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The Brain in Asthma: The New Frontier

William W. Busse, M.D.

University of Wisconsin
School of Medicine and Public Health
Madison, WI

Asthma is characterized by airway inflammation which then determines the
degree of a bronchial hyperresponsiveness and airflow obstruction. Many
factors contribute to airway inflammation including recruited and resident
airway cells, generation of inflammatory mediators, airway smooth muscle
dysfunction, and neuroregulated processes. Although interest has existed as
to the role of the central nervous system in asthma, the main focus in this
association has been stress and acute events in bronchoconstriction rather
than a relationship to underlying airway inflammation. To determine the
influence of brain-related processes on airway inflammation, the following
approaches were used. In initial studies, we found that stressful events, in
this case a final examination period for college students, were associated
with greater eosinophil recruitment to the airway following antigen
challenge. Based upon these findings, six subjects were identified with
immediate and late phase responses to inhaled antigens. In this study,
airway inflammation and pulmonary responses were defined by sputum
eosinophils and changes in lung function following antigen challenge.
Function MRI (fMRI) was performed in conjunction with these observations
to gain insight into possible areas of the brain, and neural circuitry, that
participate in these events. Strong correlations were found between
activation of the anterior cingulate cortex and insula to the fall in lung
function as well as recruitment of eosinophils to the airway. These findings
demonstrate a linkage between allergic/asthmatic events in the lung and
areas of brain. The contribution of activation of these sites in the brain to
asthma remains to be established but strongly suggest an important role
played by the brain in asthma-related events.
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Semaphorin3A alleviates skin lesions and scratching
behavior in NC/Nga mice, an atopic dermatitis model.

Department of Environmental Immuno-Dermatology, Yokohama City University
Graduate School of Medicine
Junko Yamaguchi, Michiko Aihara. Zenro Ikezawa
Department of Molecular Pharmacology and Neurobiology, Yokohama City
University Graduate School of Medicine
Fumio Nakamura, Naoya Yamashita, Hiroshi Usui, Tomonobu Hida.
Kohtaro Takei, Yoshio Goshima
Department of Molecular Pathology, Yokohama City University Graduate School of
Medicine  Yoji Nagashima

Topical steroids and antihistamines are commonly used for the treatment of
atopic dermatitis (AD). However, in a substantial number of patients with
AD, these treatments are not effective sufficiently, In AD patients, C-fiber in
the epidermis increase and sprout, inducing hypersensitivity, which is
considered to aggravate the disease. Semaphorin3A (Sema3A), an axon
guidance molecule, is a potent inhibitor of neurite outgrowth of sensory
neurons. To investigate the effect of Sema3A on AD, we administered
recombinant Sema3A intracutaneously into the skin lesions of NC/Nga mice,
an animal model of AD. Sema3A dose-dependently improved skin lesions
and attenuated the scratching behavior in NC/Nga mice. Histological
examinations revealed a decrease in the epidermal thickness, the density of
invasive nerve fibers in the epidermis; inflammatory infiltrate including
mast cells and CD4+ T cells, and in the production of interleukin (IL)-4 in the
Sema3A-treated lesions. Because the interruption of the itch-scratch cycle
likely contributes to the improvement of the AD-like skin lesions, Sema3A is
promising in the treatment of patients with refractory AD, as well as overall
itching dermatosis.
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AfRATEER LV ERIELZE U202 Lz, RMMGEEEK 12.2%,
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LD RE I ERIEL, BEMKRBCTH-120, MBIERIERICEEL, F
B 18 4F 10 H 9 H X v izmk, W&k, FAMfm B L=7-% 10 H 11 B&
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% Az,

[#5%] H PSS E R EREZ A5 %872 LTE4 35 X0 9a, 118-PGF2
BEOEF %7 ® (LTE4 median, 685 vs. 270 pg/mg-cr, p=0.006, 9a,
118-PGF2: median, 445 vs. 122 pg/mg-cr, p=0.008) . ikt & 412 LTE4
FBLW9q, 116-PGF2 EEITHECHNTIE T L7z (p<0.001) , HP {EEHIZ 13 LTE4
IREE & 9a, 118-PGF2 IREEIZRAFZ2EREZ R L7z (r=0.745, p=0.011), #R@E
EDN. LTBG EEITHH LB 28720 -T2, 7=, HP i&E#AIZ13 LTE4
JREE L 1fyE KL-6 B (=0.757, p=0.023), %DLCO (=-0.782, p=0.033) %\
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The environmental contaminant benzo (a) pyrene induced
interleukin 8 production by human keratinocytes.

Oit #. W A 1 ML, B P ET A
IR R T EHRY

BE, BREBYMIHARAZRETHY . TORERMED—DOTHLEL A FF
NE. MEITEEA REBEZRIET I ENDREE > TWD, XA FXT D
HEICHOWTIE, INE T, BEEE, GHNSWER, 7 LA —MHRE
B AR ABICOWTIIEZ K OWENRH H—FH T, BARRBE~DREITD
WTIE, RS EN TV, 22 THElL Tkt REBEMEDOH T,
F 4 —BIPER T AR R aDBEILEENDTAFF L U THIR Y E L
. b "roF A MBS L, BAGRECTEEEL SRS L8 IL-1 BEL
\ZED L D BB AR B2 B)KatE T o1 VTNV Z A LPCREZ(THoT2 & 2 A,
2 A FF DLt 7% — (Aryl hydrocarbon Receptor) #EfnT Tdho AAR
1T, 5% 2 BflA ' — 7 ICRBROENAED b, £, XYL UE
5 3% L 0. IL-8 DFEBOEMNZRD Hilz, MEEZRIEF OV A A
% ELISA THiEtL7z& ZAIL8 & IL-1 B OEEIAED b/ L EXY
NV LT B TS F A MIBWT, I8 AL, KERYYED
JRREIZER G- L 9 2 ATREMEDS N ST,
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[51£] 2007 4F 1 A-12 A48 TH pertussis toxin IgG HiAZHIE L,
[FHiA=100 EU/ml (2 CH HS%EBRYYE & 287 L72 (de Melker et al. J Clin
Microbiol 2000). % 7 EHENE - (BMZNKEE OER 2 EREIC THA L=
(#6R] BIEMZk 69 B 8 1 (11%), 181k 95 T 6 i (8%), AJEIR
M2 238 Bl 16 1] (7%) T LRoIEHEA /- U7z, Btk - [@MEnmkoo msEEE 3
TR (R - FEE AL - I AK) T, B HE%EIEE B RRyus
K T B & b TR ORFGHIMA A BEICHE L, SATRMERD A B S )
o7z, FEE HIRRGAL T TG B & R TR O ST & % BIROREE
BIcE ot HRMICHMEIIL SD 3 SEIR (WKREE - AL - 1k
g 36 X OE B NRENZRHIRHST & SNDAER (B - F7 7 —P)
DBEFEIT 3 BERI CABZEZIROIRD o T2, AIENRNGE. 16 Tl Coe 7k
Py, FhE ORI OB HEA RO,

[#im] & B IXERGYED, BN - Bk — CRER & 72 575, STk
YR A FE 5 KL ORI ZERIZZ U<, FEE A remg gk & v Jegs
BRI ERIERZ R LT, FEOHER L U TEET ALESERHB.
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MEBRIEBER LD bD L LT,

ENRGIEE L LT, KEICHAWREIZRE L-, T72bb, &AM ).
HYV o, HAR, B KROFNLEFECTHER LI bDOERHE LT
[F558] BRA : HFOBEZKFITHOZFEORARRILS 8 44T, (GBI
BEZIIZD22. 6% Tholz, AU L TARRODI%E AV FHKREDRK
A5tBIE1 9 74 TIEEME EBREIIZFD1 3. 1% THY ., A¢MOAZ AN
BHFERETOMEBBEIIRNROLZFANAFEL WV ARICEETHo7., (P<O.
01) ®BEBELADIIHTTHRBEOEREZRD, —FH., TLd—tt&
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DT,
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