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Abstract

Objective: To observe the effects of Traditional Chinese Medicine on neurobehavioral manifesta-
tions and the activity and mRNA expression of striatal dopamine D1 receptors of rats with levo-
dopa-induced dyskinesias (LID). Methods: The rat model of Parkinson’s disease (PD) was estab-
lished by 6-OHDA; then, the model of LID in rat was produced by injecting levodopa (LD) and ben-
serazide for 4 weeks. The rats were divided into normal control group, LID model group and TCM
intervention group. After 4 weeks of treatment, the effect of TCM on abnormal involuntary move-
ment (AIM) score of rats with LID, peak dose rotation and efficacy time of levodopa (LD) were ob-
served. The maximum binding capacity (Bmax) and equilibrium dissociation constant (KD) of
striatal dopamine D1 receptors of rats were determined. The mRNA expression of dopamine D1
receptors was assayed by using real-time fluorescent quantitative PCR (FQ-PCR). Result: With the
extension of LD treatment time, the AIM score and peak dose rotation of rats in the LID model
group increased progressively. Comparing to the LD model group, TCM intervention could ob-
viously reduce the AIM score and peak dose rotation of rats with LID (P < 0.05). The research of D1
receptor activity showed that level of Bmax increased (P < 0.01) and level of KD reduced (P < 0.01)
in the LID model group and the TCM intervention group in comparison to those in the normal con-
trol group. The activity of D1 receptor increased obviously. TCM treatment could decrease the
Bmax level, increase the KD level (P < 0.01) and lower the activity of D1 receptor. The results of
FQ-PCR analysis revealed that the gene expression of D1 receptor was up-regulated in the LID
model group (P < 0.01). TCM treatment can decrease over-expressed D1 receptor expression (P <
0.05). Conclusion: Over-activation in direct-pathway mediated by dopamine D1 receptor may be
the main mechanism of LID. TCM effectively relieved LID symptoms through regulating the gene
expression and activity of dopamine D1 receptors.
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HE

H: WL Z5%t R30%E (levodopa-induced dyskinesias, LID) K R AT A MEURE £ B D1 244655 4
FmRNAREHE . H¥E: 6-OHDAME (Parkinson’s disease, PD) K RIER!, AL BT 4EH11E
LID KRR, I L HLID KR, BV AR, FETHA, AEARKENIEY KRIENIE
EXRA, BITURARBEREFEXTLIDARAFH A H £i23)(abnormal involuntary movement, AIM) ¥
43 IR IR B ; W e K RECR 2 BEZD13Z /1) | K4 -& % & (maximum binding capacity,
Bmax)f1-F4G 2 B % # (equilibrium dissociation constant, KD); & S£if s BPCRAN £ B %D 1524k
mRNARIE. &R BEEHAKRBEE LRSS BRI EREK, AIMIPS B e R AT A=
S5BRAHE, PETHEHERED RIEKR R RIAIME 3 R RE(P < 0.05). SCREBEERKD
ZHhERERER: HAKRSERENBAHHEBmax 5 (P < 0.01), KDEMRK(P <0.05), ZkiEHk
HENE, HHEBRTAEBmaxf#K, KDEFAFP < 0.01), HEREDIZAEN:; RKOIELH EEPCR
ZRENMERIH K RZ EED1ZEmRNARZHE EFP < 0.01); FZ4UEZETHAL EED1Z4
mRNAKIZRIE(P < 0.05). £5it: £ EED1Z4/N T EEE B B BUE 7T g8 & R 3hiEr= 4 i EE LM .
A FEREE T HE EERD1ZAE M & FFRE WA AR ERINEER .

X 517
FRIIERR, #E-TERAL, 1Th%, ZERDIRA, HRIER

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8
I 4 006 2 T 24 B LR M R R 2 RG0S M i, L R B TR AU SR B M £



http://creativecommons.org/licenses/by/4.0/

(DAYREMZTLAEE . HAT, Z2)ieZ El(levodopa, LD){5A B3 M G AR IR ) SR HE 251, (EA IR (—
RT3 4F)E 50% UL B EH 2 HIURAIE] [2], FERINFRERTF LIRNFEA B Fi85). DLk
ELEULREZE, wTR RSk DUBCAART, FRER © PD B RIETE TR . LID B S BIR-SUIR AR
L ORI fENEZ PRI T A 26, HRMYINGEIE AR E AR, B2 U B2 i T 5K
T ER S REOE RS R B, FN W5 2 B2 B EUR A 5<(3] [4]. BILHIRG LD 5% LID KA 4
HLEL, S4& LID MRG0T T SeE Y PD BE AR, fRmAim i AL E BN AT
FERH G T BRI LID K BAT A MEUIRA 2 B D1 SeRid M R SR IA R se 0, Dyt — bR
ANBIEFE LID fACERL] KB i LID S (G 5 SLI8 fidfe

2. TWMPEHFE
2.1. SWEHH

V5T ERUR (P B 15 g MIAD 15 g4 %4 20 g RIE 15 g 1B 10 g AR 15 g, AAjZ5 20 go
KEGE 15 g 4208 3 g BRUA 3 @) VL I3 RIL 250 A PR 2 7] 43 ) il B S RSk I (k52 1410302), 8 g/4%.
folieZ Bk A5 . SLD6438)FI-R 22 ik (k= : SL03323), HEE Sigma A .

2.2. LR

SEUR EHY AR REYE SD KRR 50 H, {RJFRE 160~180 g, i b EZG st dniidt, s
YFAIES A SCXK I 2014-0004

2.3. FERFIFLE

6-hydroxydopamine (6-OHDA). apomorphine (APO). SCH23390. Spiperone, %[E Sigma 2 &)= f;
SH-SCH23390 (LU 69 » 8Ci/mmol) 35 E Amersham 2] 77 fhs KBNS AARE AL, 68001 #Y, VR
FiR S, KRB 0L, Centrifuge 5417R, 72 [E EPPENDORF A& ; AR IANKR & GICHUL, Wallacl450 B,
5% [H PerkinElmer 2 7] 7= i . IEppendorf #% & £ ALY , 78 [ Eppendorfs S ¢ % 5E f& PCR X, 7500fast,
%[ ABI; BKIRIKFE, MDF-292, SANYO CO.

2.4. PD KR #EE G| Z([5]

SPF 2% SD KB, JREF = [8 58 TR SR SZ A e a4 F, IO BRI Sz A e 7 B RS (6], SR PR sidadise,,
SNC: Hi X5 4.8 mm, FKARZEAM 2.0 mm; fHfE T 8.0 mm; VTA: i X)5 4.8 mm, FKAREZEALM 1.2 mm,
TEME N 8.2 mmo FRMGHTFL, [P ALAR S5 VE ST 6-OHDA 6 pg {:$HEE N 1 pl/min, %R 10 mine RJ5
14 %87 FH B b ek e f fla v (0.5 mg/kg A4 E) , 45 K BRUTEL R 2 1) e () LTz PEL B > 7 B/ 2 DA g s K
SRR . IR AR R £ R RIRE T iR A U SNC FI VTA 43 Al S 6 ul A3 ERK

2.5. LID X RIRE$|&

PD KT LA e Z EE R ESHEI T WU R, JE5 7758 20 mg/kg/d, bid. 17 A240%E AIM ¥4 > 20
I3 WIAR R B DI LID A5 AY( 7],

2.6. {TAZEMRSE
2.6.1. AIM ESE

AIM P43 78] AIM VP43 4 NS (BT V8. BhiE K Ig 3T e, BEER o )RR P
PERER P N A SEDR(0~4 77), b 0 3 To: 140 fR/RMEL: 2 7 WML 3 70 FREAEAE,



Wz A7 1k 4 9 FFEAPAE, RIBB AR 21k .

2.6.2. FiERERE BN E 9]
BHRKBERTEREFTE 7. 14, 21, 28 R EFRHZEHITRKBAT AEMWEM PRy . FIEesE ik
B VESARZES, 55 min ICFTEREIREL B2 RS IRBUN T ERE OB .

27, IFERGE

42 FURROERL G 247 22, D& i) PD AR 22 R, LD 697 4 Ji G, ik e LID
KR 16 1, BN NI, 25 T4 8 N, S 8 HAEFEEh /KSR E WX IR, 5
SREAE R A AL T DU e 2 B AR 22 RIS s, S H 10 mg/kg, 2 R/ds H 25T TRALAE AR R 20 b B L Atk
AT ARG HE S (IR S T EURL 24 ¢ YT 100 ml AEFRER KA, BRIREEE BN 9 mlkg, 1 U/d; IEHE ST
AT KR KA KIE I ES, BT 4 .

2.8. KFERLALAHIR RNA SER(10]

HUKBREURAARZH S 50 mg, B 1 ml Trizol #i, 74321, 22°C, & HE 5min, MIAZGF 0.2 ml, £l
8] 15s, 22°C, #H 3 min, B: 4°C x 14,000 #/7r x 15 min, B _EJER 0.5 ml, HIA 0.5 ml 5 A EE,
WA, 22°C, #E 10 min, B0: 4°C % 14,000 #/5) x 10 min, 7 F¥, I 1 ml4°C 75% 8%, B0
4°C % 10,000 /4y x 5min, 7F ¥, B2 T S min, A 40 ul DEPC Ab3/K MR, —80CLRATF.

29. REFRN

F(GCTATGCTGACTGGGCTGAC); R(TTTCAGGGATGCTGCCTCT) 4% 545 : 37°C 15 min, 85°C
58, —20°CH-AE. PCR M 26ME4 95°C 30 #6; 95°C 3s, 60°C 30s, 40 MEH .

2.10. RT-PCR ¥IE&E /5%

H A FE R A ik B 0T LR FIAACT VI BL 3 M CT fli—n: F 89538, ACT = HIWIER CT- W
% C (VE: Fl—RER=P W 5), AACT = MEFEARACT — SFHEFEARACT = (MEFEA H AR CT - M
EREANS CT) — (HIEREA H IR CT — SHREEAN S CT), HEARMMENTRIAE . =2724CT,

2.11. [REBHIE

ZHREKHE B[ 117 kG IR 1, 55 IR 25 2 /INIEJS , KRR BA 1% 2 B 22 B I s v e PR i
PO W LB, ok b B UV BN R e A A% — e, N 4°C A I B O Z i, UK
FRATH, B0 JE BUOTUE DA Tris-2hBRZZ /i (pH 7.4) 1~2 ml Fike, Fe/0iRE, BIRMEARM®. L% Dy
ST E WA R A, JFREIREE N 1 g/L i Aq
2.12. ZEEFZEFESERNE

KRS ARG R 9 DMAFRIRE RN, BEENE 2 YOME, [N A IINIKE 2465 s
BPIFRICRCEE R A A 100 200 40, 60, 80 F1100 ul; IEFFRIELES: 20, 60 1100 ul)FIFEFFRIC
Bt JE (AR S P 5 A2 100 ul) BL A% 5E B IR R AR 0.2 ml, 0\ Buffer 2000, 8463585 5 S B AR RN 0.4 mi,
37°CKMHIEE 15 min, TUKIFHL&IERMN . PLZ Sk HURE f I SEAR USCE T R B 47 4k JE 4R [, B 80CHt
F R, BURAESL, DL 2000CA/LL BB AS N FRTHECI & 8O E T, LA FIRAR S FE AT IR IE . i
B ARSI G, A 2 AR B R B R R B4R ), % Scanchard 2 Ui H 2 Tk
SRR B K 456 75 8 (Bmax, fmol-mg) -7 fif 25 & $1(KD, nmol-L).

()



2.13. itk

Fi A Bl DL B bR 22 (X £ 8 )%, H SPSS18.0 itttk #r, (1) 47 N4t [ E LN
A 2 E IR ¢ A 502 (Bonferroni %),  FIREATREAN 4> ARSI E] AT AR BB L [ 2
TCJT BTN, AT AT RN ) A BN AL R PR L. P < 0.05 NEFA WE R L.
(2) Z U2 ORREI . P11 L ASOR FHARSTAEAS ¢ K56, 22 4H 40 ) 22 S 1) S 38 PR B DR 307 22 it
TR, P<0.05 NERAREEE L.

3. SCIRHER
3.1. FEKXRAHIEHERITHEAIM FEDHRETEL

5VRITRICGE 0 R)bbke, MRV KR ZEE 14, « 21 128 R\ AIM P E P < 0.01); +
T 14 R AIM W BHAITRTTHE(P < 0.05), 14 KJ5 AIM {F3i8 5 K, ZE5 28 R0 EE K
FIRITHICE 0 K). SR ARALE, hEHTTAKRRE 7 K AIM W ERLST¥E L, B 14
KALHT AIM 1P EAR T R AP < 0.05). Wk 1, K 1.
3.2. BEXKRADAFHABITREGIEREXE)ETKL

5897 RICER 0 R)ELi, WA KRR 25558 7. 14, 21 F1 28 K7 e b4 R B02 0 1 5 (P < 0.05),

22 B 5 14 RAEFEEREREOE PR (P < 0.01), TEFHARR B 14 RERTEEIFMHER T F
HIERIZH(P <0.01). W72, 2,

Table 1. Comparison of AIM score between two groups

1. FHEAR AIM ESEER (X +5)

oRIUER L]
2053 n
0 Day 7" Day 14" Day 21 Day 28" Day
TR 8 34.63+2.97 38.75+3.11 48.50 £9.55" 51.88 £6.60" 53.88 £5.06"
b2 e (EE 8 33.13+5.87 38.13+9.05 40.50 + 6.19% 31.50 +2.45%4 27.00 + 2.56%4
60 - Kok Kok Kk
—— 1A
—— T
45
§5
N 30F
2
<
15

0 Day 7th Day 14th Day 21th Day 28th Day
e SIITETCE 0 R)ELE, *P<0.05, **P<0.01; SHAAHE, “P<0.05, ““P<0.01,

Figure 1. Comparison of AIM score between two groups
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M A

3.3. HAXRRMETHZZ B D1 ZEFEHEN

RSB ZE . T2 T P45 1E 0 R4 LA Bmax 22 THE(P < 0.01), A4 ETHIBEE ok KD 1H
B AR TR R, S 96TT 435 B R PR (P < 0.05): HH 2T 1igH SRR ZH LR, Bmax F#AIK, KD {EFH=i(P < 0.01).
R A 55 2 IR X EZH Bmax i, KD EFFKP < 0.01), LT IEFXTIE4 Bmax FH&E(P <
0.01), HARTCHHEZR. BRAH, F2T T MM Bmax Fi&, KD EFFKEP <0.01). W4 3,
3.4. FERKBIAMEFRZZ B D1 ZEEERETN

WA AL . A 25T T4 5 1E % X IR L4 D1 2248 mRNA FIA BT (P < 0.05), #AIA Tt
MR A R, 25Tl SRRA HE, DI 24k mRNA FiEFKP < 0.01). (EMBIRILA, h2gF T
ZIEH XA D1 %24k mRNA RIEWETHEP < 0.01), HATLW R 2R, A BME @M D1 5244k
mRNA FikTHE (P <0.05). W& 4, K3,

Table 2. Comparison of the rotation times between two groups

< 2. FBEKRBRFEREERBLLEB (X £s)

Lioe/l i)
ZH ) n
0 Day 7" Day 14" Day 21% Day 28" Day
HETZH 8 128.50 + 4.96 137.38 £9.09" 151.63 £+6.57" 175.88 £ 6.03" 179.88 £ 5.99™
T 8 131.25 + 6.90 133.25 + 8.05 147.25+7.27" 154.38 £9.61744 156.25 £9.87744

Table 3. Changes of dopamine D1 receptor activity in the caudate putamen among each group

F 3. FEARRMERZZER DI ZHEMEEN (X £5)

Bmax(fmol/mg) KD(nmol/L)
215 n
it fml TS5 eIl
I X R A 8 1118.99 + 86.84 1075.22 +90.92 2.499 +0.289 2.554+0.216
TR 8 1653.63 + 59.88™" 1440.80 £ 5537 0.730 + 0.035™* 1.858 £0.126™
k2T e iEAEl 8 1390.97 +52.40™  AA# 1306.00 + 51.64™ 1.342+£0.063"  44# 2.485+0.197

i SIEWXTEALLLE, *P <005, **P<0.01; SHEMALLE, “P<0.05 ““P<0.01; SMtE, “P<0.05 *P<0.01.
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TE: HWRITHICGE 0 R)ELEL *P<0.05, **P<0.01; SHALILLE, “P<0.05, ““P<0.01.

Figure 2. Comparison of the rotation times between two groups
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Table 4. Comparison of relative expression of dopamine D1 receptor mRNA in the caudate putamen among each group

4. BEAXBRIMEZE%ZS B D1 ZK mRNA BAXHRIEELER (X £5)

4151 n PRy g A]
IEH X 8 1.0810.128 0.987+0.129
TR 8 1.567+0.172"* 1.363+0.095"
W 2T A 8 1.320+0.211744 1.153+0.118™
% ¥ =]
180% s CERERL
160% | " *as O {2
X 140% [ +*
120%
ﬁ 100% [
% 80% |
X
E 60%
A 40%
20% |
0% 1 - 1
IEH X IR FERIZH HH 2Tl

W SIEWSHRALLLE, *P<0.05, **P<0.01; SHEAHLE, “P<0.05, “*P<0.01; Stk
%, "P<0.05, #P<0.01.

Figure 3. Comparison of the rotation times between two groups

E 3. FEKRTIENER R B
4. i1ig

HAT, =T RER R ENFD ARG, G2E12] [13]132H LID 5480R14% B DI AT D2 %2445
Tl A 5 ) L S (M ) R T 108 3 R 1) 12 ) 175 ) 2 5 P 6 SRS - P - B R B0 3 S A 6.
HEH[14)H LID MR AT RES SORMK N 2 L% D1 AR T A5 1) B @ B ThRe i A 2% .

AP RN BAH KRB LD M K, AIM PP T T, A Ess ik
AT T S, FAPERR AN E . B KR Z ERE D1 ZAEHEREm, ERERL LE, B
BB . BTUEATUCN, LID MRAEFEEZEZENE DI 2R S0 H @B ThaeE sl ke, 4HE
LB TE ALY, BSCIRIARRE O L88 2 GPi Al SNr [ EZEMIZ 15 it GABA & &1, X GPi Al SNr 4l
A I 5, e 2 e i AR R O8>, A R TR M s PEAR 23 3T Glu 3G N[15], otk — DA% K i
FeJZ A PR 28 R Glu BRI N, 2 S8 LID BRI B[ 16]. HF R HIE W2 RIBE%E LD JA 77 I IH
MIRE:, fEMSOR TR H B2 L% D1 2 AP oA 38N, LR KA FAKBLS, Ui KR DA ferf
ZICA] ARAELEXUNAE X IS, 6-OHDA 38—l DA Reidi f5 , X 7o A% 28 XS Be 47 4 T g Ak

5T SRR T T, CABEANIT S . B R N AR, ROM LT R R
FHRRITTMERIRMAR NG T . WIRNFAET4E, 1897 PD TR E[17]. TEZ AT 1 SLIR A 70 b 0
24 a) DU R A SRS £ B D1. D2 S2AARIA[18], TR NS ERK W TEK[19]45% K ML
TRIER . AUGRIGSE R EIR, B -FEUSRLED FHSCREZ B D1 2R LR RIE, gk



RS (X, B B2 B 110 3o P VEALIRAS, T AT R T sk
5. &hig

Z I DI 3449 3 A B B 0 AT BE2 A S AR 57 S0 7 A2 A 2 BN LA o 3% P T BRURORE
FORMA T 2 L D1 S ME T L 3 PRI 0k AT A R i 5 B AEAEAR

EHEWH

X B AR FIH - ZAM P BT ) @ - Al 8 RS R AT S S R i SR AR BT VA A < AR PRI
W8 (T H %5 - 81673726): Lt — B R A FH LK B =FA7 it RI(WH % 5 -
ZY3-JSFC-2-1007); HEZEKFERIGRIEH R S#FH-F W itRl: (WHZS: LYTD-34); Lifgi DikZdk
B AN iR H (Z2Y3-RCPY-2-2005).
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