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[#ZE] HM W% 6- 21 (6-hydroxydopamine, 6-OHDA ) 45 4 K B 57 5 3 7E #f 28 75 2 (dorsal motor nucleus of
the vagus,10N) 1 Z [BEAH B 5% #2 1 ( choline acetyltransferase , ChAT ) 7% & FR ¥ L [ifi ( tyrosine hydroxylase, TH) & & 1251k
Jitk 16 H SD K RMRIEFEHLE TRl 6-OHDA K FRAHAIXF IEL . 6-OHDA K FLZH XU 2. Jifi ( substantia nigra, SN) Py
5 6-OHDA , Xf BEATUU SN S S AR A= 3R 7K . 6 J )5 i Sk IRUI , Niss] e a8 SN A1 10N Hr i Nissl /A, Gz
PG FNGREENB AL SN 4 TH F1 ION A ChAT 5 TH )ik, 850  SXTRAIEE:, 6-OHDA KR4 SN iy TH FH4: 41
JHuES i A (54 = 5) A 2 (13 £2) 4~ (P <0.05) , S HFRIAKFEM 0.62 +0. 13 K2 0.34 £0. 11 (P <0.05) ,10N H
ChAT FHPEA AR A (37 £3) Mg 1 (26 +5) 4~ (P <0.05) , TH FHPE ML R N (6 £3) ANIEEN (13 £2) 4~ (P <
0.05) , &5 M ZESEH ChAT [ TFEAK T 0.07 £0.02 FREZE 0.05 £0.02(P <0.05) , TH &[5 k7K M 0.08 £0. 05
5 0.13 £0.04(P <0.05), 518  6-OHDA KR 10N ft ChAT FI TH 3R3AZ5b A] BE-5 001 42 AR5 8 35 1) B HE2S B i A7
TE—E B R
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Changes of choline acetyltransferase and tyrosine hydroxylase expression in dorsal

motor nucleus of vagus induced by substantia nigra lesion by 6-hydroxydopamine
Lian Hui'? , Cai Qingqingl’2 , Wang Zhiyongl’2 ('Department of Anatomy, College of Basic Medical Science, *Key Laboratory for

Tissue Regeneration of Henan University, Xinxiang Medical College, Xinxiang, Henan Province, 453003, China)

[ Abstract | Objective  To observe the expression of choline acetyltransferase (ChAT) and tyrosine
hydroxylase ( TH) in rat dorsal motor nucleus of vagus ( ION) induced by substantia nigra lesion by
6-hydroxydopamine (6-OHDA). Methods  According to the random number table, a total of 16 female SD
rats were randomly divided into a 6-OHDA group and a normal control group. 6-OHDA was injected into the
bilateral substantia nigra (SN) of the rats in the 6-OHDA group, and the same volume of saline was injected
into the same position of the rats in the normal control group. Afier six weeks, the rats were sacrificed and the
brains were obtained. Nissl staining was used to detect the Nissl bodies in the SN and 10N, and immunofluores-
cent assay and Western blot analysis were used to detect TH expression in the SN and ChAT and TH expression
in the 10N. Results  Compared with the normal control group, the number of TH immunoreactive neurons in
the SN of the 6-OHDA group decreased from 54 +5 to 13 +2 (P <0.05), and the protein level of TH
decreased from 0.62 +0.13 t0 0.3 £0.11 (P <0.05). The number of ChAT immunoreactive neurons in the
10N of the 6-OHDA group decreased from 37 £3 to 26 £5 (P <0.05), but the number of TH immunoreactive
neurons increased from 6 +3 to 13 +2 (P <0.05). In the dorsal medulla, the level of ChAT protein decreased
from 0.07 £0.02 t0 0.05 £0.02 (P <0.05), and the level of TH protein increased from 0.08 +0.05 to 0. 13 +
0.04 (P <0.05). Conclusion The changes of ChAT and TH expression in 10N may be associated with
gastric emptying dysfunction in patients with Parkinson’ s disease.

[ Key words | 6-hydroxydopamine; dorsal motor nucleus of vagus; choline acetyltransferase; tyrosine

hydroxylase ; Parkinson’s disease
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K E 215 4% (dorsal motor nucleus of the vagus,
10N) 7E395 H Wiz g ke F2EA/E T, 10N Hr Lk
)iz 3 2 TCH & A L BEIETK (acetylcholine, Ach) ,
WZizgman s AL E EIREK (noradrenaline,
NE) 12 & ¢ (dopamine, DA)™' ™. [ 5 i 1% 1L
(tyrosine hydroxylase, TH) & &4 JLAS M (NE '
ERRZA DA) 9 B 28 0 R P S I A0 A AR AR . B
PEHBL LRI LN T 10N sy LB
#H it 80% WA 4 7R ( Parkinson” s disease, PD) ¥
IR B HEZ B . H Wz s i, 10N iy
NGB E A LS T e E #2224 . H AT, PR
(substantia nigra, SN) PN 5} 6-%% £ B (6-hydroxydo-
pamine,, 6-OHDA ) i 5 1) PD BRI 2 7 )32 i Hl o
WFFE LI, F 6-OHDA 5 455000 SN i) DA REFI 25T
(BUTF#% 6-OHDA K BL) , K BUAY iz gl Bl 8 ) AR,
I 7 1 HE 2 hs o B, BT 5E T 6-OHDA
FEL 10N H Z Bk IH B 5E B2 it ( choline acetyltransferase,
ChAT) 1 TH & 57224k, hit— 7R PD 8% 5 4k
23 WA A A LR AR

1 HRSH®

1.1 ZBshh R4

BLAEAERE SD i R MEME R B 16 1, A i i 220 ~ 250 g (37
S BB S OB o RERIHEITAT A I, BN T
W G2 S JRMERE R R RSNG4 HRSR
(ZWR 24 CIBPEA5% ) . 3 d JEIRTERENLE T 243 A x) il
55 6-OHDA KER4 (n =8) ,6-OHDA K RALXM SN P4 43 5|
552 pl 6-OHDA  Jirfr 4 HAGe sy fa,4 UK ge Ep
1.2 6-OHDA K SAEA #9525

R 10% 7K A3 SR RE s 1 S0 R I I (] i 7 M 5 o7
ICE, B 3B L AW BN T, T3k fiE D) I 3k B i
L R X AR A, S B BRI ST A 7 RS i 1
SN Aa i BT X B 4. 4 mm, FOREEP M 1. 2 mm, T
7.8 mm, HEATHRICE NG , A B LA AL B 0 R, 2040
Bt . 5wl P R AR 6-OHDA 4 pl(4 pg/pl),
BAL2 pl, BB EHERE, 1 wl/min FEA RS @
£F 10 min, 1 mm/min Z2183R 1, 28 G 2 k. X R 41K RUA TR AR
RIITIRAEWI SN 24 TS5 R B AR BER K . ARG 3 d RS I

SR AN 20 x10° U/ B, LATHIB R
1.3 Nissl ¢

6 JAJa, s mlE 2 HR R 4 BRI 10% 7K & S s
TS BRI, 4% Z2 5% PP EE i [0 22, R G , 7k ) o [0 72 VAR e 4k
L[ 24 h, RGO 15% F1 30% 1Y A 7 A0 B2 i /K
48 h, —80 CIRFRVKA TS E 30 min f5, HRAE I BRI &1 35 4 &
SN F1 10N M8, OKRESSERI A, W 20 pm JRE, Y1 77
AZERKBE 2 min, Nissl J K J4 3 min, ZE1H /K JE 1 min
Ja MWK GEW] B R, WA WAL SN I 10N Y Nissl
NS
1.4 ChAT #= TH & % k&

Yl G A PRI E 15 min, 5% 19 11 2 1M 3% 6
30 min, SN ALV I/ BLEBATEREPLIAR TH(1: 10 000, Sigma) , 10N
A3 50 TS BRBE S BE PR ChAT (1: 100, Chemico ) Fil/) R ER
FOREHTA TH (1510 000) ,4 “C#E% 12 h J5, 10N &b TH ¥ il
Alexa Fluro 488 }ric L2/ R 1gG (1: 500, 2 = KAEYH A A
FRE]D AN Cy3 ARic 2P /M B TG (1: 500, 28 2 KA
WHARBRRAT) , FIR N 1 h, F9SEE R E 5 fF# . 9%
J6 WA T ML SN 5 TH A1 10N 5 ChAT 5 TH B35, 115k
ALY v BH 20 A B
1.5 Western blot #] SN ¥ TH #= 35 ] 2£ %5  ChAT .

TH &9 & A

$2 1.3 Hp Oy BRI AR R, VK B e W Sk R s I R R
SN K MIEREZl 2, MR A L hE A, % S ik
T A k. 2 HER 45 BURE 100 g 47 SDS-PAGE HLiK,
A RS S PVDF B 38T H 4% o 5% BLARWIR 3HF4 2 h, /)
FLEA SRR TH(1: 10 000) , /ML SE ST IR ChAT(1:1 000,
Chemico) ,4 °Ci37% ; HRP Fric i) 2E P /MR IgG(1: 5 000, 28 =
KEHEARARAF)WH 2 h,ECL B, /¥ FluorchemV 2.0
REHATIHENE , LLH RS 5 NS R GAPDH |36
% B U 2R 3 KPS T 40T
1.6 %it5Fo#

Bl x £5 271, R ] GraphPad Prism $fF:, 28 [] b 5
A3 T5 22554 e g Kot

2 R

2.1 Nissl &4 3%

Nissl Je €6, 0] I, SN F1 10N 2l 28 78 1 Nissl /A, 55 IR
ZHAH EE ,6-OHDA KR4 SN Ak Nissl ZIMARH .82, 10N H1 )
Nissl /MAR ILBA 454k, TLE 1,

A C:*F B 41;B D:6-OHDA 48;A B:SN;C.D:10N
B 1 22HKE SN F1 10N 4bf#9 Nissl I 2=
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2.2 6-OHDA X R 41 SN #99m &

TH J2& LA B e G ol it A v i PR, 2 6 7 JLAS B i i
IZICHIFRE . SN o TH FM: A2 50 K402 DA #EfY, TH
PR b 22 07T )22 b S B SN e DA REFHZEOTHY 40 AT . %t
IR A L ,6-OHDA R4 TE A SN 6 JEJS , i 9 6 e 4 7] I,
SN HREASHRET (% 100) TH () BHPE ) 4 22 Te 8 A (54 +5) 4>
W/DZE(13+£2)4(P <0.05,F 2) ; Western blot 434 7] i, SN
B TH (8 FIKE M 0. 62 0. 13 FE{EZE 0.34 +0. 11 (P <
0.05,3),

A.xF 48 B.6-OHDA X &.42
E2 24HAKESNH TH BRRALBLER

1 2
TH(56x10°)— —

1. %1820,2 .6-OHDA X .40
3  Western blot ¥ 2 AKX SN & TH EH R

2.3 10N ¥ ChAT #= TH [ap4v 2 069 5 F

SRS GY AT L ChAT 4347 T 0 28 JC I 40 Mg 44, TH 43
i T A AR SR . 5 X BRALAH EE, 6-OHDA K [ 41
10N P ASHREF (% 200) ChAT FRPERIZTTECE (37 +3) I8
DE(26 £5) 4~ (P <0.05) s TH PHM:MZTCE A (6 +3) 43
E(13 £2) 4> (P <0.05) , REH . 78 10N A0, [
AT WL 2E 1] ChAT F1 TH #£ IR 5 4% ( nucleus tractus solitaries,
Sol) {43455 5 10N vt ChAT 71 TH iy Ea#—2, WEl 4,
2.4  FMzE5E ChAT F= TH & & 7K-F Western blot 4|

10N J A5 MUY Sol X457 T SEHE 150, 6-OHDA 1A
SN 6 JHJ& , i MIRERE ChAT Y 133K 7K - 0.07 £0. 02 T F%
Z0.05+0.02(P<0.05, & 5) . TH F9%E 1135 ik KM 0. 08 +
0.05 #7=%5]0.13 £0.04(P <0.05,85) ,

I 2
Chu\'l‘(67><]0‘)H— —
GAPDH(36x10°)— AT,

TH(56x10")— M S
GAPDH(36><103)H“

1.3 40;2.6-OHDA 48
5 Western blot #&il] 2 28 KRS M ZEFEL ChAT FA
TH EAKFIZ

3 i

6-OHDA #i15; SN 6 J&J5 ,10N H ChAT & &/l
TH & 5382, $/R"7E SN Al ION 2 [i] n] REFF 15 H 1% L
R AR AR o WFFEERIA, SN 1 DA fER 4o n] 4
SFZR G, SN A DA BER 2870 e i LA I I 1)
LR F R o [WIRE 2 5 10N 2Z )
WAFFELT AR ZR o I, SN A DA M 20 B ATk
AR RE ST T Fe i 10N A — 2 ot 22 55 1) 3
SN 5 10N Z [A] & 54715 FLIE Y £F 4EHR &%, 1 7 it —
ST, 1ERIT T SN (9 DA fEMZ250)5 , 10N TH
RN & 1, FARALA o AN 2E

i L 22, 10N Fp B RE M 200 T2 2 A ot H
ez, JLAS B RE A 2T 3= Z M i wis gh .
I TON # Tt JIEL k55 8y g P R JL 23S T O 55 4 Py 404
Z¥n] G2 PD KBz sh ks, HEFELF
{14 B HELRRR R 22 EEL i W] R Y5 T 3 ot 22 A A, o ml ok
PRT T AL TE LI #o 28 DA Hp 4 RELBRCRE AT DA BE #2276
10N 1 DA REFRZECREL ) DA wf RLd /1 1 4k
AE L] 28 P P AR BE M 2278 1 /Y D2 REAZ M ook 2>
Ach [ RERCTTAMH B2 8h " o 1 F DA fR WM,
W RE BB BE M 2 e R Z= 4 . [N, 10N AP lH B AE
A2 TTR I A R LR B e BE A 22 0 13 22 ] B4 s ]
Fe S SO BEF IR L SRR 5 AR

B (s B R Sol M IeiEIORE S
A3 5 10N ARSI AE Sol AT LIWLAR S JLAS ) i
REAYMIZ 0 ORI NE 54 DA) ,PD K FUE Il SEfE+ TH

A .C:6-OHDA #1;B D: 3} 8841 ; ChAT A4 &, TH A4
4 10N 1 ChAT #1 TH E R BLER
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(AR A2k /K3 o FIE 260, TON ¢ 5F 2 18 1 pf
2o i A i D1 sk D2 A2 R A5, DA ]
S5 28% Y 43 % ()RR 48 0 7 He AT P S P Y
Zoni . NE W ATVEFF 10N #1290 1Y ol Fl o2 52
T, ZHUEL T, NE 7306 o2 5245 | 36 20 i 158 48 2%
AR PR, Sol H L2 b e B 2 1 184 £ AT RE 25 )
il IEL B o 22 TG 40 B 11 X PR 0N, 5 ] e L i
ZILII L X AT RE A PD K R 42 2 T B e A =
BRI, EARPIPLR 75— oY o

S S F) FH o e 9 G 4L (6. F1 Western blot 6l 35
A, F 6-OHDA 453 475 50| SN H1 i DA BE#l £2 G, 10N
Hi ChAT FiAu /b, TH 32, — 5 S R LT g &
B HEAS B A AE— B R, /R PD B H HEs
B 1) 2 o AL B AR T AR
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