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Function of the hypothalamus-pituitary-adrenal axis in children with attention deficit
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Abstract: Objective To study the function of the hypothalamus-pituitary-adrenal ( HPA) axis in children with
attention deficit hyperactivity disorder (ADHD). Methods One hundred and twenty-eight boys with ADHD at ages of 6 to
14 years were enrolled. The diagnosis and grouping of ADHD were based on the Diagnostic and Statistical Manual of Mental
Disorders ( DSM-IV ) : ADHD-predominantly inattention type ( ADHD-I, n = 44), ADHD-predominantly hyperactive
impulsivetype ( ADHD-HI, n =32) and ADHD-combined type ( ADHD-C, n =52). Thirty healthy boys served as the
control group. Plasma levels of cortisol and adrenocorticotropic hormone ( ACTH) were measured by automatic particle
enzyme immunoassay and electrochemiluminescence respectively at 8:00 am. The intelligence level was tested by Raven’s
standard progressive matrices. Results The children with ADHD had lower 1Q score (84.5 +11.3) than the control group
(94.6 £12.4) (P <0.01). There were significant differences in the IQ score among the three ADHD subgroups
(P<0.01). The IQ score in the ADHD-I and the ADHD-C groups was significantly lower than that in the control group.
The mean plasma cortisol level in the ADHD group (226.5 + 129. 1 nmol/L) was significantly lower than that in the
control group (384.5 £141.4 nmol/L) (P <0.01). The three ADHD subgroups showed significantly decreased plasma
cortisol level compared with the control group (P <0.01). The plasma level of cortisol was the lowest in the ADHD-HI
group (154.4 £71.6 nmol/L), followed by the ADHD-I group (219.4 £ 117.7 nmol/L) and the ADHD-C group
(258.3 £136.4 nmol/L). There were no significant differences in plasma concentration of ACTH between ADHD and
control children. Conclusions In the non-stress state, the HPA axis may be dysfunctional in children with ADHD, which
may be attributed to the under reactivity of the HPA axis. Lower plasma cortisol has fewer impacts on the cognitive-behavior
function, but it may closely be related to attention deficit, hyperactivity and impulsive behaviors.

[ Chin J Contemp Pediatr, 2009, 11 (12) :992 —995 ]

Key words: Attention deficit hyperactivity disorder; Cortisol; Adrenocorticotropic hormone; Intelligence test; Child

[ Wik H 45712009 - 06 — 125 [ {&[a] H 1112009 - 07 - 22
[ 400 H ] 4w 2 B2 UG PR Bt 20432 3845 (1807008 ),
[TEE A IR, £ Wi, AT, 82, R308RI S5 R B 1T AR .

- 992 -



F1EF 12
2009 412 H

8 % K OLA R A

Chin J Contemp Pediatr

Vol. 11 No. 12
Dec. 2009

T B R 2 sl g (attention deficit hyperactivi-
ty disorder, ADHD) J& JL 2 I J0 55 % DL i) —F K &
T3 R BRI | R ik 3% ~ 6% , EERI
NG AAAPRIG T 5 03 B TR BE4R /N AN
Sy S 6 B RS Bl A 45 oh O R A DRI A
Fag S e . BFF5 W1, ADHD AA™ 55 L
PRl A B O 1T LRS00 161 P R 2 RLAE
XTIl 5 e FE 22 g 7 T A 1R KA
9 MDA — SRS R B, ADHD L
-2 fA-1 _E R %l ( hypothalamus-pituitary-adrenal ,
HPA ) X 1 5 BT B 1, i1 HPA. Ay 1) 41 B oz 1
5 ADHD {7 R B VIR . 6T ADHD JL#
HPA Bhi RO v , B N i TEAH OGS . 48T HPA
X X P 28 2R 0 A 0 36 B 1 R DA M A I R LR
4 ) DAL B s A AT R T R B
AWFTIE 33 WF 78 ADHD 8 L I 3% Rz Jo s &% A '
R Bz 5% 2 (adrenocorticotropic hormone, ACTH)
A4k, IR HPA Bli7E ADHD HigfE

1 Mg5FH%

1.1 X%

ADHD #3551 5 ¥ F- 2008 4 6 H % 2009 4F 3
ARBENLE BT LRI, 4% R B i
2 54T W) 565 DU iR (DSM-1V ) ADHD 1ifi /R 12
WAy TR AES | 2 45 & BHE I EAT 2 T 012 .
i 21 128 i 55 M LR 41, 28 DU, i 6 ~
14 2 SPHAEIR (9.6 £2.4) % Horh 3 B ke 7Y
(ADHD-I)44 4] . Z g)j-ni 3 & ( ADHD-HI) 32 f4i] 1
AR (ADHD-C)52 i, BT A 3699 191 38 1 1 BE
MmAAL Sk CT/MRI i B [ (EEG) (& 75 |\ 2F
2 RE TIN5 | FRE4 HE FR SEAI HERR L ZOR 4 2UAE |
B A IIHCAE A B IR B At M
AL B . BRI 30 44 fdt B AR A DU 55 2
VERXT A, AF 0% 6 ~ 14 % 349408 R (10. 2 +
3.3) % HEBRIRARSENG 28 2R Gu e | ant A% 1 i
FORE T s o BT A I GE0 G2 38 HAC B A [R) B

B0 TS 5ARMIE
1.2 FHi&
1.2.1 HirkitE i A X% F 8:00 am

a5 ME A BE Bk UL 5 mL,4°C .0 (3 000 rpm/min )
10 min, JULTE 734 )5 T - 80°C URAF Fif A7 B Bt B Al
ACTH %€ .

1.2.2 JUREEA ACTH Al R JSuss: U ok
DxI 800 4= [ Sl iwokL B S0 35 73 B ik (SE 1 DL v &

/NF)), ACTH il %2 % i MODULAR ANALYTICS
E170 Y { g A A2 Otk (B IR ) o bRAS AL 3
ARSI A 42 BRI 337 7 o
1.2.3 &A% R SChREHEII 55 ( Ra-
ven's standard progressive matrices, SPM)'® [y
BLAAE AT I3, A 0 3 i) 7 =00k 32 120 L 28
fr—Efe e H A1 T 45 min N2, 2t
SA I, AT T R US| S A RE
1B MA L HLRE Ty C I A X ETE RS2k
PLD A ETEHES 5 R G2 IA L E A 25
BT SHRAETT . BATIEAT 12 N H L IR
BIERE 1 AN EAR 143, By 60 41 &4 32
UG P stin o 2 T L B R O e, R S
AT (intelligence quotience, 1Q)
1.3 ZitFEaHH

WL FH SPSS 15. 0 Ge it Bk AT B ab 22, 3 &
ORI 3Ry 250001 e o K56 THECPE R ) A
B, LL P <0.05 NZEFA BEN.

2 #R

2.1 —fEEBEE

ADHD 25 [ LAF % PRl 55 0 BRAH L 25 =
WP >0.05), ki CT s MRI £ 4, K &M
A5 5% . ADHD 41 LN L& (EEG) #i A 58 3%
H35.9% (n =46) , X AL (6. 7% ) JiH
(X' =9.85,P <0.01), EEKRLHIEHEHL (n =
33,71.7% ) , /RN 2L (n =8,17.9% ) ,
DR AR (n = 5,10. 9% ) o Fig ST 56 45
ADHD L 1Q X F XA L, 2 5 A B &
(P <0.01) ; A[a]F % ADHD L 1Q F%¢, ADHD-C
2% ADHD-1 4114 &% ADHD-HI 41 & JL A%, ADHD-
HI 8 LE 7 = B b 2 R B d5e/)h, e 1Q 55 00 iR
HILE I ZE TR EME(P >0.05) , L5k 1,

&1 ADHD A5xHRAILE IQ HRILK

(x%5,43)
2059 ik 1Q

popiiEi:] 30 94.6 £12.4

ADHD %1 128 84.5 +11.3"
ADHD-I 44 85.6 +10.4"
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