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Effect of Anshen Dingzhiling on Synaptosome Dopamine

Synthesis Related Factor Expression in Rats
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[ Abstract | Objective; To study the regulation effect of Anshen Dingzhiling ( ADL) on tyrosine
hydroxylase (TH), DOPA decarboxylase (DDC) , and protein kinase A (PKA), and reveal the effect mechanism
of Anshen Dingzhiling in treatment of attention deficit hyperactivity disorder ( ADHD). Method: Spontaneously
hypertensive (SHR) rats were divided into model group, western medicine group, ADL high, medium and low
dose (26.70, 13.35, 6.75 g+ kg~') groups based on random number, n =8 in each group. Another 8 WKY
rats were set as normal group. The rats in each group received lavage administration for 4 weeks. Brain

synaptosome was prepared by using Percoll density gradient centrifugation method. Western blot method was used to
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detect the protein expression levels of TH and PKA; Real-time polymerase chain reaction ( Real-tim PCR)
technique was used to detect mRNA expression levels of TH, DDC, PKA; and immunofluorescence technique was
used to detect TH, and DDC positive cells expression. Result: As compared with normal group, the synaptic TH,
DDC, and PKA expression levels were significantly reduced in model group (P <0.01); as compared with model
group, the synaptic TH, PKA protein expression levels, TH, PKA, DDC mRNA expression levels, and number of
positive cells were increased in western medicine group and ADL medium dose group (P < 0.05).
Immunohistochemistry positive cell count results showed that as compared with normal group, TH positive cells
expressing level was significantly reduced in model group and ADL high dose group (P <0.01), and TH positive
cells expressing level was reduced in ADL low dose group (P <0.05); DDC positive cells expressing level was
significantly reduced in model group and ADL low dose group (P <0.01). As compared with model group, TH
positive cells expressing level was significantly increased in western medicine group and ADL low dose and medium
dose groups (P <0.01); in addition, number of DDC positive cells was increased significantly in the western
medicine group and ADL medium and high dose groups (P <0.01). Conclusion: ADL could affect the speed of
dopamine synthesis through regulating the expression of TH, DDC, PKA, and the effect of ADL for core symptoms

of ADHD may be related to the regulation of dopamine synthesis speed.

[ Key words |

Anshen Dingzhiling; tyrosine hydroxylase ( TH); DOPA decarboxylase ( DDC) ; protein

kinase A (PKA) ; spontaneously hypertensive (SHR) rats; synaptosome
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SO FE N W b R A R IR T O R YT
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Jb ot e 38 R A2 S50 3h W B R A R A L A R IE S
SCXK (1) 2014-0001, Fi it bifi AL 4 7 & ¥ % SHR
KB BEPLA AR R e b i R
iR 2 520 8 L, Wistar KL 8 H A IE W 4,
FF A 2h i 3% F B b BE 25 K 2% SPF 9 sh ) B o
LR P B R SR B YR P S A,
£ FH34 BT 3E2 SYXK ( #5)2014-0001

1.2 25l ARBRWR H R ( % 1435, Janssen Cilag
Manufacturing LLC /2% &, #F O 26 & & M i 5
H20120111,36 mg/ v ) , B 24 i Jin A& 31 $h 7K ¥ i e
HK 0.07 g- L™ IR AW 4 CHUAAE, TE H AT 75 B
WO EREEREHES A2,

B R R T T I A 2 3 A — ek i T
AP EBEP 25, 25Kk R e o B 2R
YIRS R SR Lk 75T, 25 5 IR 2
FEAAREEREEENIE M, B 2
6 g, 856 g, Hi4 10 g, A BT 10 g, 8k 10 g, ik
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il B R A T R A A B 5T 7 S kAT
R e i 78 ALK vk i 2 AR 25 5 ity 1,78,
0.89,0.45 g-mL"",4 C R4, ATH T U, &
HREZRFESSGZ.

1.3 Y% Allegra 64R % 2 .03 Hl ( 22 [ Beckman
Coulter 23 7] ) ;5427R BB 0 #l (1 [E Eppendorf 2
A ) ; Trans-blot SD B 72 T4 EJ{Y , ChemiDoc MP
RUKE K 4 # 48 (3£ [ Bio-Rad /4 7] ) ; Light Cycle
B DNA 225 5 & 3 A7 A (1 [F Roche 2 H]) ;
Quantsdudio7 H%¢ 5% PCR Y ( 3£ H Life A #]) .

14 WA AL o (B-actin) £ ¢ REHL Ik (3
[# Santa Cruz 2\ &), 585 sc47778) ; Anti-2& [ I it A
(PKA)2 beta, Anti-Tyrosine Hydroxylase, Anti-DOPA
Decarboxylase , EHi 4 — Pt ( 3 [H Abcam 2\ A, 5% 5
437k ab75993 , ab6211, ab3905 , ab6271 ) ; BCA iz
& ECL k27 &G (3£ [ Thermo 24 #], it 5
531 2h 23227,32109) 5 Trizol , 39 5% S5 & , 52 I 2¢
Yt 5€ &= PCR( Real-time PCR) iR 7 & ( 3£ [E Takara 2%
AL, 54508 9109, RRO36A ,RR820A ) ;4',6-—jik
He-2-2K 0 w5l Wk (DAPL, 3% [H Sigmg A Fl, %] T
D8417) , 51¥ 75 HcHE Gen-Bank 23 47 1Y J¥ 51 i 47
Bt WA T AR TR () By A BR 2\ A,
Z B B R M (DDC, 20bp): Lk WF S5'-
CACAACATGCTGCTCCTTTG-3", F i 5'-TAAG
CCCTGAATCCTGATGG-3'; B & MR ¥ fk B ( TH,
20 bp): I W 5'-CGAGCTGTGAAGGTGTTTGA-3',
T#F  5'-GTACACCTGGTCCGAGAAGC-3';  PKA
(20 bp) : k% 5'-CTGGAGCAGTTGCGAGATTT-3',
T 5'-GCTGCATGTGAATTTTGTTGG-3" ; H Jili [ -3-
W M L & M ( GAPDH, 20 bp):. I #F 5'-
GACATGCCGCCTGGAGAAAC-3', F i 5'-AGCCC
AGGATGCCCTTTAGT-3’,

2 FHiE

2.1 2y RN (ig) BRI % JLE (FH
26 kg) R L T AR 4 JH # SHR KB (A 60 g) {&
FMBAATRAR " H BT 8:00 FIFR KR AR
WS R E AR ig . FIAAK(1.05 mg-kg ™" ) 4 I
Zph g R R om. b IR & 4 (26.70, 13.35,
6.75 g-kg ") HelR L T X BL 254 ig, IEH 4L RG]
ig SR A PR RBUY 1.5 mI/100 g, B H 2y 1
8:00 ~9:00, N4 13:30 ~ 1430 FFATVEH , 152k 4 Ji,
2.2 MrRREAE RWE 2y 24 h s sk AR SE R B,
Kb B A3 1 R BRI BOIRAA, BT R R
RAORAF M R EHH ZE - 80 CRAAE . i

EFCRE A £ AR IR 45 245 24 h 5 AR 4L RE MLk S 5
Y4 2, 10% K& AR T SRR, 17 4% 2 R
PV IEE 0 T, W TR e BRI i L 2, 8 4 C 4% %
5 b [ E S SRR A 30% FEREIE WP ILIG
2.3 A WA SORA IR B
By 50 G RV 25 LR A 2 o, DR AR T R AL A
2 LY W A AT L R ] Percoll %5 i 16 32 15
DR g ik A
2.4 HEPRPLENIE L (Western blot) 4l 5 fih 14 A
TH,PKA KL BN 20 A 248 59 200 L,
UK b 24#% 30 min J5, 250 BBV MR BCA X7 &
BAE UL SR IBCE 1 e W R R, fR RS
PRV AL BRI e . AT LUK VB IR, 5% BSA iR Ef 1]
2 h, Bl A S I PKA —4$t (1:50 000) , 4 TH
—Hr(1:200)4 CHEH 8 h, FH R P ERPBEF2 h
(1:3000) , gk &4 3 X, 5K 5 min, ChemiDoc MP
B AR 2R 5 A% & %% 6. Bio-Red Image Lab
S 1 BRAE 3 A 4% VG 250 K FEAR, L) B-actin S|,
LA H 9 8 H K B {H/B-actin JKE(E K& H 19 E H 1
(PO PRV g8
2.5 Real-time PCR ¥l mRNA ik BUH 25 60 A
U BOIR AR S i 1A B IS fh K B RNA, 2 B3 4
AT AR A W 5k O cDNAL96 fLAR AL, 250,
A Quantsdudio7 %75¢ 3% PCR (X 4T PCR L8, [
W2/ 37 °C 15 min,85 °C 5 s;Real-time PCR =
ST F5 HE 4T, 8B A FE 95 T 30 5,95 T 5 s,
60 °C 20 s, fEEF 40 V¢, [A] I R fig it 2k, 52 3 4K,
S 4R B RQ (AT 73T o
2.6 ZURIKSAEDOEHM TH,DDC £ik ek
U LR VKR R L - 20 °C TR ¥ 5 i 2R IR )
HL VIR EZY 15 ~20 pm, B8 2 5K 1 5K, B MR 3R &%
MW (PBS) VR 3 U, B:K S min, B H] L EE . I4
Ji TH —#Ht (1:800) , % ¥ DDC —47(1:300)4 C 7
HEA, M DAPI(1: 1 000) 9856 — 470kt % I 5 &
2 h,PBS Y% 4 W, 8 UCS min, HliE A, 9256 B
BT WEE, V5 B 0
2.7 Geitseab B SR SPSS 19.0 GEitE AR AT
Gt pr P ETORCR A x £ s ROR AT L BCR
BRI 290 0, Z L BCR AT LSD I Dunett %,
LA P <0.05 A ZFA G AR L.
3 HR
3.1 R R R B Al AR Y TH, PKA 25 %
IRTKCERRE I 50 H AL R, A AN 4 R RRSE ik 4
W TH, PKA K3k B Z FEAL (P <0.01); 5 AR 20
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PR, P Al AR B e b s R v o 2 R AR Py TH,
PKA RIEWIRTHE (P <0.05) , 24 E 35 R g ) 1 41
TH,PKA £IXRFETH & (P <0.01), WE1,%£ 1,
[-ACHN —————— 3 kD2
TH e . . S S S 54 KDa
PKA | e S S S - - 6 kD2

A B (¢} D E F
ATER B BRI CORI AR ; D. 1 i AR 20 E. 22l
R P P R E S R AR (8 2,3 7))
B 1 XRRME TH,PKA BB RIEREIK
Fig.1 Electrophoresis of protein expression of TH, PKA in rat’s

brain synaptosome

3.2 ZE K R X R B fil & N TH, PKA, DDC
mRNA FRACF IR 5 0E W 4 H B, 1R 4K
B fil /R P TH, PKA mRNA 3£ 3% K P B 2. [ {1
(P <0.05),DDC mRNA £k LGqit# 2R, KA
705, 9 R R A b A, Al bR 2H O B Al A A TH,

F1 RBEXRRNKRRMAE TH,PKA EEHEN RIZHH M
(x+s,n=8)

Table 1 Effect of Anshen Dingzhiling on protein expression of TH
and PKA(x £5,n=8)

215 Fl /g kg ! PKA/B-actin TH/B-actin
IEH - 1.034 £0. 138 1.559 £0.218
TR - 0.651 0. 113" 0.867 =0. 142"
1 A bk 1.05 x 10° 0.998 +0.106% 1.520 +0.269%
B AE 6.75 0.819 0. 121 1.225 0. 158

13.35 1.007 =0. 1417 1.472 +0.270%
26.70 1.068 =0. 147%  1.545 +0.218%

T HIER A D P <0.01; SHIW A Y P <0.05,VP<
0.01(F£2 ).
PKA,DDC mRNA kK EFE (P <0.01),
LA E R RLF E 4] TH,DDC mRNA 3 ik /K - 8
WAL (P <0.05) , & dE i Rl & 41 TH, PKA
mRNA kK P EFHE (P <0.01), WLk 2,

x2 RHBESRINZHAR TH,PKA,DDC mRNA I RIZKFEZM(x+5,n=8)
Table 2 Effect of Anshen Dingzhiling on mRNA expression of TH, PKA and DDC(x +s,n =8)

21 51 Flde /g kg ™! PKA TH DDC
EH - 1.00 0. 00 1. 00 £0. 00 1. 00 £0. 00
A - 0.74 +0.02" 0.69 +0. 04" 0.85 0. 04
il th bR 1.05 x 10° 1.28 +0.11% 1.07 0. 09% 1.13 £0.06
A 6.75 0.98 +0.09% 1.05 £0.04% 1.06 £0.95

13.35 1.39 £0.12% 1.11 0. 13% 0.94 £0.07
26.70 0.90 £0. 10 0.89 0. 04 0.95 0. 87

3.3 wpE & R R RECR A H TH, DDC 3RikK
FRysEm 5 OEE 2 R, B N e A R R
4 TH BH M 40 i 26 35 it i 2 PN (P <0.01) ;4
IBIT I, S L E, ) Al AR A B o AR R A
rhfl 4 TH PN R s & B3 ETH(P <0.01),
DDC [H 4 40 i 557 ) Al Ak 4 B % b 5 R b v A
W BT E (P <0.01), WK 2,3,5%3,
4 itig
22 11 JHg 2 i PN o S 1 B Ji 28 i 8 B B, T 4R
NEZ Sy g f i &Rk L BHA & XCEENAE
FIT S 2 2R G B A 22 IR G e
SR DRIt R 24 T P9 A F 9 0 T R B
ADHD &5 HLHI 5 2% AR 2, B bR E i AR A B
MR A1 . TEARZ B B, 22 U e ik B 2 e
e bR k] B f iy, I AS R Bl AR G 52 59 A 5% BT IR
921 JADHD 5 Z U R G 2 8] (4 5% 2 Al g R R 5T
AN LML — A28 11 o A O 22 U0 i ik s B 38
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TR ERZ . 2O AL BRI T BRI
BEASERY LR AR, 2 AT RE T O N 2 1 A Y
S I, ARSI 22 A R A B R TT 5T, i
B 2 EL e & L L 4R ADHD #9 & s AL

5 fiph 2 M 28 0 22 (8] £ D RE b e AR IR AR B
e M A AR R 2 2 b o i T HARIR A B
AR, 28 fi J2 48 35 Il 2 RE 1Y) 56 B T 7, Ml 35 2 g
PRV RIBT B 1A 45 5 F B B MIOET o R e
e ARl R A A R R A I P A A
TR 19 5B AE, 5% M B S BE 2K 9 B RV 2 ——
RVl AN 2 BT AT —— Ml A Y L 2 i 4 ) i
53 AL BIF TS I ifp T AR 22 15 0 9 3 52 4% i IR 114
WA H 2 UL A n AR 2 UL P 28 0T 5% ik
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c D
E F

B2 Z#MELZRI SHR X REAKMAE TH BB % 4 B R & 09 % 09
(DAPI, x400)

Fig.2 Effect of Anshen Dingzhiling on TH positive cells expression
levels in striatum of SHR rats( DAPI, x400)

A B
C D
E F

B3 ZMEEXERI SHR X R gUK 4 DDC PB4 40 A & = 89 & 0
(DAPI, x400)
Fig. 3

Effect of Anshen Dingzhiling on DDC positive cells
expression levels in striatum of SHR rats( DAPI, x400)

BN HEAT o BT DL B JSUR, ARS8 51 T % il {4
YRR SEBUTA KL o 22 U AR 5 il il JBE 1) 45 B3 B M
AN CHEBESE TH A1 DDC, 28 50 BB Hh Y 1 24
TR HE N\ 4 L 3%, T TR A 200 i 3 D 4 T 20 TR % AL Tilg
TH fEfL B 2 Bk, i 2 12 R g DDC A DL {2
2E 240 25 P 1) 22 B I R P i 22 L I, %28 I R
R O 2 5 B E Y 100 475 i 2 IR 5 A Tl 1 AL

®3 RWEERMNEAKRRLKAES TH,DDC B4 48 i+ B %
Mo (x+s,n=4)
Table 3 Effect of Anshen Dingzhiling on TH and DDC positive cells

expression levels in striatum of rats in all groups(x +s,n =4) A~
=R Mik/g kg ™! TH DDC

E%# - 45.66 6. 37 36.50 £3.93

LT - 28.16 £5.98%  20.00 =2.36%

il Al bk 1.05 x10° 42.00 +3.74%  33.50 £5.16%

LR 6.75 38.00 +3.03"%  17.50 £2.42%

13.35 41.50 £2.66%  34.66 +3.98%

26.70 32.66 £5.04%  33.51 £4.08

FEHIEHHALEY P <0.05,7 P <0.01; 5HMA K P<
0.01,
SV T EAE AT Fet T AU g ( BH, ) |, I HAT 4
= W R e, TG 3 A DDC 1 1% ~0.1% .
PRI 1% 2 TR 2 Ak il O O R 2 10 B A YRR
g™, TH &% DDC S/, Mk E T £ 0%
B EE . PKA Oy cAMP A P 28 H G , 58 6%
Jy TH,DDC R PE Y K #E $2 b ae &2 . ML, A 0F 5
F W], TH } DDC B R ik 58 5 AW RE AN A
1 ADHD 7775 % 2 22 I I, AR 52 56 3 0 0
TH,DDC J PKA #4177 277 k5,

LA E R R NG IRIGST ADHD &5 77, %)
Bt ADHD W0 JIF K REE T 35, 77 r o 5 75 9 35 .0
JF 22 2k 5 SR B 4 i BN 22 34 e B 38 A KO
JH B, SCRE I RGH E , A PN R T 5 RAZ B TE L,
fif TCTV 228 5 560 T °F I HE WU I 8 5 o B i TR 8 T 55 5
KL EARIRIT TS, T, WG GO
PRIV 55, w35, 0 B BH R R, Ml 2 . AR IR
FTEG AR YR SR T KM R R R TH,
PKA R £ I8  52 m , & BL2 e 3 R )
RERSEN & U TH,PKA IR B, IR LMaEER
HLAT 5 22 T e W B i T g, AR BT R B, &
Mg R R K P F R4 TH, DDC mRNA 33k K - 4%
o MR ERE R R 2 A AR AR
T2 o 8 98 e H AR WL 42 b g & R4 TH, DDC
F P 248 50 7 52 T, R AR 22 P o R AR L o R o R X
TH 2 DDC (4520 b i 2l B 12, {8 2 $ih g 75 R b )
AR R E .

Wt UL 2 R oY T B iR S e R R B
18 TH,DDC & PKA (#3235, 520 2 B 1 & ik
FE o A E R RIG YT ADHD (% 245 5 b W] AE Sk il
T H 1R 22 B 1 A SR R T I PN 22 B ) R
brage | R 97 iR Nl = I O B 2 R S AT e 7
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SE S RN 2 0 e B dm ik K 2 W e Z AR I A )T Iz 5

W A YRR g — A W] b AR R AR S & iR

1 R0 AR TR I N 2 T R G, L2 AL R AR T

AEJE 2 AR 7> 745, BA | EZ i L. AWk

WA AR ZAL, e g & RAEXT DDC Ry

LRI T —E MR, R — P, £

L P 405 B8 I L 3R R BIL ) 7 2 B B 2 A LR R

A, AR DR ZE R 2 A 22T R 59 01 5T v R ) E

RS 22 O e BT b 15 R AL ) A 52w, LAY D 22 i A

PRV 220 5 7 R B9 FIBIL , 5 4 1 il 55 1 IR
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