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Basic research for nursing intervention in people with high-functioning pervasive
developmental disorders -circadian rhythm of autonomic nerve activity-
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The aim of this study was to clarify the changes in autonomic nerve activity over
24 hours in people with high-functioning pervasive developmental disorders (HF-PDD). In Neurotypicals
(NT%, sympathetic nerve activity was active during the day in response to physical activity and quiet at
night. Parasympathetic nerve activity was relatively active at night and quiet in the daytime. Also in
persons with HF-PDD, sympathetic nerve activity was active during the day and parasympathetic nerve
activity was active during the night, which revealed that they have circadian rhythm. However, the heart
rate of HF-PDDs was also rapid during sleep and each of their indexes of parasympathetic nerve activity
was very low compared to NTs. While HF-PDDs have circadian rhythm, the possibility of overall reduced
parasympathetic nerve activity has been suggested.




1943 Kanner
(Diagn
ostic and Statistical Manual of Mental
Disorders DMS- ) p

ervasive developmental disorders PDD

70
high-functioning
pervasive developmental disorders HF-P
DD

2013
DSM-5 Autistic Spectr
um Disorder ASD
PDD

heart rate variability HRV
PDD
Ming
PDD
15 PDD 14
17

cardiac sensitivity to baroreflex CSB
cardiac vagal tone CVT

PDD CSB CVT

PDD
PDD CsB
CVvT
PDD
HF-PDD 20
HRV
cardiac sympathetic index CSI cardiac
vagal index CVI CsSlI
CVI
HF-PDD CVI
HF-PDD
Toichi 20
HF-PDD

20

CvI

PDD
HRV
HF-PDD
CSB CVT Csli
CVI
HRV
MemcCalc
HF-PDD
HF-PDD
24
24
HF-PDD
@
19
22
5
HF-PDD



HF-PDD
@
1
FM-150 FM-180
V5 V5R
3 CM5 1
SCM510J
RR Mem
Calc/CHIRAM GMS

5
heart rate HR

power of high

frequency component HF 0.15~0.40Hz)
power of low

frequency component LF 0.04~0.15Hz
HF ratio of powers of the low and

high frequency LF/HF

Autism-Spectrum Quotient: AQ *
(Japanese Adult Reading
Test: JART)™ -
(State-Trait Anxiety Inventory: STAI)Y
(Self-rating
Depression Scale: SDS)*
(Cornell Medical Index: CMI)™

o

I+
N

+ JART
10 103 4

17+ 6

HR 53.6+ 4.6bpm

78.3x 5.6bpm

1088.1+ 387.2msec?

71.5% 4_0Obpm
HF
405.7+

187 .5msec? 609+ 226 msec?
LF/HF
1.32+ 0.52 3.91+ 1.21 3.22
+ 0.99
TAA L ERLEE DS
= L J‘ “\_/_J"
L A
- HF M #
B WM :
- __“"w»h-,.k__w»{” Lﬂ/xwd‘w*ﬂ_“_‘,\/\,\m e
- I ’ LF/HFZ)?H% : :
" F'f‘l'lwﬂf*hwﬂ“vv’} uﬁ"""wwlhw ot w"_
- 1 - HR,HF,LF/HF
(2) 15
DMS-1V
12 165cm
70kg 7
WISC- VIQ97 PIQ120
23:40 8:20
HR
78.2bpm 105.4bpm
95.7bpm 64bpm
7:51 192bpm 8:52
HF
458 .9msec? 78.8 msec?
216.6 msec?
LF/HF 2.68 5.10
12:00 23:00
HR95.1bpm HF96.9 msec?, LF/HF4.58



HF

ASD

Smin HR 1/min
an 700 100 130 160

HF ms. ms
500 1000 1500

LF/HF
10 20 a0 an 50

0

0

78bpm

ESA VR LB DHEE

T T
e
=

S
<7
o
fie
L

ST AN

ot Lok g M"'M

12:00
2

LFAHF D

WB 00 .U

Allﬁ. . '.4,";,"1‘“ "iﬂu [WM‘UMFW

@ el o fot, E

VT e

1200

1e:00 ozon

2 HR,HF,LF/HF

(3) 16

37.7msec?

LF/HF

msec?,

HF-ASD
cml
STAI
11
SDS

18:20
9:15

0:00
10:30
HR
102 .8bpm

153bpm 17

9.08

16:00 17:00
LF/HF5.20

LF/HF

86.7bpm

HF  37.

26.6 msec?

20

v

13:35
0:20
24
86. 7bpm
96.8bpm
72bpm 9 09

13:20

108

HF
30.7 msec?

14.90

HR87._3bpm HF27.2

HF

7msec?

A EFRLBEOEE

T T T i T i T
éf Iy " o |
zep )i (R P |
HF D HE&
T T i T
- ZLF/HFmﬁF& 2
v
o | | e
” r”IUI 'm f Ml Lw‘m | w“llf
=F ’LNJ }V]“AU‘%W LU“U WJ\J w E
3 - HR,HF,LF/HF
©) .
ASD

Stroop test Wisconsin card sorting test
WCST Verbal fluency
task VFT

ASD 7

Neurotypical: NT 7 ASD
8.9+ 1.7 NT

8.9+ 2.1
2
15
Stroop test
WCST  VFT

Stroop test
Multi Trigger System MTS0400

WCST  KWCST

F-S version
FM-150
SCM510J
RR
Mem Calc/CHIRAM GMS
Stroop

test VFT 3 WCST



60 ~555

HR R R
CVRR) HF
0.15~0.40Hz) LF
0.04~0.15Hz HF LF/HF
ASD NT
Mann-Whitney U
ASD NT
ASD
HR
CVRR HF
LF/HF
ASD
Stroop
C
w
CW  ASD
Stroop
WCST
CA
ASD
2
2
VFT
ASD
Stroop
WCST
®)
HF-PDD
HF-PDD

1) Lam KS, Aman MG, Arnold LE. Neuroche
mical correlates of autistic disorde
r: a review of the literature. Res De
v Disabil 2005; 27(3):254-289.

2) Axelrod FB, Chelimsky GG, Weese-Maye
r DE. Pediatric autonomic disorder. P
ediatrics 2006; 118(1): 309-321.

3 Ming X, Jule.P0O, Brimacombe M. et al.

Reduced cardiac parasympathetic acti
vity in children with autism. Brain D
ev 2005; 27: 509-516.

2007 49(6)
599-606

5 Toichi M, Kamio Y, Paradoxical Autono
mic Response to Mental Tasks in Autis
m. J Autism Deve Disord 2003; 33(4):
417-426.

6) Althaus M, ,Mulder LJM, Mulder G, et

al. Cardiac adaptivity to attention-
demanding task in children with a per
vasive developmental disorder not oth
erwise specified (PDD-NOS). Society o
T Biological Psychiatry 1999; 46: 799
-809.

7) Althaus M, Roon V, Mulder LJM, et al.
Autonomic response patterns observed
during the performance of an attenti

on-demanding task in two groups of ch
ildren with autistic-type difficultie
s in social adjustment. Psychophysiol
ogy 2004; 41: 893-904.

8 Lucres M.C, Jansen A, Christine C, e
t al. Autonomic and neuroendocrine re
sponses to a psychosocial stressor in

adults with autistic spectrum disord
er. J Autism Dev Disord 2006; 36: 891
-899.

9)
2010 47(2) 132 137
10) ,Baron-Cohen Simon
(AQ)
2004 75(1) 78-84.
11)

Japanese Adult Reading
Test JART 2006.
12 Spielberger, C.D.
STAI

13) Zung, W.W.K
SDS



14)

2001
15)
26 2015 699.
16)
34
644.
17)
- 24
25 2014 P6-031.
26 2015 3 21
34 2014
11 30
- 24
25 2014 3 23
@
IWASA, Yukie
@
TANI, Hiroe

OKUDA, Kikuko
TAKAHASHI  Aki



