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Histamine has been reported to play an important role in pathogenesis of bronchial asthma. However, H1-blockers
are not recommended as the first drug for asthma therapy in the guidelines. Histamine may play various roles in allergic
airway inflammation through the H1 receptor (HIR), H2R, and H4R in immune cells including T lymphocytes and den-
dritic cells. We therefore evaluated its role in allergic airway inflammation with the use of histamine-deficient mice. The
results suggested that histamine plays a role in the prevention of goblet cell hyperplasia. Organic cation transporter-3
(OCT-3) is thought to be a transporter of histamine. Polymorphism of OCT-3 {R120R (T/C)} was associated with the
severity of asthma. Recently, it has been proposed that both asthma and allergic rhinitis should be treated as a single air-
way disease. Comorbidity of asthma and allergic rhinitis is very high (70-80%) and they share similar allergic inflamma-
tion. H1-blockers are recommended as first-line drugs to treat allergic rhinitis in the guidelines. Therefore H1-blockers
are strongly recommended for patients with both asthma and allergic rhinitis.
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Table 1. Guideline for Prevention and Management of Asthma
(i QT8 - EHHTA R F1 > 2009)
Asthma therapy step ‘
ATy 7 1 ATy T 2
M AAT O K3 WAAT O REK
(LA &) (B~ HE)
LRMFEHTERVWES LEETAR T E81TLA
UFowdhnnzfind Twdnn—FlzHtH
LTRA LABA
T T 1 U ARBREA] (i & Al o Fi ml)
LTRA
T T 1 U ARKEG]
CEEIR 3% T d UL =
zL)
LTRA DSt @ LTRA LISt @
% A SABA % A SABA

LTRA: leukotriene receptor antagonist, LABA: long-acting beta2 agonist, SABA: short-acting beta2 agonist. Anti-allergic drugs include inhibitors of chemical
mediator release, @)lo@, anti-thromboxane A2 drugs and anti-Th2cytokine drugs.
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Fig. 1. Histamine Concentration in Bronchoalveolar Lavage :;Jj_lzig'g%/#mmg&’a‘-ﬁ
Fluid (BALF) from the Patients with Bronchial Asthma '
The histamine concentration in BALF from the patients with atopic Fig. 2. Effects of Terfenadine on Airway Obstruction In-

bronchial asthma is significantly higher compared to those of the patients
with allergic rhinitis and healthy controls. (p<{0.05; Tukey-Kramer Test) .

duced by Histamine and Allergen
Terfenadine (180 mg) inhibited bronchial contraction by histamine
completely and reduced airway obstruction by antigen inhalation significant-
ly.
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Fig. 3. Effects of H1 Blocker: Loratadine, Leukotriene Receptor Antagonist: Zafirlukast and Their Combination on Immediate and

Late Asthmatic Responses
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Fig. 4. Roles of Histamine in Immune Responses

ZTOYTIATOREHIKICKD, HIRA DEFIR
BHRMMEMLICIR D 2 EHBE I LN,

—HERE IOV HIGHECTFEE W 72EA
WMATHREANDFEDONFEHEINTE TS, &
24 2 AEHI KVH2 Z54K2 0 LT, BHRHIA,
Thl kTN Th2 U > /8ERS B YU 2 NERICIERA L,
2T U NERICH LT, HI 284&% /1L C Thl K
i HER U, H2 228K % L T Thl KO Th2 X
e MET 5 I ENHS N> TE= (Fig. 4.9

NGO EERFEZ, EAY I UNR/E WA

DIFEET ED X D B EFZ R L TWHMITDNT,

L-E X F 2 UixEEFE (HDC) EEETORET
UAERAWT, EXAZ I UNKRELZRETO %%
TR THEND T LIVF —MEOE R 2 B
ﬁiﬂvﬁx(wmb%)tw@btﬁ%%m
OVA EfE#%, HDC-KO X7 ZIZBWNT, OVA iE
T2 DOR[VE Zfifuve s (BALF) H TNF-o 8
MEAERICHRFREICEN > (Fig. 5). ¥R
EX EEMBEOMMBANEZRENERICZNS 2
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Fig. 5. Concentration of TNF-« and IL-4 in BALF
open column; wild type, closed column; HDC-KO (histamine deficient mice), saline; saline inhalation (control), OVA; ovalbumin inhalation (antigen
challenge) .
Fig. 6. Goblet Cells in the Small Airways (PAS Staining)
a, b, c: wild, d, e, f: HDC-KO (histamine deficient mice), a, d: control, b, e: saline, ¢, f: OVA, stained with PAS.
ROHND., ZOERIT I BOEZEDRN RI20R O TT ®7FE L CCDHRETIZT 2 JBEOE

HOOD, BE D SR & HEE/EIE O i B #E Tl
BEDOENHD, OCT-3i#EixT D RI20R (T/C)

ORI B OHFEMICE G L TWAaeENd %
(Table 3). RI20R @ TT DKREE CC DREDH
FIMWE O EEEREFALL T, HBEKFTTO1%
H,0, TBBILANL 22522 ETT OREDEE
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Fig. 7. Ratios of Goblet Cells in the Small Airway
open column; wild type, closed column; HDC-KO (histamine deficient Paternal gene is innactivated

mice) , saline; saline inhalation (control), OVA; ovalbumin inhalation (anti- —Only maternal gene is expressed

gen challenge) .
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Fig. 8. Localization of SNPs in Human OCT3 (SLC22A3) Gene
OCT3 (SLC22A3) is coded in 6th chromosome.

OCT3 regulation under 0.1%H,0, stimulation
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Fig. 9. Relationship between Oxidative Stress and Polymorphism of OCT3 Gene (Comparison between Gene Polymorphism and
mRNA Level)
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Table 3. Analysis of Relationship between Asthma Severity
and OCT3 Gene Polymorphism
LR
7Y PERE T FPAEE, HIER
(Step 1, 2) (Step 3, 4)
R120R C 0.801 0.698
T 0.190 0.302
p value 0.019
A411A A 0.460 0.469
G 0.540 0.531
p value 0.690

Fig. 11.
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Fig. 10. Hypothesis: Relationship between SNP without Amino Acid Change and OCT3 Function
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Seasons of Frequent Occurrence of Asthmatic and Nasal Symptoms in Adult Asthmatics”

Questions to patients with allergic rhinitis who have repeatedly developed asthma-like symptoms without having a cold.

Q. Do you have aggravated symptoms of allergic rhinitis in specific months?
Q. In which months do you develop asthma-like symptoms?
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Table 4. Comorbidity of Bronchial Asthma and Allergic Rhinitis”
SEBIEL H% A IR
R B 2781 1693 (60.8%) * 1044 (37.5%) 44(1.6%)
ZINYE i 2 3283 2238(68.2%) ** 1035(31.5%) 10(0.3%)
7 LIVF R 3945 1935(49.0%) 2010(51.0%) -
Q. Question to asthma patients: Have you had an experience in which symptoms such as sneezing, runny
nose and stuffy nose developed repeatedly when you did not have a cold?
Q. Question to patients with allergic rhinitis: Have you had an experience in which asthma-like symptoms
such as a wheezing sound, cough, sputum, and exercise-induced breathing difficulty developed repeatedly when
you did not have a cold?
* adult asthma vs. allergic rhinitis p<{0.001, ** child asthma vs. allergic rhinitis p<{0.001 (x> analysis).
2) Rafferty P., Beasley R., Holgate S. T., Am.
H1 Blocker Rev. Respir. Dis., 136, 369-373 (1987).
3) Roquet A., Dahlén B., Kumlin M., Ihre E.,
Anstrén G., Binks S., Dahlén S.E., Am. J.
Respir. Crit. Care Med., 155, 18561863
(1997).
4) Jutel M., Watanabe T., Akdis M., Blaser K.,
Akdis C. A., Curr. Opin. Immunol., 14, 735—
740 (2002) .
5)  Yamauchi K., Piao H. M., Nakadate T.,
Shikanai T., Nakamura Y., Ito H., Mouri T.,
Fig. 12. Effective Uses of H1 Blockers against Complication Kobayashi H., Maesawa C., Sawai T., Ohtsu
of Bronchial Asthma and Allergic Rhinitis H., Inoue H., Allergol. Int., 58, 125-134
(2009) .
6) Kimchi-Sarfaty C., Oh J. M., Kim I. W., Sau-
TEMLTHED, A—RELLTORETRELED na Z. E., Calcagno A. M., Ambudkar S. V.,
BABDERTHD. LiznioT, 7UIIF—1Ha Gottesman M. M., Science, 315, 525-528
%% AP L= QUSSR EIC & 5 T HIRA I ERKAY (2007).
7)  Yamauchi K., Tamura G., Akasaka T., Chiba

WCHERREER TH L EEA 515 (Fig. 12).
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