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Relationship between serum norepinephrine and dopamine levels and disease severity in children
with attention deficit hyperactivity disorder
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(1. Department of Women's Mental Health ,Xi'an Mental Health Center ,Xi'an 710061 ,Shaanxi Province ,China ;2. Department
of Children and Adolescent Psychology ,Xt'an Mental Health Center ,Xi'an 710061 ,Shaanxi Province ,China)

Abstract: Objective To explore the changes of serum dopamine (DA) and norepinephrine (NE) levels in children
with attention deficit hyperactivity disorder( ADHD) and their relationships with the severity of the disease. Methods A total
of 86 children with ADHD admitted to Xi'an Mental Health Center from October 2019 to March 2021 were selected as the
research objects ( observation group) ,and 52 healthy children were selected as the control group. The clinical general data of
children in the observation group were collected ;the serum NE and DA levels of subjects in the two groups were detected by
enzyme-linked immunosorbent assay. The children in the observation group were divided into mild group, moderate group and
severe group according to the ADHD rating scale-1V parent version scores ;and the relationship between the serum NE and DA
levels and the severity of disease of children in the observation group was analyzed ;the factors affecting the severity of disease
of children were analyzed by using multivariate logistic regression analysis ;the predictive value of serum NE and DA levels for
the severity of the disease of children was evaluated by using receiver operating characteristic ( ROC) area under the curve
(AUC). Results The serum NE and DA levels of children in the observation group were significantly higher than those in the
control group (P <0.05). The serum NE and DA levels of children in the moderate group and severe group were significantly

higher than those in the mild group( P <0.05) ;the serum NE and DA levels of children in the severe group were significantly
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higher than those in the moderate group (P <0.05). Logistic regression analysis results showed that the NE, DA, lead levels

were independent factors affecting the severity of ADHD children (P <0.05). ROC curve analysis results showed that the AUC
of serum NE,DA and their combination in predicting of the severity of ADHD in children were 0.756,0. 727,0. 895, respec-
tively. Conclusion Children with ADHD have high levels of NE and DA ,and the levels of NE and DA are related to the se-

verity of the disease in children with ADHD. The combination detection of the two indexes has a certain predictive power for the

severity of the disease in children with ADHD.
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Tab.4 Multivariate logistic regression analysis of factors

affecting the severity in children with ADHD
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2.5 1% NE.DA /KE3f ADHD £)LiFIE~ER
FE R T E

ROC &k syt R B7n, 1Ly NE DA Je —3%
XG0 ADHD £8 Ly % ™ 8 F2 B2 1 AUC 4351

0.756.0.727.0.895 , iL& 1 fIZE S5,
1.0

7 sk
DA
0.8 f 2 NESDABES
: A AR
. 0.6+ y
;@ |
D044
I
0.241
0.0

02 04 06 08 10
1 - 55
E1 i& NE DA 7k F#ill ADHD £)L
fRfE = ERRE R ROC fZk
Fig.1 ROC curve of serum NE and DA levels in predicting
the severity in children with ADHD
5 & NE.DA KF#&ilxt ADHD £ JLFE
FERENBN M ES T
Tab.5 Predictive value of serum NE and DA levels

for the severity in children with ADHD
RS R R/ AUC 95% {5 X A
(ng-L°H) % %o TR ER
NE 523.49 78.26 85.71 <0.05 0.756 0.644 0.867
DA 1.51 82.61 80.95 <0.05 0.727 0.616 0.838
A - 78.26 90.48 <0.05 0.895 0.830 0.960

3 iFig

ER G S S 3 & ADHD f& LR 3%
L, ADHD fLAE -~ A58 KRR R TT 2

AR KBRS, [ ADHD 2 LJGik R 7 K B
()RS, BT A 2 75 PR R AT, 52 2% ) B
g, fE S A R, AR AR AFEOA
AR A RMR TR R LI AT o B
T ADHD f Ly s ™ R R SRR IR T A
B, HAETIG IR M TG W ADHD LA ™ & &
FE B G —AnifE , OB R 2 A Al 77 264 B T
PRIERTE 5 ADHD BILRRYT

HHCF ADHD &% 19 J5i IR i A 58 15 2, A
WM, JL# ADHD (i % /£ 55 NE DA 4 #i e %
R R 23 B IR O L AR DA 5 i &
SAFE RSO PNl 2 RS 45 eSS, DA
R R I e A2 0 43 W B B AL ) i, A R
RGNS MRS 45 iz sh A O B9 AP 4 T TE PR AR
I AE A 8 B LA B, JLEE DA K
B AR T B 2 M) Y A N 2% | R T D T 2%
i X LI 6E , i i ADHD B JLAT h 58, AL T
A DA SZARF) IS 85I S DA Z AR B AL %18
Al RE & B ADHD 8L 3 J1 43 8 o I 8 45 E
RS NE 5 DA )8 T LS I i 26 i 4808 IR, 3
AR F Aol A i A2 44, 8 AR R S
L8 e R R IEF A YIRE. NE 5 DA 7
BT R TR A BRI A R A (R B 2 ik i A7
RS 5 T THIAH EL 1) 24, %58 R ki b 24+  2 H AT A
AR NE FEZEAE T RRANZT NI i T 5535
£ ,NE f o] I8 WA E R D) 242 4 s
WS NE X o, "B BIRER Z A S, oF
TR, o, B IR ZR S PRG3R B
AR, oA B IR AR AT MG R A TAEIC 1220
RENT L NE A S 52 Rl 28 2K S 0 o 28 386 5, T i
T AR A 28 b BRI T MR XS A, I R K
- NE $ERHUASSIEA 4 R G AL T 24800 NE 7K
-5 ADHD f8 L% gl 2 BERE R A 5G . PH ik, )
ADHD fJLHIRSIREZ HIFEE 5 DA NE S84 X,

AW AR B, Mg 8 LIS NE DA /K
-5 i TR IR, P4 FR A R LIS NE
DA K- 35 m TH 4, B 4l /B LI i A NE |
DA 7K1 2 15 T B 45 logistic 22 R 2 1115 43 #r
AR R, NE DA 5 /KF &5 0 ADHD (8 )L 1%
FEE R S R ROC I 440 B 46 2R i, 1
I NE DA J —H B4 Hii ADHD f Ly % ™ 5 7%
BEft) AUC 435124 0. 756 0. 727 .0. 895 ; 13 BH , Ifil I
NE DA XA il xf ADHD & JLywts ™ B f2 B A
B B T AL



5 8 4 MR, A B 2 SRR R LI 25 T _E AR R N2 UK S R B R R SR AR <773 -

PEDIATRICS BRANCH,AND CHILD HEALTH GROUP OF THE
4 %1@ CHINESE MEDICAL PEDIATRICS BRANCH, ez al. Diagnosis and
o treatment for attention-deficit/hyperactivity disorder in children
ADHD £ E .DA /K& E
%)Lﬁﬁ NE 7J(:FJ:J‘~'EJI)L%’E‘ NE [J]. Chin J Pediatr,2006,44(10) :758-759.
/ = fEE =] N — )
DA 7J(1F5 ADHD ‘% )Lfﬁ rﬁ PE:*}: Eﬁaé ’ Q%Eﬁ [8] CARDO E,BUSTILLO M,SERVERA M. The predictive value of

%K‘jm“ Xj‘ ADHD ;'%\ )Lﬁ‘l‘%fuzﬁ%%gﬁﬁﬁﬁ% E,(J ?)ﬁ DSM-IV criteria in the diagnosis of attention deficit hyperactivity
f)ﬂu 5‘?& ﬁ% 5 disorder and its cultural differences[ J]. Rev Neurol ,2007 ,44(1) .
19-22.
. [9] MCGRATH J. ADHD and Covid-19 ; current roadblocks and future
B3 ik

opportunities| J . Ir J Psychol Med ,2020,37(3) :204-211.

[10] WONG H C,ZAMAN R. Neurostimulation in treating ADHD[ J].
Psychiatr Danub,2019,31(3) :265-275.

[11] HECHTMAN L. ADHD medication treatment and risk of psycho-
sis[ J]. Lancet Psychiatry,2019,6(8) :632-633.

[12] OCHOZKOVA A,MIHALCIKOVA L,YAMAMOTOVA A, et al.
ADHD symptoms induced by prenatal methamphetamine exposure
[J]. Physiol Res,2019,68(3) :347-352.

[13] DICARLO G E,AGUILAR J I, MATTHIES H J, et al. Autism-

[1] POSNER J, POLANCZYK G V,SONUGA-BARKE E. Attention-
deficit hyperactivity disorder[ J]. Lancet,2020,395 (10222 ) :450-
462.

[2] FARAONE S V,LARSSON H. Genetics of attention deficit hypera-
ctivity disorder[ J]. Mol Psychiatry,2019,24(4) ;562-575.

[3] ALBAJARA SAENZ A,VILLEMONTEIX T,MASSAT I. Structural
and functional neuroimaging in attention-deficit/hyperactivity
disorder[ J]. Dev Med Child Neurol,2019,61(4) :399-405.

[4] JANGMO A,STALHANDSKE A,CHANG Z,et al. Attention-defi-
cit/hyperactivity disorder, school performance, and effect of medi-
cation[ J]. J Am Acad Child Adolesc Psychiatry,2019,58(4) :423-
432.

[5] LOPEZ-LOPEZ A, POCH-OLIVE M L, LOPEZ-PISON I, et al.

linked dopamine transporter mutation alters striatal dopamine neu-
rotransmission and dopamine-dependent behaviors[ J]. J Clin In-
vest ,2019,129(8) :3407-3419.

[14] SIGURDARDOTTIR H L,KRANZ G S, RAMI-MARK C,et al.

Association of norepinephrine transporter methylation with in vivo
Treatment of attention-deficit/hyperactivity disorder in clinical

practice. A retrospective study| J]. Medicina ,2019,79(1) :68-71.
[6] PARRAGA J L,CALLEJA PEREZ B, LOPEZ-MARTIN S, et al.

NET expression and hyperactivity-impulsivity symptoms in ADHD
measured with PET [ J]. Mol Psychiatry,2021,26 (3):1009-
1018.

[15] R, W8 s i, 45, 2o 36 27 % B A M s L
AT M2 BTt £ B EIRER oo A ZARRSE BT[]
VLI B 24,2019,51(12) .85-89.

SONG Y C,LEI S,HAN X M, et al. Effect of " Anshen Dingzhi-

Attention-deficit/hyperactivity disorder and lifestyle habits in chil-
dren and adolescents[ J]. Actas Esp Psiquiatr,2019,47(4) :158-
164.

(7] (HRILBHRE) iR i 2y, AR R LB A r M &
Y1, AR o LR A o )LD 2 20, 45 LT T BB
ZHERST R[], LA 44k, 2006, 44 (10) : 758-
759.

EDITORIAL COMMITTEE OF THE CHINESE JOURNAL OF PE-
DIATRICS,NEUROLOGY GROUP OF THE CHINESE MEDICAL

ling" on behavior and norepinephrine o, A receptor in prefrontal
lobe of spontaneously hypertensive rats [ J ]. Jiangsu J TCM
2019,51(12) :85-89.

(Ax%H#E:& R)

RRERWLEFR"

P EA KF R AR LA ER PHR IRR AR FELLREPA(LAFREL ARL") (HhLH
£[2015)98 45,2015 % 11 A 23 8)

L AREHRFZF"RELL, AR IEHE A TEREIES, BRkb“F =7 RpELEIRE RS

2REMCHE ZFORERL, HH IR FT FRFRRAAEBES, FOLTRBRAL B LFFE LG LEAE,
IR B B 205 R AR RIS

3AREWE Z AR LR RATE R, R XFEERE T RAARETRE, B A TS TR’ LR, LR
FRFatiE 5 Rk H R R4, RRIE)LETHE Y 4 LS E R AR,

4 FRERBEBRAITIFFAMG L, AR I EFRBALRA L FIRERATIETA, BARITRBA T AL
WEFRXFRBEAE TSR, BRIAH RAT R F LT LT F RAEBRATH

5. RESRRBXFLANL, TARLELHFEFAFTAFTREZ LA AR, FFRLARR A Sl B E 0 T4 %
XAFEALREFRAERF LML SR L ALY ENFERLELRE, EXFLGHF—EAEF AL AT IA EREF R
Tk, BREB L E R FRTKRE AL EE L,

AUBTCET PRS2 IR IRARE A RSP AR AL A A S IR B T R L E S A AR B XA LIRS
TR ARG IRZ L LML AFALARIAL BEFFELF AL HRAREGITH,



