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1. Sensitization

A WA QA= dejAo ofF 73
(sensitization)©] t}. Antigen presenting cellll
ol= Ao &3 naive T-cello] A&
=1t}. Antigen presenting cell®] Al tf 3}
= 43 HEHe dA ey monocyte,
dendritic cell, B-lymphocyte® o] olol &3 A
o2 ZAAL Mo 3] AFH naive
lymphocytex TH-2 typee dFH+=E w3t
o 71 A= [L-4, IL-5 IL-13, GM-CSF
5 & IgE A vlwbME, S4+e] E43) 3
AEZNZY] d3E SJAAY. 53] IL-4,
IL-13€ resting B-celle] Ia antigens T34
713 IgE AAHS EFAI7IH, IL-5v A9
a4 2 2AW=ZY o5& F7F A7IH ZA
7Y AES AT

o]

el fdel IgE7) i’&@@ffh—‘:— Aol s}
o FAF FAMN AW, ZE HAHE IgE



mi7Rel 2% rjHe=wt A¥E & U otE
g AHoAME IgEe] FoA4L FH O
dut AelA F2 ZAs= votEAAY A
(87 WdAH Aol old Feo AP A
Aol M= IgE7F BestA] ¥e ALz 84"
oh weha] A el A vl A A A
AL olEdY AT BA S AL A
ZhE o, HlolEgAd YA &HA WS
Jodle obF wAsA EF Sdo| YA,
Hpol2l = el ¥ Wrgol obdrt AT
EAR o A7 988 ez A4Ed. g
ARt ol EV Y Ao} u[olENA My =F
o] 7ix FZA IL-4, L-5 mRNA”} F715
o} Zpol7t gla& HILSAUH.

2. Stimulation

HRb|EZ ¥l A+ high affinity IgE
receptor®] Eo] IgE 7} Eo] dur)l AEAHo
2 dAe 2 g Ao] IgEdt BEF
t}. olwl BvlRAEE degranulation® 3
AZEARY g8 w7 228 HEAEG.
Histamine, <] £ 59 protease (heparin,
trvptase), AAE cytokineso] hEAHojH =
3t Al¥ 2o 3l arachidonic acid”} thAH o
leukotriene™ prostaglanding o] AR}, <&
A EFY F FEU dojus H2NkgE
A X o)X EB]H = histamine, LTC,, PGD,
s o3, a2y vlolg A& Zrgoly oAy
ol 9o ML o]Ae=z MHYgsdls] st}
mretkx dlotEdA HAdAe Tl ts)A
= O d77F 888 Ao=E AlsHET.

3. Signaling

Stimulation THAllA &defdel o3 n]ghA
FoA Yvor o4 wifEdd o FAY
A4 &S Jetdl 3, g HE2E Apojo A
G e HaAg wrSo) 9 V| =L
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L APRG, HDAXAXN HeE oI
cytokineE°l T-937F, dAAE, ¢+ 5L
843t A7l 2 AH#=EZ TNF-a IL-ZR,
TH-2 cytokine 58 HH|sld d5& S £
AN, = grle] &g Fle] FiulEAHA
TH-2 reponse’t 78} o] IL-4o ¢j3 IgE A
Abo]l Z7vslAE 1, IL-5 GM-CSFol &8 &
A7y ZAEE 3 AEV| R oA A HH.

4. Migration

AT 7|22 FF ojF L 7lEA RS
chemotactic signal® JFAE 2 & WA E,
71 NI MXE FHo| )+ adhesion molecule |
o] &3t} o]® chemotactic signal®] *-83}
o g AE9 o]Fd TAsS=Avw FHAA
ot ot} chemotactic cytokine ¥ arachidonic
acid A} 28] #o] & Ao =2 ALY,

Chemotactic cytokine2 2+ GM-CSF, RANTES,
eotaxin, IL-5, IL-8 &°| ™. 53] RANTES,
eotaxine Z¥3 ZAY FFFA EdHoH.
Arachidonic acid WA} 822 LTB,, cysteinyl
leukotriene ¢! LTC,, LTD,, LTE, % $8&
FA A2 AZAEY. o2 cytokine H
arachidonic acid A} €2 &2 EFHE} &
T UEAHE sz AIMAE ERd Us
adhesion molecule®] €d-E F71 AlZith

Cytokineol] 9l &4d3d %5 AXELS
H W A2 AE selectind]l g3 WHIAAME
Hol rolling®th @Fo] " FPHAA Ry
M ¥ Y& intracellular adhesion molecule
1ICAM-1)&] o&do] F7 3, oA ligand
¢l lekocyt factor of adhesion(LFA-1)°] |%
AEo] BHAHAX JFHESO] & A
XE 548 E# 9E olFqT. HId=
B wE A o]Fe HoldtA gts
W MNE W9 very late cellular adhesion
molecule-1{VCAM-1)3 o] A9 ligand?l ZAt
FolA 2 HE= very late antigen(VAL-1) 9]
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HEAHA A7 2GR HZ]  gig
adhesion molecule®] H17} 3] AP
A,

5. Activaton

Be A2y 7IEW ojFroez Ao FA
< TEATI 7] FF3 Y. granulocytes &
A3l= o] eosinophilic cationic protein, major
basic protein, cysteinyl leukotriene, PAF,
protease, superoxide & AA3tHof 3o, =
8] ZATe Aol AHe FEF W& F8
3 J&g gt} IL-5, IL-13, GM-CSF %9
ol IAF7F BAHIEHYE IATE Axd ‘-H
o] HA MEHA ddds Fyjgo
[L-5% & &EAstE cytokine F
AT 84AE AZEo

6. Tissue damage & destruction

7|2 AYHEE Ve Z2EES BRIsle 23
A vlol "Holn, 7|HA HEZ oY A& 7
#A B3 7]1F°] A+ NO, PGE2, neuropeptide
(substance P, neudrokini A, neurokinin B)¥-3j
A48 Haste Ue A4 Ragolt, A
2o dF5& 72 Ay Axe #AE {23
o, metA 7lE AEAEZE fAEHPYE W A
YAl Eo] &Rt L2 ol¢ Ed HA%
neuropeptide #3I J 49 IFIof 9F
substance P, neurokinin A, neurokinin B¢ %
7t 7184 5 a3t B3 72 Ay
Axe] Hae] osia =Fd C-fiber7} ¢
A=A o AFHWE axon reflexE E3
sensory nerveol Al neuropeptide”} EH] 5ol 7]

B4 £32 FLAAY,

7. Resolution

Hao] zahstel wYg} HE ALY o

=
ox HIHo=
4 §KﬁblfOSls) ‘?—23}04 subbasement membrane
9] thickeningg °F7IAZITh J1# HEZ]
hypertrophy, hyperplasiag F+EAA F73A<Y
Z2 WalE 7HA e v H]l JIEHAE #
a7l = et

M85 HEQ ) EX

1. &

FATE Ao gF ¥ #Ase 7}"}
72HE AXolvt, A @k iz 843
H AT wo] FFEY. webd HE 43
¥ WA 3AFAA JAAGelH FEIE
ot A E A WA o dF AR
A AAEE PAF, LTC4 59 33 wiEd
# IL-3, IL-5, IL-13, GM-CSF%9¥ cytokine
of ojFA EAdsEH. g4dsd IdTT
basic protein, lipid mediator, cytokines &
v gich, EAEFe] AEE Y= gy &
Hagdol o, UFFAHo= MBP(major
basic protein), 2% 3¢ oll= EDN(eosinophoil~
derived neurotoxin), ECP(eosinophilic cationic
protein), EPO(eosinophil peroxidase)el 1o &
A3 Hu grie AX 54 dddo] &£HlH
of d& 9 7| Ay Axe &4t AAZT
g433t8 A #He 21X & (phospholipid) 2
X E phosphlipase Aol 293 lyso-PAE 7} A
A 5] 31 acetyltransferaseo] €3 PAF7} AAHH
t}. %3} arachidonic acidZ% € liphoxygenase
of 9 leukotrienesd LTC,, LTDs & 15-
HETEG | ©Eo] Rt} o] ui7} SdE& %

g3 7BA FEAH AR FHYL Eolm

fe
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AT U B8 FAel o] zAT 7|
=0 $9¢ /7T BuHE cytokined
= TNF-a, GM-CSF, TGF-a, IL-5, [L-8 59
glo] 7| =g Z=e] BT

2. H|QF M=z

HREAE = dEA] BE-E FEA7e A H
B GAe MEolt -13‘4 d| A 2 g
Aol X= & 48
Y F HAHE SAY A4 ¥kgol FoFdl
ajgk A¥ Ewe] Eojgls IgEol So] &eiA
ol Eoj¢t Bowl A EHo o wjs) 4
S E4u|3tt}. Histamine, tryptase, heparing ©]
f2ld ot vw A2 9= arachidonic acid®]
A S7HEEA 783 lipid mediator?t ¥&
¥ =4l cyclooxygenase pathwayE 23] PGD.
7}, lipoxygenase pathway® %3} LTC, 7} =+
2 AAHT. EHEHE cytokinel. 23 IL-3,
IL-4, IL-5, TNF-a, GM-CSF &°] 4.

3. CHA] M

R AAeA] A=E A AlEs dgAxE
U} S8% AE4S vl Hd2 3t A g2 A
X9 F7E B F dow low affinity IgE
receptor® $3 43ttt 28R Oy A
¥e 98 279 mediator & cytokineg 4]
3}, Mediator25 TXA,, PAF, PGE,, LTB,,
NO, oxygen radical 5°] 2t} Cytokinel 2+
I.-1, IL-8, IL-10, TNF-a, GM-CSF, PDGF,
MIP-1a &°] Ao

Qe M GF uge] A% g F4A
dYS Wk HA LA $YHY T-Yuy
b Zksel ZlEY AT 2488 T-9
d7E AN wY 93 B TAY 4
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3 t}. Antigen presenting celle] €3] ¢
=2H d7dAA TH-2 477t ®te
18] o]XozHE IgEAAAY 34+ &4
4.3 [-4, IL-5 IL-13, GM-CSF&°] wt
o{Z .
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IV. Arachidonic acid cascade

Ay GFAEAN Yo dF W EF
% prostaglandin® leukotriene-8- ecosanoid 2}
3 3=l o] ¥+ arachidonic acid WiAF 4t
Zolt}. o8] RS A ME A EEH
%1+ phospholipased] <34 arachidonic acid
7t ABAEE cyclooxygenase$t lipoxygenase©ll
o) oz Al EFo] vrEAAAA Ho

1. Cyclooxygenase pathway

9,
o
fru

£ 53 wsoAe Wied2 7
A P& °]9&7—‘-}% st PG, PGE, ¢ 7]#A
5l PGD., PGF; e, thromboxane
A7t E"E‘]’ﬁl %<9 % BALF<lA PGD.
9} TXA;7F F7H8t. o2 HAAAM=
cyclooxygenase 94 &3V} 7St prostanocid
giAkell ofE W37} dAlsE Aex AlsdHT
Z cyclooxygenase®] Al &3}y F7Hg o=
At)A o2 lipoxygenase 427} A=
leukotriene®] A§Ado] RolFo =z WA=
o7 AZtHG,

2. Lipoxygenase pathway

Arachidonic acid7t 5-lipoxygenaseo] 2|3}
leukotriene2. 2 tAIETH LTA, & EB¢AS
Z7+ gA} E2=2Z wWE £52 sulfidopeptide
leukotriene(ILTC,4, LTDy, LTE, ) LTB,Z W
glt}. 5-lipoxygenase 2= oo 12-, 15-
lipoxygenase®] ¢]3] 12-, 15-HETEs 7} AA



Table 1. Cytokines and their function
Cytokines Producer cells Actions
IL-1 Macrophage, epithelial cells T-cell activation, macrophage activation
IL-2 T-cells T-cell growth factor
I.-3 T-cells synergistic action in hematopoiesis
IL-4 T-cells, mast cells B-cell activation, IgE switch
IL-5 T-cells, mast cells Fosinophil growth, differentiation
IL-6 T-cells, macrophage T, B-cell growth, differentiation
I1L-8 Macrophage, others Chemotactic for neutrophil, T-cells
IL.-9 T-cells Mast cells enhancing activity
IL-11 Stromal fibroblasts Synergistic action with IL-3, and IL-4 in hematopoiesis
IL-13 T-cells B-cell growth, differentiation
IL-15 T-cells T-cell growth factor, IL-2-like
TNF-a Macrophage Local inflammation endothelial activation
TNF-$ T-cells, B-cells Endothelial activation
GM-CSF Macrophage, T-cells Stimulates growth and differentiation of myelomoncytes 1
MCP-1 Macrophages, others Chemotactic for monocytes
MIP-1a Macrophages, others Chemoattractant for monocytes, T-cells, eosinophils
MIP-18 T, B-cells, monocytes Chemoattractant for monocyte, T-cells
RANTES T-cells, epithelial cells Chemoattractant for monocytes, T-cells, eosinophils
Eotaxin Epithelial cells Chemoattractant for eosinophil
) A7tk warr " A A cytokine networks
LTB,E 3&39 3279 88 =4 2y EZsn o]AE oldlste AL T asin. M4
ojth, LTE, = &At7te] slat =2z 34 2 dA gFol #od= cytokines 893}
7o A BFS § ) Sulfidopeptide?] A &3t @e(Table .
LTC,, LTD,, LTE, & 7187 %2 $249]
I B34 A AA microvascular leakages
2 Al 71 VI. Neurogenic inflammation
Aol 71" F syl AFA A o 7] A
55 o433 olF EF wrEol o7 AFA
V.. Cytokine network 7] 421 neurogenic inflammation-g 49 st AT,
712 BEFHE ANAAdE 27 ABA, ¥
Cytokine< 4o wtAd HF dlgol] uwl$- w7t A7AA, NANC (non-adrenergic, non-
8% FEg FIrh oAy AFAM Ule cholinergic)A1 A A7 ok, F a7z AZA=
cytokine< & atgol ¢ EF W&E L vagus nerves T 7|#x B&, AR, Ha
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of Bx%tt RFazt AZFAAY AFL efferent
vagus nerveE T3l acetylcholined HE3=
2 718A 5, Ao Iy FHE FEAF
o}, Acetylcholine< M1, M2, M3 muscarinic
receptore] 2830t AAANAL 72 HH v
TEFTG. meps  ZZAFANA  BHHE
noradrenaline2 7| #A FE 2 & FFE 7
2] A %318 8F adrenalined] &3 71&4 H
g o] EA3t= adrenocepterd] 2H-gsle] &
= oS FEAINY TFI)Y BXEE 1L
A 7 (sensory fiber) vagus nerved E3}d
71372 HAHAME o] £A3%t. Myelinated
sensory fiber2} unmyelinated fiber(C-fiber) ¥

F7F At} Myelinated fibers <159 7] 39
cough recepter$t 7] A A9 irritant recepters
&S I C-fibere 7184 AHAE, 83 A
Bdell E¥3 Gvld7] capsacin, bradykinin
ol dudit) #9 25 F9 sensory fibers
A& vagal CNS reflexE E3}9] efferent
F 3} acetylcholineS #8383,
C-fiber& axon reflexE 389 neurogenic
inflammationg &A1 71t}

Neurogenic inflammation2 neuropeptide 2}
axon reflex’} #As= g5 wgolg. 71&=
BZS HEEel o)A 715’6}ﬂ A E7} et
a8 e C-fiber7l =& HU, ojud 7| &
Hel o AA9t AT HEHE o
g Wiz EZo] o3& C-fiber7} A=S wow
afferent vagal fiber7} @A=L o =z
axon reflexE %3 A sensory narves €31 U
& 7} o] Xell M substance P, neurokinin A%
tachykining &322 7|32 F£& 7|24
2ol 8 Wy dd FHE FVAA E
HAAE 7HH 2o B3 7| FHAEe gt
AT EQol EA3E neutral endopeptidase
(NEP)S} A4 & 713 & AR AN Bulge
tachykinin® oA} A3stell 213 tachykininZ7}
2 neurogenic inflammation®] ©& Z7}351A

2.

vagus fiberE
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