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A0 BT IR 0 48 BRI 1 R AR AR B R AT O A
fxi N 5-HT .NE A2 NPY ) 52 il
IR WAL Fge 3 & F K

WE B WITANEE skt b & ARk R AR R K R AT A 5 B R e R AY 238 R 5-5% &k
(5-HT) . AP H LM ZE(NE) BAYZAK Y(NPY) 69 %, Hik RAAEOEAENG-ZL % Ol % in
R EIH T R LA RRBEA SR AR T TR R A B R INIR T vk A LA ARAE A ik AR
BRAG TS A PD KARMMAK F R ko ABAE AAFFhikd MABHITH ST LBE ERAD
T+ SO, FA15 R 5R20 REFAAAEFA, BB KpTMNK RAFALE BREED
F T kA K RAT A s R &30k A8 - AL 4en (HPLC-ECD) m) & &40 K R i M 5-HT.NE 4% ; M 3k 4t
M T EAKRRIRALA L F T NPY &%, SR HEFARK, L5087 EHREAR KK TN
RETFHE(P<0.01);%57 )5, B A 20 K R & B+ b 0 18] | 3% 38 75 ok R 3h BF 8] 39 B 2L K, 4 K 4R & & 9 2R
Y ORBAL T 5-HT ZNE 43RV, o F B ImR P NPY &3k (3 P<0.01), HHA 4k 4
FIGANE B ik BB AT EBRABIT + 3L BARIARESZH(P<0.01), ZREFH LA &b
A B BRI Y (P <0.01) , #5K 0 X4 K402 £ 0] 23 & (P <0.01), i iF Z 2 F NPY &2 7+
FH(P<0.01);#NE /& ikl BB R ITHR LRATT + S E LM $ELPHA K AWML T 5-HT &
NE 42375 (P<0.01,P<0.05), 5 2 &2 pmibs AN d ik A BMRABITA RBRAGIT + %
BB K AR ESG(P<0.01), & RHEaTF] | 3R H KR HE 3RV (P <0.05), K5 EFEEZ
(P<0.05), ik & fmznsnf NPY 2225 (P <0.01), £i AMEiE ik i@ st PD 42 & 49 ARAE A
KA 2A 2% NPY #8534, 38 m 5-HT.NE 4-F , ik & a2 & K KA ARAEAT 4 .
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Effects of Bushen Huoxuo Decoction on Ethology, 5-HT, NE and NPY in Rats with Parkinson’s
Disease and Depression WANG Hai-ming, YANG Ming-hui, LI Shao-dan, LIU Yi, and Li Min De
partment of Traditional Chinese Medicine, People's Liberation Army of China General Hospital, Beijing
(100853)

ABSTRACT Objective To explore the influence of Bushen Huoxuo Decoction (BHD) on etholo-
gy, 5-HT, NE and NPY in rats with Parkinson’s disease(PD) and depression (PDD). Methods The PD
model was established by injuring 6-hydroxydopamine into substantia nigra (SSN), while the depression
model was established by chronic unpredictable mild stress and separation. Seventy-five PDD model rats
were randomly divided into 5 groups by random digital table method: the model group, the BHD group,
the Fluoxetine group,the Levodopa and Benserazide Hydrochlo-ride group and the Fluoxetine + Levodopa
and Benserazide Hydrochlo-ride group, 15 in each group. Another 20 normal rats were recruited as the
normal group. The behavior of rats was observed by sucrose preference test, forced swimming test and
tail suspension test. The content of 5-HT and NE in rats’ brain were measured by HPLC-ECD. The content
of NPY in rats’ brain and serum were measured by radioimmunoassay. Results Compared with the nor-
mal group, the weight of rats in the model group decreased significantly before and after treatment (P <
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0.01). In the model group, the time of tail suspension and forced swimming were significantly prolonged,
the sucrose preference rate was markedly reduced, the content of 5-HT and NE in rats’ brain were dimin-
ished, the content of NPY in rats’ brain and serum were decreased after treatment(P <0.01). The rats in
the BHD group, the Fluoxetine group and the Fluoxetine + Levodopa and Benserazide Hydrochlo-ride
group gained more weight than the model group after treatment (P <0.01). Compared with the model
group, the immobility time of tail suspension and forced swimming were significantly reduced (P <0.01),
the sucrose preference rate were notably increased (P <0.01), the contents of NPY in rats’ brain and
serum were markedly increased (P <0.01), and the contents of 5-HT and NE in rats’ brain were in-
creased in the BHD group, the Fluoxetine group and the Fluoxetine + Levodopa and Benserazide Hydro-
chlo-ride group(P <0.01, P <0.05). The rats in the BHD group, the Fluoxetine group and the Fluoxetine
+ Levodopa and Benserazide Hydrochlo-ride group gained more weight than the Levodopa and Benseraz-
ide Hydrochlo-ride group after treatment (P <0.01). Compared with the Levodopa and Benserazide
Hydrochlo-ride group, the immobility time of tail suspension and forced swimming were reduced (P <
0.05), the sucrose preference rate was increased (P <0.05), the content of NPY in rats’ brain and ser-
um were significantly increased in the BHD group, the Fluoxetine group and the Fluoxetine + Levodopa
and Benserazide Hydrochlo-ride group (P <0.01). Conclusions BHD can promote the release of NPY,
increase the content of 5-HT and NE in rats with PDD and improve the depressive behavior of PDD rats.

KEYWORDS Parkinson’s disease; depression; Bushen Huoxuo Decoction; 5-hydroxytryptamine;

norepinephrine; neuropeptide Y

PIARAE (depression) & H 25 it R 5 A2 Y 18
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PEREAR 2212 1 & A 1 & A=, HAR 2 22 4508 M, )
R INZ) 30% ~40% 114 F7%% ( Parkinson's dis-
ease, PD) B ML LIMAR" . IARAT LUNTE PD B3
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disease depression,PDD) & AN K AR B st
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H 3R VP AT ES 45 SCXK (51)2013 - 0001 45,
AR SIS R 7 SR R g IS 2 S 00 Bl v O SE B B
A PR , il A R R B PR 51 S

FFEHRE (25 +1) °C 1B ¥ 50% ~55% ,24 h BR1E
WIS e ok AL 78 R i Ak o

2 BN S fids  6-3R I Z Mk (6-OHDA L fit*5-:
100162957 ) Bl A il (L5 :1001507354 ) (4EE &R
C(#t5:A-7508) ¥ 2 [H Sigma = i # &K Y
(neuropeptide Y ,NPY ) U G i 534 24 & At
IR A TR A BR 23 |7 (4165 :2013050218 ) .
H A SN-2 B figi 37 AR 8 A R i FERR (10 pl, |
T R ) ) 5 B QL2 B/ NSy e e 1 D
AL (AL AR B ) s HP1100 525 208 (5,35 4% (25
Agilent A #]) .

3 gy FVEIEIMAK P2k A il B A 20 g,
BT 20 g i H %20 g WA 15 g.2%40H10 g .+
215 g MW 2 SR, BR A4S SIS B v 2 D 2
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75% , 5% R BRI P AN RT3 D0, e 3G R 7 38 S AR
FeoTu ST AARKE T8 21 RINGAT 9 FhBENLZHE
(R, LB A 5K VR KTk AL Gl R
KRG e B R R IR, B 2 ~
3 WK, I HAFh RIS RE 2 & A, ikt fe 3 i 79 D0 i
KA B FPARTUANII NI . 21 RIGIHATIT N0

5 Iy N7 ¥ PDD BRI E RS 75 B
KR I BEALEL 7 32 1% B AL 3 A R R 4+ 3 Iik
2 ERFRFVETT AL 2 B 2P ERRRFVETT + 222
JUFEL, BE2H 16 I JFBGE B MEVE R B 20 HOMIE R4,
6 RIS A E I EF(P>0.05), #MF
TG MR K BUVRE H PREIRAN IS IR [ 17.5 g/kg, 4524
RN (60 kg) 40T VR T RS0 B 10 A5
A2 ] SRR T4 TR R RPETT (3 mg/kg) ,
ZE T2 E 23 mg/kg) , FHERE T + ZE
L2 T AR R FR AP T S 2o T 22 Jih AT 2 I H A
HY RS 75w AR HERKUE B o TR AR R i A5
W e %1 RIFm e 2, 45250 | A BT
9:00—10:00,%H 1 K, &AMME 1 %, #& A5 H
o S 8 Jil. AR ZNHE b A 4K
AT AR, ELL WS 4 A, B RAT K BAT R 2# ke
1.

6 REME S5 TR 2507 A 2 fa
HATHLFFERR IR T 0 R 25 2R

AW Al

7.1 E RS (tail suspension test, TST)
K B O ZE AT b, KRR S 29 1.5 m,
ICFIF A R RBAES min P kAR aE] , k)
Vi) 958 R B P B % Sk A X AN Bl ) B 3 A B (AR 11 5
St

7.2 BEKAWZ MR (sucrose preference test,
SPT) HEFEE 2 /KK, 55— 24 h, i3
H 1% MK BEIGH 24 h,—I3EE 1% BRIk, —
SAFOK AR EIK 24 h 5, TSRO IE AR SE B, R
[FIFs 2675 HOR BB S0 1 1 % MK Sk &5 1
.24 h IR FERL, TR TR BRI K i 22 22,
BKIMESR(% ) = WKIHELSRUIATIHE x 100%

7.3 9RiHJiF ik 3L 5 (forced swimming test,
FST) % K B8 20 5 A 3B B K &L, /K 23 ~
25 C ik 17 6 min, /i 2 min AMEC %, WEGE 5%
Ja 4 min FEFEANSIITAE], T B AS Sl E] R A )
AR R AR bR . BRI JS MK GL Aok A
X T = R R A 0L

8 5-¥(aJ (5-hydroxytryptamine,5-HT) & %
H¥H B E (norepinephrine ,NE) llE >R FH = 20K
AH = FLAL 2SI (HPLC-ECD ) T 7 4% 41 K BRI 5 -HT
S NE &3 B K BB, PRl FE vk b4 2 th k20 21,
AL SR AIH 4 °C, 12 000 r/min, &5.0> 20 min,
B WO SR — FL A2 A (HPLC-ECD ) A6l
T PN B R 25356 5 NE R 5-HT 1963, BTk vk [l )5
SHT IR A A BRI NE A1 5-HT (1955,

9 NPY E#illE JRY75 8 JHF TG — kAT
FEERTINEE 2 K, o B A LA 10 HR B, B
I mL, FFRGUBERIRE ST, 85040 B I , ik o
KB, B0 B ETE 200 pl, M NPY 7K 5 44 i
Je PR A AR SRR B Sk, B R IR 5, A ZZ o
W, UKV R A AR S, AIRIR O, BT,
BT 4 CHKAFTIHE 48 h,3 500 r/min, & .0
25 min, W7 FIEW, LLE 3 C BRI E 5 B U
Prdh NPY e id Ve iy & &, F— 2040 5 it i 40
LU NPY-IR &, # 0 a ul B e 1 A o

10 Giit2erk: R SPSS 13.0 Seit#h 4k
LR ORIL X =5 FR, RS R 2250 W15 411
P L %8 7 22 551 R ) LSD #5565 22 A 5% %
Dunnett T3 #:5%:, P <0.05 JZESEHAGH4E L,

# R

1 SHKREEELLE(ETY) FHRRE
G BAMARE LR, 25 LS8 X (P >0.05)
5IER A A, 2510 IR YT a2 R A W] i
F(P <0.01) ; S AL LA, 45 2510 40 B 16 Ik A
NIRRTV 4 R R PETT + Z L 2 B 22k
KEATE L, 2R L5 #E X (P >0.05) ;16975
ANE IS AR R FR SRV VT 4L ERRR YT + Z 22
R AT T (P <0.01) , [RIFHRMNE I A4
ERIRIPG VT R R TP TT + 2 B 22 R K B
TZE2P4H (P <0.01),

2 HFHKRBATH¥EH(F2) BEHEEDE
PD iR R BRI AT SR 2%, Kt 22 BE 697 5 L #b
B LKA ERR F P VT 4 SR FR PG 1T + 2 B 22 ik
2 KBRS POIR S B R T A ek , BB JC AR 1L RYT
J& , 5 1E 2 A, AR 2 R SRR R i Lk N ) iR 3 U
VKASBhE R B i 424 (P < 0. 01) , 4l 7K A 2% 2 W] ik
I (P <0.01) ; SHERIAL Hu g, 40 B I6 MLk 4L 2R R
PG T4l FRERF PG + 2 1 22 ALK U i 1k
(] 5 38 UK AN Sl st (] B s/ (P <0..01) Akl
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1 SURREEBHEE (g, xxs)
I3 n TE AT 25 2T RITIE
EH 20 208.12 +17.56 206.13 +19.64 180.13 =19.83
LY 15 201.92 +21.67 157.14 £19.25* 98.62 +18.66 *
EARZY 15 206.38 +16.72 153.88 +16.96 101.12 £18.71
EANEREAI 1KY 15 205.89 +16.71 159.67 £17.35 150.78 £12.85%4
IR HETT 15 203.51 +17.69 155.34 +18.27 142.17 +10.35%4
HRFEIT + 202 15 204.42 +18.36 149.72 £19.38 144.23 £20.37°4

TEGIERA R, P <0.01; SR HEE, AP <0.01; 52 M2 Jh4H s, 4P <0. 01

F2 HBEARBIATHFEHE (xxs)
il n BREH IR (s) BRI (% ) SEIE VKA B E] (s )
Ew 20 45.27 £5.01 11.76 +2.96 82.53 +6.98
TBETR 15 95.32+3.56" 5.72+1.21* 152.15 +8.45 "
EARR3 15 85.13 £4.22 7.11+1.59 145.26 +6.94
HMEFI I 15 55.44 +3.98%4 9.71+2.7824 91.64 £7.63%44
ERFRFIGT 15 60.17 £4.13%4 8.63 +3.09%4 100.91 +8.16°4
T + Z B2 15 61.25 +5.1824 8.27 +1.9824 106.18 +5.8824

F SIERAIHE, P <0.01; SR AL, “P <0.01; 52 B4 i, 4P <0. 05

K 2 R B3 & (P <0.01) . 52 E 241t
B, AN TG ML AR AL R R R PE VT 4L R RR VG T + 2B
22 JR2R K BRI R i L B[] iR 3 9 UK AN B B ] 359 9 2>
(P <0.05) , BE/K M 0E /K fm % R 4 =5 (P <0.05)

3 HUKRMS-HT X NE SHEK(£3) HIE
B LU, B R SR ZH 2 5-HT M NE & i3 H]
I/ (P <0.01) s SR L&, 40 BTG I Pk 4 L3R
FRIPUTT L SRR VT + Z 22 ikl 2 B 2 k4l
KEKAH L 5-HT 2 NE SR HE T & (P <
0.01,P<0.05),

F3 HHKREMN NE R 5-HT F&EILE  (pg/mL, x s )

il n NE 5-HT

E# 20 0.27 £0.05 0.89+0.13
T 15 0.11 +0.09 * 0.40 £0.18 "
EAaria 15 0.16 +0.06% 0.52+0.31%
N ERT 1KY 15 0.26 +0.0424 0.81+0.35%%
BRI 15 0.23+0.074% 0.72+0.2244
HREA + 282 15 0.24 £0.042% 0.75+0.272%

TSRS, *P <0.01; SHMAL A, 2P <0.05, 24P <0.01

4 FHKRRNPY FRILE(FK4S)

BIrE,. 5

T2 H A AR 2R K RN T R4 2L NPY 55 5 1
BEML(P <0.01) ; SR A, #M BTG ik 4l 5
BRFVETT 4L SRR VG VT + 22 [0 22 9 4 K Uit 35 B M
M NPY SR THE (P <0.01) , M2 E 224
TR EZESF(P>0.05); 52 M 22 R4 Lo, 4B i
R FRERFHVGTT 4 S R FR F P VT + £ 22 AL K
M3 K412 H NPY & B 7R (P <0.01)

F4 KAKRBNPY FEIE (ng/mg, x£s )

il n e I

i 10 145.8 +25.8 32.57 £1.98
s 10 85.7 +21.3 " 12.31+1.57 "
Z 10 90.2£22.6 15.67 +1.41
ZANERT 1KY 10 138.4 +27.944 26.16 £1.2244

BT 10 130.9£35.644  22.25+1.3944
ERERGEIETT + ZE2 10 135.2 £30.524 24.38+1.78 04
T SIERARE, P <0.01; SHBA L, “P <0.01; 5L E LA L
i, 4P <0.01

Wi

PD J&—F WA A AR 2 RERT T
P, MRS PD Bk WL AR stk , PDD 11 455 5%
ik 35% ~40% ", TR S R B 2R T R
PDD J& Hr B2 L Juld , A5 LA e S A 5% 1 BEL i
28 b o BRG 7 46, F R A I P 9 R A 457
R IMANAE , s o Fe % , 0 s By, JIRWeRZ 8 , H G
JIEUL RSN s BRSO, SRR LB 0, i
B3 S (A B2 N [ 2 e S al VA B N N a8 2
PIHAER o DB LAy DL LB PR o] B 5 S5 2R
8, 240 PR AL 45, ki 5 K, T2
ZEFH JEUMEBEAN, SR BE A2, (AR,
FEORAE RO, A =2 7, AR | 20 2% LA 25 2R
ZALEREI 2, BEAE A AN, 405 2R B I 2 5k, fif
TFERS TR, IS LU 2 i B e BRI
WFFE R LU 5RO S 1T R R o R R 2 Bt
EALRE ST EE R T 5 PTG I 4 7R
TR 280 BAEAE T A T 5 40 1 2 2 A /)
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BRUIK 428 rb B st B 5-HT . 2 EUe NE & 825241
FEHE RN ST N B B R A B SRR
YEF, % DPPH #1 OH BA BRI RIER™ s ik hE
8 E BRI BRI 412 BB 48 ot B it 37 i LAk B T iy
Srg BN AL T SOD K& NO 1Y & & FRARN —
B P R o, IR ST AR

NE .5-HT B #EsL S PD KAMARAE i & A= &%
WA AR R I B 22 R TR R P TT
HIRYT G I PD MAREIRY K UK N NE B2 5-HT ¥4
RV B I 55 (P <0.01) , i NE J 5-HT 5 PD
S PDD ¥4 %, 5 SCHk s — 3. W 25 b B S
MIEYT G PD AR K BRI NE & 5-HT #23k 1E
AR (P <0.05), b B I MLk fE %3697 PD I
PDD # 4t T & Wk

SEH R E R ) PD B AR BRI AN AT i
LA TR 3R S AR T 3k A ST A RS TR, RRASC AL s 11
ABIE AR SCREIR , 1207 B T )12 I A T SIS A R 1 i
T, S AARAE A OC 1) SEIR B Y SR A T ORIE . AR Kk
I PDD AR BRAT IR 2%, RAF IR B, B R S i 1k
B[] A2 i 38 3 UK AS 2l B ) ¢ 0 R R BB I JE K
(P <0.01) , Bk 2 B FEAR (P <0.01) , #2/" K
BROGT A1 53 S 35 RSP B %oF = 1 48R PRI 55 , 5
PAAE I PR BARST G o 2ot P 25 4B 3 il Pk sk bt
TEBZG D ERFR R PE 1T 7R Y7 1) PDD K B A H B 7R 24
WIS (P <0.01) , MARAEAT W] 2l , 37 X Y
RKYIRE M AMAREE AR , i B4y YT PD 259 2 2
22 JIFHED T 5 184 0 K BRAC T, AN R 0 AR ASE R B
BRI BRI K S50 B AN Sl ] B BR A A
&A%t PDD JoBH i S /E L, el ] D, i 42 AR
P& A AR R 25 5 IE B4l by a4 AR 3 3, ARk
M Z AL 5-HT NE Fi# 2 ik ( neuropeptide,
NP) &5 Z Fh il 238 I 1) 578 S BT 22 B i - A 25 6L S5
PDD &R VIA 5%, #27~ PDD iy & A 3 A — R &£
1B, I REAF7E 2 A 2T I L RIE . B, Y
A HE ] PD W] BB TG 1 22 il 0 62 AR 1 & R AR IR S
X5 IR SRR A5 A — 2

NPY J&H 36 /> 2 3 R 5% FE A1 i iy b 28 06 PR A,
R FEAE T RN B T BOIRAAR B il v, 76 1 SR B At
(1 LR R B AR, ORIk B AR AE AR
I NPY 7KV BB AR @R ZEIARAE A AR5 1Y
M2 NPY f7KF I8 B I REAIG , 3278 NPY 5
AR 19 %2 28 BA IR 6 R 2. BERIHLINAR 25 98
PETTIAYT G Al 3 A NPY F1 YA SR 3k 5 15 FH H
BRI 5E 7 e AT i P NPY K THE L, 3278 NPY R

R R INARIR S IE B I R 2 —, BRiE, NPY RGEE K
AT AR RS P g B 5 2 AR ST & B i
AN AKIA YT IS 1 PDD TRk BN 4 2 J% I 3
NPY B s T2 24 (P <0.01) , 3R
MBI KT R B E A I NPY 5 s R R A
AREEA T, AR i P PD oo K B IARKEET T .

HATIG R T PD R AMABEE IR T I 258 %
{BBFEAE RS A RBOEA S IR A — 12 A
VP B b 52 0 52 e 522 A AR 300 57 ) 2% 0 JR R
B85 TAE A BANE FH H 2440 B 3 AR PD A8 Sl bk
P I T 354 10 I R Y 85, HLUBE B FH /DN, T 32 1
2324 RS HE— AR SN B I X PD R R
ARIRZS A B B 1 e AR T, il i vh 25 2 i) 288
2 R A R B — 28 A AR
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