI K BRI S 4 T I R T A

K PBS(pH 7.4)%}ifg 5 #h 22 Jo 20 k4T 3 4K
e, THA 5 min, SREUE MIEE FRIR A LA,
XA S WRAT s il R A M, L — AT
F 15 mL MEOEF, B0 ER B, A PBS
e 3 Wk, EF LB, iR, B
F PR 9 1< 10%mL ™" BL 100 pL f9 28 i 2
T 5 mL maUEH, W 5 pL Annexin V-FITC 1
10 L 20 pg-mL™" FIREAL PREEVA W IR 21 G T = iR
BEOGHEE 15 min, £ E I 400 pL PBS, T
1 h P9 F 9 g0 AR AR 25 L 40 R U T2 S B AT T
A B2 System IT™ B Wi £ A 3, 45 40 43
BIEHE 3 K
2.6 GuittEa

K H SPSS 20.0 4t it 73 #r A4 (3£ [ IBM A 7))
HHATA L, HHEERH X s F£on, i s
DR 25 7 22 40 M sl B M = (1) T 22 40 b, P L
BWH LSD-r fafe: THEEEH A RN, HiE
L 27 40T s P<0.05 B2 RAAES T L,
3 #HR
3.0 KRB AT N2 R

KH e T & EVEIR T I 4 24545 MPTP
MR RSB T2 A A, SAAER
EWHERT MPTP 41, ZRBPAFLHIT¥E N
(P<0.05), 57 AN IR ZH LL %, KRR 25415 MPTP
2H 36 REVE: AR 35 B 2 59 N (P<0.05); 5 MATP 414H
bb, o5 245 40 16 T AR T B 2 AR 46 (P<0.05), ZE R A
B L, KR MATP 415 %5 A s IR 4 EL 4%
T UK B 1E) T 4 bl BB AR i (P<0.05); A AHE
MATP ZHAHLL, Ui UK B T6] B 49 BU HE 30 B 8 A8
(P<0.05), ZRAAFHITHR L ERNE 1.
1 ARKRFEEITAHFELBRG=50)

Tab. 1
(n=50)

A AR I/

Comparison of body weight anOd behavior in rats

VK IR 18]/ 5 i kg

3.2 AR AR GE TR 5% 4 S H H R ELAR IR B

53 Xt BB EL i, MATP 200K it 2 #fE A 4
L TRR 5% 43 3% H B 29820 (P<0.05), — R R E
B, %25 BA %0055 L (P<0.05). 5 MATP
AL, 45 24 2H K BRI D A 4 24 i T A 5% 43 S 4K
HZ#L 2, #5BA%1F%8E L(P<0.05), —%
WREEHELZH, ZRAEARITFE X
(P<0.05). ZHNE 2.

®2 AAKRED KEREH TR o X8 E o EE 0
t 3¢

Tab. 2 Comparison of the number and diameter of the
apical dendritic branches in the hippocampal pyramidal cells
of the rat

4151 TR 58 43 SCHOH /32 — R B A% /um
7 A A 17.31+1.82% 5.99+0.952
MATP 41 8.59+0.78" 5.41+0.83"
e 11.29£0.80"% 5.57+0.91"?

T S AXEALE, VP<0.05: 5 MATP 41LLE, ?P<0.05.
Note: Compared with the blank control group, "P<0.05; compared with
MATP group, 2P<0.05.

3.3 KREDHL P-Tau HIFIENHE D HZ ITH)
TR

s (e I EL B, MATP 41 5427 P-tau
()28 B 2870 (P<0.05); 5 MATP M LL, 5254
LA 2R P-tau RIS H LB B £ (P<0.05), %=
T H A Gi 245 L MATP 415 25 13 % B 4L AR He 2
J R T 3 W B TR (P<0.05); 5 MATP 41Eb#g, 4
24 2 0 4725 ¥ T o 8 0 0 T R T R 2 I BRI
(P<0.05), ZRAAFSRI#E L ERNE 3.

RI3 EAARELUL P-tau Hykikfoig D w4 LA

%
Tab. 3 Expression of P-tau in hippocampal tissue and
apoptosis rate of hippocampal neurons in rats
4151 P-Tau B/ 6% & THTI2/%
7 X A 30.31+0.72% 8.45+0.217
MATP 4 4.35+0.41" 31.310.53"
EEETEiN 19.79£0.49"% 13.57+1.02"%

ENTIA] 28.41+4.037 75.23+4.62% 278.82+18.09%
MATP 41 48.89+5.49" 53.39+7.27" 220.93+16.46"
ZE | 37.24+520"?  65.99+2.12"2 241.64+17.59M?

e 5EAxEA, "P<0.05; 5 MATP 41HE, ?P<0.05.
Note: Compared with the blank control group, DP<0.05; compared with
MATP group, 2P<0.05.
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I 5EAXEALLE, YP<0.05; 5 MATP 4L, ?P<0.05.
Note: Compared with the blank control group, "P<0.05; compared with
MATP group, 2P<0.05.

4 g
PD & — i WAL R G AR B, ZHEN
Z 0, PR AR N 60 % A A1) Tau B2
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— R AR R, BERS LI RS 1)
AT, YEFEY) IS B 40 20 il O 2 TR PR BE S
A ITCAE KRR T, B EFUE A R B,
BEL MO 2 1 R A AR R A Tau B A
AR/ BB LR/ 2R e ST, W
ZTCREFI TR BT Tau 28 A BERR LI,
RS S BRI S S TR E, WhTEE
PUFE S MRE DIRE, Bl RMEIBIEH . A7
DLRRE ) 5L, 5l Kl o aa i e IR FELAS, AT
G R MU 72 A A 0 B 5 o B3 R AL 7K ST 1R 38 5
LA L TE AFE—E MR R, FFATREXT H
INFIDhRE = A P B2, KA Tau 5 BERR LR
B, HAOAERE IR,

ARSI Morris /KB SZIGHF ST PD 51l
SRR AS ) 9% 2R DA 3 B0 RN R RS () AR A B A
HITHRE TR KA BE S, A ST 3 A %
WAESHHLI 20 F%,  FEoH R s A = SO O, A
F5 5 2 DL BRI AE N BT SCVAT, Morris 7KK B 2
— i 38 ) s R ) A S AR, i EL A R
Xof g 0z JoT R A A B A R R A A S B i
2N R . MATP AN 254 A AY T s 7 d
(1) Morris 7KK B 7K T 65280 K, 525 B0
HAHEL, MATP ZH ke AR B B g, R B G AL
KBAFEF JidiZ 1kg; 5 MATP dAfLE, %4
24 41 R B 1) RV AR B B AR R, 5 A e IR A
AL, MATP 2H K BRI DK I (8] 5 20 LU R AR R 5
MATP ZHAH L, 25 24 26 K BRI Uk B 1) 7 9 L B 5
K, AN, N T WE PD AN TH RS RS S 2 a1
KER, RHTEEZITEER 3240005 W I % 5 F1
TEA BT AL SEIR 45 AR B, MATP 41K
BRIy X 20 i THUR 5% 43 S 5 S R A R AT
XTEt, #H R, g5 58HER PD 251 KK R
I XA 9 o A5 =R AR /b, A 9T R B PD s A il
PR R R AR, R RT DAHEN] PD S 3K
WS TREL B 1 FRAR T fe 2 5 SO0 SR ag i 32 2
JR A

Tau & F & — Pl 40 A 7E AR B 28 5 48 N AR
STESHREED, CRYSMEHRANNME
PG, FFRAREMEEORARME .
HTUE fR R AR R U e R A FR e PE . 4
Tau &5 H R4 FEB IR A IS, {3 Tau 85 H K LU

R E BN 255 2018 46 5 45 35 B4 5 W)

BEHEAEe), FE TARER RSP, F
B FECE SR ARG, T OB TE £ 4 I
PRI LG R, PD B3 MR &, KA
Gih e A e ok, Ui Tau EEELE
W5 PD MR A R IEAFIEHIE R R, NKE =
A VAT A b A 25 T B ) A e — — 7 e T 4 T
B, NP Fas RN, HOX IR H UK
DA SZARFRINBHAEVE FH, BRI 7 JE T 4 Jhe e sk 11
D1 Bz V5 F vl e 4242 X6 PD A5 2% (048 F o A Sz 56: A7F
REREKW, SFAFRALLE, MATP 4L
HE P-tau WIFRIEH B HD; 5 MATP ML, %4
i S Ptau MRIAHIA R L, 5 H
B4 it 5 . MATP 21 5 2% (3 6 [ 2 A L 41 i
BT RHE T 5 5 MATP 4 LHbE, 45254 4h
155 ¥ T 0 25 U AT D P R T R B BE R B AR . UERH A
& T4 e Bl LA PR ARG S P-Tau RIAI1EH . B
FOR I PD 7= AR BN N S S5 4R A T A Bk
R, WFFEN GOHE D A0 BRI T R B A M7 10 22 IR AT 1
SETI B 2 AW 78K A Annexin V-FITC/PI %¢
TG A 25 245 2H 5068 R B T P 28 70 B O T2 2R
HISZUR, 45 254 0] A R BRI S 2 0 5B T
2, RO R 7 e T 4 ik e BRI T 4 RE S H LI
L o RIHE T, BAMAEETER.

AW FEAAEUL FARZA: OBF Bt
AR B2 e B R G PD AR RE, BRI AR
R B B BHPEXT A, @QFEME SR O AR X
Bk AL EUO20), AR SEIG H R E T — AN
YIRS, )5 BRI 7T AT TR A 2 A 2R AL
PALF R AL A 27 & .

g bRTIR, AR FAHEN PD 51 & N ARG 3
ERBTHY Ta EABREAEEAS S, F
H Tau A EBRL, S EEDHE T
TSR, B 5] K2 RX G2 31 BL R ACAZ Th BE %
i T 22 i TS IRWE T RE W BV PD #H£2 Jndin 3,
A4 PD 5l K4 ot 3 KB vE i ST ER A B 1
A RIS
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