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[Abstract] Objective To observe the effects of selegiline on tyrosine hydroxylase ( TH) and neuronal nitric oxide
synthase (nNOS) in the gastric antrum of rats with Parkinson disease (PD), so as to investigate the therapeutic effect and
mechanism of selegiline for treatment of gastric disfunction in PD. Methods A total of 72 SD rats were randomly divided into
normal control group, PD model group, and selegiline treatment group. PD rat models were established by subcutaneous
rotenone injection. After the success of model preparation, PD group was given normal saline, and the therapy group was given
selegiline (0.5 mg/kg) by intragastric administration. At 4 d and 8 d after therapy, residual rate of solid food was detected in
the stomachs of animals, and the expressions of TH and nNOS were detected by immunohistochemistry method and Western
blotting analysis. Results Compared with the control group, the model group had significantly higher residual rate of solid
food, significantly lower TH expression, and significantly increased nNOS expression in the gastric antrum (all P<Z0. 01).
Compared with the model group, the treatment group had significantly decreased residual rate of solid food, significantly
increased TH expression and significantly lower nNOS expression in the gastric antrum at all time points (P <C0. 05, or P<C
0.01). At 8 days after selegiline treatment, the residual rate of solid food was significantly lower, TH expression was

significantly increased, and nNOS expression was significantly decreased (all P<C0. 05) compared with those at 4 days after
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treatment. Conclusion Selegiline can improve the gastric dysfunction in PD rats, which might be related to relieve of gastric

dopaminergic neuronal injury and inhibition of nNOS expression.
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HEZs 4838 AL S H I RE AR . PD H Ty AR B A% 1Y
KA AR, T BES B WM & R G (enteric
nervous system, ENS) A #ft 28 i3 J5t (1 25 4k % U] AH
K RS R ¥4 AL B (tyrosine hydroxylase, TH)
2 JLAS B e 25 T VR 0 0T A 0 5 ) PR 3R 3K R
PR M ST R A 2 B, TH 1y 28 46 AT
e 5 PD W) KA K % UM . — &b A (nitric
oxide, NO) & ENS = 240 ] ¥ 4 2238 it 2 — » fE &
28 e B — 4 4k A G B (neuronal nitric oxide
synthase, nNOS) Ak JT 7 A= A G- 3 JUL RS #2534
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BB IR ST HL

1 #HEInF*E
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W K BB AL 40 A I X HR 4 L PD B R 4 A ] ok o 2%
TRYT AL I AR 46 19052 55 45 SR A 45 21 Bl AL 43y 455 780 1)
HWYE 4 d.8d 4. RS 12 HRE.

1.3 PDAEAH & RFABFT L T 5T R
75 PD SEAIS | f R I LA 28 A6 T 7 A TG ) AL 2 mg/
mL 1 P 55 A8 FL IR 58 4 52 TR ) S G IR AE .
BT 20 ) o 3 22 21K B H & 808 30 R R i
JHE TR 2% A6 70h 7L R C e JBE TR R0 o 2 mg/kg) , X BRAL
B H S0E R RN U S A 2R AR R A A% B )
JEASE IS o DA AT A 2 AR A O 0 AR B )
BIFEAR B EEASSY 2~6 2 FAE I SLa K L.

L4 a7 7 BB & LT, o B2 R R Y 24
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2L ACH R PBS 8 & [k BB — 3005, 3 pg/
pLD) S JIA 5 X AR Z ol (MR B 1 X LE W
KPP EDES min, RAEZEHR. B TACKHH. &
AL E AL 15 L (R A R 80 pg).
10%.15% SDS-PAGE Hi ik 7 i J5 » LA 5% 1k B 5%
BERM M (PVDF) i b, ¥ PVDF ik
AE PR R B 1 b i AR B A — T (bt B
nNOS ZHi; P il TH By W E R 1 ¢ 1 000,
ACHFE 31 - PBS PRI, I ACHE I 7 BE 4T 19 — 9t CF
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1.8 itz i35 Ll Excel &%, H
SPSS19. 0 HAF AT F AT 43 Hr . THE TRl 2 £
FoR. BURMUEASME W K T 25 551 Levene K
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2.1 BEKXKAFEAKREHEG R shPk
K B2 B8 30 R 7 B R 7 B 24 . BB PD

T2 o 4 Rl T o B4 Tk,
2 HAET: 425 T AN AR 78 . A5 R0 20 K BRL A% B ] i
PO A £ 9 3% B R 38 i T BR AL (B P<<0. 01) L R
I7 2H R B A I TR) 5 15 PN ] M 2 ) i B 3R 4 I T A A
41 (P<C0.05 8f P<<0.0D), HiA¥7 )5 8 d WA AR E
P4 B 4 i B R I TR YT 4 d AL (P<C0.05).,
BREHE WL 1,

®1 SHAXREEFRUKBEE
Tab 1 Residual rate of solid food in the gastric

antrum of rats in each group

Tts, n=6, %
Group 4 d 8 d
Control 40.945+1.618 40.296+1. 496
PD 69. 92541, 634" 68.367+2.105" *
Selegiline 60.259+1.2614 50.310+1. 417444

PD:Parkinson disease. ** P<C0. 01 vs control group; © P<C
0.05, 24 P<C0.01 vs PD group; 4 P<C0. 05 vs selegiline 4 d

group

2.2 ZWAKATE TH # nNOS % 7 28 1L £
R R ARG R R L 0 B KRR A% I ] A 8
AL Z & TH B0 235 A aNOS FH 4 40 i
Fik., SRR, BB A 45 ) A E 52 TH [
PRI 2235 2000, nNOS BH 4 40 i 36 35 X 8% i, 2%
SHGE X (B P<0.01), SERIA LK. G
I 445 I R) AT 38 TH BH M40 i 3% 35 2 85 i, nNOS
BH P 200 it 2 5K B0k 20 22 5 3 G it 0 L (P <<
0.058k P<<0.0D)., HiAJrAAR)E 4 d WAl . A
J& 8 d WA K ERA I 82 TH BH A 40 M 50T
(P<C0.05) ,nNOS [ 4 g B f A (P<<0. 05) . A
PRI 2 FlE 1,

%2 KAKXFESE TH.nNOS [B1E S8 LB

Tab 2 Numbers of TH and nNOS positive cells in the gastric antrum of rats in each group

r*ts, n=6, A/HP

TH nNOS
Group
4d 4d 8 d
Control 26.0042. 00 24,8342.32 7.50+1.87 6.06+1.41
PD 7.83E2.64"" 7.124£2.88" " 21.13+2.61" " 19.52+1.87" "
Selegiline 13.00£1. 414 20,2642, 31444 14.67+2. 164 10.33+£2. 11444

TH. Tyrosine hydroxylase; nNOS: Neuronal nitric oxide synthase; PD: Parkinson disease. “* P<C0. 01 vs control group;

A P<0.05, 24 P<C0.01 vs PD group; 4 P<C0. 05 vs selegiline 4 d group
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Bl ZHAXREETHH nNOS REALER
Figl Immunohistochemical results of TH and nNOS
in the gastric antrum of rats in each group
A-F:TH;G-L:nNOS. A,G: Control group 4 d; B,H: Model group 4 d; C,I; Treatment group 4 d; D,J: Control group 8 d;

E,K:Model group 8 d; F,L: Treatment group 8 d. Original magnification; X400

2.3 ZHWAKXRARETH A aNOS &g Rpidsdn RN, aNOS £k g /b, 2 F ¥ 5128 &
R EAFEE RIS R BN B KRR AR (P<<0.05 8f P<<0.01)., 5IRIFAARE 4 d it

A S TH RiFEHL L. 0NOS R R D, 5 BB )E 8 d B RSB S H S TH Rk &Y

X BRZH LA, BB A 2% I ) i ' 82 TH Rk Jn.nNOS 23k & B (35 P<0.05), HiKWL % 3

nNOS RE#I I, 2R A FHiF¥E X (B P< T 2,

0.01), SR WK IGTHSE L ESE THER

£3 BAKXRKRBEZE TH I nNOS FE H RENE#& N &

Tab 3 Western blotting results of TH and nNOS protein expression in the gastric antrum of rats in each group

Tts, n=6
TH nNOS
GGroup
4d 8 d 4d 8d
Control 3.32£0.13 3.3940.03 0.1740.02 0.15%40.03
PD 1.524+0.09" * 1.58+0. 14~ 0.52+0.09" " 0.5640.08" "
Selegiline 2.1140. 184 2.94740. 42044 0.4040.014 0.1840.06244

TH: Tyrosine hydroxylase;nNOS: Neuronal nitric oxide synthase; PD:Parkinson disease. ** P<C0. 01 vs control group; = P<C
0.05, #* P<C0.01 vs PD group; 4 P<C0. 05 vs selegiline 4 d group

4d 8d 4d 8d 4d 8d
Control PD S Selegiline o >
B-actin FEE———  -actin A J B-actin | ———— @
4d 8d 4d 8d 4d 8d
Control PD Selegiline
B-actin B-actin B-actin @

2 ZHAREETH(A)F nNOS(B)ZERAREN TR ELER
Fig 2 Western blotting results of TH (A) and nNOS (B) protein expression in the gastric antrum of rats in each group

TH: Tyrosine hydroxylase; nNOS; Neuronal nitric oxide synthase; PD; Parkinson disease
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I uE DL 45 L i — 4K A A B (nitric oxide syn-
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F8 nNOS JKF-FEARA 56, AW I8 b g 4 Ak ik
AR A5 B A 45 SR 8 o AR A K R 8 TH %
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H O 22— R R A B e S AL B B 5
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