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Je bt HER X ADHD #5208 K R A7 B -SOIR R
a,, -AR mRNA 33k 154 1

B, AR, EE
(1. TRWEXF 2oHFFr, TR 401331;2. = A FPEER, 9 650021;
AH T EFR, 29 650200)

L»J

[(HWZE] B WS % 7 2 B 2 3h W % (ADHD ) #5083 ) — 4 A 5 & M & il K RU(SHR) 2245 48 i -80IR
& o, B AR ZE Z K (a,, -AR) mRNA FRIK M 520, BT 257497 ADHD M 1E FIALE . 77 3% R FH 40 4F Mt SHR KB, BE AL &
Sy Je R AR (18,9 gekg ™' ) AL, SRR IR R AL (3. 75 mgekg ™) MARRIAL (ZEFHEE K 10 mL-kg ™) JELEL ig 442 14
d, >k il Real-time PCR 3546 0 4 20 R4S A B0 7 450 0 B2 IR BOCIRIA @y, -AR mRNA R kK 855« 7 A7 B 4% M 5, 2h AR IR FR
PR 20 K e At B A AR B o, -AR mRNA R AU Z 5 28 /> (P < 0.05) Wi fE ZE Wi A 2 Bl 2 AR . fE A &
MR, GBI AL, Fh R UR FHEE 4 o, -AR mRNA (1938 3k 0 25080 /0 , W R A E AL A K 5 F i 4 o, -AR mRNA (1) 3% 35 1 353
(P <0.05) ;A ZEBCIRAR R FRWR FHBR2H o, -AR mRNA [ 3R 3k I 358 T4 B 20 R0 e A A 1 IR s R i 40 (P < 0. 05) , 1T
HEA G SR RE SN S LR EEEZR, &0, -AR 5 ADHD W & E771F — & B, A HER 18 )7 ADHD #Y)
FE FA WL 7T B 55 30T 8 45 I A0 45 BT o, -AR mRNA 3235, A R SCIRIE «,,-ARmRNA 356 %,
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Effects of Longmu Guizhi Decoction on «,,-AR mRNA Expression in Left and Right Frontal-striatum of
ADHD Model Rats TANG Bei', QI Yan’, TANG Yan'" (1. College of Life Sciences, Chongqing Normal
University, Chongqging 401331, China; 2. Yunnan Provincial Hospital of Traditional Chinese Medicine (TCM ) ,
Kunming 650021, China; 3. Yunnan University of TCM, Kunming 650200, China)

[ Abstract | Objective: To study the influence of Longmu Guizhi decoction (LD) on the a,,-AR mRNA
expression in the left and right brain of juvenile spontaneously hypertensive rat (SHR), a rat model of attention
deficit hyperactivity disorder ( ADHD ), and to investigate the mechanisms of LD for ADHD. Method: Male
SHRs were randomly divided into high-dose LD group (18 g -kg '), low-dose LD group (9 g -kg™'),
methylphenidate group (3.75 mg-+kg ') and model group (saline, 10 mL -kg™'). All the SHRs were lavaged
for 14 days. The a,,-AR mRNA expression in the left and right prefrontal cortex, corpus striatum were detected by
the method of Real-time PCR. Result: In the right prefrontal cortex, a,,-AR mRNA expression was significantly
decreased in the methylphenidate group and two LD groups compared with model group (P <0.05), but there was
no obvious change in the left prefrontal cortex in all the groups. In the right corpus striatum, compared with saline
control group, a,,-AR mRNA expression was significantly decreased in the methylphenidate control group, but it
was significantly increased in the two LD groups. In the left corpus striatum, «,,-AR mRNA expression was
significantly increased in the methylphenidate control group (P <0.05), there was no obvious change in other
groups. Conclusion: The produce of ADHD may have a certain correlation with «,,-AR. The potential mechanism

of LD in the treatment of ADHD is related to that it can decrease a,,-AR mRNA expression in the right prefrontal
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cortex, and increase its expression in the rigtht corpus striatum.

[ Key words |

striatum ; «,, adrenergic receptor

FOE BB £ 3 B 68 ( attention-deficit/
hyperactivity disorder, ADHD ) X Fx JL# £ shiE , & L
FANT DA I B LY Bl 28 AT Dy RS, AR i A
il KRR B A, R 0 A= ) 2 BIL A 22 4 i oK 1)
B FERRZE AR AL 5 T, K 1Y 24 B R0 Bl ) S 0
% ADHD {55 PR B 22 U LIRE R 46 (NE)
NE £ G0 T 155 A R0 2 RE (4 28 35 B A 28 I 5
YERT, HIh R 2 8 m] 8 8O & LARICAZ s i
HIEDRE 2 o KA A K i Y 5 R R A O
NS R NN NG R TP 2 7 N R N
ADHD 45— 5 M AH G P o T oy B F R 2 K
(ayy-AR) B BRI AT 3L oy, -AR P22 LIRFEBERY
Pz emy AE ] 3G 5 R 10 T g Ag A . 10
A5k, E 2GR YT ADHD (¥ HIL i BIF 5% 38 8 1 N 12 9
PR AR — EHMEE A EE FIRR
TR RIE, RN G ZEE ST
B A 5 = A B AR R S I Ak R R 5 2 X
U FARIRYT Z S IE 2 5007 , 5 91 3 1 52 56 8w
Je At EA A v /> ADHD A RLR B SHR f9 H & T
K AR B S Y N — B R R
YERIBLH , A 52 555k ) Real-time PCR AR, B 5% Je
B X SHR KBRS A I AT 400 i B J5 - 280 4R 4K
0, -AR JEN IR AR
1 ##

1.1 Zh¥ SHROREE S J&) , MEPE, 1l A At 5t 4k
HAE SR B R AT RS W], A % IR %5 SCXK (50)
20120001, ¥y 1 7 T s LT, A Bk &
i/
L2 5 5 RNA 42 B0 & (KRR AL B A7
F s &, 4t 5 DP431) ,TaKaRa PrimeScript RT Master
Mix(KR#EFEAY THA RS A, #5 DRRO36A) ,
TaKaRa SYBR Premix Ex Taq II ( Tli RNaseH Plus, K
EFEAEY TREARA A #S DRR820A) .
1.3 {¥#% Nanodrop ND-2000 %I#E {1 #% R &5 (A ¥
WA (22 [E Thermo 23 7)) , MX3000P 4% iR 14 58 ¥
RrA (2 L HFERFHEA R A F]) |, Veriti B PCR Y
(& ABL2AH]) .
1.4 25 ReHEEGAMER 6 ¢, A~ 15 g, 4T
20 g, A 45 20 g, £ B 10 g, KA 10 g, F/D
1S g, /NS g, K H 10 g 4, A 2510 T B W
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EHL 2R T A 2 B A 2 R 8 BT R AT
A, EEN /IR . B RS R o E
e — B B e B2y B 5 . el WG TR S
B2 h, A2 KB 1 h 5 A e & A Wi 2
R LERUE 3,491 3 WG 2y A A id 3%, 1%
w2 A2 1.8,0.9 gemL T
WOF e 5] T 4 CukAR & o #h B Wik P G 4%
B (SR ALZA 23 ml 7 dh #it5 0DA391S, 53K ig
B 2437 e, e 0.375 g-L71)

2 AFiE

2.1 p# Kegndy 48 HUEYE SHR R BUR 3% T1%
RIS - 1S 4% BEAL DX 2 BT 73 A R
A FRRRUR I ARLL 3. 75 mg-kg ™, Jp AR B AR
FILEAL 18,9 g-ke ™4 41,3995 10 mL-kg ™' ig. HH
mey 1,14 d,

2.2 KEMARASREE BAKRK T ig 14 d J5 Wk ik
BEFEBEPLE R AR AL LA 8 H TR vk & bl il
3 B 2 A ORI A A B SR SOR AR R S e RS
Z -80 CUKFHIRAF# o

2.3 5 RNA @420 FRIRZHZL 100 mg, fil A 1 mL
TRIZOL X5 7k £ 213K, S8 )5 2 I RNA $i i)
A UL B PR I RNA 88 o A R 2 P G 0 A
RNA f¥k B A5 (A i/ Ao IE 1.8 ~2.2) | 4%
FWIE RNA i F 2l B2 8 4 HOJCKEfif . BUS RNA
5 g 4 8300 e S a5 A U0 T A R AT 00 e o BV
JZ WM % A PrimeScript RT Master Mix 4 pL,1 000
ng & RNA, il ddH,0 %= 20 pL, [ R &5 37 C
15 min,85 C 5 s, 3818y ¢cDNA T -20 C 14 4%
# .

2.4 Real-time PCR ZJif F% SYBR Premix Ex Tagq
7t E R Ul I 45 2E 4T 2 B PCR I, BL SYBR
Green N EHRICH) ,B-actin HINZSXf i, 7% Gen
Bank F/NFR o, -AR FE[F AP 2 B-actin Fe [ 1Y%
W2 Fr 51, ffi FHl Premier Primer 5. 0, 735 B¢ 5 1R 51
Y &SP s LR 1, A & SYBR Premix
Ex Tag 1 12.5 pL, Primer F 0.5 pL, Primer R 0.5
pwl,ecDNA 2 uL,ddH,0 9.5 pL, 3t 25 pL, § 48 5%
495 C 30 5395 C 5 5;62 °C 30 s;4: 40 PMFIR,
18 PCR [z B PP 45 o Im , i AR A 7 o i 208
GyAT S AT E BT ., -AR FINZ: B-actin Y
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RT-PCR 49y i fige iy £ 4% Oy B — U, R 2 AR 4 57
PEY I AN G AR A L H R S T g i 2
BRI SR M RKE R 27Nk 5, B E B
actin Jy N3k N, A6 R A AR AR O X IR AR AR, B1F A
ST A5 25 AR X T R ] ) R DR 3 3k 22 e A
B, o R 2 B A S R O 1

*1 5|#MF5
Table 1 Primer sequences for PCR

ElR /B2 517517 ) KIN/bp

ay,-AR FP.5'-AGCACTCTGAAACCCTGGAC-3' 150
RP:5'-GCTGGGAACAACCACAACA-3'

B-actin FP:5"-GGAGATTACTGCCCTGGCTCCTA-3! 124

RP:5’-GACTCATCGTACTCCTGCTTGCTG-3'

2.5 Giiteesb B SR SPSS 17.0 GEit 8R4y
Siit o VORI L & £ s F£oR, 4] AR B
WERIr2ZnHr, L P <0.05 h2%5RALIT ¥

3 &R

3.1 A KT a,,-AR mRNA 3R35 7845 H 40
MR, SR ERIR BRI AR AL AR S R A« -
AR mRNA BRIk ZF R TR A4 (P <0.05) , #h R
R S 2H o, -AR mRNA () &3kt & KT e b EERL
Dl i 4 (P <0.001) 5 i 22 B & it % BT o, -AR
mRNA [ 3RE M0 2R, k2,

3.2 ZURIK @,,-AR mRNA Rk 164 SUIRIEK,
R UR S 2H o, -AR mRNA [ 335 5 35 Ik T /6 5
H(P<0.05), At FEA 7 i 4 «,,-AR mRNA
(I8 0 & TACRIAH (P <0.05) 5 Je At HE R A 1%
A, -AR mRNA [ %35 2 3 & F 55 R Uk
HERZL (P <0.05) s 22 BCIRAR SRR R H R 4 oy -
AR mRNA (% 33k W 25 & T 185 204 F0 e 4t iR B
il E R4 (P <0.05) , Mg 4t A7 AR | w7 i
HERA AT E 2R, W2,

®2 EHETEM B RSKME @, -AR mRNA X RIEBLLB (v £5,n=8)

Table 2 Comparison of a,, -AR mRNA expression in left and right frontal-striatum (x +s,n =8)

o, -AR mRNA FH XS ik it /2 ~246

£8.51 i/ g-kg ™!
A I S TR S FEES RN RS G INTS
el - 1. 00 0. 00 1.00 0. 00 1.00 0. 00 1. 00 0. 00%
Eh R Wk F iR 3.75x10°? 0.66 £0. 16" 1.23 £0.32 0.67 £0.20" 2.11 £0.31
Je A 7 9 0.88 +0.13"% 1.21 £0.45 1.20 £0.19"% 1. 17 0. 40%
18 0.67 0. 12" 1.07 +0.28 1.23 £0.20"% 1.24 +0.22%

T SR A P <0.05; SRR I ES4H Hde™ P <0. 05,
4 itig

T A R Hh e 48 D R RN e B A W v A
Z KRB G R, A7 WA (AT R 4
Wi JF/NEE NE CAETE R KH R 9 ke, B
A TR TR A Z I, T
O BT B LA S B B O 2 A9 ADHD gL, 97 sk
fE. B FTE A - WF5E ADHD (1 % 5 L K 259
Y7 R0 52 S0 BUME A B~ ) IR ) A S 56 3k FH 4 41
SHR K B AE ) ADHD g5, SHR K 2 Fil H
PR T SR ACBE B N Wistar Kyoto K FR (WKY) H1 43
B st sh AL, E T WA T, 4 4F SHR A
X T WKY Kk FLBE ] i 2 B0 v 2 B i v 3h £ 3
T ADHD (9 80 TR, A G il 28 ) A &k
R 25 BRI 5% W) B SR HLAE S ADHD 3y 455 74 1)
ARk AT E M ANESE ADHD 5 BEAH S
HTTZ W SR

KAEGr FRAR AW 5T R4 6 1, ADHD % g

TR T ORSCIR R DX I 0 8 DA 2
B2 2 i 98 A e A D850 T DX A SR A X AR
SN A 0T ADHD 5 3028 3 5 Tk 7 g J2 45 - 500K
S RO G XS T L DA A A 3 9L 7 i
oy, -AR B4 A 1E B B R SR KA O X I
PLAM B IG IX, 7E IR 45 NE B T 2 45 S8R, G
HOR AT B2 09 o -AR BT 5, NE 3& H B,
T o A - SO AR NE S 5 & 3% HOW R R T T AR
SO RIAT 4T ) S A0 T R B 4 L FE AR BT
g, TR RE R V7 A AR R IR HE TR T R AIG SHR A5 | 47
B2 R 9 a,,-AR mRNA %3k, 4 7% = 253497 ADHD
THE S N IX a,,-AR mRNA FEikF xR, HIELSR
&R TR R IS Bl A R B % a,,-AR mRNA (95
Mo £ AN AR ], Ji5 2 {8 SHR 457 o, -AR mRNA 3% 35 i
D AENEE TN ;0 A R SHR A o, -AR mRNA
Fik AN, X WP AP 2§ 8 A
F R IR 9V ML, ADHD & 42 35 I8 i £ 1 52 26 95
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5, BRI R R S R B G TR 2B g AT
PS5 B GO /D i e 1 D fe A R 3 R R IR R
B %) SHR 7 45 1l 8 i B2 J5T A1 SO oy, -AR 38 Y
AR HAR YT T A AR

AW L B W) S B ESE ADHD 5 oy, -AR
K AFAELE AT DI RE A . S TJ7 e EE A AR
J7 ADHD (1 FIBLH AT BE 5 F A A& B R s, -
AR mRNA K35, B SURIE a,,-AR mRNA 3k
A5 T AR T A A A R LR S AR R BT
X B — 23 BT S v 4 IR B R AT fi ADHD J B
LGP B B 8 BFSE A R A AN R I
527 TP 245 %8 RN A ] 35 A5 o £ 188 Tt ) 52 o B L A
o BEAE B v VR A 15k — 2
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