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[ Abstract | Objective: To investigate the effects of Anshen Dingzhiling ( ADL) compound on signaling
pathways of cyclin-dependent kinase 5 ( CDK5) /dopamine and adenosine 3', 5'-monophosphate-regulated
phospho-protein, 32 kDa ( DARPP-32) /protein phosphatase 1 ( PP1) in striatum and prefrontal cortex of
spontaneously hypertensive rats ( SHR) with attention deficit hyperactivity disorder ( ADHD). Method: The 10
Wistar Kyoto rats were used as normal group. 50 SHR rats were randomly divided into model group,
methylphenidate (MPH) group (2 mg-kg 'by gavage), and ADL low, middle, and high dose groups (6.7,
13.4, 26.7 g-kg ™' respectively) , n =10 in each group. The rats in various groups received corresponding drugs

by ig administration, bid. The brain tissues of the rats were taken after 4 weeks of treatment. Real-time PCR,
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Western blot and immunohistochemisiry were used to detect the protein and mRNA expression levels of CDKS,
p35, DARPP32, PP1 and cAMP response element binding protein ( CREB) in striatum and prefrontal cortex of
SHR rats. Result: As compared with normal group, the protein and mRNA expression levels of CDK5, p35 and
CREB in striatum and prefrontal cortex were significantly reduced in rats of model group (P <0.05, P <0.01),
the expression levels of DARPP32 and PPl were significantly increased (P <0.05, P <0.01). After treatment,
the protein and mRNA expression levels of CDKS5, p35 and CREB in striatum and prefrontal cortex were
significantly increased in rats of MPG group and ADL groups as compared with the model group (P <0.05, P <
0.01), while the expression levels of DARPP32 and PPl were significantly reduced (P <0.05, P <0.01).
Conclusion: The acts of SHR rats may be associated with the signaling pathway of CDK5/DARPP32/PP1. ADL can
exert the therapeutic action by regulating the signaling pathway of CDK5/DARPP32/PP1.

[ Key words ] Anshen Dingzhiling compound; attention deficit hyperactivity disorder; spontaneously
hypertensive rats; signaling pathway of cyclin-dependent kinase 5 /dopamine and adenosine 3, 5'-monophosphate-

regulated phospho-protein Mr 32 kDa/protein phosphatase 1
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LK BT bR, 5B R B A 1 W PR A v B
ADHD JRHLZ J& 0 I JCHE R N7, 48 1 3 o0
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Cycle %1 DNA 55t 7E 5t 73 H74X (18 [ Roche 23 7]) ,
S810R A&y id v 7k &5 0 ML (78 [ Eppendorf 23 7] ),
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GGTGCTTG-3",
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B, B 20 SR R DARPP32 4 1 3R Gk W 3 4
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Fik(P<0.01), W2,
3.3 41 KEATH M CDKS5,p35, DARPP32, CREB
- 83 .



5522 55 17 REXEGFFERE Vol.22,No. 17
2016 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2016
[-actin —— — ——— 13 kD)a 2.0 mm CDK5
CDK5 S e e e s s 33 kDa it 13 =z p35
. - A E3 DARPP32
p35 — . — — — w34 kDa g Lo Y @ CREB
DARPP32  wiie W e e S s 32 kDa = :
<
CREH . 37 kDa Z 05
A B C D E F &

2.0 mm CDK5
g 15 p35
g £ DARPP-32
B g = CREB
E o
g 05
m
0.0 LH

A B C D E F

ACIEH B B C FMBARA ;D ~ F. g 5 R (6.7,13.4,
26.7 g-kg ™) 4, FIEWHILE" P <0.05,7 P <0.01; 5H A4 1L
%3P <0.05,YP<0.01(F2~6T)

Bl1 Z#MEERIEHKXRAEHH CDKS,p35, DARPP32, CREB
EBREMNEM(x£5,n=6)

Fig.1 Effects of ADL on protein expression levels of CDKS5, p35,

DARPP32 and CREB in rats’ prefrontal cortex(x +s,n=6)
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Fig.2 Effects of ADL on protein expression levels of CDK5, p35,
DARPP32 and CREB in rats’ striatum(x +s,n=6)
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Fig.3 Effects of ADL on mRNA expression levels of CDK5, p35,
DARPP32 and CREB in rats’ prefrontal cortex(x +s,n=6)
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Fig.4 Effects of ADL on mRNA expression levels of CDK5, p35,
DARPP32 and CREB in rats’ striatum(x +s,n=6)

3.5 KA KBETHM LORK PP B RL 5
TE 20 U A, 65 780 4 K B R 4 % 0tk ¢k b PP
P B e ORI S84, G 3 0 % B D T OE
WH(P<0.05,P <0.01); &6 I7 5, 58 R4 It
5, FUMR2H % 22 5 36 R 4% ) b4 PPL 7R 1 PH
RIKPBERIT(P <0.01), WL 1,/&5,6,
4 itig

CDKS S — 7l 32 B 3 3K 16 M 22 5T 1A 119 ) 2 7 1R
SE 9 22/ S5 R R TR 1R , 8 2o o TR 0 £ Bl TR AL
M T Y o R B A W, ROA 4
AT A p35, p29 S5 A A W T i R
B p3s RAEME A FRE, RME L REEN.
MR 52 % Bl CDKS 15 58 fil & i | 2 fish ] 48 Y % Mg
F) 5 5 S RE 5 DIAR 56 , AL % 5 fi 7 o 428 3 I
TR B X 5% i J b 28 3k SR 3% ¢k B 9 452 1. CDKS
TEM ARG R AR TURE RSB ZME RS
BN B UIAR G, 0 H R b 2 08 ATk 8 L T R 0



22 B 17 M)
2016 4£ 9 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No. 17
Sep. ,2016

Rl ZHEESRWEZHERNRAMI GORE PP EARENZIG
(x+s,n=6)

Table 1 Effects of ADL on protein expression levels of PP1 in rats’

prefrontal cortex and striatum(x +s,n =6) A
45 Flht /g kg ™! A (@ INLN

EH# - 0. 086 = 0. 002 0. 094 +0. 001

A - 0.102 £0.002%  0.097 0. 001"

Fil At b 0. 002 0.082 +0.000>  0.090 +0. 000>

GAE LR 6.7 0.092 £0.001"* 0.085 £0.002%%
13.4 0.094 £0.005%* 0.088 =0.001%
26.7 0.075 £0.003%*  0.084 =0.002%%

HEHEHHALEY P <0.05,7 P <0.01; 5HMA LK P<
0.01,

BS5 ZMEERWMEAKXRITHM PPl EBQRIZEH M (IHC, x
200)

Fig.5 Effects of ADL on protein expression levels of PP1 in rats’
prefrontal cortex( IHC, x200)

D E ' F

E6 RMEERMNESHKXRSRE PP1 EARIEMH M (IHC, x
200)

Fig.6 Effects of ADL on protein expression levels of PP1 in rats’
striatum (THC, x200)
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