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EXPOSURE TO CLEANING FLUID
Handwriting Changes In 5 Year Old Boy

These numbers were written by a 5 vear old boy shortly before
an exposure to a cleaning fluid while in a medical office.

Baseline PR \"'2_\0-\ 8 0‘\0

The sample below shows how he wrote within minutes after the
odor permeated the room where he was sitting.
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EXPOSURE TO CLEANING FLUID
Handwriting Changes In 5 Year Old Boy

These numbers were written by a 5 year old boy shortly before
an exposure to a cleaning fluid while in a medical office.

Baseline \1.3 \('—L\o-\ 8 4 O

The sample below shows how he wrote within minutes after the
odor permeated the room where he was sitting.

After Exposure r = . [ k\ @ Q(
12 2

Y

L UL

Tl s

exposure +




—
R

&L FME

28 B

» TRBRARCTRYTEE LA )
+ TBEQFOFHORNT T, uﬂw%ﬂ’f

YU THRAFEL = TNLLREFERANEST:

« EOERDKE fF%O)iEkﬁIJO)EL\h\?L <‘C~

BEHROHENTT -

o [T M\ BREE 75\9“$0'C THRUTCS
MNEELELT, |

s [EREFESNTIEIWVNDDTT A, BEEND
BIGICROIADORNWAT T+ ]

2018/7/23

13



RKRWEDSHEADERS

SR F E A ORE

2 | B ARG
({EFIEF) i3, B, SME

a2 |\ — DENREE
(LSRR TF) 1545 . 7R, TR

sl —> BRHNEE
(L ERMEF) B)iF. iR, | ME

SRS ——— DB
(LEREF) 1545, TR, TE




el r\u\\/\'L |
'll
AN w.u, (‘r‘)

3 &Y (DCF(D{B?MH’C‘HW&E

JQT LVENIN




L\' z:'[*t:u\l./f:ﬂ%':

EDFIGECEN
RICELTNADA ?

16



TREE=1—0OY
({81E4ERT)

S

2018/7/23




#5142
L2 mme AELEEAR

/)

e
‘l"ﬁ W BN E "

2018/7/23

B |

fLEMBRIEHE
NS

G

18



[BL-RN | ORD THASESE L EFEME (BILV/

RWSOF) (3, RBEOREZREEAE.
ERRMEETFE, EFTITH)I50iEHE

2018/7/23 19




B2 ORMEEIEZ. TOhIS-2-—BENOREZIREAETEIR

LTRRL. FEDIELEBEZHFE 2BV R\ FIEITEEET

. BIL\DIFEHIL . 'REAE D IFERIEZT L T, D L imdDREK
EEENAIZPDBERNIERRICEDHS.

2018/7/23

20



2004 %

ED/—N)L

EERRETFERALKE

EFEE

PR REAREMR (R 0

D) Fr—k- T2

(Richard Axel) {1 &2 -7\ w% (Linda Buck) T ICBELLT-,

mMELTORR (1991£
SENSRRNADHFERHERXDE

E) ML T BLDZBE AN LE
R, TORRIEMIZEAT,



RBL, RIEZFRSE. FHNCRLORICDIEEREGHT
ENFNONTNS, EAFREGEYIEIBEUVORFFSL CER S

e . A

& T=OR D RUNI RS

ERPIER. HGEICE-TIE

BHFETE. ENTNB0T, - HOBODEFRIERFE

AL (REORENER) . FEO R HAEL RIS

vifeZd,




RTEH BEER

RERFDEER (RER) (X, K& RISENIND,

BNS ., mAkiA, B5. 3RE. K5, 557 5E. RIKRES. [RBE.
IEFPRTANER, . FHRRE, RIER,. 70—H0OXHHEEN
2END.




Rt



RRERFOETEZRFRZE

ORKEZ - RE-RIKTEB
OF" *JWM%—%E& F-lk5 -3 ERGRERTEHO—E5)

T REFRRIN o DREFBENT AN THETHARFD

FAERTHIRE. KR, FREOME L 2—THLHLFEFRIC. B
HARROEEPRIMEELTHOERIZRI=-TI-HDTHS,

RERFTBIIBRERTEHNOSHIZOUVHT, F‘aﬁﬂiﬁiwﬁﬁﬁ:;—n
BRI ORRAERKRICET S (FLEAHE SR, B RGEXER),

25



h v 4
=

=B
(F+> b2 ORH)

‘ EARR(GIF)

AFR% . i
(LRF/FRF, CRF)

REREX
(ADH D)

AR
TRF,GRF,CRF,PIF

78R

— REREE

RRIEE ()

l e

y
RELET RRRFIVEVBES #BE BY  ZE ? RELHS

B®B% SRBE
(B3R, ﬂ%mﬁi) S : 5 (#2177, 2IBMH)
BB RR T (RIBOER) REEa2E RIROER) ADH : HifllRAIE>

LRF/FRF : &1k / SBRaRl#AIL TV RERF

#ER, mMEET 58h%, mMEER CRF : JJLFa MOEVHERF
MEYRER k=3 GIF : RRAILEDHREF
T EEESHET TRF : BRBRRIEAILEVREEF
BERDBITE, BEEHTE HeE GRF : RRFRIEVHEEF

2018/7/23 HR & s PIF : 7054 F 5B F



BLVRVDRFF

RULMIHRRERLT-FFIC
EDFIEED
RICELCTLNADM ?




R R DI

EEHEHGERXRE)ICHEITS
BLOFEE

A AELLHIZERELTLE,
EPAERYAY 27\ Y Y ATER

2018/7/23



BEBICETOIRL\DFEF

V- ~&

b
| paw
Fod I 7S 16 7T T 5
(FRETE %)
ENXRFE WEFH TR

2018/7/23 29



A HEEHB

AL/ RWNE IDEVWEFYTHNIEDEEZEONELERAN
HE—H. FREFYDIHZE. LNICRIBZ5Z50EEMELH
. INFET, AL/ RV DIFIHRNIRIZRH T SIxtEEGE DT
[ZHEHH. BILN/ RO FHERMICIKIZED &S J%:-é‘jéﬁ)f’%ﬂb\
ELVSER RN DRI LI T,

ZToT D EWNELY/ RNWERRGENEFRNTWNSED
TRRFREEZRATEL. FRGELY/ ROLANTHREFORIERIC
iiﬁ%&%’énﬁﬁs {EEME AR GERE) DERZIRIIRETZE

YR AN ) falt

B. lj'bjj_/f

a) MRHFBIZDONT

HEREFIIEBEXRFEI9R T, FHEE20.8+1. 255% (B9
A:20. 561, 135 ZTMHEI0A:21. 1+1.37 &) THo7-. &,

HEREICX. OGO UICEBICKEVLWTEROAERF =N
L. EEATREOEN-HFEWEREELT=, 30

I—

=




b) RER7TE

LN/ REIEL T, 932 %8 (Fresh Mint, Tropical Tuberrose,
Peach Mango, Zakuro, Tea Tree, Rain Forest, Marjoram, Lavender
Silk, Jolly Orange) DEHZ=FERALT-,

TLb—T427ELT, BEEREIFXEROFIHICHT HIFH
(FFE—RL\) =58 (VAS) L 7=,

ZTOHRT, RHLTMEOEV\LDZFELTELV/ R P EE@AVE
WHDZEHRLVZELV/RINELT-,

AEEHE. LWVRWRZLEE@FO—)IL)  IFEGTEL
/RBVNEH(REH) . RLVEEBLVRVLEH (FRREH) DI3FHE
L7,

c)MIBAMELE
AKAXERBIE. ENNFEOIEEER - EEEHAIESR
MIE-TEeRAEASORDPEE-LTITOI-.

2018/7/23 31




TR EE
(axka—)L)

corrected p>0.05




RIREERE

DIV VITH

S . RERE

RIsRE

iE! U
EE HISRRE  (USRAE

RfE

EUELES FE

| | \ | h -7
2 46 50 +54 58
G\ B\ 4 ~
\ .'! \ | '1|I ( \ 4
\ ! \ ] I J X J .
62 6 70
SRIEREAE

:|I~|:I)l/0)

ZRFFFIRGEEN L.
RAIFIEEZR(MPFC).,

/ - s BEE HEEE  BEE

Z BB IREI(PCC). | e

AIIBEAR & 7. |

RIBERTEY & SMAIER R E 12 E BN A5 .
ni-.




AREEIR, s, B

fvE (Rolando &) HILEE
UDEE o [ EEEIE/NE 2 @
FDEIE
tEEE— gl
J:HU-E@]-*”;“?
=eETIEE|EligZe

_FEU.J ;%
"NEIZED]

Sylvius
_HIE8[o]

IEE]
mEEEE | R

PE5 ABEFEREANEF, /)X



i D BB & D fEhE
(20—kF2 92580

[SHAIE] EFRIEF (6, 8)

—REZE (4)

BUSEERET (8, 6, 9 D—&R)

BEEIE
(=B D 22 |& Wernicke &%)



D BELETDBE
(T0—K2U95E) Q)

(A fEE]

16 KxEE#EEEE Brodmann 948
Brodmann OESERDEEBIRRDIEEZRT DD THD. EABDEREAVETTT .



R SR

(R&EH)
corrected p>0.05

2018/7/23




gy Sl Y
(FEREH)

corrected p>0.05

2018/7/23




A 1 & 4Tl MPFCIZANZ . PCC.
YOO FIEERI R, BEBLEDFEAHoNT-,

MPFC.:
SREETBEE:S
PCC:
ZEFIRE]

FREHTIEX. MPFC. PCC.

FRIEEEIGE D FED AT |
M. MPFCOEENE. HREELLE |
LTETLTL =, “

2018/7/23




2018/7/23

RFRER (FR&EEH > M—)L)

uncorrected p>0.005

RHFRER Q> bO—IL > FREH)

uncorrected p>0.005

TS KUBCEBL T SRER
AR S 5 Bl S D E RSB R VA B
ATERZE (MPFC) D EBE T ASBH S 1=

40



5 iR

REITE NI ISTEVZERVNTULVELVRREEEERL

tll\(j:nlb\&) bﬂf&ﬁ\ﬁth\

2) FRIZIZHEVERINTLNSFIL., BISERIEFD

H N

DFINKY

582<%&Y . MPFC (R EIFTERE) OFHILETL =,

3) FREZICEVWFRNEEHEOIMRE LS )L, KiKiD&
RIZBFEST . KINFTEREICKYERFTESNSZEA I T,

Okada R, Nakagawa J, Takahashi M, Kanaka N, Fukamauchi F, Watanabe

K, Namatame M, Matsuda T. The deaf phonological representations in
visually presented verbal memory tasks. Neurosci. Res. 2015 Accepted.
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HC (@%%) vs MCS
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Changes in Cerebral Blood Flow during Olfactory
Stimulation in Patients with Multiple Chemical
Sensitivity: A Multi-Channel Near-Infrared Spectroscopic
Study

Kenichi Azuma'?*, Iwao Uchiyama®?, Hirohisa Takano®, Mari Tanigawa™¢, Michiyo Azuma’,

Ikuko Bamba', = "
1 Department of Envion 1VIron Health Prev Med

Laboratory, Division of 8a  DOI 10.1007/512199-015-0448-4
Kyoto, Japan, 4Envionm REGULAR ARTICLE

Assessment of cerebral blood flow in patients with multiple
chemical sensitivity using near-infrared spectroscopy—recovery
after olfactory stimulation: a case—control study

Kenichi Azuma e Iwao Uchiyama e Mari Tanigawa e
Tkuko Bamba e Michiyo Azuma e Hirohisa Takano e
Toshikazu Yoshikawa e Kou Sakabe
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MCS Controls

Top-of-the head side

MO() - - 40 Topographical maps of average z-scores for

- T - oxyHb between patients with MCS (n = 6) and

— 30 controls (n = 6). MO mandarin orange, Pf
Pf(2) _ - perfume, NO non-odorant, JC Japanese cypress,
N 20 Mt menthol. Numbers in parentheses indicate the

NOG) - - N order of the 10 repetitions (1-10)
o (s G | .

- -
JC(7

- v i ’
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Time-course of average z-scores of
all channels for

oxyHb in patients with MCS

(n =6) and controls (n = 6)
during pre-rest (baseline,
10-30s), stimulus (30—40 s),
and post-rest (recovery,
40-70s). Y- and X-axes
represent z-scored oxyHb values
and times. Law and signals
reflecting the oxyHb
concentration changes in an
arbitrary unit were calculated
(millimolar—millimeter). Data
of the signal were adjusted by
an FFT (Fast Fourier
Transform) filter smoothing
technique (OriginPro 9.1
software of OriginLab
Corporation). The cutoff
frequency was determined at
thirty-five points. MCS group is
indicated as a black line and
control is indicated as gray line.
MO mandarin orange, Pf
perfume, NO non-odorant, JC
Japanese cypress, Mt menthol.
Numbers in parentheses
indicate the orders of the 10
repetitions (1-10)

Z score of oxy-Hb Z score of oxy-Hb Z score of oxy-Hb Z score of oxy-Hb

Z score of oxy-Hb

Time (seconds)

Z score of oxy-Hb Z score of oxy-Hb

Z score of oxy-Hb

Z score of oxy-Hb

Z score of oxy-Hb

eV (CS ===Control
Pf(6)

Time (seconds)

JC(7)

Time (seconds)
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Eur J Nucl Mol Imaging (2015) 42:733-740

Cortical activity during olfactory stimulation in MCS:18F-FDG
PET/CT study

Agostino Chiaravalloti, Marco Pagani, Alessandro Micarelli et al.

Olfactory stimulation study design:

The stimulation was administered via &, - SR e

an aerosol facial mask inwhichfor ~ =©  « e
the OS condition the ampoule Aibilial (gl N (1) | S
contained a solutionof 1.5 ml100% = - * ¢ Bl Ve
vanillin and 5 ml saline (0.9 % TN s N AT
NaCl) and for the NS condition WL, e, W
contained only saline solution 7w i T
without the vanillin. e 'sl |



The results of this study suggest that brain metabolism differs
between HC and MCS subjects during OS, suggesting that
MCS subjects process odours differently from HC subjects.
In particular, cortical odour processing in MCS subjects is
characterized by deactivation that mainly involves the frontal
cortex and by active recruitment of the left inferior temporal
gyrus. 18F-FDG PET/CT may be a useful imaging modality
for investigating variations in brain activity during olfactory
tasks.
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TRP Channels

(Transient Receptor Potential)
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TRP Channels
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TRPV1 and VGICs share similar four-fold symmetric architecture.

linker

TRP domain

M Liao et al. Nature 504, 107-112 (2013)
doi:10.1038/nature12822 Ilatlll’€5
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e Antagonist

el Zn _OH
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A |
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Makoto Ihara, Shin Hamamoto, Yohei Miyanoiri, Mitsuhiro Takeda, Masatsune Kainosho, Isamu Yabe,
Nobuyuki Uozumi, and Atsuko Yamashita. “Molecular bases of multimodal regulation of a fungal transient
receptor potential (TRP) channel”. Journal of Biological Chemistry,2013, doi:10.1074/jbc.M112.434795
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