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[ Abstract ] Objective To analyze the strain selection, sex, modeling key points, evaluation method of 6-
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traditional Chinese medicine in the treatment of Parkinson’ s disease. Methods

Recent literatures related to 6-OHDA

models in the CNKI and PubMed databases in 20 years were collected. The strains of rats, the weight, sex, modeling key

points, evaluation method were analyzed, along with the application of 6-OHDA model in anti-PD traditional Chinese

medicine screening. Results Male SD or Wistar rats are mostly selected as PD models in rats induced by 6-OHDA. The

injection site is usually unilateral substantia nigra, medial forebrain bundle or striatum. Apomorphine induced rotation

experiment, brain histomorphology, molecular biology and biochemical indicators are usually detected 4 weeks after

modeling to determine the success rate of the model and the effectiveness of drugs for prevention and treatment of PD.

Conclusions

This study provides a useful reference for the use of 6-OHDA induced PD model regarding the strain

selection, sex, modeling key points, evaluation method and the application on the screening of traditional Chinese medicine

in the treatment of PD.
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1.1 6-OHDA #ZI7E PD #F3XhBY N 44T

fifi F CNKT i1 PubMed 7 K # F 08 3 2847 5C
HREZZR o A CNKT B 2 R SCik ) 45 6 2 iR 4T
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PR SOOI 312 4%, oA SOk 162 4%, A AL
MR 105 2% ;9530 150 45, AROCCHR 73 45, 49 50H
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2.1 6-OHDA #EI LIS T HHIEFE

28531, 6-OHDA K TR S8 A 14 f F o R 1
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Evans KU 1 Simonsen K F° , T35l iy
VEPE, 2B BEBE T HEE S, D B B T P
P B) , 7E 35 Sl 9 A T 5 T 1T, R
Y HORFTEERE T 180 ~250 o M4 X 6] (49. 25%)
(K1C),

6-OHDA FAY [ 17 R AW 25 W) B E A
G DX s 83 43 %) SRR AT, A 4 B W A el
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i FH PR SR ST PD B
2.2 6-OHDA #HRIHERES

6-OHDA FERLS 245 T0 1k 3% 1o 1l i bt i, PR, 2
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B Wistar(68,38.20%)
B3 ILf Others(10,5.62%)

A B

AR B MR C LR,

mm HEPEMale(142.79.78%)
e i Pk Female(68,38.20%)
B SR Not limit(14,7.87%)

FE I o i 37 A R A S O 25 W i AR E
(RIS, 0 SCHRR A , 76 R SUIRIR 2 T e R SE 1Y)
AR S AN [ 7 4 9 6-OHDA A g 57 A [ 4ii
P AN 5 28 L PD BRI

2.2.1 Fh;

6-OHDA Vi SR FIT e 1) 12 56 3R 00 =28
J5t (substantia, SN) , ZURAA ( corpus striatum, CPu) ,
PN A %R ( medial forebrain bundle , MFB) |, H fixi i
4% 35 [X. ( ventral tegmental area, VTA) ., #& Sk 43
Br, Horh 28. 98% BT E SR T CPu 4T, 27.27%
HIBTSE e EE T SN TEST, 28. 98% HIAFFE k4% T MFB
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AT SHE LR ULIA SN+VTA(14,7.95%) |
SN+MFB(5,2. 84% ) MFB+VTA (3,1.70%) fl SN+
CPu(2,1.14%) W% 1,

(1) JE T (substantia,SN)

SN F B TES A BB EUE R (SNe) |, 2R
JEBCIR AR 5 ) R IR AR, AR AT FE 5 1Y DA BE
LT, TEIZAL HERT AT B 5 DN MUk, 5 R T AR M)
SUIRIAN DA JKF-REAK, DA 32 % a2 AR PR 4
Jn. 6-OHDA 15 218 57, 12 h N BIF 4R & 4= DA
M oeARPED | RO A R A, SN (AR R
Bes/N TR S AR, ME LIRS RE A, B 05 v A A

=3 <180 g (1.49%)
B 180~250 g (49.25%)
B 240~300 g (36.45%)
3 280~350 g (10.44%)
B 350 g (2.23%)

B 1 6-OHDA BLRLZY) il 55 P50l I 50

Note. A, Strain. B, Sex. C, Body weight.

Figure 1 Animal strain and sex usage of 6-OHDA model
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FAPO &5 4 Rey™ E T 4647 0, £ APO Jight 525
HPLRHPEAY R B CPu P DA ZHZUE B s /b 99. 8%,
SN ' DA HZ &R/ 85% Y AR R (i DN
FER S I ] PR R BE T, R 2 0L L PD A g 2L
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46.94% 3 JE IR AT ik 34. 69% , H ] 45 E AR5
%510 A,

(3) BUHRAAR ( Corpus striatum , CPu)

CPu {3 F 28 J5 SO A 3 [ ) A it , A SC ik 4R 3
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R 5 MFB S E A58 S 80 SNpe #1473
FRIE R KB &, %F DN J& —Fp 202 /5 H o 72, i 7E
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VTA)

SBR R 22 B T ke TR IR ) Bk 26 X
(VTA) i A10 Z0H, & J2 22 T Rl Hh i it 2% 38 1 1
YRS VTA A HEFT 6- OHDA 1356 AT LA fdi B
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2.2.2 F@

6-OHDA 77 e BE S A ) e 2 2 R i
PD BRI AR Y S i Sk & B, 6-OHDA {35t
FIE 4~30 g ANEE, 578 SR AL 2 VTG,
BTSSR CPu DU S TS, B S TS 2 pL,
I8 pL, ARJFHE 2 Ji TH ffes et 40 SN JE
4 TH FHPERS DN AT, BHA: 20 e 502 5 23 A
ANEEY s AR S SR T B SNe+MFB 1545, 1 55 4%
FEST 12 pe/4 pL, RJ5 2.4 F1 6 J& PD KBRS0 2
RAK DAT AHXT RO B AR 53 B REAR T 16. 8%
35.9%H1 50. 1% , HEAGN TH FH44E: 20 A A5 s fil ) o
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R 1 6-OHDA LRI LR
Table 1 The molding site of the 6-OHDA model

BRI G

T Unilateral injection KA 73 55 J=87

R g =y £ 5 Bilater{:lj(in'geilion Tot;
Injection site o~ B s ’ )

Single point Two points Multiple points
BT SN 36 (75.00%) 10 (20.83%) 1 (2.08%) 1 (2.08%) 48 (27.27%)
PR R MFB 46 (86.79%) 6 (11.32%) 0 (0.00%) 1(1.89%) 53 (30.11%)

gk CPu 25 (49.02%) 19 (37.25%) 5 (9.80%) 2 (3.92%) 51 (28.98%)

BAEHAL

Multiple injection sites

_ 24 (13.64%)
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55.8%, HFFE M E ARG 10 4~ H BRI R AT
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FFE , HAFLERT R
2.2.4 PAEEEFI

KT YRR, B & 6-OHDA W5 & 4
FOSOR , 245 W Fh a5 B AR €0 22 9R 0 (L A7 B G e
VL2 C 28k, 2 e DR A T ™
KRG AR ERAE, ST A LA 0. 02% ~ 0. 2%
PO LR 1) A5 BRER /K W BC &, 58 Je PR 43255 VR
17, T U, FE ST 1 S VR i, (AR At R
MRS AL, S B4R R iEE
AF O PR FES) 22 1% B8R 0.5~ 1.0 pl/min, B
EFISHIEEEPE 5 ~ 15 min, DA 24 Y0 50 45 b 3™ H0ORD I
W, AR A BRI (DA A ) R 12 R Y BT Ik 24V U
o BEAN VR 25T 5 R FH 100 56 M8 s S b b B
(25 mg/ke) FPATE AR (5 mg/kg) KA 6-OHDA
A, JHE v b A BH AT 9820 6-OHDA 51 1) 25 5
RREN SRR A WA AR AT /> 6-OHDA 43
fiff, DRI H A T S 3 ST, B2 /& 6-OHDA 19 24
R ORJE L 1 R T AR,
FARARIRL TR P B R T 1R
KL E N AR, B BN AT 5 B AT AL B G
ZEFIREE R S TR FF L E AL 2.4 mm
i, AT 250 ¢ 2647 114 SD KBRS X 5 5 AR R 7E—
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() ), W S AE T %
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ISP AT R 2 LU S S Tk

Y2584k, W] LLHIWT 6-OHDA A5 R HE ST J& 75 A,
I LAARZ DT 2l 4 K B PD Sh R AL Y T 1714
TSI,
2.3.1 ARG R

225811, 6-OHDA LR 5 F R AT 2 460 5 vk
A4 BT I 1 35 5 i % 55 55 ( Apomorphine-induced
rotation test ), & N I ¥ F i€ & L 5 ( D-
Amphetamine-induced rotation test ) | [®] & 32 55 ( the
cylinder test) %5355 (the open feild test) 5155
55 (the rotarod test) 55, H:H 46. 63% MR IESE T
B M 2 S 17, 42% FORIF ST 30E 5 1 2K TR g i
BRSNS e S5 AT F T VR AR 3 Y s R A R
JE 2T 6-OHDA 559 PD A RS 2 15 75 Y
GARME, PESCHR 7, 78 KA 058 TR F S o Tl
SR FH e e 2 90 R M e R 1) 2 5 2, 5 4% 1~ 3 b
170975 7 6 VP A BB 1 HAB AT Ry s, TR
%2,
2.3.2  HEUEE AR

LU Y Bl 8 e IR {0 3% (Nissl s
staining ) FFF AT — 21 G 41k (HE staining) , X
%% 6-OHDA FRUK AR J5 48 h f) SNe #8437, HE %
[ERDUREIEZE Y INORE N i QN R R AN S UR N
HLAR I3t A 2Rt LA S0 o3 ML A8 A 55 RS 4 A
I8 JEI AT LA 25 A4t L [ 1 SR AE P AT R e ST 4
H K 18 P R R A SN IS AT 2 T
USIZEN IR 1 I & 8 Ty EA R L
3 SNe Jz VIN XA e H B &b, e Rk
R, R, AR T AR
2.3.3 A

A 6-OHDA 7551 PD AL 5B (1) — &R 5
3T R RO | dac i ARSI 5 kA e e 4
ZI{p2# 1 (immunohistochemistry , IHC) | #5267
(immunofluorescent staining, IF) | & 1 90 & B b %
(Western blot) | 5 I 9256 % & 545 Wi 4% =0 s I vk
(RT-PCR) %%, SCHRZH], TH /& DN 54 192 1
A B R , SR R TH B 208 15 DA 935 i
LA R T fE S DN AR SR ic ), i
THC BEXTINAH AP Y TH E47 FRic REAR I b Sz e i
N DN Bt R IR R PD SRRl fY
FATRRE 2 — R ZH 2P B TH & sl R
THC A6 TH REAR G S i SR B 22 DN 284k 2 4
SE 6-OHDA BRI EE )5k, PRI 3,
2.3.4  AALFEAREEI

EFXT 6-OHDA 5519 PD BRI H 5 e — R 51 Y
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Mg BT R AR P R A8 Ak S5 A T
T TR 2 W B 2 125 ( ELISA ) | 8 S50HOAH €833
:(HPLC) 543 66 FE 1% (UV spectrophotometry )
S5, DA & PD Wi & A & i ik A v i Hi ) o 22
5T, HVA F1 DOPAC 2 DA R %y, nJ LAz e

W DA KA = P 7K P42 4k, /& 6-OHDA #17Y
() — I E BRI bR . PRI 4,
2.4 6-OHDA B 7 R ZG 2 A 33 I AL F

H AT ,6-OHDA K FBEEAIE )32 W 41 PD
TR AR SO IR AR 2K 6-OHDA K FRUSE Al

DA 7K 10 5@ ot Sk aT & P, ELISA fl HPLC #6

Fz 2 6-OHDA BRI H FAT 2kl 77
Table 2 Common behavioral tests of the 6-OHDA model

TE R KI5 058 B R O

Name

e B
Theory

Method

TR

Expression

Wi D AEh 5 e 2 52
% (83,46. 63%) ]
Apomorphine induced
rotations test

(83,46.63%)

RN T G L
(31,17. 42%) 4
D-Amphetamine-
induced rotations

(31,17. 42%)

(11,6. 18%) 4!
Rotarod test
(11,6.18%)

(16,8.99%) 3
Cylinder test
(16,8.99% )

(7, 3.93%) 144
Open feild test

(7, 3.93%)
(2,1.12%) 14

Pole test
(2,1.12%)

(2,1.12%) ¥
Traction test

(2,1. 12%)

B2 AL
(1,0.56%) 4]
Treadmill test
(1,0.56%)

N TR
(1,0.56%) "
Sucrose preference test

(1,0.56%)

FARMLCR AN DA 3Z AL T
FBIURAS, & id DA Z R k5
B 3l 30 R 8 2 5 A £
(EREl b X NN
gl s

FARMBZAAE TR DA 7
HHIEFMAL, M4 5 DA B
JHCH TR, IE R DA BN & O
Bl B B R K A i
ik

R RAERG PR b A3, 75 1 5
B 7 1) 5 B, 3 3 23 M s s
SR | BRI ) R AR
AN I B PU B B iz Bl g

Wl R e EIR R F (E
7 ) HA A A X e

WEATRICRTE [ F45 348 i
172, S PD R ELI H £330
MRS R RAT N

il T SRR AR NEAT AT Y i
i) DA I J A 81 R

il T SRR e 2 b B
(i) 75 B A FE OB b IR BE T

185 Y 5 S 0 A S )
AJigtzaeh

GET IR B AR AR B 7K B TR0k
i T S e B ) PR R R R Y 1R
DURIEO B R 7 AR 5 4

JE ST 0.5 mg/kg 7 APO, K LI
MR BOR T 455058 7 B2 ), i
S8 30 min B AUTER; IS, SR R
=7 r/min BN IR

MW TR G B BRI B (2. 5 me/kg) Il
2 h I [RER:

KRG RIEFERAL LU0 Z5 2 R, #4523 d,
TSGR BUBCE PR G 8 I R TR 20 s
UM 5 v/min TEE S| 20 v/min, B 7E 200 s
AL S v/ min N3] 45 r/min, H 3hid 5%
WL R FZ SR

A — BRI RS, HK
BUCT 5 min, ZMHGEHRBRZE A R E
JRcfBE A, SR SNR A B
K= (+0. 5%X) / (ZE+A+3) x100% .,

A5 B A AR T TG 1 min JF1C
€5 min (35 3, i skis SRR s s
JE£ BN TR] RS RR R ESL REE

HE R BUE T ICAT (U [ AR IE R, WA B 4%
FNEAT IR RF 13 b 52 A, 10 SRICAT I il , 4
HRRER 3 I,

LEPNEN D) SIVE S B s e Il ST O
AHPRAS  IT ORI [ IF 0T

DKHT AT IS, B IR e B2
PUERS 1, 25 K BUAS RE 5 % il — [R) B 4%
W, WS FAERAR L, BRTRAE R,

1 24 h NSRBI BE, g R BRAREE PR K
GGG W — TS & 3%
REBHATR IO 7,24 h 5B Ao e, R
PRI T AL A 2 Ho (%MK R 2%
=HKIEAR 100/ 8EAE)

HRANE SR, AT
RERAT N
T 453 508 000 2 e e

FRANE SRS, P B
FEILEEA T
% e

| FRgeE | R |

40 )L e % 1

H e [X. 4 A P ] 1

PR WH |

H22 &GN 2 - 3/ ¢ N A
WA |

JeATAsfa 1

B |

B |

WK w24 L




o e PR 2R 2R 2023 4E 1 HAE 33 %55 13 Chin J Comp Med, January 2023, Vol. 33,No. 1 99

R 3 6-OHDA BRI H 70T LW A Al U7 ik e

Table 3 Common molecular biological detection methods and indicators of the 6-OHDA model

Name

For G b
Test indicators

BEAIL (43,24 16%)
Immunohistochemistry

(43,24.16%)

B SR EI
Western blot
(10, 5.62%)

SRStk

(3. 37% ) Immunofluorescent

TR E R AL EE TH M35 | /NIRE4NE Db T 2RI GFAP 1

WA TH & | ND1 ND4 8 H | A48 4 Beclin-1 & T HSP70,HSC70 \MEF2D &[4 | |1}
I o-Synuclein HF T I LHE-2(COX-2) T MRIRIEH F - (TNF-a) T [IL-1B T | Caspase-3 T |
Caspase-9 1 4% ¢ T Bel-2 | Bax T .BDNF | |, TrkB | , BEFRJIIEL-3-3AE PI3K | 75 T il Y1tk 4ot
Z5 3 N F (BDNF) [ TrkB BESRBELT 3-8 (PI3K) T |

MR RO AL (TH) I35 | /MRS (IBA-1) 1

staining( 3. 37% )

ST R i R A il =X
(6,3.37%)

RT-PCR

(6,3.37%)

MTT b€k (2,1. 12%)

B TH mRNA | bR R IE IR 558552 44 1 19 ND1 .ND4 mRNA | F FEfxiZH 414 Beclin-1 mRNA T |
HSP70 HSC70 MEF2D mRNA | & &S0 F Dnmtl . Dnmt3a . Dnmt3b 24 1

MTT assay IR R BB A T T ANV B35 | Zobitkaibe |
(2,1.12%)
F 4 6-OHDA BRI H AR LRI 7 ik R As b
Table 4 Common biochemical detection methods and index of 6-OHDA model
BRIZA Faril 48 b

Name

Test indicators

B BE S K W BRI E
(11,6.18%)
ELISA(11,6. 18%)

PR RO (3 (11,7 30% )
HPLC(11,7.30%)
SrIEIERETHE (1,0.56% )
Spectrophotometer( 1,0. 56% )
TIOR8 3 — 2 O R I ik
(1,0.56%)

HPLC-fluorescence analysis

(1,0.56%)

R WA E AT (1, 0.56%)
HPLC(1,0.56%)

FAREERE(1,0. 56%)
RPC(1,0.56%)

JRGH 2 5-HT K |

DA /K |

5-F (A (5-HT) \DOPAC il HVA B3k | MAO-B 1 i a-syn T . TH | .LAMP-2A | 'HSP70 | .
MEF2D | JALZU B AL YEALEE (SOD) | (GSH | At H kit Ak (GSH-Px) | . —FALE A B
(NOS) K- | BT L BOIRAR A DNA BRI ALK | SRR TNF-o IL-18 \ IFN-y [ IL-4 [ & & 1 o
Jii 22 TNF-o IL-6 T B0RAA DA & | Ach &4 T NOT .ROST MDA 1

BR K SURAR G SR e T 5-F AL RENE | ZORIK DA & | BUIRIE Glu GABA MU E | EHE L
JRFE(NE) | DL (DA) KT E FIRE(NE) |

SOD | \GSH-Px | .NOS | N (MDA) 1

DA 3,4- " ¥ FIEM (DOPAC) B R ER (HVA) S-F(aMk(5-HT) |

2.4.1 6-OHDA #EAIFE Bk v 25 32 B oA sl
43%F PD B A AR FHRFZE 8 g

A FEAE SR A 00 B 5 PR 05 TR ST 6-OHDA £
ST RSN IE T LR P B B B A A e £
EUAIT TER 2 7 d Ja R BB AR )T W ks T AR
RIK G2 sh DR 47, 48 v 17 28 TH 2 1 %3k
H1 DA /K, 3K 52 SOD  GSH-Px 2 NOS 7K F-, [
I8 T MDA 7K BRF 7 455" SR SN+ VTA 7 5
6-OHDA FET AR 54221 d #EH KERREY) , K

FIRFE YA rv 35 7]k 21 204 A AR BT 1 o e 5 3
(4 PD K BB &% B B fa 3, Horb sl sk vl DA i
FIIAKR B SR b P B RRIEE 40 (PT%)
ISR S R] E 23 HE (T% ), UERH 1 K R4 HCH) fiE
FEE PD KBS o B i Fl 2 2] e A2 /8 0 5 SCIbe
HRAEDR A CPu TS, X 45 41 K BRUG 24 41

LR RPN ARG A 1 I IV TS PEES T T4
W0, 2 R 5 A 5 B g ) i 2E AT RS2 PD AR AR i 4
ZU LRI I 55 i 525 W00 R Y R B, TT REJE
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PET R T BE I 15 SR A2 R AA 9 PD K LAY DN
B2 T WAL A5 R B0 MFB #1457 14 d J5 v
B PD #55 BF5E R BNS B Rb 570 L LB
ARG PD SESIAE R & 2, H Rb BE 25 00 K AL
KRR mGluR1 F1 PV 33K /K 19 F B3 57 i 43
DN 6-OHDA JEALMN CPu #ES7 A T D) i A
BRI SRR A 2 WEE B RYT , Fr82 10 d 25 R R
PRI A2 22 A0 T I 5 WK 5 A 78 sl 40 e Dk A sl )
J, B 0 S ST BT R B B Wnel | B-
catenin & [17KF , [ GSK-38 mRNA /KF; &1
BRI BTGP R U 2 — B R %D
WA VTA 352 PD AR & BB & TR T
WD PD K RIS I, 1 e i 45 R k]
JE AT HEE LS Nef2/HO-1 38 B4k BR A% PD KB
AR R
2.4.2  6-OHDA BRI H 255 J7%F PD BivaVE T
5 H R R

T R A0 SR B SNe +VTA TE 5 # 57 6-
OHDA A5 AR 57 #0 B 1F By (2 L2885 1 25
KR ) Pt PD YEH , #6452 10 d AT 20 d J5 535
PEATAT R 2RI, K BN 1k By AT DLAE S5 405
REAL PD A BRUBRT 4 N Rl 375 5 1 6 81 8, 380 PD ok
R DN A2k, Mk ah e 0 407 5 ZE R A 450 SR 6-
OHDA H$515% SN 1k & Ff 173 B 87 FFH BT
A PD #ERY PRIV (A e A A A4t
Wi AR A fat EAT TS R AR
BT R H D) B9850 PD VEFIALH] , 45 S F B AT
JEXZ T DL 25 FEAIR PD KRR P i MDA & i, i
Nrf2 Fil HO-1 25 A9 235 5 #0507 SR i A
SNe VEGTEMRL, T AR I hfate B FEM 4
8y R JEEANEE 24 My 20 O T ) Z204010162)
FFEE 30 d E BIRYT 45 BN A A4 JURT A AR
5 PD KB BB 5 Beclinl 1 LC3 [ /B (£ 35, B
i P62 BYFEIR 45 o 40 M [ W 3% 1 5 AR IR SR
BN A5 SN B, B AL ) S 48 S AT 4G b R AL 2
o/ kg (FIFC T G 46 A BE P BE A AR 12y
KA RS ) E B BCE R BHBE SR 7R YT E SR YT
4 JiJ5 BB IR IT 4K BUW GSH ., SOD & &, BDNF
Fak YR T EA RS A CPu WL
S 6-OHDA FBIRFT CUEIRESE - T ) iy
FUESRAL (KR ZEIL. 28 A 2ul 2415 )1
EINEEIN /DA NS b N s S AL A B A R ) )
Xt PD Bk, 45 3R B, IR ALRE W 35 3

PD K §R DA ,DOPAC HVA  5-HT . SOD.GSH-Px 7K
- B B L W i S i 22 8 ot K B BT DN A4k
NI AIVE R, T )8 Bax, Caspase-3 25 H % ik, [
Bel-2 i H &35, BA W DN #0947 Bk
ZELOLSRFH B SN P A T S, R T A R i 2 L +
N2 JE T B R Bl XUIE S S AE A A | T DL 2 5
HLB Ty (ALY BB BBk AAT PHE A EE A
B ZRA%) , R IH 25 2 0y b v 5 AT BRI AIM P47,
By e ARN 7y AR SoIEnE e I

3 I

PD 2 LURE U 2 5k %% o8 EEIG IR
B RR AR TN, O T i — DR O R A3
I7 T A TARYE PD A1 AR A0 B 2% B0 37 AN [
BRI AR ZER BAE T 6-OHDA B4R R
PEFE 6-OHDA 57U [ iff 57 5 $2fik— 2625 (1) 6-
OHDA F5 A 5 8 HIAY 5 & & SD 8¢ Wistar K, K
G MM K BRI SR I S XA T o S i T, 2
TCRFIARBIFGE TR, vl e b R R 5 (2) s A K R i
B IR N Y 5 T A AR BRI S 2 10 B ST AR e
T PRI R A — B, S i sl s PR o a8 0 e oA )
BORTEE M, SR, (3) B8R,
FET 3 fm A MRT . (4)6-OHDA 51
A7 F A TR, T 37 S OR TR] G 0405 28 8, SN
MFB #0715 30 i DA fEf 2 et %k, 18
BT H A M PD ALY ; CPu VRS 7 15 5 DN
PR, P T HIVE R A ) PD B VTA &R 4738
55 SNe o MFB B A 72 51, 38 Jin B A9 19 a2 %
(5)6-OHDA 515 50 DN & A& i 3 v 45147 , 18 s
S TS DA Z R 7 APO SRR D-amp
S5 TS 7= A ) B8 AR G AT oA R L
TiRE A SIE 5 v (R VPR 7 B YR ( o/ mim ) i SR A A 6
R RN IARAE, (6)6-OHDA #AEMRI B ik
K AT HFARFF SR K, R BATIRE BTG
YA PD BE A LB ARG BERAE | DR A e 1R 1%
BRAY T B, A B R ST LB R 56 pl B AL
ANHERE 6-OHDA #i8  (7) 4t PD 25558 i i
F 38 5 R T S 45 25 00 1 307 =X, D BCR BUR
ST B0 R S e B R s iU, o
I E R SR i R I ST AN FEAT A T
i, AT 850 AF 90 36 5 A 1 A B T T T, AR SR
5 VE T AEANE 1Ay X, B & 6-OHDA
T AR AR A5 K, DR e TR AN AT R
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25 BTk 38 43T 6-OHDA K R RY 1 3 4
il ZR PR R R S A S ARG I 5 i, UM D 4t
PD 2 Y25 ST S IR R 7 SRS %

B3k

[ 1] BlesaJ, Przedborski S. Parkinson’s disease: animal models and
dopaminergic cell vulnerability [ J]. Front Neuroanat, 2014,
8. 155.

[ 2] Kalia LV, Lang AE. Parkinson’s disease [J]. Lancet, 2015,
386(9996) : 896-912.

[ 3] Blandini F, Armentero MT. Animal models of Parkinson’ s
disease [J]. FEBS J, 2012, 279(7) :1156-1166.

[ 4] Jagmag SA, Tripathi N, Shukla SD, et al. Evaluation of models
of Parkinson’s disease [ J]. Front Neurosci, 2016, 92. 503.

[ 5] \Ungerstedt U, Ljungberg T, Steg G. Behavioral, physiological,
and neurochemical changes after 6-hydroxydopamine-induced
degeneration of the nigro-striatal dopamine neurons [ J]. Adv
Neurol, 1974, 5. 421-426.

[ 6] Litvan I, Halliday G, Hallett M, et al. The etiopathogenesis of
Parkinson disease and suggestions for future research [ J]. ]
Neuropathol Exp Neurol, 2007, 66(4) . 251-257.

[ 7] Rodriguez M, Barroso-Chinea P, Abdala P, et al. Dopamine cell
degeneration induced by intraventricular administration of 6-
hydroxydopamine in the rat: similarities with cell loss in
Parkinson’ s disease [ J]. Exp Neurol, 2001, 169 163-181.

[ 8] Fine JM, Forsberg AC, Renner DB, et al. Intranasally-
administered deferoxamine mitigates toxicity of 6-OHDA in a rat
model of Parkinson’ s disease [ J]. Brain Res, 2014, 1574 96
-104.

[ 9] Olds ME, Jacques DB, Kopyov O. Behavioral and subthalamic
effects of combining a fetal ventral mesencephalic transplant in
striatum with an electrolytic lesion of the entopeduncular nucleus
in the rat with a unilateral 6-OHDA lesion of substantia nigra
[J]. Synapse, 2003, 48. 90-99.

[10] 4wy, HpHake. XSS 6-OHDA #2374 2R K U
ROFR R M2 [J]. SEME ) AT RE B 2 AN R ALK,
2008, 21(5) : 257-262.

[11] Tsang KL, Ho SL, Lo SK. Estrogen improves motor disability in
Parkinsonian postmenopausal women with motor fluctuations [ J].
Neurology,, 2000, 54(2) . 2292-2298.

[12] BHBUL, LT, Dhocta, S5 0046 2% DR A 38 i 1 ol 22
S EMURIR L orTe [1]. RWE ¥4, 2009, 30
(11) . 23-27.

[13] Kirik D, Rosenblad C, Bjorklund A. Characterization of
behavioral and neurodegenerative changes following partial lesions
of the nigrostriatal dopamine system induced by intrastriatal 6-
hydroxydopamine in the rat [ J]. Exp Neurol, 1998, 152(2) .
259-2717.

[14] Cenci MA, Whishaw 1Q, Schallert T. Animal models of
neurological deficits; how relevant is the rat [ J]. Nat Rev

Neurosci, 2002, 3(7) : 574-579.

[15]

[16]

[17]

[18]

[19]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Wang JY, Yang JY, Wang F, et al. Neuroprotective effect of
pseudoginsenoside-f11 on a rat model of Parkinson’ s disease
induced by 6-hydroxydopamine [ J]. Evid Based Complement
Alternat Med, 2013, 2013, 152798.

ZEHE, PNAR, B, AR 3 FRORIRL DX € ST 6-OHDA Sl
UK BUIA S AR A B Y LU A 5T [T]. WAL BE R R 27
i, 2016, 37(6) : 667-671.

P, DhURER, SHERBIL, AF. 682 B ek N A S A 4
FORRRBR BT E [J]. T E SRS YRk, 2005, 13
(1):20-22.

Deumens Ronald, Blokland Arjan, Prickaerts Jos. Modeling
Parkinson’ s disease in rats: an evaluation of 6-OHDA lesions of
the nigrostriatal pathway [ J]. Exp Neurol, 2002, 175: 303-17.
Seeger-Armbruster S, von Ameln-Mayerhofer A. Short- and long-
term unilateral 6-hydroxydopamine lesions in rats show different
changes in characteristics of spontaneous firing of substantia nigra
pars reticulata neurons [ J]. Exp Brain Res, 2013, 224(1); 15
—-24.

DR, WA, XIRK, GE. ORI RA R 3 AL 5T 6~
¥ 22 DA 37 WA 8 B0 K BRUREBY A 0F LIS (0] 90K
SFEIR (BEEM) , 2007, 27(1) : 66-68, 88.

Zhi , WOCIR, PRI, AR BN A O AR R S 6- YRk
2 WL IA 4 AR R RS R SEIR BT [J]. Arh SR
W5, 2011, 18(1); 34-37.

Lee CS, Sauer H, Bjorklund A. Dopaminergic neuronal
degeneration and motor impairments following axon terminal
lesion by instrastriatal 6-hydroxydopamine in the rat [ J].
Neuroscience, 1996, 72. 641-653.

Blandini F, Levandis G, Bazzini E, el at. Time-course of
nigrostriatal damage, basal ganglia metabolic changes and
behavioural alterations following intrastriatal injection of 6-
hydroxydopamine in the rat; new clues from an old model []J].
Eur J Neurosci, 2007, 25 397-405.

G, U, B, 4F. MR 6-OHDA TE ST L B
SRMREUER [J]. SNERIR 4R, 2017, 42(3) .
258-262.

FRERE, MICE, ESCR, . BCRSURE N S TE ST 6-
OHDA 1l 8 R BUIA & AR AL [J]. M i i) 2 ek,
2015, 31(2) . 187-192.

W], sREREA, BRAk, 5. JCRUEAIISCIR AR A Y A 5 6-
FeALZ D A AR ()], B R B B iR (B2
W), 2017, 26(4) : 290-293, 297.

Kelly PH, Seviour PW, Iversen SD. Amphetamine and
apomorphine responses in the rat following 6-OHDA lesions of the
nucleus and corpus striatum [ J]. Brain Res, 1975, 94. 507
—-522.

German DC, Manaye KF. Midbrain dopaminergic neurons
(nuclei A8, A9, and A10) : three-dimensional reconstruction in
the rat [J]. Comp Neurol, 1993, 331(3) : 297-309.

lancu K, Mohapel P, Brundin P, et al. Behavioral
characterization ~ of unilateral 6-OHDA-lesion model of

Parkinson’ s disease in mice [ J]. Behav Brain Res, 2005, 162



102

o R PR 2R 2k 2023 4 1 HAE 33 %55 13 Chin J Comp Med, January 2023, Vol. 33,No. 1

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

(1): 1-10.

FE N, IR, MR AR R UL ] 4 ik s R [T].
T ESCHEEZS, 2008, 2(5): 9-11.

NG, BERBR, fTHEAR, AF. PiZREE 25 I 6 AR S P
IR TR [T]. BE2BFo02%aE, 2020, 49(12) : 21-24.

KB, BRSCBT, MRGER, S5 AR A 4 AR K L Brik
WEZE MR IBE A BAZA [T]. W& =&,
2015, 31(4) : 399-402.

2RI, PSR, XU4kEH, A, 6-FR Ik 2 BB & AR K
BRI SIFH (1], P EFBEE, 2012, 39(12) .
162-165.

BUMFE, MHy, 2505, . 6-12 3L 2 5 e BT BOMA 4 AR K
BUBSRREPEIOBETE [J]. P EEEAR2RR, 2009, 29(5)
521-524.

X%, S, FAGR, % 6-FI L A KA S Bk K
SUBEAL AR AERIPPAY (1], MR BR22 2838, 2007, 32(11)
1160-1162.

B, Zll, ik, 4F. P WMES C8 7E 6-0HDA AR
Z Uk T R P RN [T]. Ml raeaE,
2021, 37(3): 323-328.

Chen JR, Yang ZQ, Hu TJ, et al. Immunomodulatory activity in
vitro and in vivo of polysaccharide from potentilla anserina [ J].
Fitoterapia, 2010, 81(8): 1117-1124.

INEZ, BRI, HEREA. 6-OHDA 5 511 4 #77 K RULAY
Tihse K 2 BT s 257246 [T]. BirPBE, 2016, 48
(9) : 225-230.

Pallavi S, Kumar V, Rizwana T, et al. Anti-apoptotic and anti-
inflammatory effect of piperine on 6-OHDA induced Parkinson’ s
rat model [ J]. J Nutr Biochem, 2013, 24. 680-687.

Oscar S, Daniel LI, Jorge F, et al. Alterations in dendritic
morphology of the prefrontal cortical and striatum neurons in the
unilateral 6-OHDA-rat model of Parkinson’ s disease [ J].
Synapse, 2007, 61 450-458.

Jalewa J, Sharma MK, Gengler S, et al. A novel GLP-1/GIP
dual receptor agonist protects from 6-OHDA lesion in a rat model
of Parkinson’ s disease [ J].
238-248.

de Aratjo DP, De Sousa CN, Aratijo PV, et al. Behavioral and

Neuropharmacology, 2017, 117:

neurochemical effects of alpha-lipoic acid in the model of
Parkinson’ s disease induced by unilateral stereotaxic injection of
6-ohda in rat [ J]. Evid Based Complement Alternat Med, 2013,
2013 571378.

BB, TR, REEE, 4F. IMERER A S Ma T
HXT 6-OHDA K, PD BERIEFEA] [J]. Mg dlsa 2k,
2017, 33(6) : 723-730.

HBIE, BRad, UG, 5. A fh C BRI B S 2o e £ 1
X 6-OHDA 75 A AR RO M BT AT [T]. e
%, 2020, 35(12) : 2636-2641.

Metz GA, Tse A, Ballermann M, et al. The unilateral 6-OHDA
rat model of Parkinson’ s disease revisited: an electromyographic

and behavioural analysis [ J]. Eur J Neurosci, 2005, 22. 735

[46]

[47]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

~744.

FH, F2EF, R, W04 008 R B e IR R A% 114 B[] AR
MR I HT (1], P& 24k, 2007, 23(5) .
485-488.

Kinga K, Tomasz L, Jolanta K, et al. Depressive-like
neurochemical and behavioral markers of Parkinson’ s disease
after 6-OHDA administered unilaterally to the rat medial forebrain
bundle [J]. Pharmacol Rep, 2017, 69: 985-994.
Minaei A, Sarookhani MR, Haghdoost YH, et al. Hydrogen
sulfide attenuates induction and prevents progress of the 6-
hydroxydopamine-induced Parkinsonism in rat through activation
of ATP-sensitive potassium channels and suppression of ER stress
[J]. Toxicol Appl Pharmacol, 2021, 15(423); 115558.
FrE, IR, AT, 55 62 WU PN S EE A 4
FORK BB SCI T (1], W B E B E R, 2007, 6
(2): 75-79.

TR, WG, 230U ANE BT 6-OHDA 5 S 9 4
FRIRBAIR B2 R RIS (7], AR BOR -
EEZGIACAL, 2020, 22(9) ; 3270-3276.

WRTIr, WHLZ, 220, 45 KORESEMRMPTin &3 m e
MSEemETe [J]. o R R R EE 2, 2020, 29(22) : 20—
23, 27.

AR, BT, R, S O S X 4 2R K R
LRRLIRIT I BERG S SRR [ 1], 1L T P B 2 R 2
2020, 22(10): 27-31.

WM, R, NSRBI HG L EL LIRYT 6-OHDA
VIR AR LU [J]. PIEZG e 5B 2A 0
&, 2018, 32(9): 702.

FHINE, MR, B, PR 20 I OE Wnt/ B-catenin
{5538 B X 6-HODA B4 20 K B s 2t 4B R (1],
PSS AL I ML 2R, 2020, 18(8) : 1227-1230.
R, EEM, TR, WE TR 6-REZUiFERINE
AR BT E AL TS [J]. 2y 25 S5l IR
2020, 36(6) : 86-90.

ZEIRI], gkerTE, BBk, A5 BEFRR XU X A 4 AR T BH
FITUER U S AR B g [J]. W E B 2
2016, 27(11) ; 2588-2590.

WA, SRR, BRI IR AL I B AR R SR i
PRJFUR , Beclinl, P62 K LC3 WA BTSE [1]. A
22T, 2021, 39(1) : 5-7, 261-264.

ARBROE. A3 M B AUBC 5 B 00 BH B2 SR 0 B AR R B 22 A4
PLEIBE S ()], BB EE 2552 2% AR, 2020, 33 (11): 1668
-1670.

BATE, W, MRARME, . SERIUR A AR R Bl 220
Jo B S5 22 UL i e M 28 TC B AL R G T (D] ol
24, 2020, 42(3) : 604-610.

e, WEI5, TR T2 5 T b T M 4 AR S Sl E AR
AR M AT HF S BB MBTSE [J]. Wil hBERE,
2016, 51(6) . 411-413.

(KA EH)2021-11-15



