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Interaction between mucosal epithelium and immune system in human nasal mucosa.
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The mucosal barrier of the upper respiratory tract including the nasal cavity, whi
ch is the first site of exposure to inhaled antigens, plays an important role in host defense in terms of

innate immunity and is regulated in large part by ti?ht junctions of epithelial cells. Tight junction mole
cules are expressed in both M cells and dendritic cells as well as epithelial cells of upper airway. Vario
us antigens are sampled, transported, and released to lymphocytes through the cells in nasal mucosa while

they maintain the integrity of the barrier. Expression of tight junction molecules and the barrier functio
n in normal human nasal epithelial cells are affected by various stimuli including growth factor, TLR liga
nd, and cytokine. In addition, epithelial-derived cytokines, enhances the barrier function together with

an increase of tight junction molecules in HNECs. Furthermore, RSV infection in HNECs in vitro induces the
barrier function together with proinflammatory cytokine release.



TSLP
Kamekura R, et al. Cell Tissue
Res. 2009 , Histochem Cell Biol. 2010

o

IL-33

TSLP

IL-1B
TNF-a
IL-33  TSLP
NF-« B
(2)
RSV HEP 500p
1
2
hTERT
TERT
hTERT
HEP
RSV
RSV
G
RT-PCR
IL-8  TNF-a
ELISA
RSV
RSV
2
RSV G F
3
RSV

hTERT human catalytic subunit
of telomerase reverse transcriptase

human nasal epithelial
cells: HNECs
RSV
western blot

RT-PCR
TER

ELISA

o



IL-33
IL-33

L-33

IL-33 mMRNA
Rea-time PCR

IL-33
MRNA
L-33

IL-33
Necrosis
danger signal

21)

ST2

ST2
2
ST2L
IL-33
ST2
IL-33
ST2

ST2 MRNA
Red-time PCR

ST2
MRNA

IL-33
Toll-like receptor (TLR) 9
ligand oncostatin M IFN-B  IFN-y

IL-33 mRNA

IL-33
TLR
ligand (IL-1B, TNF-a., IFN-y)
Der P
ragweed Real-time PCR
IL-33 mRNA
ODN2006 IFN-y
IL-33 mRNA
ODN2006
[FN-y
IL-33 ELISA
IL-33
IL-33
IL-33
TSLP
IL-33
TSLP mMRNA
20kDa
IL-33 30kDa
IL-33
IL-33 TSLP
10 ng/ml  IL-1P 20
ng/ml TNF-a IL-1p
TNF-a IL-33 TSLP
mRNA TSLP
IL-33
IL-33
ELISA
TSLP IL-113
TNF-a
IL-33
NF-k B
IL-33 TSLP
IL-33 TSLP NF-k B
IL-33
TSLP NF-k B
NF-k B
0.1y M IMD-0354
10y M 100 M MG-132
10ng/ml IL-1(3
20ng/ml TNF-a IL-1(
TNF-a IL-33
NF-k B
IL-1B
TNF-a TSLP

IMD-0354 MG-132



IL-1P
TNF-a IL-33
NF-k B
IL-1B TNF-a
TSLP
IMD-0354 MG-132

)
RSV
RSV

RSV

RSV/G

RSV/G
RSV
RSVIG [F
RSV 8

24h

RSV

[ns0nE]| [ZEEENLOBE i
" - ESATITIEE RSV (TEM)
G-protein G-protein > t- Py s

g £: = KTHEN

e s R i
X BT

[ A BRI POHFT S

‘ DA NADKEG (BRE) H O HF

F-protein F-protein

Sl (RBENHALBATS

RSV

RSV
claudin occludin

mRNA TER

G M2-1

RSV
NF-k B
TNFa  RANTES

40
1.Nomura K, Takano K, Himi T, Kojima T.
10 9 10 Pseudomonas aeruginosa

elastase causes transient disruption of tight
junctions and downregulation of PAR-2 in
human nasal epithelial cells. Respir Res. 2014
18;15:21. doi: 10.1186/1465-9921-15-21. (
)

2. Abe A, Takano K, Seki N, Himi T. 7 7

The clinical characteristics of patients
with IgG4-related disease with infiltration of
the labial salivary gland by IgG4-positive cells.
Mod Rheumatol. 2014 Mar 26.
http://informahealthcare.com/doi/abs/10.3109/

14397595.2014.891964 ( )
3. Tabeya T, Seki N, Takano K, Himi T, 12
10 The role of cytotoxic T cells in

IgG4-related dacryoadenitis and sialadenitis,
the so-called Mikulicz's disease. Mod
Rheumatol. 2014 Mar 4.
http://informahealthcare.com/doi/abs/10.3109/
14397595.2014.882045 ( )

4. Obata K, Kojima T, Yokota S, Tsutsumi H,
Himi T. 15 2, 14 : Curcumin
prevents replication of RS virus and the
epithelial responses to it in human nasal
epithelial cells. PL0S One. 2013 8(9):¢70225.
doi: 10.1371/journal.pone.0070225. eCollection
2013. ( )

5. Hirakawa S, Kojima T, Yokota SI, Himi
T, . 15 5,9 Marked induction of
MMP-10 by RS virus infection in human nasal
epithelial cells.. J Med Virol. 2013
85(12):2141-50. doi: 10.1002/jmv.23718. (

)
6. Shirasaki H, Himi T 4 4
Expression and localization of purinergic
P2Y(12) receptor in human nasal mucosa.
Allergol Int. 2013 62(2):239-44. ( )




7. Shirasaki H, Himi T 6 6

Localization and up-regulation of CysLT- 2
receptor in human allergic nasal mucosa
Allerool Int. 2013. 62(2):. 223-8. doi:

10.2332/allergolint.12-OA-0490. ( )
8. Kojima T, Takano K, Himi T 19
1,3,18 .Regulation of tight junctions in
upper airway epithelium. Biomed Res Int.
2013:2013:947072. doi:

10.1155/2013/947072.  ( )

9. Fuchimoto J, Kojima T, Yokota SI, Himi
T 15 2.14 Humulone suppresses
replication of RS virus and release of IL-8

and RANTES in normal human nasal
epithelial cells. Med Mol Morphol. 2013

Feb 5. 46(4):203-9. doi:
10.1007/s00795-013-0024-1. ( )
10. Shimizu Y, Himi T 20 15

Necessity of early intervention for
IgG4-related  disease--delayed treatment
induces fibrosis progression. Rheumatoloay
(Oxford). 2013  52(4):679-83. doi:
10. 1093/rheumato|ogy/kes358 ( )
11.

33(8): 806 2013.

12.
56 162-77,
2013
13. Fuchimoto J, Kojima T, Himi T 12
2, 11 . Hop water extract inhibits

double-stranded = RNA-induced  thymic
stromal lymphopoietin release from human
nasal epithelial cells. Am J Rhinol Alleray.
2012 26(6):433-8. doi:
10.2500/ajra.2012.26.3814.( )

14. Shirasaki H, Himi T 4 34 .
Localization and upregulation of the nasal
histamine H1 receptor in perennial allergic

rhinitis. Mediators Inflamm.
2012:2012:951316. doi:
10.1155/2012/951316. ( )

15. Hayashi J, Himi T 11 10

Analysis and results of Ku and XRCC4
expression in hypopharyngeal cancer tissues
treated with chemoradiotherapy. Oncol Lett.

2012 4(1):151-155. ( )
16. Yokota S, Himi T 6 5 .
Clarithromycin suppresses human

respiratory syncytial virus infection-induced
Streptococcus pneumoniae adhesion and
cytokine production in a pulmonary
epithelial cell line. Mediators Inflamm.
2012:2012:528568. doi:
10.1155/2012/528568. ( )

17. Ara S,_Himi T 14 12 .
Sorting nexin 5 of a new diagnostic marker
of papillary thyroid carcinoma regulates

Caspase-2. Cancer . 2012
103(7):1356-62. doi:
10.1111/j.1349-7006.2012.02296.x.( )
18. Himi T, Takano K 5 1 , A

novel concept of Mikulicz's disease as

IgG4-related disease. Auris Nasus Larynx.

2012 39(1):9-17. ( )

19. Shiga K, Himi T 25 16
.Malignant melanoma of the head and

neck: a multi-institutional retrospective

analysis of cases in northern Japan. Head Neck.
2012 34(11):1537-41. doi:
10.1002/hed.21984.
20. Nomura K, Kojima T, Himi T 7 2.6
Regulation of IL-33 and TSLP in human
nasal  fibroblasts by  proinflammatory
cytokines. Larvnooscope. 2012
122(6):1185-92. doi: 10.1002/lary.23261.

)
21. Kamekura R, Kojima T, Himi T 6
2,6 . The role of IL-33 and its receptor
ST2 in human nasal epithelium with allergic
rhinitis. Clin Exo Allerav. 2012 42(2):218-28.
doi: 10.1111/j.1365-2222.2011.03867.x. (

22. Shirasaki H, Himi T 3 3
.Anti-leukotriene therapy may be effective
for the treatment of salivary eosinophilic
inflammation. Allerool Int. 2012
61(1):175-6. doi: 10.1155/2011/259867. (

)
23. Yamamoto M, Himi T 22 16
.Value of serum gG4 in the diagnosis of
IgG4-related disease and in differentiation
from rheumatic diseases and other diseases.
Mod Rheumatol. 2012 22(3):419-25. doi:
10.1007/s10165-011-0532-6. ( )
24. Yamamoto M, Himi T 13 11
Risk of malignancies in IgG4-related disease.
Mod Rheumatol. 2012 22(3):414-8. doi:
10.1007/s10165-011-0520-x. (
25.SekiN,HmiT 5 5 .Spontaneous
regression of lung lesions after excision of the
submandibular gland in a patient with chronic
sclerosing sialadenitis. Auris Nasus Larynx.
2012 39(2):212-5. doi:
10.1016/j.anl.2011.01.025. ( )
26. Shirasaki H, Himi T 4 4
Correlation of Local FOXP3-Expressing T
Cells and Th1-Th2 Balance in Perennial
Allergic Nasal Mucosa. Int J Otolaryngol.
2011;2011:259867. (
27. Okabayashi T, Yokota S, Himi T 9
7 .Type-IIl interferon, not type-I, is the
predominant interferon induced by respiratory
viruses in nasal epithelial cells. Virus Res.

2011 160(1-2):360-6. doi:
10.1016/j.virusres.2011.07.011. ( )

28. Masaki T, Kojima T, Himi T 16 2,
15 . A nuclear factor-«B signaling pathway

via protein kinase C o regulates replication of
respiratory syncytial virus in polarized normal
human nasal epithelial cells. Mol Biol Cell.
2011 22(13):2144-56. doi:
10.1091/mbc.E10-11-0875. ( )
29. Yokota S, Himi T 7 6
Respiratory syncytlal virus infection and the
tight junctions of nasal epithelial cells. Adv
Otorhinolaryngol. 2011;72:153-6. ( )
30. Himi T, Takano K, Kojima T, 8 1,2,
7 . Mucosal immune barrier and
antigen-presenting system in human nasal
epithelial ~cells. Adv  Otorhinolaryngol.
2011;72:28-30. ( )
31. Takano K, Himi T 4 1,4 LA
well-differentiated  liposarcoma  of  the
hypopharynx. Otolaryngol Head Neck Sura.
2011 144(3):479-80. doi:
10.1177/0194599810391727. (
32. Kondoh A, Takano K, Kojima T.Himi T
9 2,39 . Altered expression of
claudin-1, claudin-7, and tricellulin regardless




of human papilloma virus infection in
human tonsillar squamous cell carcinoma.
Acta Otolarvnaol. 2011 131(8):861-8. doi:
10.3109/00016489.2011.562537. ( )
33. Oura J, Himi T 8 7 .
Extracellular heat shock protein 90 plays a
role in translocating chaperoned antigen
from endosome to proteasome for
generating  antigenic peptide to be
cross-presented by dendritic cells. Int
Immunol. 2011 23(4):223-37.  doi:
10.1093/intimm/dxg475. ( )
34. Nagashima T, Himi T 18 17 .
Arachidonate 5-lipoxygenase establishes
adaptive humoral immunity by controlling
primary B cells and their cognate T-cell
heln. Am J Pathol. 2011 178(1):222-32. doi:
10.1016/j.ajpath.2010.11.033. ( )
35. Takano K, Himi T 5 15 LA
clinical study of olfactory dysfunction in
patients with Mikulicz's disease. Auris
Nasus Larvnx. 2011 38(3):347-51. doi:
10.1016/j.anl.2010.11.008. ( )
36. Ogasawara N, Kojima T, Takano K,
Himi T 13 23,13 Epithelial barrier
and antigen uptake in lymphoepithelium of
human adenoids. Acta Otolarvnaol. 2011
131:116-23. doi:
10.3109/00016489.2010.520022. ( )
37._Ohkuni T, Kojima T, Himi T 12
1 2 11 .Poly(I:C) reduces expression
of JAM-A and induces secretion of IL-8 and
TNF-a via distinct NF-kB pathways in
human nasal epithelial cells. Toxicol Appl
Pharmacol. 2011  250(1):29-38.  doi:
10.1016/j.taap.2010.09.023. ( )

38. :

50 1 72-74 2011.

39. ) , .

TSLP
50(1) :38-45, 2011.

40. \

RS

50(1) :80-82,

2011.
5
1.
1
25 9 6
2.
8
25 6
20
3.
113
2012
5 1

4. Chronic

Rhinosinusitis

61
2011 11 10-12

5. Himi T, Round Table. Mucosal barrier

function in nasal inflammation. The
regulation of tight junction in
nasal epithelium.  XIV IRS, XXX
ISIAN Tokyo, Sept 20-23, 2011

1

2012 1-433

11-12 2011

o

Himi Tetsuo

90181114
@

Takano Kenichi

70404689
(Ohkuni Tsuyoshi

40464490
Seki Nobuhiko

30404693
®

Tsutsumi Hiroyuki

80217348
Kojima Takashi

30260764



