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Z W Z AR D3, D4, D5 J [K 1K 1Y 2 i

T HIR L BAER AR TR
(. A7 PEHXRFE—GAREFK,H % 210029;
2. R EAR ARG B 210038)

[(HE] BT L HE S RN T 2 B0 2 S5 (attention deficit hyperactivity disorder, ADHD) 3 #) 58 51 ¢ Kl 21 2%
R4 £ M %4k D3 ( dopamine receptor-3, DRD3) D4 ( dopamine receptor-4, DRD4) & D5 ( dopamine Receptor-5, DRDS) I Fij %
Bz BT DRD4 Jk (R 36 3k % 52 M, 4R 3% 25 3A 97 ADHD W] B8 i VE I ML . 77 35:30 RO A& ¥k 1l s R B (spontaneously
hypertensive rat, SHR)BE#L4> 0 5 40 (L E & R & A AR 28, R AR BT 2H ) ,6 HIF#E Wistar K BUVE b 155 X IR 40 .
TR R A P MR AL A T A 2R G 34.1,17.1,8.5 gokg T RIMBARAL T 2.1 mg- kg™ AEL 4 FILIE F 0 BRAL T 10
mLkg ™" A B AR K A5 FH 24 4 UK H LA AR R R 0 1/2 i, 2 IR/ SE S 25 1 F R EAT S 0 A B A 5 43 8 i 4 4, R
RT-PCR 45 I & 21 K BRI %1 2% 2 48 DRD3,DRD4 J DRDS5 FIH{ & B2 BT DRD4 K& K 3Rk K P o S BB 3Rk 35000 R 40 i, 24
HRBEEP R =2, N IR R Rk 37 <0. 5 I BRI RBFEIL, SR 5EWAHLE UK EMASZ RS T
DRD3,DRD4 FI DRD5 £ [X 3 3k i J& 1 4 it B2 it DRD4 5 A 3% 3k B AR . 55 45 700 2 A L, 1) b A 2 W 341 2% % 4t DRD3,
DRD4 K DRD5 Jk [K fif 3% 3% FI A 40 0 Bz BT i DRD4 PR 1 2% 1k 35 [ 98 5 2 1 e il 240K 790 4 4 170 908 i 321 2 & 4t th DRD3,DRD4,
DRDS )2 3K FIHT 40 B2 5T f DRDA #2635 & 21 (3 & B 400 i B 5t v DRD4 19 3% 15 39 m, wmi o0 i 2 b R I i 4 R e b
DRD3 (36 3k 19 Rl i) | 25 T JA BT 40 it J B b DRD4 (936 3k . 4518 :DRD3,DRD4 K& DRD5 5 ADHD 4 &k A= #E 75 — 5 (1 G Bk,
I TR) 5 5k 1 2 1 R 5 AE R 4 e - B O -0 2% AR 5 o L1 G K 01 T R v R FE R TRD I PR T, B I R 45 24 700 S T 4 A I AR E PR
FAAE 25 o
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Effects of Anshen Dingzhiling on Expression of
Dopamine Receptor-3, Dopamine Receptor-4 and
Dopamine Receptor-5 in the Brain of Spontaneously Hypertensive Rats

ZHANG Xin-hui' , HAN Xin-min'* , XU Jian-ya', NI Xin-giang', HE Feng’
(1. Department of Pediatrics, Nanjing University of Traditional Chinese Medicine ,
Nanjing 210029, China; 2. Nanjing Zenkom Pharmaceutical Co. , Lid, Nanjing 210038, China)

[ Abstract |
dopamine receptor-3 (DRD3) , dopamine receptor-4 (DRD4) and dopamine receptor-5 ( DRD) in Limbic system

Objective; To study the influence of Anshen Dingzhiling ( ADL) on the expression of

and DRD4 in Prefrontal Cortex of spontaneously hypertensive rat ( SHR) as an model of attention deficit
hyperactive disorder (ADHD) , and to investigate the mechanisms of ADL treatment for ADHD. Method: Thirty
SHR rats were randomly divided into groups: untreated model group, ritalin group (2.1 mg -kg ' by ig), high
dose of ADL group, middle dose of ADL group and low dose of ADL group (ig ADL with the crude drug dosage
34.1,17.1, 8.5 g -kg ' respectively). The normal control group includes 6 Wistar rats ( given normal saline 10
mL kg 'by ig). The rats were sacrificed after a month of treatment, then the expression of DRD3, DRD4 and
DRD5 mRNA in Limbic system and DRD4 mRNA in Prefrontal Cortex of brain were detected by RT-PCR. Result:
compared to the normal rats, Regardless of the expression of DRD3, DRD4 and DRDS5 in Limbic system or DRD4
in Prefrontal Cortex of brain of model rats were reduced. Compared with the model rats, the expression of DRD3,
DRD4, and DRDS5 gene in limbic system and that of DRD4 gene in the prefrontal cortex of Ritalin group was called
back by Ritalin, the expression of DRD3, DRD4, and DRDS gene in the limbic system and that of DRD4 gene in
prefrontal cortex was called back by the low-dose ADL, only the expression of DRD4 gene in prefrontal cortex was
called back by the middle-dose ADL, the high-dose of ADL raised the expression of DRD3 in limbic system
significantly meanwhile lowered the expression of in DRD4 frontal cortex. Conclusion: The produce of ADHD had
a certain correlation with DRD3, DRD4 and DRDS5. The results showed that different dose of ADL played different
roles in the regulation of the dopamine pathways of the brain-the cortex-the limbic system, so prompted that the
clinical dosage should be considered with symptoms.

[ Key words | Anshen Dingzhiling; ADHD; DRD3; DRD4; DRDS

HWFIE 28 T R Bk 22 8l B A (attention deficit
hyperactivity disorder, ADHD) 0] fE & — P &2 22 ) £
LA Mg , A A R AL () s B )
(1 485 L, AT A — A~ 35 PRH0 X DA RS B R 4
it . H AT ADHD f934 97 35 5% b iR 28 24 Ay
R W25 8 B B (7 8, AR R B P T R 2k i 46
AR R RIS A 14 24 4 A I, A T A 19 22
Fl—E BRI JEAE R R R EE 253397 ADHD A
HBFSE B, B A T T JLAR P E 23R 7
ADHD fF 78 AR, 7R R R 24596397 ADHD B4
— BT R AR 25 BRAL ] AL F 00 4R B ST B B . &
S R R 2 A Ok 5 U 6 BT R #1697 ADHD [ 4
B07 W RIT B o BT R4 B A BF 5T iR
A FT AT BN S T A B i — A R e

E b R Al RE R AR I BL ), A 525 R H B WO Y
ADHD 3z ¥y # Bl—pf & ¥ & M & R B
('spontaneously hypertensive rat, SHR) #l} 5% 2 #f & &
XK i 2 & 4 h DRD3, DRD4 K DRDS il fif i
i Rz 5 DRD4 e PR 3R 5K 1Y 52 1)

1 ##

1.1 ¥ SHR 30 H  Wistar KR 6 H,¥E1E, 4
A 1A H 90 ~ 110 ¢ ik ¢, th b 3T 3 ve 52 46 5
WA BRTTATE 2 v 4 At e IR P 0% 2% 18 N R 5% TR At
R 25 KR B ) S by WS S I [E] S 12 h, Bl
YA AR E K, & HIE S 0056397,

L2 & Ak Light Cycle B DNA 2865 7
B (Roche 24 7], ##[5 ) , BioPhotometer % i2 £ 11 il
E AL ( Eppendorf 2y 7@ , {5 [ ) , ALPHAMAGER HP %Y
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HEE AR R 58 (Alpha A \), 3 [H ) ,SW-CJ-2FD i
TAES (7%, M), S810R %Y 5 3 ¥ ¥ 25 .0 Hl
(Eppendorf /A &), 8 [ ) , MDF-382EN %Y & {15 1L vk 46
(SANYO 22 #l, H A ), Synergy %l 4fi /K & 4¢
(Millpore 23 ®), 3% [ ) , ig §% 7% % {X (RE-2000B, |
W oA AL ER ) o

PCR 51y b L8 TR A PR 7% & L,
Trizol ( Invitrogen 2\ ) , £ [H ) , 16 5 5587 & 5 RNA
PG & (MBI 24w, 35 [# ) , RT-PCR KX & (4
%5, HZAR) ,PCR W3k Al s 0 8 35 — £ JC RNA
it 7= i, ST S AR R 2 R e
1.3 g &R KM MR R
Bt S B MR AR A A B L RS e T
B AR AR AR KindE . RiRZiYh
A R 2 K 2 I B B TR A P R B R 2 4R
(L B L S N o T e
3.41,1.71, 0.85 g-mL ™" 1955 b AR WOF 7R

A1, 4 CokA# M o Fflbk (L5 080915, 55 M
WEE— Wl 25 A PR 2 A A7) AR K (5
20090203, (L AR B Pr R IR 25 M A BR A A A7)
2 FHik
2.1 o K abEE % 30 2 SHR BEMLST M 5
Y P R R R AR LA SR ) b bR X R
4,4 6 H ;6 HIAE Wistar K FUE A IF X B4
YR TR R R R IR A
TR 34.1,17.1,8.5 g-kg ' Rl AR T 2.1
mg-kg ™", 5 4 0 IE B X BE AL T 10 mL-kg ' AR B
oK. £ H AR T AN R 1/2 4 g,
2 /A ES S 1 ] AT SR A B
2.2 HlWiit RAE Gen-Bank KA 7 #1751 9
Wit il BRI 2 AN E T, LLHERR DNA
T4, 4 NCBIBLAST #3%& JC i % R I 1 5 , B A= L
A TR () A BR A AR 58 L, P9 R B-
actin( & 1),

%1 DRD3,DRD4,DRD5 #1 g-actin fJ 5|4

5194 L5 (5'3") TG (573") FE R/ bp
DRD3 AGATAAGCACCCACCTCAACTC AGTAGGACAGGGCGTAGTAGG 94
DRD4 TCATCCATTTGTTCCTTCTTCC TCTGACTCTGGTCTGCTGGAG 245
DRD5 TCCTCTCTCAATCCCATCATCT ACCGTGTCTTGGTTGTAGGAGA 149
B-actin AGAAGATTTGGCACCACAC AGGCATACAGGGACAACAC 266

2.3 HERBRARE SHARRTHES1HERA
W Sk 2 FE , 7 B 43 5 4 i, R e A 4 C Ry
A PR K PR LV , T B VK b R S A
F 5T R 30 2% R G0, WA R TR IS # & - 80 C UKAR
TRAEE .

2.4 RT-PCR ¥ JIrRERAMNBAIEE, & T
1.5 mL B0 % W, 4 50 ~ 100 mg fit A 1 mL Trizol
R, IR JE#E 5 ~10 min, 4 °C 12 000 r-
min " B0 10 min, B E IS 1 mL, A 200 WL 54,
FIZUR % 2 AL )5 W IR CE 2 ~ 3 min, 4 C
15 000 r-min " B0 15 min, BU_E 3, 0 A S5 (AR Y
SN, RRERRYE IR E 10 min, 4 C
15 000 r-min ' Z.0> 16 min, 3 F3E,MA 75% 2.0
1 mL,4 °C 12 000 r-min "' B.0> 10 min, 37 [ %, ¥ 5%
5K, #E4T Real Time PCR JZ N, i % 5t 2 3 e 5
R SR AE UL AT SR 20 L SO AR R 2%
437 °C 15 min,85 °C 5 s,E & PCR 18 SYBR®
Premix Ex TaqTM Il (Perfect Real Time) 15 BH 45 3 47,
K H120.0 pL KW AR R, 538 508 95 °C A5 1 30
s, 9RJ5 95 C 5 5,60 C 20 s fFFF 40 K, #4750 &
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38T .
2.5 it RA2TVURITE KRB % R
4: DRD3, DRD4 K DRDS5 FI §f 45 i f¢ & DRD4
mRNA [(AEXF & . S MR KRG 28T, Y
HEEN R =2, N i S Rk 1 & 45 < 0.5
N B S BN
3 #£R§
3.1 G RNA $RECA) BT & AR Trizol 3582 UK
A RNA 28 1% Byl WEE I FRL UK, 76 B I AN -
IR Y 28 S,18 S F1 S S &4 H TR B R & 1
BT AR I RNA 7E 260 nm £ 280 nm 4 (1) W 5% B
FEAEAE 1.8 ~ 2.2, Ui B i RNA Jii & 4l 2 4 4 5
T Kt figt
3.2 DRD3,DRD4,DRD5 Flij%i it % it DRD4 %5
ER 2% R BN % & 48 DRD3, DRD4, DRDS
FIFGANT 2 Bt DRD4 Bl i 2 2 H L% 2,

FeA AR 2 5 0 % 2 i 2720l R B R ik
% Z %:h DRD3,DRD4 1 DRD5 3t [K 323k 8 2 B &
MR B DRD4 JEPR Rk B Rk, SHEAVA A L,
F bR 4 i 35 2% & e vh DRD3 ,DRD4 J DRDS5 3[4
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®2 HHAXRMMLRSGSH DRD3,DRD4 & DRDS FRTHiM ¥ B DRD4 K EE (v £5,n=6) 2 -84

20 5 F /g kg ! DRD3 DRD4 DRD5 DRDA4 ( Pre)
iEH - 1.00 0. 00 1.00 +0.00 1.00 £0. 00 1.00 0. 00
LR - 0.43 0. 17" 0.19 +0. 03" 0.24 +0.02" 0.27 0. 08>
I At Ak 0.002 1 0.93 +0.24% 0.86 +0.02% 0.57 0. 13% 0.75 £0.09%
G E B R 8.5 2.01 +0.06% 2.12 £0.07% 0.94 +0.22% 2.67 +0.26%

17.1 0.73 £0. 12 0.33+0.15 0.27 £0. 16 3.90 0. 19%

34.1 0.98 +0. 13% 0.23 0. 11 0.42 +0.31 0.04 +0.01%

7E : DRD4 ( Pre) BT #iM Bz 5t h DRD4 3% 658 A9 2 229l ; ") 55 1F % 20 Lk %, DRD3 , DRD4, DRDS 7 1K 11 4 2 ¢, 77 % & & + DRD4 f
Foik < 1/2 4% A g% R A AR 2 S 4 [k, DRD3, DRD4 , DRDS 75 i i1 2% 2 55, T4 5% i b DRD4 w3k =2 4%, A iz sk 1 K ik
Bws ;Y SRR g, DRDA 75 R A BT b ik < 172 5, AR % JE R 3 A AR

(1) 2 25 R G %51 i B 3 DRD4 3 [H] 1) 4 15 34 [a] 35
T E 7 AR ) 2 E 9 K L % & 48 DRD3,
DRD4,DRD5 [ % ik F1 fif %1 i 2 5 b DRD4 1) &
i, R A A BT A M B2 5 DRD4 ) 26 1k 8
i, v A 2 i 2% R S DRD3 (% 3R 35 /Y (R
A i 2 R G A - A DRD4 [ Rk . H5IER 4
R L, 22 M & 7 A% ) 4k 28 1 38 2% % %2 b DRD3,
DRD4 (14 % 3% I i} %1 - 5% J5 o DRD4 1) 423K 43 31
TEH ALY 2.01,2.12,2.67 475, Hh 5] 4 21 i 4 -
th DRD4 (1) 23K R IE % 4119 3. 90 £,
4 itig

1994 4F 32 [ K5 i P 4 5 . ADHD & — Fff LA
B LB RS s R B L3 £ R VEAT R
BRGSO B ML i R B AR (R R Y BT 5 W
ADHD fFE AR B L BN S, T8 5 2 B %
(dopamine , DA ) % B Jiiz 56 1 2558 TR R e A &
A S M 22 25 TR A Bl W R AT O 2 R AR W Ak 2
ADHD #i 5445 2 4y i AL F W 58  , JL A4S )
iz RE o 25388 R AE 3% 1 2k W 2 5 T ADHD 5 B AR
HAEALH L DA SR K P LS W 2 2
3 T, P B B A SRR T R E K A R
W G DI 2SR D2 KRR IR L EE . A2
# '\ Jy DRD3 W it 2 5 15 855 I\ 50 I RE A 94145 5
KAgE# RS T DRD4 JE K £ 2455 ADHD
(9 ST P EHL 2% SR A7 A R — B0k s Ml RS R &
Pl DRDS K:[H £ 25 E %) ADHD % 25 iy XU 1 77 76
FB

SHR i R 505 & Wistar K B & 10 A%, 41 4F
SHR BA7 i shid £ 1F 3 S % ADHD A1 8] i 4%
SEEHELG WS, B B A E Nz
ADHD gl 2027 | g AR S 36 5% 3% 455 750 50 4y
X 22w 5 i R HEAT RIS

ARSI 25 R R MR 5 IR R LA L, RS
KM% & i DRD3 ,DRD4 1 DRD5 J& [H] i) 3 ik
M SZATE Bz B DRD4 JE R 1 %3k SRR AIG, 4R
XEEZ AR ADHD f77F — & W QB PE . AR 4
FHLEE R Al bk 20 K BRI 31 2% & 46 o DRD3, DRD4 K&
DRDS K& [A] (1% ¢ 35 FI A 40 J2 57 b DRD4 K& [A] 1) &
IR U A R R R A KRN 4% R E
DRD3,DRD4 }z DRD5 J [H fiY 25 3k 1 Aij 4% i Bz 5
DRD4 SE A iy 2% 18 52 B30 O [A) 1 28 Ak 35, R i
AN [) 751 B 11 2 o R R R K AN ] 5 A6 A [ 28 A
(1) 22 B4 i 52 A EL A AS ] A8 98045 4 ), 3 300 AT BB O A
[7i) &5 24 350 4 v () AR 3 B o RN R S AN TR] LA
T 1) — o7 A AR B AN () 1 245 BEAE D, R 35 s s 4 1
DA JEH 2R 3K 5 IF H R[5 364L A [/ 2R 7 1 2
CLIE Z Pk B AR A A B g, Wl — 25 9 1R T
Ivi] F19 38 107 3% PR HE AN [) A0 2 B FE D IT S8 8 R AS T £
FEH R B 25 PR AT A XTI R ADHD AN
[F]RE IR , 22 f o 75 22 1 20 245 50) B N Y A7 AE — oE 22 5%
P IR LS I R, 2 i RG24 i i 2
Z4: v DRD3,DRD4 [f) 3 ik F1 i 4 i £z Jii b DRD4
1) 2R I8 43 5 R IE 410 2. 01,2, 12,2. 67 f%, il &
21 i A5 I R B DRD4 [ 23K Sk 1IE #4119 3. 90 £%,
MIERRRE BE L YRAF e 3L Feak B4, H 2 IR AR I HL
WA A I WK 45 & B 248 k5 a0 DRD3, DRD4 F1
DRD5 JE R 1 1 1k 2 A R 0 BR o g i 24
M2 P AR (TH ) & 5 09 248 £k 2 i 9] B 2 0 e 35 5 1Y
AL AT HE— 2 B 5T

AR 24 B 5% 3 IH 22 pi e AR R AL 24 0 BT B 1Y
AR ST % B4 R G H A A R T AR i
PRAR 8 AN [v] B4 i 4R 7E 0 7 5 Atk 1 47 n s, ) 24 st
[ —f k1 ~3 A7, 80k Hagk WA R RN, B &
HE— 25 BR AW ST Y il o AR R 2K ) BAR 2 7
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SRR B RN AT B M 2
g3 TTHE 9 FH BB 2 % T 0T R X% a2 0L T
ADHD [ RO BB 5 , B 55 46 1 U e 300 T
VA 1 BF 7 58 B F 23 77 ADHD 11945 48 26 7 25 41
7 BA TR
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