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Fig.1  Near infrared spectroscopy
Near infrared spectroscopy irradiate near infrared ray to the tissue. And it has be able to measure
decrement of the near infrared ray which reflected from a tissue and can observe a change of

oxygen state (the change of the density oxyhemoglobin and deoxyhemoglobin)

A principle of Near infrared spectroscopy (NIRO300, Hamamatsu Photonics K.K. )
The measurement of cerebral tissue oxygenation parameters

Irradiation of near infrared ray The measurement of a reflection wave

g ‘ cerebral tissue

Arterial blood

- Oxyhemoglobin
g O Deoxyhemoglobin



Fig. 2 Measuring methods of Near infrared spectroscopy
We used Niro-300(produced by Hamamatsu Photonics K.K.) for Near infrared spectroscopy . The
probes were mounted at the right forehead and the right upper arm, and subject sat down on a
| chair. After rest for approximately 10 minutes, when a wave pattern was stable, we started
orthostatic stress test ( before and after gas inhalation test) and gas inhalation load test.
Just before inhalation, we put one piece of cotton in a polyethylene bag of 20cmx30cm, and
dropped each material solution(77-81%Ethanol 3drops, 70% Isopropyl alcohol 2drops, 80%Xylene
1drop, 99.5%Toluene 1drop, 5%Formaldehyde 1drop) into cotton by a filler. A mouth of a
polyethylene bag was closed and the bag was swung around for gases to be volatilized. It was

maintained at the position that he could endure for about one minute.

Measuring methods of Near infrared spectroscopy

©® Wearing of pr obe at right ® Orthostatic stress test at before
forehead and right upper arm and after of gas inhalation load test

@ Adjustment of inhalation gas
Each chemical substance were
dropped to the cotton in a
polyethylene bag and volatilized

Using the paper ring of 8cm in
diameter, the bag was opened



Fig. 3 A time schedule of Gas inhalation load test & Orthostatic stress test and the density of
gas .
The approximate inhalation density of each gas was measured by detector tube (produced by

Gastec Company K.K.).

Gas inhalation load test & Orthostatic stress test

] Isopropyl )
Orthostatic pas Ethanol 4 ohol Xylene  Toluene gopmaldeh  Orthostatic
stress test 3drops 2drops ldrop 1drop  yge idrop  Stress test
Stand up Lt Lt L f Lt Lt |t Standup

Sit down About one Sit down
minute
Density of
inhaled gases  (—) 180 20 8 12 0.3
ppm
A labor
circumstances ( - ) 1000 400 100 50 0.5
standard ppm (TWA in ACGIH )
An mdoor indicator
value( Ministry of 0.20 0.07 0.08
Health, Labour and
Welfare ) ppm

A subject was not taught an order of inhalation gases



Fig. 4 The result of OzHb change of normal subject in gas inhalation load test
O2Hb in a brain does not change by each gas inhalation load in a normal subject. In sick house

syndrome, O2Hb and/or total hemoglobin (cHb) fell or rose and symptoms were induced.

Gas inhalation load test

41years old Female Normal subject : There was no change

O2Hb. Ehanol Isopropyl alcohol ~ Xylene Toluene Formaldehyde

T s = =

0 SN S AP s A A SPARA fn o AR S

-10 ¢ mol—| l

An inhalation load judgment: Positive was that O2Hb change more than 2 ¢ mol than base line
HHb, cHb, Tissue hemoglobin index (THI), Tissue oxygenation index (TOI) were referred to judgment




Fig.5 The result of OzHb change of normal subject in orthostatic stress test

In a normal subject, O2Hb fell temporarily just after standing or sitting in orthostatic stress test,v
but it returned to a previous state in ten several seconds. In sick house syndrome, O2Hb did not
return to a level before standing. It recovered after sitting. While, by sitting, O2Hb that fell by
standing rose to an ahead of base line and came back to a previous value, and symptoms i.e.
headache etc. were induced. Subjects with sick house syndrome had a greater change of Oz2Hb
after gas inhalation load test than a change before gas load. We thought that blood flow of tissue

in a brain changed because cHb did a similar change with O2Hb simultaneously.

Orthostatic stress test When sitting, O,Hb fell once, and then
. rose to an ahead of base line and came
Normal subject back to a previous value.
Before gas inhalation load

OzHb Standup  Sit down

10 g2 mol l ‘

11years old W
0
Male

-10 st mol i 1 i i i 1 i i
0 t 2 3 4 5 & Tmn
Normal
Before gas inhalation load After gas inbalation load
Ogtib R
10 s mol Stand up Sit down Stand up Sit down
29years old l ‘, ‘ ‘
Male 0 W W
_]0 u mol i 1 1 1 [} L 1 } 1 i
0 1 2 3 4 S5min 0 1 2 3 4 S5min
Normal

No change



Fig.6 Methods of measurement of the chemical substance in the patient house

The chemical substance in the patient house was measured by the next method. The
measurement was performed at 1.2m above the floor and at the center of room. Aldehyde genera
were measured using a DNPH cartridge (produced by Waters Company, Sep-pak DNPH - Silica
cartridge) that sampled the passive voice for 24 hours and we did qualitative analysis /
quantitative analysis by a high-speed liquid chromatography graph after extraction in
acetonitrile. VOC (Volatile organic Compounds) were measured using a pump for a granular
active carbon tube (produced by Shibata chemical instruments industry Co. Ltd. Charcoal Tube
Jumbo) and did active sampling in quantity of airflow of 500ml/min for 24 hours and we did
qualitative analysis / quantitative analysis by gas chromatograph after extraction to a carbon

disulfide solvent.

Methods of measurement

ltems Formaldehyde (HCHO) Volatile Organic Compounds (VOC)
Sampler DNPH-SiIIi;:a cartridge Charcoal absorpition tube
{(Waters Sep-Pak XpoSure) (SIBATA Scientific Technology)
Sampling Method Passive sampling (24 hours) Active sampling (500mUminx24 hours)
Analyze Method DNPH-HPLC Gas chromatography (FID)

DNPH-Silica cartridge Charcoal sorption tube L
(formaldehyde) (VOC) Scene of the measurement
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Fig. 7 Gas inhalation load test : views of Near infrared spectroscopy

In 13 subjects with sick house syndrome, there were positive in 5 subjects by ethanol inhalation, 5
subjects by isopropyl alcohol inhalation, 9 subjects by xylene inhalation, 8 subjects by toluene
inhalation, 9 subjects by formaldehyde inhalation. All subjects presented positive in some
chemical substance. In 7 subjects, we measured the chemical substance density in life space. In 6
subjects, gas inhalation load test was positive in the chemical substance that the density in
environment was high (formaldehyde 4 subjects, toluene 2 subjects). By gas inhalation load test
in normal subjects, one of 5 subjects was positive in ethanol load test, one of 4 subjects was
positive in isopropyl alcohol load test, one of 5 subjects was positive in formaldehyde load test. In
total, 2 subjects of 6 normal subjects were positive. By x2 test, there was the significant statistical
difference between positive number of normal subjects and subjects with sick house syndrome in

xylene (p<0.01) and toluene (p<0.05).

Gas inhalation load test : Views of Near infrared spectroscopy

Sick house syndrome Control group
cases cases
3 13
i2 + 12 | ‘ DM@ive
11 r 4 5 4 11 F B Positive
10 16 |
9l 8 8 = 9t
8 | 25 : 8t
7t % S 77F
6 2 35 6
5 F SRS R 5 F
PR SeatRey
4 | XSS S5 R T 4
3 R =5 3 R 3| 4 4
5 £

) | B ¢ : 5 | 3 5 5
1B : f.:x : 1 P%ﬁ% 1 %I
0 0 . : :

& & » > > & & »

Q& L O o A

é& %,g«‘:é‘ 'F\\o ~ ¥ &@%"@ ‘1/6@ ‘}&o& + <& \Wd
&
\‘0°Q(& < p<0.01 ¢ «
p<0.05 X 2test

All 13 cases presented peositive signs in chemical inhalation load test more than one Lind out of five chemicals
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Fig.8

In sick house syndrome, headache was induced in one subject by ethanol inhalation, one subject

Symptoms in Gas inhalation load test

by isopropyl aleohol inhalation, 4 subjects by xylene inhalation, 4 subjects by toluene inhalation, 4
subjects by formaldehyde inhalation (one case simultaneously appealed for a pain of a nose,
numbness of a tongue ). A cough was induced in 2 subjects by xylene inhalation, and it was

induced in 3 subjects by toluene inhalation.

Gas inhalation load test: Symptoms

Sick house syndrome Control group
casas Cases
18 r 13 "
i 0 Negative
21 12 @ Positive
il 11 F
10 | 0|
9 r 9 |
9 9
8 r 9 gt
71| 12 12 7 r
6 r 6t
5t [
4t 4t
3 | e B
2 | o B 2| ® 4 X | X
‘ B & 1 3
0 1% . m P 35200 e%etets om0 0
& 52 &L e * & s @ & ®
A P & o
Q(& ?éé& Q(& ‘c"é&
\49 \‘:o

In 9 subjects of all subjects, symptom was induced. In normal subjects, svmptom was not induced.
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Fig. 9

In sick house syndrome, 8 subjects were positive in orthostatic stress test before gas inhalation
load test. After gas inhalation load, 8 positive subjects were worse, 3 negative subjects became
positive. Finally, 11subjects with sick house syndrome were positive in orthostatic stress test. In

normal subjects, one of 6 subjects was positive before gas inhalation load test, one subject that

carried out this test after gas inhalation load was not worse.

The results of orthostatic stress test in Sick house syndrome

Orthostatic stress test in Sick house syndrome

A results of arthostatic stres test

cases

18 [0 Negative 13
2r 2 W Positive 12 |
11 F 5 1
10 X S 10
9 t s

8 | ~

7 F 2 25

6 : S

s L 11

sl el

3r RS s

2 I >3

1k :

0 : R : 0

Before gas inhalation After gas inhalation
load load

- N W A -0

A change of results of Orthostatic stres test

camas

O Negative—r gas inhalation—Negative

B Negative— gas inhalation—Positive

Positive—gas inhalation—Aggravation

After gas inhalation load test , 3 cases became positive and 8 cases turned worse.
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Fig. 11 The result of gas inhalation test in case 1 and his mother ( 1)

O2Hb rose by formaldehyde inhalation load. In the inhalation test of mother, an abnormality was

not recognized. O2Hb and cHb fell by xylene inhalation and cHb fell by toluene inhalation.

OHp Ethanol  Isopropyl alcohol Formaldehyde
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' SC i H b=

Headache, Nausea, '\/\J\%M’V‘
Dizziness on standing up, ¢ m WM
Feeling of getting drunk, T Rise
Fall of eyesight at his “0umol~+ 1 L1 PR W W W
house 0t 2 3 0 1t 2 3 6 1 2 3 4 5mn
positive
Os+p Ethanol  Isopropyl aleohol Formaldehyde
10 ¢£ mol
Mother of case 1 h h h
38years old Female 0 A N A et VARG g pr
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=10 2 mol = i L [ 1 | N R R—
o 1 2 3 0o 1 2 3 0 1 2 3min

Xylene Toluene

/ Oz2Hb
.
1 Fall
0 M’\(\N\ WWWM
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1 1 i 1 | A— I 1 1 1
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Headache, Nausea, 0 1 2 3 4 5 0 1 2 3 4

Dizziness on standing up, Xylene T
Feeling of getting drunk, oo Y o
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Fig. 12  The result of orthostatic stress test in case 1 and his mother
In orthostatic stress test, O2Hb fell. After gas inhalation load test, O2Hb fell more. In orthostatic

stress test of mother, an abnormality was not recognized.

Orthostatic stress test
Before gas inhalation load  After gas inhalation load

Ob giandup Sitdown Standup Sit down
10 £ mol
Casel 13years old Male e

Headache, Nausea, 0 i Fall | Fall "
Dizziness on standing up,
Feeling of getting drunk,

6 1 2 3 4 50 1 2 3 4 5 6

> . ~10 ¢ mol .
Fall of eyesight at his house —
Positive Aggravation
OzHb Stand up Stand up Sit down
10 1t mol Sit down
Mother of case 1 & l’ l @
38years old Female 0
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-10 g mol—-1 3 ) L 1 L 1 ) L 1
¢t 2 3 4 50 1 2 3 4 S5mn
Normal Normal
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Fig. 13 The efficacy of Sumatriptan in headache, nausea, dizziness on standing up and rash in
case 1

When temperature became low and the ventilation number of times decreased, his condition
turned worse. From morning, November 20, 2002, he was not able to wake up owing to pulsating
headache and nausea. He had severe dizziness on standing up and rash like cholinergic hives.
Sumatriptan 1.5mg was injected subcutaneously. Headache and rash were reduced 15 minutes
later. 30 minutes later, headache, rash and dizziness were disappeared, and nausea was reduced.

From the result, we considered the serotonin to be related to his condition.

Case1 Sumatriptan did higher efficacy in headache, nausea,
dizziness on standing up and rash
November 21, 2002

From yesterday, he was not able to wake up due to
pulsating headache and nausea. He had dizziness
on standing up and rash like cholinergic hives

After 30minutes

Headache and rash disappeared
Dizziness disappeared

Nausea decreased

4

abdomen

After 15 minutes

Headache and rash
Sumatriptan decreased
1.5mg was
injected

subcutaneously
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Fig. 14  The change of the views of orthostatic stress test in case 1

His clinical manifestation was improved after the medication of fluvoxamine for 2 months. The

views of Oz2Hb in orthostatic stress test were normalized.

Orthostatic stress test
Before gas inhalation load  After gas inhalation load
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2003/3/16 . 0'2““’ Standup Sitdown  Standup Sit down
10 £ mo
No symptoms l '! ‘ ‘
After having brought the 0
clothing which used Para-
dichlorobenzene into home) “Opmol- R
0 | 2 3 4 5min o 1 2 3 4 min
Positive Aggravation

— 108 —



