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Role of Reactive Oxygen Species in Allergic Rhinitis
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Among many factors explaining recent increase in the prevalence of asthma and allergic rhi-
nitis, role of reactive oxygen species (ROS) during development of these diseases is increas-
ingly considered. Due to their highly reactive nature, ROS produced mainly by the phagocyte
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Allergic rhinitis -

nicotinamide adenine dinucleotide phosphate oxidase complex have been considered harmful
mediators of inflammation for a long time. However, there are an increasing number of find-
ings suggesting that ROS are anti-inflammatory and prevent autoimmune responses and aller-
gic diseases, thus challenging existing dogma. ROS might not only be produced as a mecha-
nism to eradicate invading pathogens, but rather as a means by which to fine-tune the inflam-
matory response, depending on when, where and at what amounts they are produced. In this
review, the author aim to describe the current findings highlighting ROS as regulators of inflam-
mation, focusing on asthma and allergic rhinitis.
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Reactive oxygen species.

o] 2Auh| 7|53k gl Fo| dEA] AR 4 B
HA2H7 |53 del27RgS Z3Rt del2r] Aokt
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AL AFAS F35He, B8lA 0 2 HES Ao] o 1
A2 A superoxide anion(O,), hydrogen peroxide(H,O»,),
hydroxyl radical(OH), peroxinitrite(NOs"), hypochlorite ion
OCI) 5& xI5}lo] o]2% gololt} ZATLE Z33F A
APE7L QFLoflA] S0l njdEol oa LAJSkE]H Az}
T} Aj3zRlef oA Q)% nicotinamide adenine dinucleotide
phosphate oxidase(NOX) E3A|7} AgteHA] JAAE
TSl o] R4 S0l nEERE S5 HIse
Aek-S s o] Il A] 2R 9] &4} ofe ZgholA
Hol= g5 sk Ao & UulA girh o] o] A4 o]
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o]} Taket AlZA A= NOX BEHA|So] Was L ol 2
HARAE BB Aol BEA) BRAAL ol hY %

2 NOXl| oJ8] AA=ATE 1 Qo= nEREgo} 5-1i-

HES olglo] MARA, AL 5 B o
271552 RuA S A7 50| 51 AR B 71 E
o] erejA|m gict.

NOX %‘?ﬂl'i'ﬂ“i gp91phnx, p22phnx, p47phnx, p67phox, p40pl1ox
5 B 7] subunit SR S 0] Qlo] kol = Hof

A Uo7t A= vl gHgskEH Agtete] SAAE ThE
o] Wrk(Fig. 2).” WHd8-0F& % (chronic granulomatous dis-
ease) ©] NOX 534 5 45| Zghe 2 Aol Zasgh
LS THEA] Sk Agke 2 St Aldolu X
Yo 2HE AAS BS3R| Falo] ofd wiiy g 7+
oo g 1EuHA =} Neutrophil cytosolic factor 1(Ncfl)
FAARE p47"" & codingdhe AR o] A knock-
out Al7|H NOX EgHAo| Zjto] A E/ditas vHEA|
oM E=T, o] sERUEE Fol E/9Aa0] Aol High
W Atso] ==L ok theFet oA AdE EAgAL
2 o) HEE g 542E o]Qlo e AlEAI T

Mitochondria

CitC

Stimuli inducing increased mitochondrial
generation of ROS:

— Serum deprivation — Hypoxia

— Integrin signalling — Ceramide

— Apoptosis - pS53

— TNFa — Oncogenic ras
A

NADPH oxidase

Phagocytic cells

20, 20,

Fig. 1. Major cellular sources of reactive oxy-
gen species in living cells. Reactive oxygen
species are generated in mitochondria (A),
and by NADPH oxydase (B) and 5-lipooxy-
genase (C). HPETE: hydroperoxyeicosatet-
raenoic acid, SOD: superoxide dismutase,
TNFa: tumor necrosis factor a, ROS: reactive
oxygen species, NADPH: nicotinamide ad-
enine dinucleotide phosphate.
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Fig. 2. The phagocyte NADPH oxidase (NOX)
complex. [Adapted from Hultqvist M, Olsson
LM, Gelderman KA, Holmdahl R. The pro-

p40
phox ( e . tective role of ROS in autoimmune disease.
¢ = NADP NADPH Trends Immunol 2009;30(5):201-8]. NADPH:
pé7phox . L . . . .
Intracellular nicotinamide adenine dinucleotide phos-
space phate, GTP: guanosine triphosphate, GDP:

guanosine diphosphate, ROS: reactive oxy-
gen species.
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UHg-SotES Aol A rheumatoid arthritis®] 2HAJo] B
A 24t o] Astel xSk Anrta/dol
A71=)7] AR AL 7 @ Motk o]ET& rheumatoid
arthritis €]°]| antiphospholipid syndrome, recurrent pericar-
dial effusion, IgA nephropathy, cutaneous lupus erythema-
tosus, autoimmune pulmonary disease 52 t}oFst 27
agto] wHdSolE3 SAtelA EakA WSk Ao HaL
A /AT AslEH AP o] SRtk A7t
o] &1a)z)7] Al2stiet”

THdsobEs3 EAtol A AzhHagte] & Hgst= Zlo
Aozl & Aol HAREGo4Q] ogto] FEAT
B3l A e & x| Qlrk NOX E5A]2] U2l Nefl
gene®| mutation ¥ B2 A collagen—induced arthritis
o} tpubgo] HYSIAI=T, o] mh-20fA] collagen 50|
[eGe} A paIRt-g-o] S7 Elo] QlojA] E/dikaof 47t
T-HZE 58 AFPHAe] S7to] Boigto] B iEiet”
T3 NOX2 knockout HH-20f4] ¢ o] Z7tet 3 &

o} U} tumor necrosis factor a2} interleukin-1 52 I3

o
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#H Alo|E7}e1T} collagen E©] 1gG7} 7= o] Il Treg
o] 7431l ThAIZS} TITHIE 7L 7kt aet” tlal 7t in
vitro} in vivooll Al Treg& =L o] Fis8 4]+
oA RAElE BAdAkLo] vl st Aoz Yhe Y E5t
HAARA|2] dexamethasone®] ratollA] tha]lFLe] EHAdAkA
WAL 277 AL Hste] A Zo|Eo] 27| 7]
ol &= BAJAkA T} Frofglo] A F L

Ncfl-deficient PH9-220 4 &3t Treghl3£2] ThA| 20|
o3t A5 ThAIZS] Treghl o] thet THE B5% wild
typeoll Bl F-osHA] 7HAstlet. T3 wild type vH-29]
A FE3L Treghl 22 25t ThA2S] AT FAEIAI]
n-acetyl cysteinedl| 9] 743t whebr] LA
TregM22E S7HAZ B ofug} Tregh|222] ThAE Ao
T Bofghe & 4 Slk EAd4bas AgAdo] AstElH ThAlZ
FHO] chlzlo) sulfhydryl7](-SH)7} Zo] F2kg|o] £h¢lo]
dojif=d|, 3o 2 ¥ (reduced) ThAZ7} in vivo
oA ¢ o8 A1 1 FAJo] Fstrhar gk
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diesel particulates, isocyanates 52| 242
o] WP g 7 25E7} Zshed) of
¥ oxidative nature”} AcH= A3} 4]0
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oFA Itk A7}t Eoloth

Oxidative stress7} 214]9] dhof] 293} S-S AJAlSH=
oL 5o] wWrl HAIERIe] S7]o|A4] hydrogen peroxide”}
AR 7)) 7E%)5,"” 7E%)= hydrogen peroxide2]
B S I T ke AR R K o e
7)ol A &3 thAAtel A B E=2 superoxide anion®] Bk
SofR| 1, G AFA] TAbLol| A Ak APAJo] Z7}
3} A EZ Yol superoxide dismutase, glutathione per-
oxidase, catalase, peroxiredoxin 52| 3AFSIA|7} HholA]
A8 SAAEAE AE]3it o] LS| 5 peroxiredoxin®]
71 E/data e} e vh-g-sho] H|7E ARl hyperoxidized
form S 2 WHattiar de#] gick AA18Ex19] peripheral blood

mononuclear cellsol|4] A1 H T} hyperoxidized peroxire-
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doxin/peroxiredoxin®]7} $3L, hydrogen peroxide **] %
A7) T wo] AAJE|SIT of2fgt Aats HAISERLeA]
peroxiredoxin®] &/g4kas A2 5elo] ZA4elo] Hlsl 7k
o] oxidative stressol] ‘=&ES AJARgHEY
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