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kai H, etal. Melanopsin-dependent photo-perturbation reveals desynchronization
underlying the singularity of Mammalian circadian clocks. Nature Cell Biology 2007;9:1327-57.

IACFS Pediatric subcommittee 2007
ME/CFS 3
CFS/ME
4
I. Fatigue
Il. Classic CFSIME Question Number(s) on DPHQ
Symptom Category
a.
24
b. Sleep
c. Pain

d. Neurocognition

e. Other Category




School refusal is quite often diagnosed

with CCFS, in Japan.

Childhood Chronic Fatigue Syndrome and School Phobia in Junior High Students in Japan. Takako Johdoi 1,
Junko Kawatani !, Seisi Shiraish!, Akemi Tomota! ,Teruhisa Miike?  Bulletin of the IACFS/ME Vol. 17,

Issue 3 2009
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LHF/HFC P<.0001
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FEM (n=41) 911442
DSPS (ne20)  10.244.58
10n-24 (n=¢) ~ 9.8346.33
Long (n=12y.-- 7:33£2.6.

: Trregular (o&3): 8.664,

! Normal Volunteer (18-year-old, female)

Paradoxical response of (

0 30 60 90 120150180 time(min)

Paradoxical response of GH above 5.0pg/l was observed
in 19 students at 30 to 120 minutesin OGTT.

Pationt with School Refusa (16:year-oid, Nle) 13

School phobia(n=81) vs Control(n=35) (mean=SE)

Blood Glucose -
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OGTT Pattern i(ﬁ CS%:F%
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*P<0.01, #=<0.01
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The importance of the biological clock mechanism

Loss of hPer2 Function

/\

Deficiency in p53 Decrease of Bmall expression
Induction/Function

Because of decreased expression level of
> Bmall, it become to difficcult to constitute
dimer with NPAS2, that resulted in poor
4 inhibition of c-Myc.
Decreased .
Apoptosis Increase of ¢ Myc expression
* ==p DNA injury or functional decline
Of p3

Accumulation of Genomic instability

Damaged Cells
\%Ve are in a condition to be easy to
- suffer from cancer

Fu L, Pericano H, Liu J, Huang P, Lee C: The circadian gene Period2 plays and important
role in tumor suppression and DNA damage response in vivo. Cell 2002;2111:41-50.

(clock time) P
(n=10)3.41+0.57 7
.0154
(n=41) 6.16+4.03 —
DSPS (n=20) 5.10+2.51 7
<.0001
non-24 (n=6) 14.16x5.52=
<.0001
Long (n=12) 5.33+1.67 | <.05

Irregular (n=3) 5.66+3.51



Core (deep) body temperature rhythm

7 1€Mparature Rhythm
IO The sleep-awake circadian rhythm

and other circadian rhythms such as
B the core (deep) body temperature
(CBT or DBT) and hormonal
secretion rhythms are closely related
to each other. The CBT rhythm has
been considered to well-match the
brain temperature rhythm.

In the CCFS patients, the mesor of the circadian CBT
rhythm was significantly higher than that in the normal
controls. In particular, it is noteworthy that the

mean CBT at nighttime was obviously higher in the
patients than in normal controls. In the CCFS patients, the nadir was also
significantly higher than in the normal subjects. The nadir recorded on
appearance was significantly delayed in the patients compared to in the
normal subjects.

(=c) Temperature Rhythm
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(clock time)

(n=10)6.00i1.1:| 1 T
.0278

(n=41) 9.11+4.2
DSPS (n=20) 10.2+4.58 -

.007

.05

non-24 (n=6) 9.83*6.33 —
.05
Long (n=12) 7.33%+2.6

Irregular (n=3) 8.66+4.61

Cortisol circadian rhythm Melatonin circadian rhythm

—8— Defore treatment
—@— phefore treatment

=8~ control —— Corirol

200 H

(p g /d)

150 H

(9 /ml)

100 =

Cortisol

Melatonin

50 9

Sampling time ( clock hour) Sampling time ( clock hour)



Rt Frontal Lt Frontal
P=0.03 P=0.02
mmmmmmmmmmm ml/100g/min
{ B!
T ® l
+
. 40 i
30 20
Controls  Patients Controls  Patients
n=54 n=167 n=54 n=167

Regional cerebral blood flow by Xe-CT

Rt Thalamus Lt Thalamus
”””””””” NS, "“’l‘z"g'f”“ P=0.03
120 H
100
80 B
>" 60 - H Inj
;,',’Ii_‘zs Controls  Patients “© Control PIT F
5 50 neler wsa e After treatment
Patient 18y M (3 mo. Later)
EAmmE— T 000

MR spectroscopy (MRS)

&

Patient with School Refusal (16-year-old, Male)

Normal Volunteer (18-year-old, female)

Comp arison of Spectra of Frontal Region

Controls Patients P value
(n=20) (n=42) )
NAA 'Cho 139 %018 141 £032 N.S.
Chea/ C1x 17 20210 1.52 £0.50 o003

No Ilactate peak i all cases.

23



WISC-III

- _ _ Z.
- == — /‘ 1 =
— — = L | T
_ / B ./V - }
— ~_—= — w’/ — ¥ £
1 = e | F—
] - — p<0.001
=] p<0.001 — p<0.01 - p<0.001
n=18
25
1. 3.
ECG R-R Interval recording OGTT
Laser Doppler Flow meter LDF Free-carnitin levels in
Sympathetic skin response SSR serum and urine
Ophthalmic autonomic evaluation 4,
2. Frontal function

Core body temperature rhythm (‘KANA' pick up test)
Sleep and wakefulness rhythm SPECT Xe-CT

Hormone diurnal rhythm : MRS
- Circadian expression of clock gene HHV-6, ANA(Sa)

.Locomotion activity About 30% of patients.
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By courtesy of Dr. Kohinata (Asahikawa U)

Daytime activity is seriously decreased, according to actigraph
measurements, compared with healthy children.



Abnormal Sleep Pattern
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Performance Status
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