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Effect of Longmu Guizhi Decoction and Its Disassembled Prescription on Hypothalamic-
Pituitary-Adrenal Axis in Rats with Attention Deficit Hyperactivity Disorder

TANG Yan", CHENG Yan, JING Xiao-yu, XU Yin
( Clinical Medical College of Yunnan University of Chinese Medicine, Kunming 650500, China)

[ Abstract | Objective: To explore the regulatory effect of Longmu Guizhi decoction and its decomposed
formula on the hypothalamic-pituitary-adrenal axis of spontsneously hyoertensive rats (SHR) with attention deficit
hyperactivity disorder (ADHD ), so as to explain the scientific connotation of compound compatibility. Method :
Young male SHR rats were randomly divided into saline control group, methylphenidate hydrochloride group
(2 mg-kg™'), Longmu Guizhi decoction group (30 g + kg '), Guizhi + Longgu Muli decoction group
(21 g-kg™"), Ganmai Dazaotang group (9.24 g-kg ') and Polygalae Radix-Acori Tatarinowii Rhizome group
(4.62 g-kg™'). The corresponding drugs were intragastrically administered for 14 days. Serum adrenocorticotropic

hormone (CRH) , adrenocorticotropic hormone ( ACTH) and corticosterone ( CORT) were detected by enzyme-
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linked immunosorbent assay ( ELISA), and mRNA expressions of glucocorticoid receptor ( GR) , mineralocorticoid
receptor (MR ), CRH in hypothalamus and GR, MR in hippocampus were detected by real-time fluorescent
quantitative polymerase chain reaction ( Real-time PCR) method. Result; Serum CORT, ACTH and CRH, GR
and CRH mRNA expressions of hypothalamus, GR and MR mRNA expressions of hippocampus in methylphenidate
hydrochloride group and Longmu Guizhi decoction group were significantly higher than those of saline control group
(P <0.05, P<0.01). MR mRNA expression of hypothalamus in Longmu Guizhi decoction group was
significantly higher than that in the saline control group (P < 0.05, P < 0.01), and GR expression in
hippocampus was significantly higher than that in the methylphenidate hydrochloride group (P < 0.01). The
dissection study showed that the levels of serum ACTH and CRH, MR mRNA, GR and CRH mRNA of
hypothalamus, GR and MR mRNA of hippocampus in Guizhi + Longgu Muli decoction group and Ganmai Dazaotang
group were significantly higher than those in saline control group (P <0.05, P <0.01). The serum CORT level of
Guizhi + Longgu Muli decoction group was higher than that of normal saline group (P <0.01). The serum ACTH
level of Polygalae Radix-Acori Tatarinowii Rhizome pair was significantly higher than that in saline control group
(P <0.05). Conclusion: The mechanism of Longmu Guizhi decoction in treating ADHD is related to increase of
the levels of CORT, ACTH and CRH in serum and the expressions of MR, GR, CRH in hypothalamus and GR and
MR in hippocampus, so as to regulate the function of HPA axis. The order of the effect degree of each

decomposition group on HPA axis function from high to low was Guizhi + Longgu Muli decoction > Ganmai Dazao

decoction > Polygalae Radix-Acori Tatarinowii Rhizome pair drug.
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it X
3 &R
3.1 X} ADHD %Ik B If 7% CORT,ACTH,CRH 4
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F1 HERKFREFFI ADHD HE KR MF CORT,ACTH,CRH FEK 0 (x = 5)
Table 1 Effect of Longmu Guizhi decoction and its disassembled prescription on contents of serum CORT, ACTH and CRH in ADHD model
rats (x +s) wg L7}
20 51 F /g kg ! n CORT ACTH CRH
R K - 5 13.75 £2.78 34.44 £4.79 1.33 £0. 39
3 2 W i 0. 002 6 23.98 +2.90%*67) 77.71 9. 53246 3.96 £0. 76744
Je A 30 6 24.16 £3.06>*°7 76.83 £9. 0474 4.26 £0.6274%
FEAIN e B 4L 45 21 6 19.56 £3. 61> 69.28 +1.20>*) 3.02 +0.52%
EPNSY] 9.24 6 15. 84 2. 58 56.02 1. 17% 2.39 0. 63>
A1 B - 4.62 6 14.44 £3.27 6.59 +8. 64" 1.45 +0.43

S I P <0.05,7 P <0.01; 577 & -E 4 Y P <0.05,9 P <0.01; 5 H % KA L

Ko e 545 m 4 107 P <0.05,Y P <0.01(F£2 F),

®2 RHEKZHRERAI ADHD BB KR T LM MR,GR,CRH mRNA #

B (x+s)

)P <0.05,9 P <0.01;

T

Table 2 Effect of Longmu Guizhi decocetion and its disassembled prescription on MR, GR, CRH mRNA in hypothalamus of ADHD rats

(x£5)
20 51 Fld /g kg ! n MR GR CRH

AR K - 5 1.11 £0.77 1.06 +0. 05 1.18 +0.24
LR R H R 0. 002 6 1.31 +0.18 5.55 +0.56>*°% 4.44 +0. 1554
Je A 30 6 1.48 +0.25%% 5.83 +0.18%*% 4.54 +0.36%4%
FEA N T B 4 W5 21 6 1.40 £0. 10" 4.47 £0. 86>+ 2.85+0.412%9
FEPN) 9.24 6 1.36 +0.26" 3.09 +0.54%% 1.97 £0.35>%
T - 4.62 6 1.20 0. 74 1.30 £0. 15 1.25 0. 19

S EEROIN R B 4 05 3% 4 H 2 K7 4 ok R W-EEA KRS D GR mRNA £k g 25 (P <
o, MR,GR mRNA ik B EmWE (P <0.01), 48  0.01), WE3.

*3 RHERFREFHI ADHD HE KXRiES MR,GR mRNA B0 (x +5)
Table 3 Effect of Longmu Guizhi decoction and its disassembled prescription s on MR and GR mRNA in hippocampus of ADHD rats(x +s)

24 51 Fl /g kg ™! n MR GR
AR K - 5 1.11 £0.77 1.06 +0. 05
£5 R IR P S 0.002 6 12.58 £0. 322468 7.91 £0.07%*¢%
Y AR SRV 30 6 13.34 +1.07244® 9.78 +0. 647489
FEA N T B 4 W5 21 6 7.47 +1.45%49) 5.37 £0.72%49
H 2 K& 9.24 6 5.32 1. 1529 3.95 0. 18%%
Pap=% B 4.62 6 1.98 +0.24 2.05 +0.28%

Ve S5 K4 " P <0.05,2 P <0.01; 547 & - B A ) P <0.05,Y P <0.01; 5H&Z KA ES P <0.05,% P<0.01; 5%

RO e B W5 7 4 LT P <0.05,% P <0. 015 5 b R IR H BS 40 L4 P <0. 01,

[14-16]

o CHKTRIT LB, 2548 J7 iR y7 ADHD fifi
%ﬁmﬂ‘%ﬁ%nuﬂzﬁ‘m# ST = I s

4 tig
T A 3 21 T RS Bk T AR T B 45 AR

ALK e LR AR SRR W e SR 7 04t 23 -1 45
4G ARV P IT ERII B, HEREGFROT b AR s o™ t s A8
B N0 B LS BT g s REBOME AL o e i A 0036 L 28 5 038 40

Wi 7 A H A R A AT 2 S I R T R
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WHERAS T5 1 5 6 R ADHD 8 35 4R JAH BL 1 1 A
FI T P9 40 B2 JH #5632 (9 ADHD g4 > A
S8 SHR K BT 4h FH 25 B (8] 2 4 JA %, 2 B
SHR KR 7E 4 ~ 10 Ji] % 52 9 8 ADHD (1 5 4R,
H4 B RKRAERE LAHY T AZILEB I
5 2 AT IR S 52 5 OE 0 I WKY KRR
HH, SHR & B 7% CORT, ACTH 7k S B & ik F
WKY K B, SHR K BUf7 26 HPA A% 5 o>, 5
HAb®FFE 2 s e —3.

HPA B 2 i T Fe i RS IR, T
Fe i3 i CRH, CRH J3# FE {4 7 4 ACTH, ACTH ff
FHT B b Bz Jo3 248 M 1O R TOWE B2 B (GC)
Ny g o (i 5 2 2l 4 ok B SR ) . GC
5 GR FI MR 454 KA B IR, MR 5 GC 3%
M8, FES 5 GC KPR 4E 35 A% T
FERYIE T, M GR 3 AR W R HEAE . MR AN
GR 75 D ¥4 F 5 09 70 i, g S B & HPA Bh/E H
) FEHL AR, XA ik MR ORI GR 2 5 %] HPA %
MR . 7E HPA Bl 9 17 A= 335 2 19 i & b, CRH
S HPA 9 06 3 2, CRH B 32 ik i 28 3K 15 1
JEA R HPA Bl T RE 1Y FE Z 46 45 . CORT J& HPA
ORI AR R B e HPA By St et o ag . A
It HPA il & ¥4 1E 8 A2 38R S A B Dy g OB R
i e N WO LR E R (S K NI I RS o IS
M, SCHRBZE A 7R, M B X B GR 5 MR [ 3%
IKARAE K R HPA Bl v 25 52 07 15 50 B J5 I 8
B Tk F) 10 P D 5 O B B 0

FEAS S G v, e A A T A0 R 1R R R 4 KR
M3 CRH ()& & & F e fii CRH mRNA (335 8
EREIN PR IRYT iR HPA IS s e S B BA
MAFHIVE R, W I o GR, MR mRNA (1) 235
B 3G, 5R T P HPA By 8 AR M, UK
ADHD F# R CORT /K F TR, ik MR 1 /F
Mt b B2 259 T B , MR mRNA 786§ 5 (1) %
TR BE T SRy B G, DA #E— 25 G HPA B, 2

#E ACTH,CORT MR, $m 7 HPA Bl G 1 o kb
5207 5 ER TR IR W R L BORTE , — % #2 SHR K i
i CORT,ACTH,CRH 7K, 8 ng & GR,MR K&
Fefixi CRH,GR mRNA (135 1Y 4F AR Y , B Jg 41 4
K71 BE B 2 3 i K BUF Fe il MR mRNA 33k, %F
75 GR mRNA 3K (% 52 e 55 & 2 Wk H 1 BH 4 o

Peor i ox s, £ & -3 & AU SHR K B
i ACTH J2ifg & GR mRNA kA7 5 B b iy 46 w5 1
F 5 H 28 KA T i & K B i ACTH, CRH K-,
#4 R FEfii GR,MR,CRH % % GR,MR mRNA [
F 3k BRI e B 4t W5 v BE W R R R
CORT,ACTH,CRH 7K°F, 5 Jin F - fili GR, MR, CRH
St S GR,MR mRNA ik, 764 & il ¥ ACTH 7K
ST, 5O A R T AR B R B BRVE A .
FYR TN SHR K B HPA il (1 52 i 2 5 Ok &
RN e B WG > B2 KRR > A B -im
XA o B ST 4E B R T A A 3 % HPA il T fig
2 5 v BRSO 2 R BN e i A W A A O B A AR
ODEMZHE KL BEAADREN, LRI EZ A
T - A L A, U P 52 I 2 O R
2l ol R S 1 T BRI OR , R A ML R, R
HA R P MGE I, X T RE L 2 2 £k 2
SUPE I RR B0 W T SE Al o AR R0 B A 0 v AR 3R
HPA %l 70 WA 8 AR 1 3 Fh i & & F T fii GR, MR,
CRH X iff D GR,MR mRNA ik #8H 1E FH , #fE I H
AT BESZ I HPA 16 sl 13 2 5071, I H 22 K8 A
A1 B -2 3 P RE O HPA Bl 3G 2l 14 35 43 5 3 A R
W ELA B R,

5% 4308 LU O I VB RIT 55 IR I3
X SHR A BRI I3 CORT 7K EA 42 w8 1, I BRI
Mg ACTH 7K S, 4 W - 20 3% 0 BE J2& 8 & B A%
ACTH 7K, $2& i Bz i WK 7>k 8 15 HPA #li D) fig
RFNIAIT ADHD By H 92, 85 A B 8 1 45 5 OF
ANoE 4 — 3, AR 4 7R 52 U7 BE 2 3% HPA %l D) fig.
HPA i (1) A4 PR 8h & — A~ 5 2 (2 &, H P AT ] —
AR 1 B0 2 AT R SO A 0 R B R AN TR
IE A T X HPA Bl i 5% i ml Gt KR A R e
FEAER SR I qnfe] P8 45 5 HPA %l 17 )2 15 %5 V)
FHOG ) 3 38 Be FL Az M4, 5 0 S 4 28 33 T AT o] 38 AR
7 i — 2 N IR )2 G AT 5T
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