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Abstract

Objective: To observe the changes of 5-HT;; and D;DR expression in nucleus of “SNr/GPi-VL-SMA” pathway
in pre and post-exhaustive exercise, and investigate the central mechanism of “SNr/GPi-VL-SMA” pathway
modulating the occurrence and development of exercise-induced fatigue.

Method: Twenty-four male Wistar rats were randomly divided into control group (CG), immediately after ex-
haustion group (EG), and 90min after recovery group (RG), each consists of 8 rats. The expression level of 5-
HT;z and D\DR receptors in each group were observed with the immunohistochemistry technique.

Result: Compared with CG, the positive cell area/scanning area value (R value) and the average optical densi-
ty value (AOD value) of 5-HTs receptor in SNr and GPi of the EG and RG rats both decreased significantly
(P <0.05), while the R value and AOD value of D,DR both increased significantly(P < 0.05). The R value and
AOD value of 5-HT;s receptor in VL of EG and RG rats increased significantly(P < 0.05, P<0.01). In SMA,
the R value and AOD value of 5-HTs receptor of EG and RG rats increased significantly (P < 0.05), while,
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the R value and AOD value of D,DR receptor decreased significantly (P < 0.05).

Conclusion: Changes of 5-HT.s receptor and D\DR receptor expression in the nuclei of ‘SNr/GPi-VL-SMA’

pathway caused the changes of the neurotransmitters release, thus affecting the excitability of the electrical ac-

tivity of neurons, this might be one of the important ways for ‘SNr/GPi-VL-SMA’ pathway modulating the ex-

ercise-induced fatigue and exercise performance.
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AOD TG0 HT , 5 & B, EG 21 K Rl S Jo otk
BB 5-HT s FHAE 41 L R {1 (0.0497+0.0097 ) , BH 1 41 ity
AOD fH (0.0045 +0.0014) L & RG 41 K il R 1
(0.0362+0.0083) , FHYE4H i AODEL(0.0037+0.0011)
¥R ZEMT CG41(R:0.0866+0.0131, A0D: 0.0096+
0.0049) (P < 0.05) . EG 2k FL2 5 k35 D, DR FH
PE 21 Ffd R {8 (0.1742+0.0089) , FH 1k 41 s AOD i
(0.0098 +0.0023) DA & RG #H Kk il R {H (0.1847 +
0.0231) , FH: 41 g AOD {H (0.0102+0.0019) 2 I 2%
T CG 4 (R: 0.1085 + 0.0177, AOD: 0.0056 +
0.0009)(P<0.05), W#1,
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KB A ER N A 5-HT s BHAE 40 1 R {5 (0.0325+
0.0045) , BHA:4fi e AOD {E(0.0034+0.0012) LA & RG
ZH K B R {8 (0.0289+0.0033) , BH 1 41 it2 AOD &
(0.0038+0.0008) ¥4 & & Ik T CG 4 (R: 0.0756 +
0.0067, AOD: 0.0085+0.0023) (P < 0.05) . EG 41K
FLEE Bk 9 MK D.DR BH M 248 B R 1 (0.0355 +
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2 K B R {i (0.0685+0.0053) , FH 4 41 Jits AOD {H
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0.023) 312 2 = T CG 41 (R: 0.0347+0.0028 , AOD:
0.0047+0.0012) (P < 0.05) . EG 41K & Frfigi i Al
# D,DR BHAE 40 ] R {8.(0.0013+0.0001) , BH A% 41 g
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23,
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2H KRR T B B2 B X S-HT,s BH M 40 i R {E
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0.0021) L & RG £H K fil R {8 (0.0883+0.0059) , PH A%
4 AOD 1E (0.0089+0.0018) 34 i 25 T CG 4 (R
0.0385+0.0031, AOD: 0.0034+0.0015) (P < 0.05) ,
EG 41 K Bz 5 4l Bh 32 3 X D,DR BH 74 41 il R {5
(0.0367 £ 0.0039) , FH 7% 41 A2 AOD fH (0.0045 =+
0.0015) L & RG £H K fil R {E.(0.0264+0.0028 ) , FH 1%
41 s AOD{E (0.0038+0.0015) ¥ B ZL T CG 4L (R:
0.0892+0.0056, AOD: 0.0097 +£0.0027) (P < 0.05) ,
K4,

3 itig
3.1 5-HTwfE 77838 sl K B BA /S 113Kk - i - J2
o S0 P o 2 R A

5-HT S IZAFFE T X bl 28 22 450 vp i) — Ffr
P o s o 3 ek g Ry Sk A AR A S A

#®1 ABRERMIKES-HT K D.DR Z AR IE K FHI L5 (xs)
- 5-HT1B D DR
2H 5 4
415 ElR7k R AOD R AOD
CGH4H 8 0.0866+0.0131 0.0096+0.0049 0.1085+0.0177 0.00560.0009
EG 41 8 0.0497+0.0097" 0.0045+0.0014" 0.1742+0.0089" 0.0098+0.0023"
RG#4H 8 0.0362+0.0083" 0.0037+0.0011" 0.1847+0.0231% 0.0102+0.0019"

HCGMIt:DP<0.05;@P<0.01
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R2 AREEKAMELS-HT. K D.DR ZEFEME MR A K EHEL B (ws)
B 5-HTys D.DR
2H 5
A S R AOD R AOD
CGHl 8 0.075620.0067 0.0085+0.0023 0.0327+0.0024 0.0034+0.0010
EG4 8 0.0325+0.0045" 0.0034+0.0012" 0.0355+0.0025 0.0037+0.0009
RG# 8 0.0289+0.0033" 0.0038+0.0008" 0.0685+0.0053" 0.0081+0.0021%
HCGHMIL:DP <0.05;@P < 0.01
R®3 KREMESMUZS-HT.s K D,DR 24K 40 i Rk K F A L8R (x£s)
R 5-HT1B D.DR
ZH 5
4L S R AOD R AOD
CGH4 8 0.0347+0.0028 0.0047+0.0012 0.0012+0.0001 0.0006+0.0001
EG# 8 0.0655+0.0045" 0.0085+0.0029" 0.0013+0.0001 0.0007+0.0001
RG4L 8 0.0875+0.0068" 0.00102+0.023" 0.0009+0.0001 0.000940.0001

5 CcGAMLEL:DP<0.05

BE1 KABRERMKXES-HT .5 DDRZ{EAMERE (e kg ta, x200)

CG
T AN S-HT w2 1A PA M 15 s B 4 DIDR SZ 1R BH M ik
2 AREASNKREBIKAMESS-HT,: & D, DR ZEHERIE (el b Yetn, x200)

e
AN S-HT o Z R BHESR L ;B 9 D DR SZ R BHMEF A
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(el fbyets, x200)

3 KR EMRESMURZ S-HT.. K D.DR Z kAR

AR 5S-HTw Z R BHPERIE s B 4 DIDR SZ AR B ik
B4 XRERBBIEZX 5-HTs% DDRZEAMERE

(GaEdifbyeta, =200)

E: AN 5-HT,w Z R FHE 5 3 B 2 DIDR Z M FHTER X

*4 KRREFRHEBIEHEX5-HT,: % DDR SFEFAMMARRIEKFER LR (xs)
~ 5-HTs D,DR
ZH 5
4 R R AOD R AOD
CGZH 8 0.0385+0.0031 0.0034+0.0015 0.0892+0.0056 0.0097+0.0027
EG4l 8 0.0712+0.0043" 0.0076+0.0021" 0.0367+0.0039" 0.0045+0.0015"
RG4 8 0.0883+0.0059" 0.0089+0.0018" 0.0264+0.0028" 0.0038+0.0015%
5CGHME:DP<0.05
HT.%3 4 5-HTs 5-HTas . 5-HToc 25 3 FFAY 5 5-HTs 43

YIrEER . 5-HT Z AR 434 5-HT, . 5-HT, 5-HT; . 5-
HT,.5-HTs.5-HTs.5-HT,%E 7 %, Horp 5-HT, 43 h 5-
HTia.5-HTis.5-HTp. 5-HT e 5-HT . 25 5 Bz 74 ; 5-

A 5-HTsu Al S-HT s AP RIS Hodr 5-HT 2 AR TE
1B B R G B EEAYIIAE", S-HT W8 T
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G HE FUMEIRZ AR, I AFTE WG 14 2 s W) i) B 2
9 R AR AR B A BR | SUIR ARk B
5-HTwAEFRAE R 5 il T B9 8 S 52 K98 755 5-HT 1Y
B BRI A B A Ry 5 B 2 AR 45 T IR B (ace-
tylcholine, ACH) \DA . Z:H ' I+ it & (norepineph-
rine, NE) .Glu,GABA 5§ ZFlrpfi 2238 B i, A%
WL B, KRB s ], B RS & A5
BRNNES 5-HT s 52 (A HE 112 IR REAIR, Fr 1 15 A M A%
KBz SR B 3 X S-HTw Z IR E A R IE T . 5-
HT 1 32 1A AT RRAR A 2238 5t Glu B, 16 Jinof 285 ot
5-HT .GABA BT, AT i #2286 1) 2% A Pk o il
TR EE R B, R BT H B 55 1), 2 5t R 35/
A BRI A 28 70 2% Ay 1 34 5, B A1 ol 25 328 T
Glu ¥ FE T+ 157, GABA Y B FEAIG 5 B i 2 AN A% | Kz
Jo B B3z 8l X ph 48 0 24 A PRI 55, M Ahpi 3
Glu ¥ BEFEAIR , GABA W B T iy o LT g Jt R 2 PR
5 DO PRS- 11 3R P A5 - o - 7 o s % 5 A% AT -
HT o 32 A EE 1 FRE 7K T 1 iU A8 5 | R b 2386 I AR
FARAE, FE TR 2T B 24t . A4 £k (Parkin-
son disease, PD)A K FRAAHF Tt A 30 , 2R J5T AR
/4 FAER IR Y 5-HT o 2 AR IR K- FEAIG, Jekids
XJ #2235 BT GABA B S/ T, GABA BTl it
SO, AT B G I A A% - R 5w 48 50 24 P A U
55, 2 3R 2% 52 S AN BE Y PD E AR, 1Z 45
AT —AFA BEUESE , PR X AR R /45 1 3R oA -
Fr - B Jo 7 38 45 A2 B 22 90 5-HT w2 AR TE 2 801 )
REAIR T R R I
3.2 D\DR 7 Jjitiz 8 KL B 5/AE k- o fi- 2
Jo i % ) A s R A A

DA JZii N 20 LZE B Mt 205 o, it 5
HA S Z IR G A R Z P AP #5300 . DA 2K
ATLLGY R DARESZARTI DAESZART RS . DFESZ I3
“4 D\DR F1 DsDR W32 (40 BB, Do AESZAR 53
D,DR ., D:DR Hl D.DR =/~ 52 {7 R B A 19, JHorp
D\DR 7Eiz gl rh R EEAE Y, H 58 89% 57
()R HEAFAEE B YRR, DDRAFE TR
W E T P SORAREE S 3 28 5T IR RS R A
MR Y R RS i GABA REf 400 B2l i) Gs FR
55 PR A7 B2 PR 1L i (adenylcyclase, Ac) 1E P HEX , #
T BT BRI, f68 200 B N PR IR T BR (cyclic ade-

nosine monophosphate, cAMP ) /KTt , #HE— 1%
I 25 1 A (protein kinase A, PKA) , B2 {k. 41
JHL ST RN 240 A% , {5 R G A PRI 2 IR L llUsAE , 12
PE#R 2058 I B, D\DR X iz s D e v R 4 3
BIRIE T MU S Al AT Glu BB #2200 5 il 5 GABA
REPIZET0Z [A] P 2 XA A I R SR o A
G RoR KRB BB, SR 5T IR B BRI
% D\DR A2 A2 (1 3Rk F i, FolisiiE #Mill% D.DR
ZWEARD B ARIL, B hiZ 81X D.DR
ZAREE R IAFAK ., DDR 238 i 2 5 IR N 4
P BR NS 1) B i 2 AP A% GABA (RS R™, IA
I 00 ) e P R M AZ: i 28 e % e, 2 T4 45 B2
i Bz 2l XA 22T et N R . AH S SR HE ™
D DR ZARTE Fe AR D el LA ZRIR , SAIF 5 451
—F, PDBEIALK R A FT L A B, 2B 5T AR T4
BRI DIDR A2 48 11 2Rk 4 w5, 38 9 Fr ik i
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