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[Abstract] Objective To study the effect of captopril on the behavioristics and neurotransmitter level in
the model rat with attention deficit hyperactivity disorder (ADHD). Methods Four-week-old WKY rats and
spontaneous hypertensive rats (SHR) were divided into the negative control group (WKY), model group
(SHR) and captopril group (SHR-+CAP). The captopril group was treated with 50 mg/kg captopril by ga-
vage. The rat behavioriustics (spontaneous activity opening experiment, elevated cross maze, Morris water
maze) and neurotransmitter levels [ dopamine (DA),noradrenaline (NE) and 5-hydroxytryptamine (5-HT) ]
were detected after 4 weeks. Results The results of spontaneous activity opening experiment showed that the
total distance and central distance in the SHR-+ CAP group were increased compared with the WKY group,
while the total distance in the CAP group was decreased compared with the SHR group,and the differences
were statistically significant (P<Z0. 05). The elevated cross maze results showed that the proportion of open
arm entry times and the proportion of open arm residence time in the SHR group were increased compared
with those in the WKY group,while the CAP group was decreased compared with that in the SHR group,and
the differences were statistically significant (P <C0. 05). The Moris water maze results showed that the num-
ber of crossing platform and target quadrant time in the SHR group and CAP group were increased compared
with those in the WKY group, moreover the CAP group was more than the SHR group,and the differences
was statistically significant (P<C0. 05). The DA level in the SHR group was significantly decreased compared
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with that in the WKY group,while the DA level in the CAP group was significantly increased compared with

that in the SHR group,and the difference was statistically significant (P <Z0. 05). Conclusion Captopril could

improve the ADHD symptoms in SHR rats.
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hydroxytryptamine; dopamine

Z EIE X 44 T R A 2 3l R 1% (attention deficit
hyperactivity disorder, ADHD) , &2~ # #}] JL % % Il
AP H R E R . AT T A R Rl
PAE ADHD B R A 5% ~7%", ADHD F# %
AN EES FEENAED FEATRE, 5 g
S5 R E R R B, W M st e R O LR AL
SN R I B R L SRR T R
ST P B 28 242 0 o i £ 18 % (dopamine,
DA) . EH'H [ (noradrenaline, NE) . 5- 32 {6 J% (5-
hydroxytryptamine, 5-HT) X 55 % J& ADHD %k
05 14 T LG LA L P % A 2 R BT 24
W 38 3 5 o 2 33 AR 0 T k3 ADHD SRS
FOE ST R W BN R -0 B 5K &R R 4 (brain renin
angiotensin system, BRAS) 1] #7473z sl A T 6E ,
Forb ) BRAS AT 208 4, 465 B R 2% 165 300 2 1 v ik
1405 45 70 26 22 ol e R AR TR A A Tl RS L Il
B9k K FE AL D ] 57 Cangiotensin converting enzyme
inhibitor, ACED - 45 3% 1 7] o 38 M 28 W fIk-1 52 1k
(neurokinin-1 receptors, NK-1R) @B /N Bt ADHD £
TR A 5T 05 R HE R W ADHD K BRUBSE A
F1 o2 B pf 2238 I DA NE 5-HT #3520 . 531 R 4
e F e ADHD SR 9 T BEPL ] BUHGE 40 F .

1 MBEAFE
1.1 #H#

4 R Wistar-Kyoto(WKY) K B M A & M5 i
JE K B (spontaneously hypertensive rats, SHR) Il F
b5t 2 5 ) e S5 Sh AT B2 WL B AT 525 S ) A6
] i R B AT O S 6 s A B AN R B O e v
WACH R Y S e P o b e, R BUIR 3R T
BHIE A2 #F 12 h/12 h R 20~22 C A XHEE (50+
10) % 1 JC 457 5K 9 JE A (specific pathogen free, SPF)
R . H B EROK, R RIEE AW A K
Sigma-Aldrich 2\ #]

1.2 7k
1.2.1 4454w

KEIEN 3 d J5, 50 R BIPEx B4 (WKY 41)
RIZH (SHR 4 RAEE AL (CAP 4, A4 10 H
i WKY 41kl WKY KR, SHR 415k SHR KR,
CAP K F R H SHR K&K, JF 8 X4 T 50 mg/kg
R A HE B AR, 3 4 J L A2 = 2 IMOcEk(12].,
WKY 24 .SHR 4 % T A B (10 mL/kg) i1 4 B £

captopril; attention deficit hyperactivity disorder; behavioristics; noradrenaline; 5-

KR .
1.2.2 REAAFAFHEM

(D BRGNS R ., B RN IT 5 5L 846
MG, K/ 100 em X 100 cm X 40 cm, i /N4 0
TG B0 S 43 B R Gl sk K BRUTE s ik, 5050 > K4
HI 5 min Bl 5 K Bl & 2 55 58 55 4] DL N B[] 26
B R ¥ R B B K TGS 3 Ll sa o 4k
FL I 3R 1 B 11 R B 32 2 B B L o 32 Bl BE R AE K
W B R SR A RS RS ZEE L SR 5 H 75 %
CEERLCHER AR T, O mBE+TRE., a8
+EREH 2 A TFRCE (50 ecm X 10 cm) F1 2 D H A
(50 em X 10 cm X 40 cm) ZH %, A B R B
FE e X, Sk § RO 5 . id sk 5 min N B 48
B« T BB R A UOB (A 2 HURTIREE A 9D L T K
REER A, iIE s H 40 . (3) Morris KK E , X 4%
HARBUAHIBE SR 5 d, 58 1~4 K EZALHEE A
TS5 W B ETEAR TOKTE 2 cm, B R#FAT 4 KK
DU oK R BROM 7K 2K B 4 > G BRTHD [ 3 B il A K, BRGE
KEFE 120 s FHIFIC EF & Gl 10 s ATERLE 1Y
B[] P R BB 4k 21 & Skt DR 51 5208 & Sl F &
WRIEERT ]2 20 s, 0 sk R BUTE 120 s S B & 1k
VR IR TR R 2 Uk U2 ) A R e B[R] () B oA 10
min, 9 5 RFTEMRERLR MERKENNT G,
IESRTE 90 s WR & i 5V 6 07 & 1y B HARn 4
PR A5 B4 By st ] IR BRI R0 RE g A 0 S 1], vl o K I 45
HI7E (22 £ 1)C, $EBR LK %3 KM IE B Jr 4y
1 mA&b,
1.2.3 X RAAr & i s

AT RS0 58 LR 3 0 130 B L 22 494 JRR e 1 Sk Ak
HER B AR R BR8], K PR )RR
A s 43 185 A B B, vk AR B ER KT R L DB AR TR
7K. AE B PRI — & i A LR A, id s ot &t .
A 250 pL HEECE 0. 1Y HR) - Wi 72 % 1 min, 5] %
3 min, E#E.C 14 000 r/min, B0 10 min, B &
WHERE AT . R A Q Exactive {543 PFT IS R 48 f1 Ul-
tiMate 3000 RS (4,3% 7y B R L #E 17 LC-MS/MS £l
GIAT 3 45 3 BT Y €35 1B R B R AR 43 H B Xcalibur
4.0(FE Thermo Fisher 24 ) #EATALHE, L 1/X* K
INECR B AT Mm% 5% 4 . R FH Waters T3
150.0 mm X 2. 1 mm 3 pm 3%k FEATIC ) 20 55 .
TS AHALFE 0. 1% B R B 7K W (A FTH iR 2 1 (B)



1928

K FHBSBE 4385 (0. 3 mL/min), #EFEH 5 pL, 0 min,
2% B3;0.5 min, 2% B;6. 0 min,98% B;9. 0 min,
98% B;39.3 min,2% B;10.0 min,2% B, B4
FL 8 55 FL B AL, O B R - U0 R A A R R S N A I L 4
G 50. 0~500. 0 m/z, W FE LK 3.2 kV(IE),
B4 R E 300 °C, Al 4N oAl R (Al E=
99. 999 %0) . i R AT (Al =99. 999 %) ,40 Arb
BN ES (HEEEZ299. 999 %), 350 °C , B dls R S 1 [
10. 0 min, 5 7 #2221 < K % PR IO AR oE i 3 6
fid >~ 2. 00 mg/mL B & BAAH . H o 1%0HERH
Pt A YR s TR ol — R 1) e R 32 P s v il 2 AR R
DA 5 i WA T AR Ay A A8 A, VA R kg A A, 22 T 2 ]
bR M 2 B A ) JO 3 0 v B AR A A o T 2R
M BB TR B O DURE i SE B S E AT AR OE .
ZIT BRI DAUNE . 5-HT & & T R 2 %18 2,20,
0.5 ng/mL. K% B A X AR MR 22 520 LA .
1.3 %it¥am

K H] SPSS19. 0 8 A% 47 4 43 B, 1 55k}
s Fon R LI P<<0.05 HES AL
E-9'8
2 & R
2.1 F4edA3F SHR X R A A WEH G Hh

SHR 41 CAP 4 & pE 2 b e B R AX WKY 4

ARG iR

SHRZH

¢ AEF 20235 7T AFHS2E% 13

B, CAP 4] 2 B4 SHR 413k 2>, 22 58 it 2
BEU(P<<0.05, L% 1. & 1,
£l AREEEIABERERER(1=10,7+s,mm)

#1351 Sl B o AR
WKY 4 21 448.0£998.6 1833.0480.7
SHR 4 30 936. 01 310.0° 2 574.0£246. 6
CAP 41 26 766.0+1 197, 0" 2797.0+166.0°

*.P<C0.05,5 WKY 4" P<<0. 05,5 SHR 4 L4,

2.2 FH#REA SHR KR sh4T4 69 H A

SHR 2H FF U8 3#F A U B HE A9 e I Tk i 457 B B[]
o filis WKY 2038 % ,CAP A% SHR 403 /b, 2% %4
it X (P<<0.05), W% 2. K 2.

2.3 FiEAx SHR X 5 JiLlety %

SHR 2 .CAP 24 75 8V & WHUF B br 4 BRI [
BOWKY A%, H CAP 4l £ F SHR 4. 25 A5
PHef R L (P<<0.05) . L3 3,
£2 ARBETFRETLRERLE(1—10,7+5,%)

451 FF AU A ECE ] FF TR 15 B i L 451
WKY 4 42.8+2.9 25.0+4.5
SHR 41 58.6+1.5" 55.4+3.1°
CAP 4 47.242.6" 31.3+3.5"

*.P<C0.05,5 WKY 4 H#;": P<<0.05,5 SHR 4 l#.

B2 BAEAEXBRSRTFREESHIEHRE

2.4 FHEA 2 SHR K R 87 40 vt R P 3£ 0 £ A4

%% f1 ey %o



¥ AEF 20235 7TAFHS2EF13M

SHR #H DA 7k Vi WKY 4H #] & F& (%, CAP 4
DA K% SHR 4L B8, 256851 % 5 X
(P<<0.05), 5% 4.

x3 KER Morris KR E LWL R (n=10,2F5)
4 5 2T B RO H AR 4 BB E] ()
WKY 4 1.80.4 25.241.0
SHR 41 3.540. 3" 32.4+1.4°
CAP 4 5.140.6* 43,542, 9%

" P<C0.05,5 WKY @ Hb# ;. P<<0.05, 5 SHR 4 %,

K4 KEAHMHHEERKELRE (n=10,2+5,ng/g)
28 5 DA NE 5-HT
WKY 41 460. 048, 1 59.643.3 15.540.3
SHR 41 229.5+9.1° 49.343.9 14.840.4
CAP 4 424.549.7° 58.544. 2 15.34+0.9

" P<C0.05,5 WKY 44 ;. P<<0.05,5 SHR 4l He %,

3 i3 i

ADHD f2& A Bk B 36 o i BE L AT R o sh oy 3=
B AE 59 L R L0 BRAT O RS, HOET M R 1R
ADHD £ W4 P 2= ML . AF 58 7R Ik B2 i 4
Kk KRG AR iz sh D RE AT D RE A T RE
R A E T Y ACET A o 3% ke B A RN 42
ree . I %ok 2 52 U BE A R T el i R AR A A
R ENY D AN, A AR E B IE R W BRAS 2 i 7E
5 ADHD Hliz ¥ il % VI A C By s M &% v,
I B 5K 2R A% Ak Tl R I 45 5 Tk 3R 2 IR LI R
PN L R IR L AR 0 I SR AR L BRI T A X
FhiE, R AR ACEL BFSE s R 3634 F
A nklr JE R B /N BUAS ADHD 47 8 Bl 280,
SHR K& Wistar KR X EWH S, F5R
K IE,SHR K BUH 76 4~10 JE#E M 1 ADHD #
DR 10 RS 5 B i . k. SHR K R H
BN AN 1209 ADHD B BIF DUAS 52 156 396 Ui
RERIRF 5 R 63 A ADHD (9520, 514G SC ik i
5 SHR KEU/E N ADHD sh# B R & BRI . A
5% 7R SHR BLRLFE H 2647 S 2 K6 i R 727 ADHD
TR, FIUNAE A S0 86 p SHR R RUH 2 A WKY
R TG B 33X $2 7R AN TR 14T by 2 K6 Ty v T B X &5 SR
PR —E R, SHR K U 26 36 AU nT 56 75 Je A AT R
SR 7 vk I R HACHIE 5T ok B AT R 2
SCEELHE [ K S T S8 AR T E 3 E L Morris
KR E T SHR K BRER B B 519 ADHD R AL, X
JE 5 KA LY 25 R

ADHD A Z g vhah = AN E oo E R
AR A 2 AT O 2 S B O R G A2 A RE I 4R
il ADHD #0 itk . [ & 16 sh IF 3 5 56 2 ¥F th sh
M 32 sheE 1 iy S8 )y % 78 ADHD (W17 8 2%

1929

WF5EH . F &0 sh T 3 52 56 v K BRI 32 3l i A K v
YL B 0] AE O BE Mt ADHD £ 3, £ B i E K
PR R AR S A H A T4 41K LB Bl
T I iz s R A AR AR 0 o LA BTA 635 ) 4 i
SHR KR Z 8 XL EH X ERMRE . 28R ER,
SHR 41 i A8 K o o B RE 34 B g 5 T WKY 4. 3R W
SHR K% WKY K B 7616 sh B8 7 0 1 3858 14 %
P, T CAP 2H B pg s SHR 2H B & FR A . 1 g i
AT 22 5 (P >>0. 05), #2785 F 45 3% #) fig 98 2 6
SHR KR 2 8 W47 MR X IR R S8/

FE B DG 1 v 31 SR R 2R T R B DR A T R
PR BT A5 B I5F T] 19 8 00 AT B R e T wpsh 0 AR
WF58 SHR 41 IF B 2E AU I 455 B3 B[] Lo 4 35 2
WKY 4, % SHR KR Al £ ADHD ¥ 1 of gl
1520510 CAP 20 JF JCRE iF A UK B0 B 45 88 1 ) B 451 3
/bF SHR 24, R RFEE FIaE s SHR K B b 3
Th.

2209012 BE 71 RE W MO T B2 e v R B A
Morris /K B 1E A PEM 2 4 2% 21 812 58 1 19 48 i 51
B, nl kR PEM ADHD B RIE: 2 A& i —
R0 IR A e B R . 45 R R L CAP 41K B R
B UCECR H bR 5 BR 45 B4 B (] B i £ T SHR 41, & W
AR A e % ] B4R = SHR KB 2% M ic 1z fig
X — 25 5 A 1T R e R AT A B A ek ADHD F
TIARERBIER.

ADHD % £ £ % 5 DA NE.5-HT %5 B i 2%
Mz B AT 56, ADHD B9 IA 1 3 fE B2 15 5 wi 46 i
DA 5 58 & A& DA GEfh & BEMC T, Al 7=
AETE RS . Y b i A G A A 2R T R
B9 DA B, 7E 2 fih 8] B FAS [] 2 B0 4 2 fR &5 & L B
Lk 5 M Ay I Y &2 B %% 32 {K (dopamine transport-
er, DAT) HHUM TG . A WF5E & ADHD & N
DA B FE B, B0 DA JKF T B, sh i 52 5 48 R
SHR K BUATAR I DA K- FEAK . AF 5% 8 7 150 55 iy 45
7 B DA #2800, AT B8 SUCIR IR DA T6 36 i DA
BN A AT A K 0T AT R AR SCIR AR DA AR, R
FAT A ST RER A H] . Bt ADHD B2 5 ] BE 2
DA A5 B2 B DA D) BEBE AL, 5 B 8CIR 7Kk DA Ty RE g
ST BE O 22 Bh L 2% A S oYY . DR P OEE
(methylphenidate, MPH) J& Il JK 3697 ADHD B %
FH25% . BF 58 s MPH 1] 38 53 3 i SHR K BT 4
K SURAAR DA ZKF L % ADHD SER* . NE &
al a2 B IX 3 22K, NE A 38 1 A [ 1 32 4K 8 45 w4
Ao ORI - o AT S TR W S VAR N
Ja Sl FI EE R T L TAE IS Z 45 £ 8 A
zh ke ADHD SiEdk . SHR K BURT 4 M 1Y a2 32411
INREME T ] B & H & 4= ADHD WyML#l =z —. 5-HT
JE P2 R G N — Tl 1) PR 2% i 223 T, LT B 1Y



1930

M X A R IE S AR AT A AR AR R
B 5-HT /KK R Al BE S S0l 09 40 1 Sh BE A 2 i &
A ADHD #4728 . I R 0F 5% 2 7n ADHD 3%
L% 5-HT /K TR, fE SHR 3 #8030 5-
HT U R MY . ARF5E CAP 41K BURT & - J2
JF R DA JKF# SHR 48 & T7H i (P<<0. 05) , # Wk
FE3 A1) 0] i3m0 5 14 i SHR K BURT 40 - K2 5 DA 7k
AR EZYN G E2S DS RU SIS LN =S RTRE VAL 1=
J1. RACE R BT TR SHR K BURT & i NE K 5-
HT KF HER TG E L (P>0.05), Wi,k
FE% A AT g O EaE o T & AT B DA K O B
ADHD B4k, 2R1M ADHD % %5 WL & 24, R #6 3% F
3 Ao ] Fp L o] R A e 22 38 BT 43 W S B, BRAS
ADHD WAHHE X R AT #F— L 05k 58 20 B . [
B o 8 I H R B0k AR — o R B AT DL B2 B oA
GRE B SR E R AR B, H il e mT LUSE iR
Uifig. X2 SHR X — B RI/E Sy ADHD #5281 —
AVEAE M, A 4~5 JER A SHR K B & # A T+
1R 5 6~ 8 AL Shy v I AT, AR S G BERE 4 R R
T34 JE o e AT B 2 6 2 SR AR — g s, AN HEBR
T R o B i 7R AR T k3 ADHD R ARG AT
AE. HBT AT BN, KRG A 0T 8 nklr JE R AR
/NEU ADHD 47 8 oA BB R N &L R
FER A AT k3 ADHD A0, 53t 2 A i A 4 ok %
G 00 Ao 2 3 o 5 4k D Ao 2 R A B i R T R L
F# ADHD £ R 5 A, 5 ADHD % 5 HLH| &2 2%, X
AL RE AN A LR $5 VR 0 o — ML, R Sk TT LAAE TR 2 1Y
ADHD #5565 = F635 A 19 7B .

£ 8 e S 2 L N I R 0 NI A = 9 1 9L
e 2F 20 RE A1 L HHLHI AT RE 5 88 i K BURT & DA
IR 6 EURG U6 8 s AL o A BB RO BE Y
BRAS 5 ADHD Z [ f£ 75 #H H.BE & . A ¥ 5 ADHD
1) 22 93 BIL I RG I7 4 BT 3 A5

2% Uk

[1] HINSHAW S P. Attention deficit hyperactivity
disorder (ADHD) : controversy, developmental
mechanisms,and multiple levels of analysis[ ] ].
Annu Rev Clin Psychol,2018,14:291-316.

[2] HAVDAHL A,WOOTTON R, LEPPERT B,
et al. Associations between pregnancy-related
predisposing factors for offspring neurodevel-
opmental conditions and parental genetic liabil-
ity to attention-deficit/hyperactivity disorder,
autism,and schizophrenia:the norwegian moth-
er,father and child cohort study (MoBa)[]].
JAMA Psychiatry,2022,79(8) :799-810.

¢ AEF 20235 7T AFHS2E% 13

[3] FARAONE S,LARSSON H. Genetics of atten-
tion deficit hyperactivity disorder[J]. Mol Psy-
chiatry,2019,24(4) :562-575.

[4] WANG Y, WANG T,DU Y, et al. Polygenic
risk of genes involved in the catecholamine and
serotonin pathways for ADHD in children[]].
Neurosci Lett,2021,760:136086.

[5] NIKOLAUS S.MAMLINS E,GIESEL F,et al.
Monoaminergic hypo-or hyperfunction in ado-
lescent and adult attention-deficit hyperactivity
disorder? [J]. Rev Neurosci, 2022,33(4);347-
364,

[6] RILEY T,OVERTON P. Enhancing the effica-
cy of 5-HT uptake inhibitors in the treatment
of attention deficit hyperactivity disorder[]].
Med Hypotheses,2019,133:109407.

[7] SHAKER N,OSAMA Y,BARAKAT D,et al.
Atomoxetine in attention-deficit/hyperactivity
disorder in children with and without comorbid
mood disorders [ J ]. ] Child Adolesc Psycho-
pharmacol,2021,31(5):332-341.

[8] LOERA-VALENCIA R,EROLI F,GARCIA-P
TACEK S,et al. Brain renin-angiotensin system
as novel and potential therapeutic target for
Alzheimer’s disease[J ]. Int J] Mol Sci,2021,22
(18):10139.

[9] MIRZAHOSSEINI G,ISMAEL S,AHMED H,
et al. Manifestation of renin angiotensin system
modulation in traumatic brain injury[]J ]. Metab
Brain Dis,2021,36(6):1079-1086.

[10] GOUVEIA F,CAMINS A,ETTCHETO M, et
al. Targeting brain renin-angiotensin system for
the prevention and treatment of Alzheimer’ s
disease; past,present and future[J]. Ageing Res
Rev,2022,77:101612.

[11] PORTER A J,PILLIDGE K,GRABOWSKA E
M, et al. The angiotensin converting enzyme in-
hibitor, captopril, prevents the hyperactivity
and impulsivity of neurokinin-1 receptor gene
‘knockout’ mice: sex differences and implica-
tions for the treatment of attention deficit hy-
peractivity disorder[ J]. Eur Neuropsychophar-
macol,2015,25(4):512-521.

[12] DONG L,YAO L,ZHAO J,et al. Captopril in-
hibits calpain-mediated apoptosis of myocardial
cells in diabetic rats and improves cardiac func-
tion[] ]. Mol Med Rep,2018,18(2):2300-2306.

[137] JIANG L,ZHU R,BU Q,et al. Brain renin-an-



¥ AEF 20235 7TAFHS2EF13M

[14]

[16]

[17]

[18]

[19]

giotensin system blockade attenuates metham-
phetamine-induced hyperlocomotion and neuro-
toxicity[ J ]. Neurotherapeutics, 2018, 15 (2):
500-510.

DENG Z,JIANG J,WANG J,et al. Angiotensin
receptor blockers are associated with a lower
risk of progression from mild cognitive impair-
ment to dementia[]J]. Hypertension, 2022, 79
(10):2159-2169.

LABANDEIRA-GARCIA J, RODRIGUEZ-PAL-
LARES J, DOMINGUEZ-MEIJIDE A, et al. Do-
pamine-angiotensin interactions in the basal gan-
glia and their relevance for Parkinson’s disease
[J]. Mov Disord,2013,28(10) : 1337-1342,
REGAN S, WILLIAMS M, VORHEES C. Re-
view of rodent models of attention deficit hy-
peractivity disorder [ J ]. Neurosci Biobehav
Rev,2022,132.621-637.

BAYLESS D,PEREZ M,DANIEL J. Compari-
son of the validity of the use of the spontane-
ously hypertensive rat as a model of attention
deficit hyperactivity disorder in males and fe-
males[ ] ]. Behav Brain Res,2015,286:85-92.
DELA PE A I, YOUNG YOON S,KIM Y,et al.
5, 7-Dihydroxy-6-methoxy-4 ’-phenoxyflavone, a
derivative of oroxylin A improves attention-deficit/
hyperactivity disorder ( ADHD)-like behaviors in
spontaneously hypertensive rats[ ] |. Eur ] Pharma-
col,2013,715:337-344.

KISHIKAWA Y,KAWAHARA Y,YAMADA
M, et al. The spontaneously hypertensive rat/
Izm (SHR/Izm) shows attention deficit/hyper-
activity disorder-like behaviors but without im-
pulsive behavior: therapeutic implications of
low-dose methylphenidate [ J ]. Behav Brain
Res,2014,274:235-242.

[20] DE SOUSA M L, ANTUNES F,DE ANDRA

[21]

[22]

[23]

[24]

[25]

[26]

1931

DE ALVARENGA W, et al. Curcumin for at-
tention-deficit-hyperactivity disorder:a system-
atic review and preliminary behavioral investi-
gation[ J]. Naunyn Schmiedebergs Arch Phar-
macol,2022,395(7) :803-813.

BANERJEE E,NANDAGOPAL K. Does sero-
tonin deficit mediate susceptibility to ADHD?
[J]. Neurochem Int,2015,82.52-68.
VIGGIANO D,RUOCCO L, ARCIERI S,et al.
Involvement of norepinephrine in the control of
activity and attentive processes in animal mod-
els of attention deficit hyperactivity disorder
[J]. Neural Plast,2004,11.133-149.

CHEN Y,ZHENG X, XIE L,et al. Glucocorti-
coids/glucocorticoid receptors effect on dopam-
inergic neurotransmitters in ADHD rats[]].
Brain Res Bull,2017,131:214-220.
SOMKUWAR S,KANTAK K,DWOSKIN L.
Effect of methylphenidate treatment during ad-
olescence on norepinephrine transporter func-
tion in orbitofrontal cortex in a rat model of at-
tention deficit hyperactivity disorder[J]. ] Neu-
rosci Methods,2015,252.:55-63.

ZHOU R, WANG ], HAN X,et al. Baicalin regu-
lates the dopamine system to control the core
symptoms of ADHD[]J]. Mol brain, 2019, 12
(1):11.

LEFFA D,PANZENHAGEN A, SALVI A, et
al. Systematic review and meta-analysis of the
behavioral effects of methylphenidate in the
spontaneously hypertensive rat model of atten-
tion-deficit/hyperactivity disorder[]]. Neurosci
Biobehav Rev,2019,100:166-179.

& 181 H 1 :2023-02-22)
(O 48 - 32 5 HD

W B :2022-11-18

(B3 1925 70D

[17]

[18]

NCHEZ J J,BUXTON S, et al. HDAC4 and 5
repression of TBX5 is relieved by protein ki-
nase D1[J]. Sci Rep,2019,9(1):17992.

PRASHER D, GREENWAY S C, SINGH R B.
The impact of epigenetics on cardiovascular disease
[J]. Biochem Cell Biol,2020,98(1) :12-22.

HASSAN F U,REHMAN M S,KHAN M S,
et al. Curcu min as an alternative epigenetic

modulator; mechanism of action and potential

[19]

effects[J]. Front Genet,2019,10:514.

YANG L,CHEN X,BI Z,et al. Curcu min at-
tenuates renal ischemia reperfusion injury via
JNK pathway with the involvement of p300/
CBP-mediated histone acetylation[ ] ]. Korean J
Physiol Pharmacol,2021,25(5) ;413-423.

& 18 B .2023-01-21)
i < = )

Wik B 3 .2022-10-12



