Fig. 15 2003/1/30

detergent / natural oils detergent / inorganic powder grain) was used for cleaning disk in
In orthostatic stress test OzHb

fell on standing up. Dizziness was occurred on standing. 25 minutes later after sumatrptan0.6mg

classroom. After using it, he had a dizziness, nausea, headache.

subcutaneous injection Oz:Hb was improved temporarily.

sumatrptan(0.6mg subcutaneous

subcutaneous injection was added. Sumatrptan0.9mg subcutaneous injection 25 minutes later
(65 minutes later after first injection) OsHb was improved.

sumatrptan0.9mg subcutaneous injection (90 minutes later after first injection), when orthostatic

stress test was continued, OzHb fell
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2003/1/30 15years old

“Neo—paint Thor” {cleaning materials for
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natural oils detergent / inorganic powder

grain) was used for cleaning disk in classroom.

After using it, he had a dizziness, nausea,
headache.

2003/1/31 Inspection was done

2003/1/31

25 minutes later after
Sumatrptan0.6mg subcutaneous
injection O2Hb was improved
temporarily

2003/1/31

30 minutes later after
Sumairptan0.6mg Subcutaneous
injection O2HDb turned worse again

2003/1/31
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(65 minutes Jater after first injection)
O2Hb was improved

2003/1/31

50 minutes later after

Sumairptan0.9mg subcutaneous injection
(90 minutes later after first injection)
When orthostatic stress test was continued,
O2HD fell

“Neo-paint Thor” (cleaning materials for paint: a high-quality alcohol ester

injection OzHb turned worse again. Sumatrptan0.6mg
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Fig. 16 A change of the views of gas inhalation load test in case 1

A change of the views of gas inhalation load test

OsHp Formaldehyde

10 2 mol I
Case 1 '\/\N}W
[}
2001/6/13
T Rise
=10 1 mol 1 1 i 1
0 1 2 3 4 Smin
Positive
Formaldehyde

O2Hb l
10 1t mol
2003/3/16 M
0

Positive
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Fig.17 %] FILE

Fig. 18 The views of gas inhalation load test in case 2

In a gas inhalation load test, O2Hb fellated in xylene and toluene inhalation.

Case 2: 13years old Male
Headache and Dizziness on standing up at a new junior high school

A gymn_asium of OgHp  Ethanol Isopropyl alcohol Xylene
Junior high school H
10 ¢ mol l_—l 1—$
July, 2001 : 1 Fall | Fail

Toluene:0.14~0.32ppm 0 & S Nma poe e g AT W

(An indicator

value:0.07ppm) ~10 ¢ mol == | 1 ) L L 1 ! ! L L I 1 ! i 1 {
R - 0 1 2 3 0 1 2 3 4 5 0 1 2 3 4 5 8 7 min
Formaldehyde:0.05 Positive
0.07ppm
{An indicator OzHb  Toluene Formaldehyde

value:0.08ppm) 10 £ mol I

Xylene: £0.1ppm

o | Fall | Fall TSNP
(An indicator value: VNJ\M\\N

0.1ppm)

=10 it mol | i L Il i 1 1 1 L i ! 1 L
o 1 2 3 4 5 & 7 0 1 2 3 4 S5min

Positive
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Fig. 19 The views of orthostatic stress test in case 2
By orthostatic stress test, OzHb fell and headache was induced in standing before inhalation load.

By orthostatic stress test after gas inhalation load, O2Hb fell obviously, and headache and

dizziness occurred in standing.

Case 2 Orthostatic stress test before and afier gas inhalation load test

Before gas inhalation load After gas inhalation load

O2Hb Stand up Sit down Stand up Sit down

104 mol l l | headache
| Fall

Voo

—10 ¢ mol 1 headache 1 headache, dizziness on standing up
L ] I ] i 1 1 I L 1 1 | 1 L 1 ]
6 1t 2 3 4 5 6 Tmn 0 1 2 3 4 5 6 Tmin
Positive Aggravation
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Fig. 20 The change of the view of gas inhalation test after clinical manifestation improvement

in case 2

One year later, after clinical manifestation improvement, O2Hb fall was not watched in toluene

inhalation load test and the symptom was not induced.

A change of the views of gas inhalation load test

after clinical manifestation improvement
Case2 13 years old male
OgHb  Toluene

10 42 mol I
2001/6/20 § Fall

0 t 2 3 4 5 6 7mn
Positive

OHb  Toluene

After | year 10 g mol
2002/7/20 } l
Post clinical manifestation 0 WWW
improvement
~10 g2 mol = | 1 i 1 ) 1 1 i
0 1 2 3 4 5 6 7 min
Normal
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Fig. 21 A change of the views of orthostatic stress test after clinical manifestation improvement

in case 2

One year later, the result was positive in orthostatic stress test, but there was not the aggravation
after toluene inhalation load. In sitting, O2Hb rose temporarily, and pulsating headache was

occurred, but improved it immediately.

A change of the views of orthostatic stress test

Case2 13 years old male after clinical manifestation improvement
Before gas inhalation load After gas inhalation load
OzHb Stand up Sit down Stand up Sit down
104 ol ‘ '!' | headache ‘ ‘
2001/6/20 0 | Fall W
~10 £ mol 1 headache 1 headache, dizziness on standing up

{ | | 1 i 1 1 1 i 1 1 1 i 1 1 ]
0 1 2 3 4 5 6 Tmn 0 1 2 3 4 5 6 7mn

a OHb  GSeand up Sit down Stand up Sit down
After 1 vear cati
) 10 £2 mol | pulsating headache ‘ ‘ | pulsating headache
2002/7/20 | Fal | Fall
.. 0 :
Post chinical
manifestation o1t mal
: -10 & mo|
improvement BP106/64 108/72 108/76
L 1 i I 1 1 i I} i L 1 i i [} i i
0t 2 3 4 5 6 7 0 1 2 3 4 5 & 7Tmin
Positive No change afier toluene inhalation load test
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Fig. 23 A change of the views of gas inhalation load test after clinical manifestation
improvement in case 3

Case 3 was 14 years old girl. After several months from moving to a new house, she became to
cause nausea, vertigo, headache, whole body dullness, dizziness on standing up at home. When a
symptom was intense, she raised loss of consciousness. In toluene inhalation load test, a fall of
O2Hb occurred at first, and a sudden rise accompanied with headache was watched. One year

later, after the clinical manifestation improvement, the change was not seen.

A change of the views of gas inhalation load test

after clinical manifestation improvement

Case 3 14 years old Female : After moving to a new house, she had severe nausea,
dizziness on standing up, headache, general fatigue, syncope

O2tb
Toluene
10 ¢£ mol | headache with a tightened feeling
2001/6/27 5 Mm l
1 Fall
_‘0 u m' H 1 H X 1 11 L
0 1 2 3 4 5 6 7 min
Positive
After 1 year O 1 luene
10 11 mol The concentration of
2002/7121 .
foluene in her house was
Post clinical 0 N”W higher 265.6 1 g/m3
manifestation
improvement ~10 ¢ mol L
0 1 2 3 4 § 6 7 min
Normal
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Fig. 24 A change of the views of orthostatic stress test after clinical manifestation improvement
In orthostatic stress test,a fall of OsHb was watched before gas inhalation load by orthostatic
stress. After gas inhalation load, O:Hb fell by standing, provocation of headache and a rise of
O2Hb by sitting were watched. After clinical manifestation improvement, a fall of O:Hb in
orthostatic stress test was similar, but a rise of O2Hb after sitting after gas inhalation load was

not watched. The concentration of toluene in her house was higher (265.6pg/m3).

A change of the views of orthostatic stress test
after clinical manifestation improvement
Case 3 14 years old Female : After moving to a new house, she had severe nausea, dizziness on
standing up, headache, general fatigue, syncope
Before gas inhalation load After gas inhalation load

OzHb Stand up  Sit down Stand up  Sit down .
104 mol 1 weary feeling

| Fall

ise

T mild headache
]

—10 g2 mol L i I} 1 1 Il 1 ] L i i 1 1 1 1 I L L
¢ 1 2 3 4 5 6 7 ¢ i 2 3 4 5 6 7 8 9 10mn
Positive Aggravation
After 1 year
O2Hb ; Stand up  Sit down
2002/7/21 Standup  Sitdown p
10 42 mol ‘ ‘ l l
Post clinical § Fall | 1 no reaction
manifestation 0 W\VMW WW
improvement
-1 ¢ mot L ] ) ) ) ] 1 i L 1 1 1 i 1 ) 1
o t+ 2 3 4 5 6 Tmn O 1 2 3 4 5 6 Tmin
Positive Positive : no Aggravation
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Fig. 26 A change of the views of gas inhalation load test after clinical manifestation
improvement in case 4
Case 4 was 13 years old girl. She appealed for headache and dyspnea in a school. She was positive

in ethanol and formaldehyde inhalation load. By formaldehyde inhalation load test after one year,
O:2Hb rose slightly.

A change of the views of gas inhalation load test
after clinical manifestation improvement
Case 4 13 years old Female : Headache and dyspnea at a junior high school

OzHb Ethanol Toluene Formaldehyde
10 # mol l_l 1 mild headacke I | severe headache

2000125 0 opreton S e st

T Rise pulsating headache 1 Mild headache | T Rise

-10 ¢ mol - L1 el Ll I L 1 [ N YO N S 1
0 1 2 3 4 5 0t 2 3 4 5 0 1 2 3 4 5 6 Tmin
Positive Positive
Formaldehyde
OzHb
10 4 mol l 1
2002/721 srme
Post clinical o
mamnifestation 1 Rise
improvement

~10 tt mol-L- 1 1 1 ] i
0 i 2 3 4 5min

Positive: no symptoms
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Fig. 27 A change of the views of orthostatic stress test after clinical manifestation improvement
in case 4
In orthostatic stress test, OzHb fall was watched. One year later, after clinical manifestation

improvement, O2Hb became normal. However, O2Hb fell after formaldehyde inhalation load.

A change of the views of orthostatic stress test
after clinical manifestation improvement
Case 4 13 years old Female : Headache and dyspnea at a junior high school

Before gas inhalation load After gas inhalation load

OzHb Stand up  Sit down Standup  Sit down

10 ¢t mol l ‘, 3
200211213 0 %W’"‘”v—’ V\'"“A\/WJMW

_I 0 u mOI L ] 1 i L L ] L L 1 ] I} 1 L [} ]
0t 2 3 4 5 6 7 0 1 2 3 4 5 6 Tmin
Positive Positive
OzHb  Standup  Sit down Stand up ~ Sit down
After 7 months 10 2 mol ‘1 l' l 1
2002/7/21 | Fall
Post clinical 0
manifestation
improvement “0gmol-~ T S S S S T
0 1t 2 3 4 5 6 7 ¢ t 2 3 4 5 6 Tmin
Normal Positive after formaldehyde load
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Fig. 28  The efficacy of sumatriptan in headache and nausea which were induced by the

inhalation of ethanol gas in case 4

In this case, Sumatriptan did higher efficacy in headache and nausea which were induced by the
inhalaﬁon of ethanol gas.

March 5, 2002, in a classroom of a junior high school without a ventilation system, a science
experiment to observe the volatilizing progress of ethanol that was painted on skin was done.
While the experiment was doing, a headache and nausea appeared and did not improve. Then she
had visited our hospital. Sumatriptan 1.5mg was injected subcutaneously. A pulsating headache

disappeared 15 minutes later, and headache and nausea disappeared several minutes later.

Case 4 Sumatriptan did higher efficacy in headache and nausea which
were induced by the inhalation of ethanol gas

March 5, 2002

In a classroom of a junior high school without a ventilation system, a
science experiment to observe the volatilizing progress of ethanol that was
painted on skin was done. While the experiment was doing, a headache
and nausea appeared and did not improve. Then she had visited hospital.

S After 15 minutes After 20 minutes
1-_5fﬂg was ) Pulsating headache Headache and nausea
injected decreased was disappeared

subcutaneously

— 122 —



&8z0 000 weid epiyepieEny
wddguo0 L1820 #6800 _Ewu spfep|auIy
8es ogLL B /B 71 aus SOOI BlEd
w700 980 OLe EW/B 77 SUB-oa e wonane o
wedd; 000> 8'qs 148 gu/an euenjof
¥A #.8 U8y ssustha] NOIm 00N
wow ss8|0 Jierd] 8.8 ewAs7 COAL

wddg [pwoos Bupesy wddg | Qwoal Sse(Q |
wdd powoad piy o wWadgorowoss BUiAMT | (udd YU0QUPEY Ul JBWaNSEs spAapELIy SIS & |

(85210 )1 SWY 3Bl
aril QAN LSR8
(&2 (/N)eseisEaljag] unisg
Ll o) L ERIMyeseIESaUlcdD O
i [8PHOMOCIpAY Bul 28U o
_ _ LoTau:oE:xmm 620U BINWNS | ucpes|peiy
BTUp Blen &y FIOB ORAING v 8P IS LIpAY [OIEnOGN |« BrUp eugpUBy Wnisseiod jeejaued _
Bujpueys uo sssu|2z|q ‘eeshgN ‘YoepesH
]
(01
anREnan dn Buipuess uo ssauizzig
' : ‘BBSNEN ‘BYORPESH)
ssaujzzQ | ausneg

SWOWAS B0 B0|aun e

BULISY (Blou0.g

moom_ woow_ o0z 0002 mmﬂ_ av

|00uos UBlY Joun| B ) eDURIUZ T UoponASUo By 1 S|y PO SIBBAL |

8961 " AP ut weg Lan gesep

9SINOD [BITUI[) € 9sB)

g 9SBJ JO 984N00 [BIIUI[) 87 S14

— 123 —



Fig. 30 A result of orthostatic stress test at case 5 who did not improve

Case 5 was 14 years old boy. After entering a junior high school, headache, nausea and dizziness
occurred in his school. Formaldehyde inhalation load test was positive. In orthostatic stress test,
O:Hb deteriorated before inhalation load, and symptoms were induced after inhalation load. After
one year, his symptoms continued. In the formaldehyde inhalation load, O2Hb fall turned worse,

and the degree became stronger than that at the last time.

A result of orthostatic stress test at case who did not improve

Case5 14 years old Male : Headache, Nausea, Dizziness on standing up at a junior high school

Before gas inhalation load  Afier gas inhalation load

O2Hb

Sit down
10 gt oot Stand up Stand up Slt down

[

2001/6/17 l Fall | Fall
0
M‘,WWW Dizziness was severe,

then he and he was not

=10 g mol be able to stand.
0123450123 67mm
Positive Aggravation aﬁer formaldehyde load
OzHb Stand up Sit down Stand up Sit down
10 2 mol
After 1 year
2002/720 WMW
~10 4 ol =~ |
7 min
Posmve Aggravatlon after formaldehyde load
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Fig. 31 Clinical course and the results of Gas inhalation load test and Orthostatic stress test

In 5 cases of sickhouse syndrome inspection was carried out two more times.

Clinical course and the results of Gas inhalation load test and Orthostatic stress test

After 1-1.5 vears
Result of
. Result of .
Age at first Clinical eé‘;s ° Result of | orthostatic
No inspection Sex Causative agent . . orthostatic | stress test
course inhalation
(years) stress test | after gas
test . !
inhalation
Formaldehyde Mot Not
1 13 Male Organaphosphorus Improved . Improved .
Toluene Xylene improved improved
2 13 Male Toluene Xylene Improved | Improved | . Not Improved
improved
3 14 Female Toluene Xylene Improved | Improved . Not Improved
improved
4 14 Female For;n;::e::ly de Improved | Improved | Improved Improved
5 12 Male Formaldehyde . Not Improved | . Not . Not
improved improved improved
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Fig. 32  Hyper-reactivity of a nervous system and an immune system by chemical substance

In epidermal mucosa damaged by infection of a microbe, allergic inflammation and physical
irritation, the chemical substance acts on the end of exposed sensory nerve C fiber, and
hypersensitiveness of a sensory irritation receptor is activated by physical absorption, a chemical
change of a membrane, and an agitation of a sensory nerve are produced. Neuronal excitement
conducts axial filament in afferent, but one part advances in an efferent by axon reflex and the
reaction is waked up in each internal organ such as blood vessel, gland tissue, bronchus and
bowel, and causes symptoms (Bascom, 1997). On the other hand, substance P that secreted from
the nervous system by nervous system stimulation connect to receptor of substance P on a
membrane of mast cell and discharge mediator ( for example, histamine etc. ) from mast cell ,and
it produce allergic reaction (Meggs, 1999). In addition, substance P is discharged from various

immunocyte, and neurogenic inflammation and activatation of immune system spread.

Hyper-reactivity of a nervous system and an immune system by chemical substance

Formaldehyde. a volatile organic compound (VOC) ete

Chemical substance stimulation

Central nerve

Damaged
eptdermal nmicosa

Headache

Antigens

Vasodilatation

. Receptor of
Vascular -
substance P
penneability i
acceleration Mast cell
Edema .
. Release

Acceleration 7 . Y : -
of secretion O -
. symptomatic

L. Receptor ol
Bronchoconstiiction E . . . of
Bowel hyperpernstalsis Axon reflex histamune
Newopeptide ~ Substance P Newrokmm A &CGRP Other organs
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Fig. 33  Chemical substance and Headache

Neuropeptide is discharged from the nervous system by chemical stimulation and a blood
vessel expand. The mediator release from mast cell causes. Vascular permeability accentuation
and the edema and inflammation occur in blood vessel circumference of trigeminal nerve. When

serotonin is exhausted, it is impossible to inhibit vasodilatation. And a headache occurs

Chemical substance and Headache

Formaldehyde, a volatile organic

Chemical substance stimulation
compound (VOC) etc

(_J} Central nerve
Al lfi‘,...Jl’:iﬁili

Damaged epidenmal mucosa {L

o
% Ach

®
o, VIP
Trigemumal nerves %

An antiallergic agent

\ / ,
- l/ \SC]‘ISOI’\_’ nerve
restrains release of mediator \\Q /I l

C fiber |

Trigenunal ) :

t nerves A Mast cell \\ Axon

mtracramal blood vessel D \\reﬂe\ . v
/ W

Other organs
w 5SHT (Serotonin) 1 B Receptor

5HT (Serotonin) 1B/1D Res.
CGPR, Substance P

Ca) Sumatriptan, Serotonin

° . .
Histamine

A blood vessel stwank and the discharge of
neuropeptide ts restramed by Sumatriptan or
Serotonin  And symptom s improved

Ophiopogonin (active ingredient of Bakumondo—to) Headache .
maintain neuropeptide splitting enzyme (NEP)

Nausea etc
activity, and hastens metaboliem of neuropeptide
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