PHIRHLHETT P ESEHL
$ x4

FHELGALBEAS IO B 39 2 [L-1THF E g aAm

R F R BRF L2 A FE L BE(F3E)

21
21
#
#

o

—_

RN

oW BuARE
S 5.+ MOST 104-2314-B-040-015-MY3

o B 106#08% 0lp 2107#07* 31R
E o LFEEFL

a F A Esota

A EFE A R

BAR D FAla-RiEmmE: 2T
Plrpmyd-HEem: 274

P X R 107 & 10 * 30 P




N
P B
o4 R

F ok o g A e R Ok RS L el
Tim?e o 3 i 45 R 2 IgER P R 2o o 3k % EH Se o > ch e R
&%F”ﬂ—ﬂﬁq@ﬁq]mﬁﬁ$wf&61r@mﬁnLT
BRI § o RAEHRELT *’ﬂlﬁ‘g""‘l'lf;lﬂ B A
/"*mIL 1754 > %'f%“)ﬁ‘; Moo ow IR L o AP T B g IR
hEMY Fad 5%y o FIP-fvest 2 ...m”?:LavThl’?F R
OVA#73% % 2. Th2 ek e 2 o
AETAPREE- F 222 VA EE D BEF R &4 15050 0 Y
ol F R iRR A FIN A A P R AerE Y e A
FACEELY &R THBEHE OSSR R SAIT E- HIER
FIP-fve & % it i Btt f o4
?iﬂﬁﬂ%i”“ﬂb%ﬁﬁﬁiﬁﬁﬁiﬁﬁﬁﬁﬁii”ﬁ
FARBEGA T HMP §F EiraR s P nll-4, [FN-r, IL-
5, IL-6, IL-23, Foxp3, IL-22 f= IL1T7: jn32*> ¥ fie £ FOXP3 »
RORrt % 3 %3¢ o Bis » 3 ip #m 47FIP-fvef>Treg r A it TGF-
P 5 Thl 7wz 15 [L-2297 482 chf 1;1@‘ P E s
PR R FR R BB R TR A R R T 0 R F RAT
%%%%°@diﬁfﬁéi$’4ﬁ*ﬁﬂ@ﬁq]m@ﬁ‘
""“ri%;\lﬁﬂv%é'ﬁ_é IR FEE LR R FEER S RE DR T
D B R AT S e o

Bt g v ~ FIP-fve ‘V*"T4Iﬁ IL-17

ey

: Asthma is a heterogeneous inflammatory disorder of the

airway. Th2 response 1s usually contributed to high levels
of allergen-specific IgE and eosinophilic airway
inflammation. Recently, several findings demonstrated that
neutrophils, not eosinophils, are the major inflammatory
cells in chronic asthma patients with steroid-resistant.
Th17 producing IL17 axis result in neutrophil inflammation
and IL13/IL22 induce airway remodeling. FIP-fve that
exhibits anti-inflammatory properties on OVA-induced acute
airway inflammation.

The proposal will focus on the mechanisms of IL-17 axis,
and their immuno-microenvironment in chronic asthma with
corticosteroid-resistant.

In the study, we will have established the chronic asthma
model with corticosteroid-resistant. We will evaluate the
potential therapeutic role of FIP-fve and corticosteroid in
a new chronic asthma mouse model characterized by increased
neutrophils in BALF cells rather than eosinophils using
Liu s staining. The effect of FIP-fve or corticosteroid on
OVA induced AHR was measured using a whole-body barometric
plethysmography. Airway inflammation was evaluated by IL-4,
[FN-r, IL-5, IL-6, IL-22, IL-23, Foxp3d and IL17 in the BALF
and in the serum that were assessed using ELISA analysis.
To assess pathological changes, lung tissue sections were
stained with hematoxylin&eosin (H&E). Immunofluorescence
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microscopy of CD4T-cell clones fixed and stained with
antibodies specific for FOXP3 and RORrt. DAPI was used to
counterstain the nuclei, and we will further investigate
whether FIP-fve reduce IL-22-induced airway remodeling
through the Treg/Thl7 resulting in TGF-/3 pathway in the
airway remodeling. The novel treatment strategies for
chronic asthma with corticosteroid-resistant could involve
in many pathways. Upon the completion of this proposal, we
will provide a new direction for treatment of
corticosteroid resistant asthma by enhancing neutrophils-
mediated inflammation and tissue remodeling.

Chronic asthma, FIP-fve, neutrophils inflammation, IL-17
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Asthma is a heterogeneous inflammatory disorder of the airway. Th2 response is usually
contributed to high levels of allergen-specific IgE and eosinophilic airway inflammation.
Recently, several findings demonstrated that neutrophils, not eosinophils, are the major
inflammatory cells in chronic asthma patients with steroid-resistant. Th17 producing IL17
axis result in neutrophil inflammation and 1L13/IL22 induce airway remodeling. FIP-fve that
exhibits anti-inflammatory properties on OVA-induced acute airway inflammation.

The proposal will focus on the mechanisms of [IL-17 axis, and their
immuno-microenvironment in chronic asthma with corticosteroid-resistant.
In the study, we will have established the chronic asthma model with
corticosteroid-resistant. We will evaluate the potential therapeutic role of FIP-fve and
corticosteroid in a new chronic asthma mouse model characterized by increased
neutrophils in BALF cells rather than eosinophils using Liu’s staining. The effect of
FIP-fve or corticosteroid on OVA induced AHR was measured using a whole-body
barometric plethysmography. Airway inflammation was evaluated by IL-4, IFN-r, IL-5,
IL-6, IL-22, 1L-23, Foxp3 and IL17 in the BALF and in the serum that were assessed using
ELISA analysis. To assess pathological changes, lung tissue sections were stained with
hematoxylin&eosin (H&E). Immunofluorescence microscopy of CD4T-cell clones fixed
and stained with antibodies specific for FOXP3 and RORrt. DAPI was used to counterstain
the nuclei, and we will further investigate whether FIP-fve reduce IL-22-induced airway
remodeling through the Treg/Th17 resulting in TGF-p pathway in the airway remodeling.

The novel treatment strategies for chronic asthma with corticosteroid-resistant could
involve in many pathways. Upon the completion of this proposal, we will provide a new
direction for treatment of corticosteroid resistant asthma by enhancing
neutrophils-mediated inflammation and tissue remodeling.

Keywords: Chronic asthma, FIP-fve, neutrophils inflammation, IL-17
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Fet o R0 AT ER R e ek 2 R F AR H A R 26 T T RN
2 A
RS

“7 % fichy W 4 088 SPSS g 7 #icdy A 470 Bicdy % 4 median +/- IQR & 3R> 5i3t P2 Mann-Whitney
Utest #is £ F £ &E%iﬂ (p<005)mx;(:}7‘§z

R B2
A H 2 R M RATHCS fde » FIP-fre 2 end
PR RSP DA Ry ERERAEGY AR FIPfve s > 3 55 2 R AR
Fo sy s hs el s 0] &M etk (acute-PC )~ 2. #4448 k57 %2 (chronic-PC)
3. &2 pre & FIP-fve & (acute -pre FIP) 12 2 4, % [+ 4 post % FIP-fve % (acute-post FIP) ~
5. W {8 pre % FIP-fve & (chronic-pre FIP) 2 % 6. & |+ post % FIP-fve % (chronic-post
FIP) 5288y 5288 o
1. FIP-fve 3t &0 2R3 RATHN & i ¢ IFN-7 B E 5 Bk
15 % & (Figure 1) 7 &M RATR Y > i 12 FIP-fve 53 200ug PF#73 % & 4 o
F¢ IFN-y e mE 5 5% > LRI RAE Y F R 0 76 2 Mg P R x
POAIFN-y ehA RS R A ) B A28 2 %;#’*B‘%L POIFN-y ehEA E KBS - B e
FIP-fve f1j IFN-y 2 4 £ 5 802 200ug 163 £ L& 5 FIN BT BES > B
F % FIP-fve enis+ £ i a4F & 200ug/= -
2. FIP-fve $4% & (440 2 B 295 RATHCSY & AHR 1 enfp 5F
Aasis OVA M txacy %4 FIP-fve ek ac & H AHR £ %4c™ (Figure 2) 9 % %%
s

7 12 methacholine k& 5 20 mg/ml 5% pFenle gie (7 4 47 ik dp 6 % B 1> 67 FIP-fve
Gt e EhE s By [&L]v}ﬁ}af‘”ri,,bj it LI E AR K I g o @ ¥ FIP-fve
foent B HARFTLR T L o

3. FIP-fve & 1 & | (8 RATHN n i3 ¢ IgE 2 19G2a sh4 1
5 OVA R AT %4 FIP-fve 2 RATE R PR o i T30 2 3 s 1" ELISA
% i Bl F ¢ OVA-specific IgE £ 19G2a ik & (Figure 3a ~ Figure 4b) o & igdfA g & ¢
FIES FIP-fve chikar 8l ah Eg B i e ;fp #23t OVA kag e 3 OVA-specific IgE
PR P RERC Y EAR P EF LS (p =0.0002) - ¥ b & OVA-specific 1gG2a * & (Figure
3b) P E G B AR A FIP-fve chle w0 B Y 413 s 2 OVA-specific 1gG2a

S

4. FIP-fve $3¢ & 13 22 i 8 RATH RN vt 3 e 2B i
el wm (Figured) A& M kacie 5 FIP-fve ¥ 4 pre 227 post ‘e ety 2
mre £ & 6l 5 pre & (eosinophils 36.14 + 2.737x104 ~ neutrophils 24.29 + 1.487x104 -
lymphocytes 23.88 + 13.62x104 ~ monocytes 21.54 + 1.426x104 ); post % (eosinophils 42.32 +

2.9154x104~neutrophils 27.63 + 1.238x104~lymphocytes 23.75 + 2. 119x104~monocytes 25.46
6
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I+

1.321x104 )~ @ Mt 8 &5 FIP-fve % 2 H ‘mPe 3t ficis % 4o : pre & (eosinophils 43.25
3.801x104 ~ neutrophils 25.75 + 3.326x104 ~ lymphocytes 22.25 + 1.109x104 -~ monocytes
31.25 + 1.28x104 )~ post ‘= (eosinophils 37.214 + 2.37 x104~neutrophils 19.50 + 2.52 x104 -
lymphocytes 27.00 + 0.8165 x104 ~ monocytes 28.97 + 4.562 x104 ) j€i&3% A fkk 5 24 e 7
VERAEHILERD A RMEE OVA RagRE %5 FIP-fve {8 2 #3302 2B % —‘r‘;K"ﬁ A

IR % 0 F]PL ¥ Fr FIP-fve 3t e RIE IR G e L LB F - wank i

5. FIP-fve 3 & (8 &7 (3P :RATHN & BALF ¢ & filw¥e o i F

Th2 jm%e &
1% ELISA &iplz & 18 & 48 a8 6= FIP-fve {6 % 2 » &% (Figure 5) * &
Th fmrejrZ 2 IL-4~IL-5 1 2 |L-13 ch& 8 - 1395 % % Bt &+ FIP-fve eh i  5&Rag)
KA IL-4~IL-522 IL-13 % 7 g% ™ "% o
Thl w2 % 22 Treg Jm¥e ;ﬁ—;%
1% ELISA %ipl 3 & M8 &2 g M43 ATE .83 FIP-fve 83 e i#ien v | Thl 'wie
Z2_ IL-12 & IFN- ¢ (Figure 6) o 1 2 g Treg fmre jjr % 2. TFG-Benk & (Figure 7) - IL-12 &2
IFN-y chZ B 88 % ¢ 7 U@ @ h LAY SR L5 FIP-fve chRFTREARE S F P
B 3 om i TGR-Bens &4 FIP-fve s chiar &> A& M Z g F 2 5 ehie &_&']é‘.ﬁ”‘?m
BRI RS o
6. FIP-fve $3t & 18 &7 f 3 RATHN & BALF ¥ £ #6507 % eh2 Z(cytokine array ¢4
17)

Wi 1 S5 8o (Tablel) &M ¥ a7 & BALF ¢ IL-16~IL-17~1L-23~1L-27 12 2 TNF-a
Ts’ﬁ A3 PRy Aa MRPHEFOLREIP ] 3SR RAR - %5 FIP-fve 8 & 1248
BlL-27 chd S E P B 4o R B ARY § B F P S R HH AR Aok 1Bl
B oo Feb o R IRs S FIP-fve 5 IL-17 ~ IL-23 ~ TNF-a ~ CXCL1 14 2 TIMPL % 5 & ¥ <0

T

I+

Raihi A & RS FIP-fve f8 > B2 PIFRRAR L A g 8 Wit B
FehL B oo G BEAFTTHER 0 F L L L FIPfve 7 A s IFNy 2 2 23 it 57§ 1
100ug ~ 200ug # 400ug =] £ 3 ie (7 A& £ el hd S o JEd 4% 5 T 200ug 9 FIP-fue =
# % IFN-y eh& 3 & &2 400ug FIP-fve en 3 & - 827X F%4p >t 100ug =R S I A
&3 200ug o FIP-fve 354 IFN-y 5 5% > B0t 29 % @ 19:F 2% 200ug 0 FIP-fve % AL 28 o
;ﬁvﬂ EIRA g ST IR FIP-fve 30 ARERT ) ARy ERF B~ IgE chi RE &
L Th2m% ik hi e b > WA BFLIcg e
FIP-fve g corticosteroid 3t 18 RAT & et e 3 L et i £ ¥ s
M B {83 BN A g %o A4 FIP-fve i M8 RSP T 7L 5 s g £ % 1 op
P A AT o I E A IRA I~ §Rfk Z 4 corticosteroid &2 FIP-fve cif si— e 4 47 o AFEEC
B ek e G B H s wl§ 1 Normal Control % ~ 2. Positive Control % ~ 3. Pre- cort 212
% 4. Post- cort = ~ 5. Pre-FIP 217 % 6.Post-FIP % » & = & ﬁ:f NC 235 62 ¢ » Hépy 5 8

2 o

x

B =1



FIP-fve g1 corticosteroid ¥R 14 RATH A FiFR F B+ P
A s OVA Mt xkac? %4 FIP-fve & corticosteroid ik st &8 2 AHR % 34T (Figure8) >
F B % % ~ 774 methacholine k& 5 20 mg/ml &% prene &8 (70 47  Ryp S % 8T » %4
FIP-fve ¢ corticosteroid s iz ffi fH8p 3hac § reecd v e B R F P % o
FIP-fve g corticosteroid ¥ *t i &8 AT & w F ¢ IgE & 19G2a e 5F

PR EEE LR A Bk 18 41 ELISA % iRl ¢ OVA-specific IgE £ 1gG2a
ek B (Figure 9a ~ Figure 9b ) - 194587 1 % % OVA-specific IgE = OVA IR a e &_p &7 cdf 4o >
@ {ﬂf FIP-fve ts R &_7 ?;t«‘ﬁ?i‘ffT % 10 4 A& OVA-specific IgG2 2% 4 » PC e 4p i3t H o mw|H o
¢ 2 OVA-specific IgG2a #2728 » & 3 3% § » iz 4p b2 FIP-fve 2 corticosteroid % w #
OVA-specific 1I9G2a + = t& qj& o
FIP-fve £ corticosteroid it § iz $ B 48 RAT R F e if ¢ chimie RE
BAEAT/F R - ORI R F RPN G PR Lere B B P R e “‘%' [
e L3k A RpA T %S (Figure10) # R - PC Elm®e 3 fic S & ¢ A & fi dicim®e @ i P
ot s PR 2§ > HaF w02 eosinophils £2 neutrophils e fe B 5 B2 EF o @ ALK
4 FIP-fve fr corticosteroid = (= # eosinophils # P 7 & ¥ 1 > > [ P¥ & neutrophils #&p » 7
PORE R D o e 5 FIP-fve e B B8 ¥ o @ post & H neutrophils » § 4pfe IR % & T PP AF o
FIP-fve £ corticosteroid ¥*t i j&8p AT &% j2 i 3@ ¢ Th1/Th2/Treg % & % W 5
Thl 22 Treg % ¥k
F1# ELISA % %% je i@ %% ¢ Thl cytokines % L& (Figure 11) o 194587 1 % % ko1 %
FIP-fve tred w3 H_p it e b @ 2 IL-12 & IFN-o &P 834 > 2 & TGF- B i E R
AR F T "Eenem A corticosteroid e B2 AR IL-12 22 IFN-y & 3 34 e H3Sech i ME A
F %5 FIP-fve 2w % # % » ® %4 corticosteroid 2 & TGF-B & ME ¢ > & L fu &%
ek R AR F A § e BVA S 2 FIP-fve £ B S LB -
Th2 m ¥ %
FI* ELISA %] = F 2 # 2  &j% ¢ Th2 cytokines «h# & (Figure 12) - {34547 1 %
T & E_% S FIP-fve cha s 8 %4 corticosteroid 7% = » H Th2 cytokines e & & i
B e R P ARt PC R RE F TR b o
FIP-fve g2 corticosteroid $+** M 23 AT & fm jF &8 % 8 i ¥ IL-17,1L-22 2 MMP9 £ %
e R
FI* ELISA %) 2 s i e e iR ¢ IL-17, IL-22 x4 2 MMP9 12 3R £ (Table 2) - F’%F’ £
2% > PC 3&ag ] & & IL-17, IL-22 2 2 MMP9 ‘%’K%&E?‘“J B e m A FIP-fve ens 2 4 IL-17
g2 MMP9 £ ENA G HEFTHE > A L2 hi RERL{PHDL D o 74 A
corticosteroid 7% e H [L-17 2 ME PR PC X X5 F T % > m MMPO &3 T " i fen
FANA T g R T AZ N P RF LR o A IL-22 A RE VA 0 %S corticosteroid
feoo B OL-22 g3 ety R 22 PC 4piT o
FIP-fve 7 corticosteroid $++™ g 148 3k 47 & & -5 w7 2 & fdw'e ok chd R

Herbng e 1 OVA Bfljgets » f1% ELISA kip| 2 %% w e 1 i %@ IL-4~IL-5~1L-12~IL-13 -
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IL-17~1L-22~TGF- 8 2 INF-y ¢h4 £ (Table 3) - 424547 7 % % > &3 FIP-fve e 8 1L-12 ~
IL-22 2 INF-7 % 5 B ¥ chsi4e > @ IL-4~IL-51L-13 ~IL-17 2 3RE ¥ X 5 4o PC 2h< £
WA % o @ & TGF- B384 11 OVA £ fljgri-sgimre s > WPC e x> B L 2inm
EALRTH L o
7. FIP-fve 2 corticosteroid ¥t {2 KA B vt e i # L B %
%gvﬂ H&E & 24 & eni: % (Figure 13) kiFFFIP-fves >t | Blet v i 25 L I % 0B 50 o Aegn
» ANCi » NCl/| B2 s if A § MRS i 4 eI & © BR) 5 PClr > JIUE 30 i3 e I+
PR APERSTNCE  PCle | Ref by 5 PSS EF LG A2 > P g & PR G P
B o @ CI F~ %] % pre-2 post-# -+ FIP-fvest corticosteroid - 245 5% % & 7+ > &+ FIP-fves o)
BB et ecaE LI £ BF L eh o @ XSS corticosteroidengn A o Bl ed eaE g
d N T 0 Het g er s IR R i % TG FIP-fve ki B 4F o
8. FIP-fve 7 corticosteroid $+*+ i R AT & L vt e sf € # F i 3
her iy £ % endk A (Figure 14) > 02 Masson's trichrome %4 & & 2| %7 & % ] Blef s if ¢
collageniL f# iy 7w o AcdR > S NCle » NCle | Blz vz A 3 P Agef 3 if € % 2 collagenii %
k% o BR 2 PCle » PClap it NCle H vt v i 5 p Aged i € % 2 collageniiff sk iw » &
s B FE o m CLFA 9] % pre-g post-% - FIP-fve g corticosteroid - 1345 % % &+ > %+ FIP-fve
B e Bt e € o 2 collagenii ff ek (R 8§ BT F e A XS corticosteroid ¢t
» FrZE LH et 28] ER collagen,b;f;] 2 EF PR FeA RSy Nend N T HEE e R 8
PCigp i o
AT AT 76 B RATH S A dhe 1 & &% 3 FIP-fve g * Zcorticosteroid ¥+
PR R IR G R R e 43R 8 % 7 0 IR 0 FIP-fve corticosteroid ¥ i 2 8P L K b e
&R BAeIgE ~ Th2im e ek M 2 b i R & B % 0 SRR s B drdlamik o &
R P R A > 43 corticosteroid ek a7 B fet &féﬁﬁﬂ*f PreE SRR { RE oD
AR% > @ %A FIP-fvecnik AT B fipdn A Fr 85 P BEec d enld % o 0t b 454 corticosteroid 2 FIP-fve
BIL-1721L-22e0 3 % + §.2 4 P AT A B e 65 FIP-fvesnm ag & 8 IL-17 887 F ehjp 5 2 1L-22
P RER S e iR ni & 238 corticosteroid ez AT B A p IR o ¥ 0h ATGF-BIA 1
4 corticosteroid sHiR AT {7 F A_fn FamE kR A RE Tg& H_% 8 A FIP-fveenik a1

feoo ipdne s XA corticosteroid £ FIP-fvesr & § chp g £ B o

7l

Fom- EARREBF L DR GR G BEFIFLEE DL S B 5F S R g 3n
ﬁ%%ﬁfﬁw%ﬁvﬁ’mﬁa‘e%'vﬁm%#wkuu>r¢P7%&¢5L’wfﬁﬁﬂxé BRI
BB g T DB R ERE G BFOR T > FMFF I RLAFSRE ROE R

X

5;,“9_2 2
;ﬁﬁ%iﬁﬁfﬁﬁiéﬂ;{ﬁﬂ "Bh G B, o m’}q:ff;v‘\ MaET T FIRd £ GTEPA R4 GLAED
g kv FIP-fver» ¥ it £ - B EEF 730 BERY 021 /3§85 n )ﬁ; Fe— I8 X 2R G

FBEATLREFR > AP DERMEYRITAEL S G HkEde I AHR S IQE ~ e i E ~ wmie ik
P JER W - —Ejp Bl P AAFELABE R 3 T AP P RIPERFERF o oF

LS SN 3 i IR R £ R —‘r‘;vz;,:»ﬁ - et g ok o
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i OVA £ RATH P > FIP-fve » ac 3 »ept Eed g ¥ L8 L lmie eim i > 5] &
eosinophils s & + it § 8 F " 0 @ % 3% eosinophils eh+ € & ik Th2 'z ek ¢ n IL-4
2 L5 - ~#q > FlgpsPhEy (20, 21) & IL4~1IL-5 = £ & 4 Bu g IgE A 4 -
eosinophils g4 it g2 % B 5t 5 “Kmﬂ*rs" B TP B ME o F)PLiEIRA ¥ sy A F] 5 FIP-fve a3 3¢ 7
IL-5 55 &k s i@ F% i IL-5 ;}?% eosinophils ## Rz B>t L § F i 4 « B> P gk J
TR IREA FIP-fve {8 enaac Bled s 4 AR R E 3 2 d e ;ﬁd B & 7 Ao FIP-fve a3
sricd OVA 973 3 chE (8 Ragpg o

AmA g e FZR (22) FohF T2 A AR et s L o Bl AP R S
M RAHE RS RPEI R I FHFERED Y HL R o AP T R BT 0 RAUL
SR TR R FE o LRI IERAG AR { B R aulkn - T El EEPEIORM T & AR
ek B B ATHEIRA Y AR T B Akt o

AT ED T BRI s g B end R R 0 (5 d OVA MRt (s e BLH v
BT € EFEREF N R LY ke i 4 F AP w e 22 2 eosinophil
% neutrophils £ L ZBEEX M % - FEF T S5 FR > D BRI &5 RIS rd s
FWEF it e T UFR o B RAATR TS gl R AcE R { e fE 0 g3
B E v L7 iR D g gL § ¢ P EFI RGP EXRAANIR (23)) @ & Fed i
&Ry { FE -

i OVA £ MBS R AP Fm g g LowzBakn, 5 7718
o JpTek b o pkdp d (6,7) Bt L2 F RBRE ehf ef s & 2 e# e ¢ neutrophils
*BE ?Kkﬁ'&rg 10 @ eI s BA PGP Pﬁﬁm*% o i 18P 3R AT & neutrophils 72§
REPY R KDL F o

@ -4~ FIP-fve >t B M5 g B ¢ w3 0 FIP-fve 7 a0 § »ec & & 1 g cmt o i 58 sk o
FIP-fve + o i § »c% MBI F rh 0o F 5 P RATE vl i 8 L et if € il ¢ o

FIP-fve it 33 3 »adr | B RATHF S F & ¢ KA R @ 0 IgE 2 E > 2 WP A M

¥ 7% BALF ¢ 9 1L-4 ~ IL-5~ IL-13 ~ IL-17 12 2 TGF- B enZ& ILE o ¢t F FIP-fve » 5v 5 2 i fd
P rapE ot A 4 ehim e R B eI g > F %] 4 eosinophils 2 neutrophils {3 3% ¢ 31 8PP AT S e

R d p e % 8 LT (24) 444 FIP-fve it § sedr gl b & 40 ROACHE LR fhenis % Edp e o
7 FIP-fve At 2804 chi & » 7 i B E 0 & B e odp i 0 2 FIP-fve #r4] 1 Th2 fmv i

3hA 2 5 B F15 FIP-fve 28 3Ract » BHRFE > 7 IL-4~IL-5 22 IL-13 ch& RE o

et Ay Y B E - K- 304 F_ FIP-fve 7 5 > eosinophils A 4 b > g3
neutrophils = & 3 48 % endrdsc sk o L a2 )*%% 36, 7)7 F I e g g L E :15&55;:@‘_ e
# ¥ £ neutrophils e JLE &% ** eosinophils » ¥ g4k e B 57 87 FIEE chip fr ok 45

kAT % % 77 B FIP-fve #4334 neutrophils i 4 4p #& corticosteroid 8_{ 4F o F]yt »
FIP-fve sv & 5 I FEFr4] neutrophils chA 2 > ok il % $30 g anih f o el &4 37 2 - fAAT
37 4 o e #43t corticosteroid £_F € &7 #r4] neutrophils # % 3£ % € % neutrophils #* 38 % B %
RB|EFHEDLEN  AFEL L& HIFA

5% % OVA ®Rag | R+ FIP-fve mJd® s > it @ IFN-9 > IL-12 &2 |L-22 ‘w72 e B % 3 4o o
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PR ML Ffe BALF ¢ 0 IL-17 40 TGF- 8 = B »¢ FIP-fve it 8¢ IFN-7 2 IL-12 < £ A i 0 &
LA ehs o FIP-fve ¥8e fiznen(14-16, 18, 19) - 41122 A Bt R AL ¥ PV K
IL-17 4= TGF- 8 » @38 A Rl EA7 5 ¥ #7eng S # T 5 ¢ B if Thl » Thl7 4r cytotoxic T ‘w2
(Te) ¢ BB+ £ enime 4o IFN- 7 o IL-17 Rk $2 0 3mengF L 5 oo @ IL-22 4 7 5 29
WL = f APRE(24-2T) 0 P A S G Y 4 B AEREF AR 0 IL-22 Ak P
F e IL-17 Eﬁg’ﬁﬁ-ﬁm”em—\ B i RN L B o AR o 1 L-17 A RRGE TR

S R Sk PR T F S L IL22 R s e Y e R I 4 (26, 27) o
prh s R N IL22 A LT iR T R N2 e ek o A IL-1T7
B el T IL-22 #4 B4 E X me end B (T (28) -

A 44 IL-22 e 7 5 B IR 1L-22 7 i £ E D SRR e 2 i R TS S EE RN LED -
foAB it F)F chAg 4 @ Frdl g L F it (29,30)c NPT g % ¢ 4 Ko FIP-fve A g ef e
LR R SGE E AR R T o FER R 1 IL-17 2 ORER 4 0 IL-22 i A o 1B B A
Fys AApfens Atk % %3 corticosteroid chd e E X e

His B IL-22 eF 3 (31-33) B F|IL-22 e h R E i F Y 63 R HEARE > 2 2
RELFAPRERRT LAY § ¥ by 3 AT 40 0 12 IL-22 A FlEA I BLE T RATH & 18
RGO R A R D B IL-22F G 4 BT R eenid 4 B G An B e F] w’:i!;}j%z‘?}gkﬁﬂfgiil IL-22
0 AT E L et F E P VL EE GBS ﬁ—qr c A PEET T ¢ 5 FIP-fve s8R T
PAREAe |L-22 F B pERE] ILL7 e B dp et g g e o w H S 7 ‘}i*{o_* # o FIP-fve
ETFBEIL-22 A h el g Ufrd > @AW F & A 8- Hharm g R o

HWip 2y %o F IR FIP-fve LA M Rty § A %A 4~ £ IL-27> @ IL-27 13453
A A e pkdn 4 (34, 35) IL-27 £ 2 4 IFN-y 2 IE:é‘_Jﬁ F+ ® E*i%*v?i@fa’z?v‘i’ﬁrfﬁs? e £ F o4p
BB ae s FAE (36) A N IL2T g BB F AL b A2 Shr 27 L3
s e ll22 - R G BRI LEE e MH,L 10 & FIP-fve 384 A e 4138 i 1L-22
grL-27 5 B2 R EE- HaEF o

TGF-B it £ 4 ehniv® ¢ - F 8- WEL PP ] L8 - L5305 TGRS ardif £
PUEARY LR S8 b L e ch i ek T paedr g ehf 4 (37, 38) 0 A A T g ¢ g
I FIP-fve ¥ 12 4 »ze's 14 TGF-BehA 4 » 2 %4 corticosteroid /e %] TGF- 8 eh4 JE 27 PC
B2ERH G o

Ry AT TGF- B % 5 (39,40,41)  # R > TGF-B tel frfwif 48 L 2 et if € 4 &
IRAFE Lty TCR-BAST T koo n g Fy s FHRFR TCF- B &%
corticosteroid ;> 74 7 £_f i3 T *% 2 corticosteroid » & jF e L er i £ R RL B RS RS A
AfpgTy @ %3 corticosteroid AT R )¢ I o @ 23 FIP-fve chikac & &% 7 TGF- 5 b
ZMEH L d e £ ehp oo

ORI GF S R R EE L o2 COPD BB St g (42)0 Tt F
ARl A RECHA BRI E RS S mﬁ et o F %#mﬁﬂ"’ T4 L 2 Rho £
3¢ 4 g3 corticosteroid A f V0 A M Ep R U b g g WG 0 2 £ ¥ @ * T corticosteroid

7 e ‘Ii%id“ll‘éiimﬂ*@ (42) @ A7 %5 ¢ > corticosteroid + F/EF &5 1 #f e iE
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o ipthanS R B2 mamT p4p iy o w54 corticosteroid I AT-| BUAPE @ G B E et siE £
PR A A o B3 FIP-fve ch2 e | BA % M0 b g 5 L% > & Pﬁfﬁvii TEEREEY e
Eff i % L M FIP-fve $0 s S AT 3 AB &S -

’

B R AR B R yﬁ PR R BT L (A
FEAS) KA EThIETh2w e e B (43) & KB4 LA L& UM S £y - FIP-fredd i1 &
Friger s Bem ke it Fen > HApfwoatH @ %‘rﬁif'“’?“)f" s Ww A S 5’; 5 g (44,45) -

Bfed i FeamY - B RGAR o 5 AT O L8R ET 0 FIPfve 2 BF 1A
i LHE LG g Lenier > B9 1 :ﬁﬂ‘%'t&'ﬁvi‘&iﬁ% s Jﬁéﬂﬂi‘%& » Tt FIP-fve =
ﬁ?u%%&é'%ﬁﬁ&ﬁﬁ%ﬁ%ﬁﬁﬁi%%°
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Figure 1
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Figure 2
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Figure 3
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Figure 4
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Table

Table 1. The effects of the FIP-fve treatment on several cytokines expression in the BALF. Data points represent the median +/- IQR of

the individual mouse groups.

Group acute-PC chronic-PC acute-pre-FIP acute-post-FIP chronic-pre-FIP chronic-post-FIP
Samplé (n=8) (n=8) (n=8) (n=8) (n=8) (n=8)
IL-16 (pg/ml) 3040.4+14.24+++ 15643.1+32.25 5577.36+23.4* 3065+12.53 9365+54.32+ 10027.31+97.43
IL-17 (pg/ml) 589.67+12.42+++ 3535+26.83 431.34+21.7* 517.89+6.35 418.33+25.36++ 380.62+46.2+++
IL-23 (pg/ml) 1168.42+3.26+++ 14137.73+88.32  2712.48+21.52* 2128.94+15.68* 6841.69+9.42++ 7609.31+25.26++
IL-27 (pg/ml) 482.02.17.32+ 1011.88+3.74 4832.38+43.22***  3564.8+10.35***  2663.53+31.52+ 2263.84+17.5+
TNF-a (pg/ml) 1866.94+10.3+++ 12155.49+95.32  1448.91+12.14***  1456.38+1.14* 1302.56+19.34+++ 1673.83+7.52+++
CXCL1 (pg/ml) 3602.38+3.55+++ 11440.05438.78  2339.91+40.36 1209.3745.51** 5761.89+9.24+++ 8466.28+13.09++
TIMP1 (pg/ml) 2339.41+7.42+++ 14002.28+73.74  1371.02+20.77* 1453.46+37.22* 3387.85+10.11+++ 3674.31+81.21+++

BALF was obtained from the acute/chronic-PC, acute-pre-/post-FIP or chronic-pre-/post-FIP groups. The statistical analyses compared acute-PC

group represented as: * p < 0.05, ** p < 0.01, ***p <0.001; analyses compared chronic-PC group represented as: + p < 0.05, ++ p <0.01, +++p

<0.001

27



Table 2. The effects of the FIP-fve or corticosteroid treatment on IL-17, IL-22, and MMP9 expression in the serum and BALF. Data

points represent the median +/- IQR of the individual mouse groups.

(@) Serum

Group NC PC pre-FIP pre-cort post-FIP post-cort
Samplé (n=6) (n=8) (n=8) (n=8) (n=8) (n=8)
IL-17 (pg/ml) 38.045.598*** 230.17+63.73 63.71+12.02*** 202.0+72.52 113.0+39.22** 203.29+32.94
IL-22 (pg/ml) 19.7547.6*** 216.83+63.24 452.43+111.33**  238.14+68.76 363.43+146.32**  254.06+25.82
MMP9 (ng/ml) 0.08+0.02*** 2.59+0.37 0.99+0.13*** 1.41+0.23 1.0440.07** 1.3640.35*

Serum was obtained from the NC, PC, pre-/post-FIP or pre-/post-cort groups. The statistical analyses compared PC group Represented as: * p <
0.05, ** p < 0.01, ***p < 0.001.

(b) BALF

Group NC PC pre-FIP pre-cort post-FIP post-cort
Sample (n=6) (n=8) (n=8) (n=8) (n=8) (n=8)
IL-17 (pg/ml) 41.0+15.41%** 250.5178.71 102.14+18.17** 273.0+99.4 127.0+48.44** 266.29+95.22
IL-22 (pg/ml) 13.545.3*** 276.331£92.43 500.14+99.46***  168.29+43.5* 380.57+118.21* 149.57457.0*
MMP9 (ng/ml) 0.06+0.01*** 2.1840.74 0.67+0.12*** 1.22+0.28* 1.07+0.32** 1.05+0.07**

BALF was obtained from the NC, PC, pre-/post-FIP or pre-/post-cort groups. The statistical analyses compared PC group represented as: * p <
0.05, ** p < 0.01, ***p <0.001
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Table 3. The effects of the FIP-fve or corticosteroid treatment on IL-4~1L-5~1L-12~1L-13~IL-17~1L-22~TGF- 8 and INF- ¢ expression

in the splenocyte supernatant. Data points represent the median +/- IQR of the individual mouse groups.

Group NC PC pre-FIP pre-cort post-FIP post-cort
Samplée (n=6) (n=8) (n=8) (n=8) (n=8) (n=8)
IL-4 (pg/ml) 35.87+3.37*** 326.64+26.21 97.5416.64** 101.21+33.56* 54.32424.31*** 197.34+41.21**
IL-5 (pg/ml) 23.7941.13** 277.43+19.75 78.53+10.45** 67.67+13.45** 113.57434.54** 97.81+6.43**
IL-12 (pg/ml) 62.33114.53** 107.32+87.54 378.11+25.36** 136.53+15.32 465.32+89.64***  86.32+44.34
IL-13 (pg/ml) 23.3742.1%** 334.75+53.48 87.74423.1** 103.42+35.21**  76.34+27.5** 118.2+37.67**
IL-17 (pg/ml) 16.34+0.98*** 167.32+34.1 57.3241.33** 123.55.5+34.42 52.98+16.11* 89.27+21.54*
IL-22 (pg/ml) 7.89+3.35*** 151.32+76.43 324.58+66.79** 103.12+74.13 235.91+34.29* 114.37£18.95
TGF-A (pg/ml)  33.21+1.18*** 243.17+£11.34 55.32+17.3 101.21+65.32 78.22+3.42 63.46+35.1
INF-7  (pg/ml) 42.42+16.23 32.53+1.07 232.52+25.23***  187.72+35.21* 342.52+46.35***  87.42+053.67

Serum was obtained from the NC, PC, pre-/post-FIP or pre-/post-cort groups. The statistical analyses compared PC group Represented as: * p <

0.05, ** p <0.01, ***p < 0.001.
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