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Abstract

Liposomal-NDV vaccine intranasal administration to chicken can induce specific-NDV
antibody at mucosal and serum. The adjuvant effect of multi-lamellar vehicles (MLVs)
liposomes formulated with three phospholipids including
phosphatidylcholine-liposomes (PC-Lip), phosphatidylserine-liposomes (PS-Lip), and
stearylamine-liposomes (SA-Lip) was compared with that for virus alone using the
inactivated Newcastle disease virus (NDV) as model antigen. PC-Lip and PS-Lip
induced more NDV antibody titer after secondary immunizations. In response to
virulent viral challenge, all controi an"i‘mals died, whereas 80~90% of animals which

still survived. Added LPS with liposé)ﬁéliﬁi)V vaccine which enhanced chickens
: 1B\ :
produced antibody in serum ‘and naéal/trachedk }av‘ages. Furthermore, we combined
tremella with liposomal-NDV vaccine “to ~enhance the muco-adhesive property and
prolong liposomes on the mucosal surface. Chickens received T-PC-Lip resulted in a
significant increase in HI titer also elicited a significant mucosal secretary
immunoglobulin A (s-IgA) response in tracheal lavages and a serum IgG response.
After virulent virus challenge, the protection rate of T-PC-Lip vaccine showed 100%
survival rate. The molecular mechanism of liposomal-adjuvant was study both in vitro

and in vivo. Confocal laser scan microscopy showed that PC-Lip were uptaken into

chicken spleen macrophages. PC-Lip and PS-Lip stimulated chickens spleen

v



macrophages produce NO. In response to PC-Lip stimulated, Bay 11-7085 and U0126
inhibited macrophages produced NO. PC-Lip was shown to be involved in both
activation of NF-kB and upstream ERK of MEK pathway. Moreover, PC-Lip and
T-PC-Lip were shown to be activated ERK pathway in vovo. In conclusion, T-PC-Lip is
an active adjuvant for chickens resulting in trigger Th1 pathway of cellular immunity

and Th2 pathway of humoral immunity.

Keyword: liposome, adjuvant, mucosal, NDV/ nitric oxide, mucoadhesive, Tremella
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1.1 368 %% 2/ 8

BRAMAEMSL EE EFBEIMAR > Flho @ Lo RiE -~ HibERAEE[]] -
HP AR E EFRE 25405 RMESHEAITHR E % # (Highly pathogenic
avian influenza, HPATI)#v 37 3% % # (Newcastle disease virus, NDV) > 4 1% 15 4 48 3] A2

SRAEFEEZHACTE[23] HLFEE IR LR REE R RRPEATHE -

SBABOCEILBO B LR A G > LRI B A KT A Y AR G2 B4R
Rl #k E 48 4k (Mucosal-associated dlymphatic tissue, MALT)  JLZh B AR Bk B 4R &
HFRE AL D BHEAE B .EJ 4& é%k (Nasopharynx-associated lymphatic tissue,
NALD)[4] #» % & & /8 B R & éﬁ ‘ ﬁ,;érancheal associated lymphatic tissue,
BALT)[5,6] ~ #7 & & 48 B 4R E *ﬁi%&(Gut agsomated lymphatlc tissue, GALT)[7-9]#v 38
#8 B #k & 48 2% (Head-associated lympl’lmd t1ssue HALT)[IO] A ZE AR B AR B4
B Lk mie B 5N R E 6B @ e (Lymphoid cell)[11] ~ # & L & % g
(Lymphoepithelium) [12] 2% J& /.48 B £ & %= s (Follicle-associated epithelium, FAE)
[13] £ & HEPN 9628 /048 B L & fm B i A — FE da B B R AR R a9 AR £ 45 1L
#) M %afg(Microflod cell) * M e R A A M min » R EZHEELBBAILER
BB EXF R AR LR Ed M T IR ASZH K 3 (Peyer’s patches,
PP) > ©R4FILHRBE MR E AL > FEHFZ HR 23 4 (Antigen presenting cells,
APCs) » 4o : E " %1 fg(Macrophages) ~ £t % ik 4a fis(Dendritic cells, DCs) » i3 $E40 )7
ERmE R RBmAR GHERAN @B L & T el fHPRini Mtz &
G wMELREIER T 69 B e 0 751069 B 4a B P ik # o 1b Ak 4 4e B (Plasma
cell) » BERAJE #L1% it IgM 4038 B & HURE #A R 48 34 (class switch) ik, IgA Fo I1gG %
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P BHEREA; AR ke EER TR YRR AL ER > AEIR
EE X EIRBE R A MZ AE[14-17] -

12 SRR EEIR Y

BB R AR LA R RO Sk SRR SRR R EHAETE
mw(live via) B X 2% % > B A HEHERANZHFREOBER T A FHRR
(Newcastle disease, ND) & 4% Hichner type B ~ Hichner type LaSota strian ~ Hichner
type Avinum strian % - JAEkK ~ BB - BRKXEH ... FE 7 XABHE[8] 5 M
% £.% % (Infectious bronchitis, IB)7% % 7% # A H120 #v ND & Bl 2%, LaSota ;247
#wagaa&%&ﬁﬂ%ﬁmumﬁ-ﬁéﬁ?ﬁ&mmwnmmmwm
IBD) - mAkk > 2B K R i&ﬁpulﬁ+&¢@ﬁ%‘mmmm
mm@mmmmmn,uﬁx:%ém%&ﬁﬁ&ﬁpxm HEEREER Y
MEES 1.4 A%émmu£*2 %ﬂﬁ%&&% % & J& (humoral
mmm@ﬁ@%ﬁ%f&ﬁ@dmwmwmmmwﬂw]ﬁﬁﬁﬁéiwﬁﬁﬂ
% ABREBRNBEHEFIR T EH Au\ﬁﬁimzﬂbﬁﬁﬁﬁfﬁﬁ '
BRBAEER S TIFUNE R ENRERS - BERFTENA L AR s 05
Bt HPpriE R LR A B AR R ERARFERE > MAERL R AR BRE
By TN - X REFARY  ERFAFHREDHALY > HFALALNRE
WEARR T FRMERGE L 0 A TSR B IETAI G E[24] o FT35A
F 028 BRI R B R B R 3244 B A 8 F(killed virus) 0 BB R R EHEN
KFlAeuy B3t ok RIEARH WL A & F 32605525 B R A F T B
RURERMRENB - Am BFOREEEHEA TN LEA RRAEERZ
MEE 0% E 0 2.5 %t 0 3. BAEEAMMEAI206] 4 BE - ARAHEE
AMEREBENBRREZI A FRAGRBEES  EHATELAERIAHIMALZL

M %R RIE > EAKTUR 2 AR A B A AR E 0 B E 248 A 14 Bl (adjuvant) A
2
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1.3 =8z &

P B By B R

FEHUE ~ R B SR (subunit antigen) ~ B Bk 3R (peptide antigen) ~ % 4% HHLR
(polynucleotide antigen) > 2 2R H 3¢ 4 14 (safety) K 183 7+ > 12 2 /8 # B 2%t
(effective) ¥ %, J& J1 B 2L 57 M Z 51K » B ok > - HA7% W B %0 35 B 38 A2 3t 4o 1 44 B 12
BREZEREM AR EARERGEBRTREFATINRS > LERA RS
ERBI T AL 58 B I 2 mE -

T4 &) | (Adjuvant) > B A 7}":}&’]‘ = “adjuvare TN R ik’ 2 E[27]
AT S TR R T %fﬁ%&%ﬁimﬁW%ﬁw F 47 1916 4
Moignie#v Pinoy Bp & F 4% 413t 3 7% ;%;f“ )%1.17;[28] 79701924 £ 19264 f4 > Ramon$
REFRaRAELENGER ﬁ%‘f(dlphtherla toxmd)@i TR E LB RRL 0 G
EHIEHR M E %ﬁ%kg%i&pm Z #1926 4 > 35480 % 437 » Glenny et
al. [17]36 £ AR TR & BB+ A wsa B (R A/Ls8) M AER - 2558 L E—HER
A & 8 4 % 32 B (US Food & Drug Administration)4%: & =T Fi # A S8 2 4% #l o 42 4t
FoR BER > CERETRAMNASBLEE A * MESO(4 A &My K &b b B 1% &)

BRATHER B & @ X B 0 & St AFluad 5 ASO3(7k &7 il B 1% ) B & HSN 1%

%

Z B 0 & au 4 HPrepandrix ; AS044z &| > % -4MPL(monophosphoryl lipid A)Fe
52 > BL&HBVSRHPVE @& ° & b4 » % &FendrixfuCervarix [29] - 4 A 7%

HOHEZAERRA L BB XREILREEE S | b H 4B 4o SpecolFoMontanide®
ISA% 7| & &ABEEREME S ESD b E £ K o Norvax-IPNV & 5 5 #HA 2

FREACRBAGE Y - h AR TR R NG AN o



72 R ey L A

BROGBEBBCAP A TR K © LR 23808 mihiE > 38R H ke
4AEE > S EBIMER 0 6.2 E[30]; A AR S B E XM EBIR T HRFRDY
BRBHRRARNA LR Y EDZ AN BRRGIER I NTZ @483 k@
ZEER > EMPBED R B R REZ RI o MILAGEEEFE U
TAMER 1Z2RINMERAEFIMR > 2B AT EREZI > AR L E
RAMRE » 4.5] A F 2 bt B MR SRR ) Rk RE 0 DAE B AR E R A [31]

1 B 2 o HAERAR
AR EasEIET LA RBRESE BRI BRERE ~ LR X ~ 42 EH HA
RIEAE T X E R AR B H[31]° 7% 48R b o1z A (invasion)# 3F 42 A K (non-

invasion) & » EARE B X T 7% ~“1.§Z'F ¥ 5t ('subcutaneous injection) » 2. AL 1A

7 &f(intramuscular injection) 3. % #| (pur;ﬁ_ure) 17 ERAR%&® T 44 1.9 Ak(oral) >
2.25 8% (intraocular) - 3.%% E';‘(intrdnasa;l) » 405 5 Zﬁ_‘:};‘k SR BERBHNKESR
%E%W%%w’%%&aﬁ&%ﬁ%ﬁ’%ﬁﬁé%%Wﬁ%’%Z%h@w
BRI A A B A ARG LB AR BATIEF #1248 MFS9 Bied H5N3 FATH
REFBENREHF BN ALRL > A0 F ARG A R E BRI

#E R > MFSO A% 0 st AR - 122 R % % e 5B A 1 H[32,33] -

LR T BANE

B AT S A B T a0 B O A BB AL 5 [34] 0 K Rl e 4k Bl A R RIALE Sk
RIEs#Hh » 5 BRI TRy P40 LRIy 0 A B 3 - R T ik
BRI PIAT A BBEA R IR B A R TR 2B AR
AR~ b E AR S BRI KBRS R TR T B I etk B b R4
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o RS H ~ R@EMA - BRI RHERER AR AT RE. . FELURMWIw
MR ~ $8 ~ ok F ISCOM %) » \b 2 Rt Bl b2 5 mih E (Bl o £ 5C ~
YA FE) A EBl b AR R ADE et - e E B R (] e
CT-B~ tmpnik ~ £ kB F - f5 % & > monophosphoryl lipid A (MPL) ~ CpG motif
;4% Ja #8 & & Tetanus toxoid ~ & "% #8 % & Diphetheria toxoid ~ 4k AT B s # &
Pseudomonas exotoxin) - ¥ #— k48 > KBIH T 2B RE ) »5E T FLER
M % J% (innate immunity) R f& 4= | » #] A 7% J7 48 B 4 F 2 A& (Pathogen associated
molecular patterns, PAMP) s} 2R 2 %5 & 4 -F &5 4 0 18 4 X 9438 < #¥ (pattern recognition
receptors) & ¥ 0 $84% % 8% (Toll-like receptor, TLR) &y #%3% > 4o © & # & BE(mannose,
mannan)4f Fi # Toll-like receptor 2[35] » polyinosinic-polycytidylic acid#a /144 & ¥ 2
%&mmmmNmﬁm%ﬂms%yﬁﬁ&@ﬁ%%@z%%%mmmmmmm®
LPS)#% A 7 Toll-like receptor 4371 éﬂa 23&%(ﬂagelhn)4¢ A #:Toll-like receptor
5[38] M A M2 B MMM@QNMWﬁﬁﬂmTMIMBWM % 4 # 2 CpG DNA
4 A #TLRI[40] 5 k& A 3t /&4 b&i fi % }E(adaptlve immunity) R 4% %] - FEiEh K
M EBEREYES > 4o g «éi%(cytokmes) &J b % % (chemokines) » £+ & 58
KR B K e B B % R % B F (granulocytemacrophage colony stimulating factor,
GM-CSF)[41]s /& ¥ & 12(interlukin 12, IL-12) [42]% % - &R BB T 123E 4 % | 145
T oA ¢ &Kk (Water-in-oil) 2 i B 1% %] [43,44] > BE B fa 2 B A L4545 E
[45] » #8338 4o £k (microparticles)[46] ~ #% BS # (liposomes)[47] ~ %, & R 448 A
#(Immune stimulate complex, ISCOM)[48] ~ 1% 7 4 F8 ke 4% %] (Virus-like particles,

virosome)[49]

1 B 4 o R SLAF A A1

23 F o R E LR A AT ER R % REH) A R % R M (immunogenicity) © 57

M RABEE D — ~ MEBRMEMAY R REN = ~ BB E(depot effect)FE % o
5



FEBAEG TR TR A B IRE[50] 5 = ~ £ Fl4p & 0.8 0 (Signal 0) » 3] F 40k A & A
(epitope) & 3R & 1 (Signal 1)Fv & 438 % 82 5 F1% 7 48 Bl o F A A& wy3R.& 2 (Signal 2)
[51] 5 v ~ 38 2 BB EEELnds T tafl © B~ &I MFo Mg SR E

HAt %% R E[52,53] -

14 FRMEZSFHASL

BRAIEATTAET 2 ST R IBE B RIENERR R o BRIERHE R
B JE 0 AR B b R AR R AR R R RIEAR R > flhe - B EE R
D FRIBAES] 45 B e & A R Fl 8 isotype a9 B 0 45 T 4 i il R F) 84 4a B
BMEAFLIERBARN TR ?}?ﬁ"% g0 BAEMAER ~ RA SRR
HARBF R FRRAER. . F %[54] o T A VAR R I F LR A A B R4S
B R B A e R RE D/ S M FURAE B 6 6L TR B B AL
%ﬁﬁ%ﬂi%%%@%%&wﬁ&&ﬁ*fﬁmTﬂl%ﬁ%ﬁﬁ&wﬁﬂ%
BB %ﬁﬁ%ﬂ%ﬁﬁh&%ﬁ\%@é%ﬁh@iﬁﬂ%iﬁ%ﬁﬁ
BRI 0 B RN BE K AR SRR ? 3 %ﬁ#ﬁﬁ'rﬂiiﬁﬂl’r’%’ﬁm‘i}% BB BEHREE
= ~ PR M AZ B LT IS M 89 o F £ 5§ 4 Peyer’s patches &8 M a fu AL 5] § &
B4 IgA B W~ FARMAEE T R E B R M BRI R &R - AL
RE > %5 AHMAEEER G OERLTXFUATR > B S AERTS
B RA A AR ML B o 45 A R A 49 O Hagan » B 0 7% R 84 640

&9 A.Osterhaus #v GRimmelzwaan > Fo &t 3544 54 89 S.Michalek Fo N.Childers °

1.5 4% B ke 1k Bl
P B R £ A
#psHk (Liposome) X A%A5E 82 (fatbody) > & A5 '8 FTAE s 8945 4 ¥ fm o 2 3 B2 o

6



% 7L 1965 4 35 B #+4 R Bangham 5 A8 RA B 58405 B BB 5 B0 KAB R A
SP o W RIEME BB S B &4 (multilamellar structure) 2 i@ F M A5 E /N6
[55] - A %] 1968 ##}4 % Sessa fuv Weissman iE X 5 /)N L4 & % Liposome - 3t BH 5%
RE MR AG—RIBEHRETERErARiCNER > BAATES
(self-closing) &9 45 £ [56] - M As e £ B X Baifs G e > HiRs 8 R & B A sk
By mx bR SR KM a9 R A 0 B sb T & 8 #L K Mk (hydrophilic) 4y & #2 & 22 3R B8 32 K
18 & A& & & K Pk (hydrophobic) 2t B SR ik L AE & F © 5 ob B Bfs sk &
B AEE X RARAWE Aram g Bl 14 > H B A R 46 & P 4a Bt (biocompatibility) &
4 #y % #2ME (biodegradable) » B sb4E 7870 1972 45 0 B464% A R AE & 8 4n 3% ) 882

[57] > 423 7T 1995 5 » A% A4S BB BAS R T ST AFAEZ JE A [58]

BB 5 Vo
PRs RLAR KT RO~ Bs B 8 éﬂﬁkf’p\ﬁfr‘?ﬁ’n\ %A " XK B2 s 4 G Ak ) B B
(number of lamellae ) éi%*i%):{]r(siz‘é)ég\%ﬁ s .}:.ékl:ﬂ' DB TIwWE: —~ %
J& #4544 Bs R ( multilamellar VCSiCléS, MLVs)i# ”#? AHEERERECRATER > Hk
BE R lpm AL N EEMAERA SR AEERE > BAFSEBEROAE  HE
BASNEME oW BRER > CRANROHERRERERE R = 8
J& R A A 4% B R (Large unilamellar vesicles, LUVs) & — 18 B5 2 & i & [ 1 B R,
HRr4& # % 1000 nme =~ B2 ¥ 4 he 4 fs ke ( Intermediated unilamellar vesicles, IUVs)
o — 18 A5 4 B AR e AL 0 HA /2 4948 100 nm 89 F 4k o w ~ BB AUAS R
( Small unilamellar vesicles, SUVs)dy — 18 B5 4 & 7 &, [F 31 B M g 89 BB ke - Hokifg
# MLVs ~ LUVs fv IUVs /s » 442 £48 25~100 nm ° $Bskfs B eh s mty @ — »
H 7 8% fi5 ' (Glyceroglycolipid) » 54w © 3 FU#% Jk ° B (galactopyranoside) © = ~ 414
%4 5 '8 (Sphingophospholipid) » 5] 4o : 7 & & B ‘& (sphingomyelin) - = ~ 2585 H5 4

(Sphingoglycolipid) » 54w © #¥ 4% B B ¥ 3Lk %% & (ceramide galactopyranoside) - w9 -
7



Hh#i s E (Glycerophospholipid) » 44w © §p 4% A5 (Lecithin) o £ Ak T 1k o 38 £ 4K
BASH 09 iE w0 R & 4 (Negatively charged) #LASHL > 4o & fs Bk 44 0%
% ( Phosphotidylserine, PS) ~ %% Bs5 &% H & ( Phosphotidylglycerol, PG) sk 44 A5 & ILES
(Phosphotidylinositol, PI) - % it & 47 ( Positively charged ) #{ B§hr > 4o 78 A5 A%
(Stearylamine, SA) - /M M & 47 ( Natural charge ) #4 5 kK ° 4o &% B5 &5 BE dR
(Phosphotidylcholine, PC)#Fu %% A5 & Z &% B (Phosphotidylethanolamine, PE) o £ Ak i
BB BB > TRREREE @R~ REXD s FEEMYHIRAER A
MU B RIUR LB o

P RE ALz

% 7T 1984 ﬂii§%ﬁ55$nﬁé%§ﬁéfﬁﬁ@ﬁﬁ%%ﬁtﬁﬂ[59xiﬂ AR R LR A BB R R
e8] > R s A PBS R A TEE é—?@%%%ﬁ% Gk RIS R R SRR EIR Y & A
%, (Reticuloendothlial System, RES)I CP%V%}TA.,}? iiﬁ,@ B (Antigen Presenting Cell,
APC) 2 — 8y B % 4a i (Macréphagé,:l) %“’f{ °1_flfiiﬂ‘éﬁ<ﬂ.%]'?ﬂiﬁ“£émﬂﬁﬁﬂ Hib e ik ~
GNGE LR R CLR N Hﬂa%ﬁ"ﬂ#ﬂa%i)é@%‘“ﬁ@hﬁ%‘ﬁ?ﬁrﬁ%%ﬁi#i/ﬁ ° Alving £
BT 1991 & ~ Gregoriadis £ 78 % 7T 1990,1992 Fv 1995 25 & B As k1 Bl &
mUESEAEN T X 0 REF A BT Rk RIE[59-62] » BLhs w4k BIAE H ey b
THRALNTEE  — REIRBIRER BN EQoRRMEHNERET) =
EHEFR 2R o X B SAEEH XA 0 =~ AR o BIEFILRRE -

PY RS AL Fh B AL &
HAMISRAE BRI BERRTHERRE - Bt REFLHEEZZH
P BE KL TR W AR AR JE AN FERE AR O R [63] o A3 Aok W18 Fl 69)IE R ~ MR

LA AME o BB S X X B4 0 BR(Oral)iR /8 9225 § (Nasal)i /2 - & F-51 486



RO IRE AR B B MR A S Se A HAEEIR T & & Streptococcus mutansti g =T
TARy &£ & 4 [64,65] o Bl A3 MRS AL & & Streptococcus mutans3 509 B8 & G 4
o ABA O IRIEAER 0 B R R L TE ARG AE AR THIgATURE 2 A& R [66,67] © 7
# EALINE F A eyLipid AG AN % B HAUAMAS R (ML) X & 0 R 4814 0 AE38
A K B8 IgA 4 Az [68,69] o 2k B AE M A KL% ¥ 30 K TRV 1 ARIR S g A 32 14
(o 0 B BRARIR I AMAS R R AR T 0 AT SR A EE E 5 #%) © Bl Guink£: % £
7 /L1989 & R A £ XBK 0 SAMASR L RFATHR B R IR » FIBF S H 0
s ABEKBENNR > SR FBEMER RGN RERTRRY A SAE
WIgALLEE » URDV EWhFFIBAE  SAETRETHENAZALB X B/
R At BIRAT IR B B 2 #[70] - & u19954%de Haanfo &1 7% B B
oSBT PRBEEEMER G Ez B AIUR R S yislgA i RkiE B8 A
B4 B Pl o) BB 3R 5L B e ’ﬁELLFFiéd\Eiﬁﬁﬁ“ﬁ%i&f&:k[71]° % %b > de Haanfw £
REBER RS RE Mﬁ&i&KEEEmEEW&%%i&

JEWiE - AT B o i ﬁéﬁ&f%i&[]
1

R RE AL b A B 2 % T AF A

RS R AE B GYAE A 2T 0 /R 2 3R, 49 B (antigen-presenting cells, APCs)45 %] % E
"% 4\ i3 (macrophages) ¥ #f 2 4k % L (dendritic cells, DCs) &4 i& € 2o A &, B E 4
e R M % 7% KM (innate immune response) &4 4% 1 S 4% B ke £ Bl AR 1% 0 B4 e i S
Kt Rk dm B Ak 75 AL M 5] 3814 R M % 7% R JE (adaptive immune response) ° #F £ A ke 4%
Blies ~ REIFMIER OB Z B ZRNT@E - B Euiatiz — A —

A& & (nitric oxide, NO)Z 4 & [73,74] - £NO& E "% 40 it 4 & » NO& iR e fiL i £ &Y
A& pzo 3B 5] A AT K B gm B B9 3B R 3R 0 8045 p38 mitogen-activated protein kinase
(p38-MAPK) ~ extracellular signal-related kinase 1/2 (ERK1/2)~c-Jun N-terminal kinase

(JNK)#uphophatidylinositol 3-kinase (PI3K) o % #h » & 1R ¥E 4 H 2 — &) nuclear
9



factor kappa B (NFxB)to ¥ EE H A & > KEL B A @B N ELA K E L

co-stimulatory molecules typelinterferon ~ chemokines sk cytokines[75] °

16 is4 R RfEHER
Bs % B RE

fs % & (Lipopolysaccharide; LPS) % M # % (endotoxin) —#& » A% i K[ M # f=
R RE e TR 2 — o LPS 3k F-A& A 42 B 7 % 7T 1956 4[76] » LPS &y sMMal %
—BREARBIFEMY % B8 > 454 outer-polysaccharide ; g W E N A T4 & —
g ey O HuR (O-specific chain) > B 7T 4% FE A 7B IR 35 BT 4% & 913k -4 K B A% B
RIRHEH 69 R4E - 220 LPS F R B8 H§ % core-polysaccharide (core region)
8 % BEE A4y 4*%.‘7}‘5‘&:%#& O-speciﬁé chain & lipid A°LPS & —#H
MoF o HHATEE ﬁiiééﬁﬁfﬁvtiﬁﬁJ\% ﬁ%k/]\ﬁf‘:& pH Fo 8RR
0 By NI T S 2R [ 5 }IL7Kri|ﬁ;'§z‘fE%ﬁE‘i:Uﬁ RV HA S o Fme X B e 1R
LS L) S A S IR W%%T/ﬁ‘/ft‘ﬁ il R ek o Bl
TNF ~ IL-1 ~ IL-6 ~ IL-8 % - LPS iéﬁ;éké.\fn.}a‘i (Macrophages ~ Neutrophils ) &4t
W2 THAMBHERREBEAELEFBFELLRREIRAS - EXial
(macrophage) #2 ¥ 4% % "% %= fg (mononuclear phagocyte) & S 40 N & & R F » 7T
& A 55k &4 cytokines (ex 1 TNF, IL)#% 4= iz #2889 I % % #& cytokine #4917
& 514 endotoxemia 4% M E $1 R B AR o A be BAR B X 4 I0 B o 4 D BE T AR
By LPS ®Rlsm et T e > EPRele Bl LRk 2f N
BRamaN S AR miae A RIE (Blho: FAHMEOEE -~ BARMER - AR
SALE) MmiE R B EREME X K ARk o B AT 4K ey LPS
#7515 Th tmjs > EmHi B i £ 4 A F—MHadild - m&HREM LPS Al+T

DUEIBIER — ey B e iz 454 o
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A E XY T

S8

"ERF XA TRE TEFE R NF 0 RBR LA Tremella fuciformis (TF) -
FELRIAEDRINTER  ETERRARDY —ER R MR " F
o MFR ARBEARTIERGBRISHAANS ARWERYFH[TT] £ F
BA RIS ZANREAIGIE LR RRGAGFEEGIERHE X6 S8 - 555

A W B-glucan » 3% jo fm B 9188k M %, 7% T 4E[78,79] -

=B

= 403 (Xanthan gum (XG))h 5 it .2 5% W Xanthomonas campestris A 5t
% 88 > &+ % 8 (mannose) ) # f]%%_(g\luco’se\) . &%ﬁ & %% 8% (glucuronic acid)#% g,
HEstdhp-l4s8a9 R B - %%&ﬁ%bbi@iﬁ’ Rl&kpr oA o) H LA

(carboxyl group)¥i &3 7 &R @x(pyruvw amd)ﬁ'f] ﬁ"\ é’] & %f'f R ABTEABKRNETITH
&ﬁy%@.;m%mﬁé&%%ﬂﬁ@%%%i@%&%%&ﬁ%i\%mwm

1.7 & HBRERF
R X R L LE Y

#7 ¥ # (Newcastle disease virus, NDV) 5 4% 22 # 7 1926 £ Ep B & & 22 89 )1\
SESS IR AT R H GRS B EBESBL R % &) 56 Rk B
(Paramyxovirus, PMV) » 1956 S A AT B 48 81 3R % 4 F A F —fh FA -

MR T w BIETED HEY PMV &% BSR4 0205 #25BRA
&R B &R F B 0 BP PMV-1~PMV-9 - ¥rim % H B A B RNA » 5 &8k — &

BWERE > A A S 0 £ X% 150-300 nm [81] -
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B FZRIRBB AR T X
R EAR

MimmaELh ESRIEANDNEEHRN > RERRTLERATEHE  REBHRA
R BEANRESTEAEZXBERF R P HBRE BBE > K
AWNE R GG REHEHLEENBRER  MBHERF2BRETY  RE
ZHHETRAERILRE -

LEYEE

Mok ERERed FREG R IR —AGEES > BTHEZAEHELH

g -
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$—%F HXMEBY

BATSRAMAsH EAFEB AR /ER 23 B AT Ak » AR EEB

HERBERMAMAR > N BGREMEREE FRER IR RAGEE  ARNDA

Mo HARREM B MAERIEB TR ZRELBRREGTE » TR AR -

B ENIL > R R BAR LT

1.

LRI FER T RBRFAUAMEROR TN RBF Y LB 2R
BE o 3y SUE S RS R % AT S A R e R A T B Sk B B4R
REE2EHMBEKX -
KA REEMM ARz MEREGREELI N BAEENHEL L BB
%&&&’£¢ﬁﬁﬁ%ﬁ%%%ﬁiﬁﬁi&&%ﬁ%o
LA LPS & %%ﬂ%@'%é%rmwimuuziiﬁﬁf&ﬁzmw’
B S R M %%é%@%%ﬁﬁ%%%ﬁ%.%%Hﬁﬁxﬂﬁwz%
By Bl R , i: \1 .
imm%ﬁ%%ﬁ’uﬁﬁi%%%&z @%&ﬁﬁy%iﬁ%&%ﬁ%
B0 LB A MM R R AR RN R E AL R RIEAR -
RS R BAE R AL R AU R E e ik A2 R RIS R B 4y R R R
B &R AR B b a3 R LL B R R B B o de Bl 2 AR 2

Bt -
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F=F HHAEFZE

31 E%&EHW
9-11 B # % & 45 & 5% & Specific Pathogen Free (SPF)f&%& #2 4 @& SPF & ¥ K #
(white leghorn chickens) - R R AHITHREE R E R B HARBATG WA £ iR

TR - BV ERRKBERETIIMRAIREARNTREMEIRER -

32 BE
1) %B&Hk
LA3% B AR TR E AL #5505 #(La Sota strain)iti?é;a‘i/,? 5% 718 10°° EIDsp /mL & &
P A B AR A TR B) B

@) sk .

% % et (Sato Straln)}%#ﬁﬁa 1000 MLD E /‘%“ i%ﬁ%?ﬂ‘ﬂﬁxf’fv\% MR 8] et o

\ ‘::.ix‘ | ’5

|

3.3 FBRAE R RB

3.3.1 RA &%

1,2-di-O-palmitoyl-sn-glycero-3-phosphocholine (DPPC),
1,2-di-palmitoyl-sn-glycero-3- phospho-L-serine (DPPS) 8 A Avanti Polar Lipid
(USA), Epikuron 200SH Phosphophatidylcholine (PC) % & Degussa BioActives
(Hamburg, Germany) o Stearylamine (SA) - 3B-Hydroxy-5-cholestene (Cholesterol) -
Carbonate-Bicarbonate ~ Tween 20 ~ Chloroform ~ Tris-NaCl ~ Tris ~ NaCl ~ H,SOy4 ~
Bovine Serum Albumin (BSA) . 1,1'-dioctadecyl-3, 3, 3,
3'-tetramethylindocarbocyanine perchlorate (Dil) ~ PBS ~ LPS (Escherichia coli

14



0127:B8) ~ Xanthan gum - DEPC water - Isopropanol #w BCIP/NBT &4 A&
Sigma-Alderich (St. Louis, MO) ° 3,3°,5,5’-tetramethyl benzidine (TMB) ~ Protease
inhibitor cocktail #u= Phospotase inhibitor cocktail ~Taq enzyme~dNTP F= SYBR green
#% 8 Bionovas Biotechnology (USA) ¢ p38 MAPK inhibitor (SB-203580) ~ MAPK
kinase (MEK) inhibitor (U-0126) #v IkB phosphorylation inhibitor (Bay 11-7085) #&
& Biomol (Plymouth, PA, USA) - BCA Kit # & Pierce Biotechnology (Thermo
Scientific, USA) - Agarose #uv MTS 8% B Promega (USA) - High Capacity cDNA
Reverse Transcription kit %% B Applied Biosystems (USA) - Ficoll-Paque B A
Amersham Pharmacia Biotech (USA) - RPMI-1640 - RPMI-1640 W/O phenol red ~ PS ~

Trypsin-EDTA ~ FBS ~ FCS # & Gibco (USA) -

Primer 3 & MB Mission Biotech (Patwan) :

Sato HN :

\ ‘::.ix‘ | ’5

|
[

forward : 5°-GTA CCC TCC AAT CCC AAA CT-37

reverse - 5’-TCC GGA TCT GGT AAT_CTT GC-3

Chicken GAPDH :
forward : 5°-GGC CGC CTG GTC ACC AGG GCT GCC-3’

reverse - 5’-GGA GGA GTG GGG GAG ACA GAA GGG-3’

3.3.2 ek

(1) Goat anti-chicken IgG conjugated HRP #% & Bethyl Laboratories (USA) °
(2) Goat anti-chicken IgA conjugated HRP #% B Bethyl Laboratories (USA) °
(3) Goat anti-chicken IgM conjugated HRP #% & Bethyl Laboratories (USA) °

(4) Mouse anti-chicken antibody (CVI-ChNL-68.1) #% B Prionics AG (USA)
15



(5) Goat anti-mouse IgG-FITC B4 & Invitrogen (USA)

(6) Beta-actin mouse monoclonal IgG; B B Santa Cruz Biotechnology (USA)

(7) p-p-38 MAPK rabbit polyclonal IgG #% & Santa Cruz Biotechnology (USA)

(8) p-ERK mouse monoclonal 1gG,, # B Santa Cruz Biotechnology (USA)

(9) NF-kappa B p-50 rabbit polyclonal IgG B4 & Santa Cruz Biotechnology (USA)
(10) NF-kappa B p-65 rabbit polyclonal IgG # B Santa Cruz Biotechnology (USA)
(11) Goat anti-mouse IgG-AP #% B Santa Cruz Biotechnology (USA)

(12) Goat anti-rabbit IgG-AP 8 B Santa Cruz Biotechnology (USA)

333 #8 - ABH S

(1) B2 % %78 1% 4 ¥ © Maxisorp ELISA fmmune plate 96 £ 7L 4% 3 & Nunc (USA)
(2) 3R &S Hp ] :X5 ¢ U 2196 4%:!&%@%?% & Greiner (Germany)

(3) tmpR3gE © 96 il ~ 24 ﬁﬂi?bﬁv 6 ﬁf}t Emﬂﬁiﬁ%‘\%%ﬂﬁ & Nunc (USA)

4 Zafi—afLamal: 96 ﬁ?b%ﬁ“ P& E Grelner (Germany)

(5) PVDF Membrane

(6) PC membrane

3.4 BuAEH OB R FR

3.4.1 By AE R B

(1) B’ ;& & 20mM, DPPC : Cholesterol=4 : 1
(2) B5'H /& 20mM, DPPC : DPPS : Cholesterol=3 : 1 : 1

(3) Bs’& ;B £ 20mM, DPPC : SA : Cholesterol=3 : 1 : 1

16



342 By RE

(1) B PsE A &4 A OB JERIEFR T > vl & chloroform & B A5 H 7 252

(2) B o B R LR R GEM KSR EN SSCHEWE 1 NFEHR R EH
LR,

(3) #uA NDV FLR &7 B KB

(4) AKX X BTN 1EE 0 B JRBEARNZ B E T AR R AR

(5) B UUEA KA Tk B PSR AT A B R K FABLAS Hr

343 B - RBEMROER

(1)f18 24t ‘

L mﬁ%ﬁﬁﬁﬁ%%ﬁz%iw@ﬁ%ﬁ£%¢’ﬁu;i*ﬁ%
IL. %ﬁ%%ﬁ%Bmmmuﬁﬁéﬁgéém%ﬁ%
m.ﬁi%ﬁ@ﬁﬁﬁ\%é$%wﬁﬁé;
W;QMﬁ&M§mm’mﬁﬁ@$ﬁﬁ“{ 

2) FmE/LTH

I #&EAETHE ENBICIOPLUS B BRBEMSHETHELER -
I RS CGRE - BH -HHE %) BT -

II. HEHKSRA=Z 10 R BAFR@EM-FIHHE -

Q) B EoH
L EMiskk @ ENeEo i 8ok 100,000g > O BFR] 1N BE 4T o
I EBoXBREFR-

I A A %% B 3 A& £ 4E(OD 280nm) -

17



B

IV. 3t ERRHEOFZEE -

344 MEHEE

B}

(1) Bk B AR B(pan) P > UEHRESBORBHRAREEFH B R
AL S -

(2) 3THADSCE R » 2420548 o

(3) M AR SAAIE T LA £ BB H 3R 4k % (scanning rate) ~ 744 i &
4t [ (scanning range) % 4 # -

(4) # 4 S PRI B - B 4RI 0 R R AT AR S B 0 B
R T sREAFEA

(5) T RGBT TI348 BA 15 JF

345 &MAER ¥l
PSR B 4o T S A “wd
(1) 5’ ;& % 20mM, DPPC : Choiesteroi :Dil=4:1:0.04

(2) Bs &% 20mM, DPPC : DPPS : Cholesterol : Dil=3:1: 1 : 0.04

(3) Bs g ;B 20mM, DPPC : SA : Cholesterol : Di[=3:1:1:0.04

Rone

(1) #2588 (DIDSLAS G #+ E14 /A O [B EIEH T > /v i@ & chloroform ¢ H
REH AR o

(2) & v B JEBEARE EORB R G KSR SSCH &ML | N ER AT
BE R ARE,

(3) AuN PBS $LR &7 B & B

18



(4) R A XABT R EEM > LB 0 BURBAR P Z 3 B R T DU R A e e

(5) P UAIE IR 35 A5 A8 RS M3 R T AR AR 3G — 0 BB KR4 s A

3.4.6 A& 1 B S s KL

# 1 mL LPS (250 pg/mL) $#2 b it <3.4 #Ask O BB EHR > LHF Mk &

0.6 mL 344 -

3.4.7 8 % B RS R Fo = AL B A% Bs ke
#% 1 mL 1% Tremella 2 ImL 0.2% Xanthan gum $#2 F it <3.4 $AsH € 8% HH

B> BB PHETMAR 1| mL3g 25 R A

35 R ABA -~ R R

0
e H D EBERR: | || = ||
v ! i )

45 o AP B 2 SRR B NDY OB HE AR <20 4o 247 7 476 -

IS ENT TR ES TREEE

PBS | EHRm | REH | SEEA | - | = | =

FHsk | WmEM | BE | R | R | X

A | BRRE S % | % | &

BE | BREHE | k| R

Con 30 uL — — — | — | —
NDV — 30 uL — _ S VA B
NDV — — 60 uL — NN
PC-Lip — 30 uL — — — A =
PC-Lip — — 30 uL — — | V| =
PC-Lip — — 60 L — NN N
PC-Lip — — 120 uL — SV R [ p—
PS-Lip — 30 uL — _ S Y

19




PS-Lip — — 60 uL — VIV
SA-Lip — 30 ],J_L - — _ \/ _
SA-Lip — — 60 uL — NN —
NDV-LPS — — 60 uL 1000uL | N | V|V
PC-Lip-LPS — — 60 uL 100uL | N | V|V
PS-Lip-LPS — — 60 pL 1oopl | N[ A | A
SA-Lip-LPS — — 60puL | 100pL | V| V| —
NDV — — 100 pL — N =
PC-Lip — — 100 L — — | N =
Tremella-PC-Lip — — 100 puL 1oopuL | — | NV | —
Xanthan-gum-PC-Lip — — 100 pL 1opL | — | N | —
(2)%5 B 48 05 R

— R %R A A WA (=R Gk oF #h%ﬁﬁ% ZRBEFEEIY A
X B e AA

K|

(3)ik f s ‘s . 1 N

R B B e A~k Bk B e -

AEE S NEECEE ) ZRERERME B A WBEE - ABEE - NEE
W Fo A ES | i BRAT S Bike T

BRI 35 mL B R KA ERE 0K > K EEHKLE X 2500 rpm B 30 4
 BUAF 7 B S6°C KIS 30 s X TRAEEE 0 o RN B B AR N-20C A4

BEEE AL R -

DE R AE N R RBRAT
%

p

RETe BN BEFRF > —REBRERHCBEGRSF > =R EezA/HNE

>:~

B
2

TEAF S -%— F %’/‘1’/5‘@/&314? Bda T -

2]
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M HELL — R LA LA MR G HEE e Y] IE R B F 4 mL & %% (1 mM
PBS #m 0.1% BSA) AN > H#SILRF B HRETPIRR > B EERFMN-20

OCO

3.6 kIR RERRAE T L RBE I

(1) 23k 30 4] B £ X5 (HI test)

# U A 96 # LM EA 50 pL 0.85% » s iF Nk iRk 0 FhiF R EBEME > &
B 50 uL fmFEA U A 96 L iEey 5 — 7] > 4 2 BB ek o i 4HAU 2
NDV & % 50 uL JE A 96 L4 % % T & AF 60 248 #F 50 pl 2 1% RBC (red blood

cell) ZE N 96 FL#> E iR T B AF 60 248 o0 A1 BR ) 3% B35 -

Q)& #* %% & & 54 % (ELISA)

-

x“

|

A A RRRE R ||

aml

I. 4 NDV #U/& A coating buffer I:I;QOO %ﬂ;ﬁ%’%’lii);\ ;OuL 96 MILEF > B4
C R | :

II. B 96 #4FUA% 3 4478k A% » £ A wash buffer A &FLF > REEk > €8
sbEhE 3 R 3L 96 MILB P BREAZIER

II. B7LAe A 50 uL blocking buffer 7 £ & F4/E A 30 4-4% ; JE A\ wash buffer &
AP REAER EALEES KR A 96 MILE P RAEZIER

IV. 7296 FL ¥ m A 50 L Z 3 BAR BN £ B TAEA 1 /6%
Mm% ¢ LA sample conjugate buffer ## 2 & iF
REAEF R T BEZBRRAE T RR

V. # 96 2L N 2k A 0 ;£ wash buffer " E&FLF > BREEK > €A
B1E 4R R 96 MILHE P R IRIR

VL £ 96 FJL# ju A SO pL $u B =2 TR 1 /) oF
21



VIL # 96 #4074 M 2 75k A% » £ A wash buffer #8FL ¥ » R&A%R » Rt
ByE 4R R 96 MILE F RBZIIER

VIIL Aw A 50 uL TMB 4k F 30 4%

IX. jwA 50 L 2M H,SO,

X. £A OD 450 nm & % %7% %7 &/5 & 4 #1357 R AR

3. AEER
() BRAFRERR
WL T mEmE 6 E > Hay P 300 uL (1x10""7° EIDso/mL)# 355 % 3%

FHk Sato Rk > AHERBE 18 TRAEMLD 25 55 F

(2) B RAFRR

'ar

e

GRS 2N LA F 14 RS TR M E 1000 MLD 2 Sato 3 FH » BE

1=

| A
z |

14 R ib3sk 875 E AL RERK \VL

3.8 SRR bm FE - B

(1) # K £7% 86 2L — S AL AR 4L BAT IR BR - B B BR 3R /2 787 K PBS
(2) 5 BB JB A% > R 4m B 4% 4 51 A 5 mL Ficoll-Paque ¥ » %8 T 8.0 30 448
(3) MRS BEL O FRETR 2 i

(4) LA PBS htmfs - W E BT o 3 dd

(5) & LFk > BEE MmN RPMI-1640 3% &%

(6) LA Trypen blue M BA# 4% T 24 i

3.9 XA BRME

22



(1) 5§ & %7k i 89 # 00— LS AR P BUFIERE > 20 10%cells/mL # A% B 4o s 33 B
7 41°C 5% CO; 8 4 B 3% 5 4

(2) R RmAR4S FBS/FCS =z RPMI-1640 32 &% AER BEY 41C 5%
CO, Yy tm B35 A 48

(3) Amk 10 uL &4 Aty 2 <3.4.5 & FABAER > > £ F 3K 24 /LR 41T 5%

CO, Yy tm 38 A 48

(4) *Fr3g &Rk PBS

(5) *r PBS ek PBS B # % 0.5% paraformaldehye 15 4-4%

(6) =M 0.5% paraformaldehye it sA PBS #2 $2 7% 4= i

(7) #aA A 3% BSA/PBS &% 2z CVI-ChNL-68.1 Hu&4E R 1 /o5 4TC

(8) A PBS #2 %2 k% 4m iy A

(9) AmA A 3% BSA/PBS &y ﬁz .Goa.}“gqnti-m(})\us.e IgG-FITC g4 A 1 /s B8

(10) A5 & Bafsx Leica TCS SPS-’ééa:n.fo;_:c\al Spectral Microscope Imaging System

1 A

R %?ﬁiﬂs*ﬁ*&%%gmﬂﬁiﬁ#Z/ﬁuggé\bﬂ@ﬂ@'g%
g i 1} /<

3.10 RT-PCR 18 Rl % &

(1) B F B FENHEE A=A bR > B RE - ATRR ~ AR BB - S A g
RB7 -80°C #HE A

(2) B3z @B AT E S0g 0 hw AR A& BB Ak K 0 e A ImL TRIzol 24y R
| 2R A

(3) Au 200 uL Chloroform | ZL7& 4 > 24 12000 rpm &< 30 442

(4) R EFH#&#% 500 ul > Av AN % & 2 isopropanol 7 4-i&4 > XA 12000 rpm 3o
30 447 4C

(5) B L&k » Ak T5%iBEH » LA 7500 rpm #- 15 5485 4TC

(6) & LiFik » FF B IER & u N DEPC K
23



(7) A 260/280 nm ] RNA #h & 18 &

(8) Ex2 pg/uL=x total RNA 2A ABI reverse transcriptase kit#37 ‘C 4k A 2/]N 8%

(9) B3 pL cDNA fuw A Sato primer ~ Taq » ANTPFo =k 7k » 595 C A2 4562°C 4
H 3018 4 3%

(10) Ex10 uL PCRZE % » hmwA2%¥ % (4 SYBR green) B & 7k #305-42

(11) AUV BB L #PCRE 4

3.11 #$ e B 2 118 R

(1) 4k %7k 8 8Y D4 = SAL AR 4L AT AR - oA 10%cells/mL % B B 4m B0 32
96 well # 41°C 5% CO, & 4= i, 35 545

() £%EAHRANAS IO%FBS/-S%_F'CS z" RPMI-1640 35 % & 45 A @ &7 41°C

5% CO, 4 tm i 32 & 48

(3) % 100 pL 32 % i ho it 100.ull ig-%%i;ﬁ; 0L &4 by 2 BB A o 2 Fl 3%
% 24 EER 41C 5% COuida fuse i ||
(4) 4 well Ao 20 uL 2 MTS Sk “HE A 4 B 7 41°C 5% CO, 8 m B 18 4 44

(5) 1A 490 nm B F %.7% T R/AE B HR AR AR

3.12 fR R 4m 32 3k F NO

(1) 45 & %7k 8 89 2 04 = SAL AR 4L BT AR RR - o4 10°cells/mL % B B 4m B0 32
24 well # 41°C 5% CO, & 4 By 3% & 46

(2) EHizk kNS 10%FBS/5%FCS 2z RPMI-1640 ¥ &% 4 B @ &7 41T
5% CO, # 4m i 3% % 46

3) % 1.2 mL & & A 700 uL 10%FBS/5%FCS % non phenol red

RPMI-1640 3z %% ° sw A p38 MAPK inhibitor (SB-203580) - MAPK kinase
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(MEK) inhibitor (U-0126) #v IxB phosphorylation inhibitor (Bay 11-7085)# 41°C
5% CO, 3% 1 /N BF

(@) o 1 L5 uL,10 pL &4 fr 2 BUAEAL ~ 5 BEHFH > 2 F385 24 i at 41
T 5% CO, # 4m 3% 46

(5) #5 %m B3 & & Am 50 uL 7 96 well F o A Greiss reagent 75 7% (1% sulfanilamide
Fa 50 uL = 0.1% naphthylenediamine (;&#> 2.5% phosphoric acid solution))

(6) LA 570 nm B % % 9% 0 AR/ AL B AR 3R 4R AE R

33 EFHRERATALTERA
(1) #ERhMishE Y %% 1% 2 Buaf b 458 » IR E B EN-80C F
1 A '
(2) A B AF & 30 3] 2% AR R AR ArN RIPA buffer (& 4w A protease inhibitor
cocktail/phospotase inhibitor cogkta%%h}i,l’_ﬁ }ﬁ 10 542
(3) # 4C#< 30 éy\éia"éﬂxii%ffi; i 4%7%%-20(3 Ek Bp 85 1%
(4) % & g B & L BCAKit 18 A |
(5) &5 30 ug %& & % 38 SDS-PAGE
(6) # SDS-PAGE Lt &% & & # /5 % PVDF Membrane
(7) # PVDF Membrane ;%% 3% BSA-PBST blocking solution 30 442
(8) & PBST # PVDF Membrane 3 k&% 10 54
(9) Az i PBST ##£ 1000 4% % Beta-actin $iL 3¢ ~ p-p-38 MAPK #u%2 ~ p-ERK it
B2 ~ NF-kappa B p-50 #13% f= NF-kappa B p-65 i8¢ » » 4C/EA B R
(10) A PBST # PVDF Membrane 3 k%% 10 /4%
(11) AeAdr PBST ## 5000 4% Goat anti-mouse IgG-AP #Fv Goat anti-rabbit
IgG-AP R E BAER 1 /o5

(12) A PBST #% PVDF Membrane 3 kK 10 5-4&
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(13) #zA BCIP/NBT £ &,
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FwE “# 3

(—)EBIM M Z BT 54
(1) SAshkie a8 R 54
BB T ARG E R %R R (MLY) & & 53 &gk
BEN BB FRRTZN BB EILR > @EFTHBRETHES 0 HFHmEs
1030-1223 nm> & & & R REx 047 £ B e is ek H# OB 2 A P MR
PC-Lip & 20.58% - & & #4854 PS-Lip ¢4 2.57% - ET 4854 SA-Lip #

43.26% (k—) -

(2) Ak R @ T RADA B A A

%%ﬁ%%ﬁ%@%%%ﬁ&’%ﬁﬁ%ﬁ%%ﬁﬁ%ﬁﬁiﬁﬁém’ﬂ%ﬁ
@%&%ﬁ%ﬁ%é%%ﬁ%ﬁ%%&é%ﬁ%%&°%%%%ﬁﬁi’#ﬁ%
fofiia A PC-Lip W R @B AT mY é%%ﬁ%iﬂ‘éﬁ PS-Lip 4 %@ Efr 2
-51.79 mV > £ MRk SA-Lip 69 R @ E4x A 33.52 mV o & B E B M
(DSC) o #7 &4 ity 2 % & P RS - HoAa A5 B R A + M B4 #ls ke PC-Lip

8 43.0C - & T aBs ke PS-Lip 89 62.0°C » £ & 7 #% s SA-Lip &9 58.0°C (& —)°

(2B HE R R QR B HEIRE S H

WHABEGERTRES R FREEEH RS TRHEELTHHREFI
B30 uL(ANDVAR) » A ¥ 4T 47 M AsHe 60 7B 7 #79om # 50 R 30 pL(AEPC-Lip#) »
AR 32 PBS 30 uL(%&Control#a) - £ %7514 % £ B > Bk o 455450

UGB R & kiR - BB E SR & » a7k (ELISA) bt - SR 5,8 9k
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BP A s IgAT B B F PIgGIl g A PR EA MR LR TN BE &4
(EPC-Lip#) A RILENIBRS - BRSO B FTRFIE oA IR #EE
BRNEAEREER LS IOFEBE AL R A L H H o) gk (E—) o

SRR EMMERCREFTHFRMIH

HAHAERTRESREE A&+ E# - 2H&TEEERTNIRRFI
JR30 uL(ANDV4R) » LA ¥ & T A7 RS He 60 7B 75 ¥ 9%om #40R 30 uL(AEPC-Lip#4) »
8 AT AR 6 R 7E M IR FHUR 30 nL(APS-Lip4a)» B & S sk 6 R 75 MR
F4UF30 uL(ASA-Lip4a) » M A 4% PBS 30 pL(4Control4) - Wil 14 4T % — %k

B GRS A RS RE o BRI IR 3 R M U BRT B

;*;N

bk o HEEE R OHT ,é’:(ELISA) !:bi'?x B SR P R P s A s-IgA
h%MHTLmﬁh%ﬁﬁ&m@<mﬂ Bk APS-Lipa (4t L &2 £ %) (B
=)t ?@Gm%%H@Lmﬁm%ﬁ%%n@<mﬂ H Rk APS-Lip#a (43 £

BEEER)(AZ)- 2\ || /-

() HuRE 4 mk i 4 AU AE R 6 B R 751k H A Z Lo &

(DFLRE A A i 8%

WHAMKEGERTRESR—E A&+ — %% - 2HNE TR EETHM
% #HR30 pL(ALive NDVR) » A M B 45 485k € 78 7% # 5%k H 50830 pl( %
Liposomal-inactivated NDV ) » 7 %6 & #4844 G a5 B 4k4E = & 4 BRIF HE
A E R o BEEE SR ELE S R(ELISA) b » B REE A S kiR b o kR
s-IgAHLBg £ % =8 £ %\ B # & 4 Liposomal-inactivated NDV&H F & % 22
s-IgAHLEE £ %> 8 % AL B Aw k& Live NDVa &y 4 ik A s-Ig A0 B2 3% 7 5%V 2 2 S8
4 . E 3tk 4 4% Liposomal-inactivated NDVa i B A m A % » M
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Liposomal-inactivated NDV %8 # % & b B SR 088 4 R B2 W1 D © BT DA A
ORRFACHB AT B EAEHEE > AR IR A RS A R 8E 5% (8

vg) o

Q)R B R ELR B ELR

WEABE AR TRESREA  BASLER  pAHNLTLABRBELAHTZ
REACH R FHUR % %] A60 pl( A Virus alone4a) » 60 uL(&Lip PC-ND#a) » 30
uL(#%Low dose Lip PC-ND#2) » 120 pL(%High dose Lip PC-ND#t) 14 & 3 % PBS 30
uL(%Control#n) - A %% 1% R HHEEHRMURFERERETRR HEE £
J% 18 4 47 iR (ELISA) b B RE L RAERRR T o s A s-IgA L% A 34260 uL( A
Lip PC-ND#)4i 5% /1 18 %& % (p<0.01) ?ﬁ-:kz‘é}i%%éﬂo nL(#High dose Lip PC-ND4a)
(p<0.05$2Control 48 Lt # )2 {2 I;EVirus*’e‘i_loneggéfJ s-IgAbLBE A R B % 43t LRI
FER(EE) - Bt AT ARSI £ fo R AT R
a%zﬁﬁﬁ%ﬁ%mﬁzﬁ:%ﬁéﬁ%%m%%’%uﬁ%ﬂ@%wuudz

RIEFET EMILR -

(B)M AR &, B R FALHBm EHE L H

(WFEERREARE

WA ERTRESRELE > Fasb =+ &# o 2N T I REAEF H 2 (60
ul) > 42K B & i A R 6 & R B AL Rom 4R 0 4% A Virus alone#a ~ PC-Lip
48 ~ PS-Lip#a ~ SA-Lip#a XA & # % PBS 30 pL(%Control#a) o £ — R %% 1% —8 >
FE AR IR+ & S AT S AR AR AR o 30 6 2 B AR ABUT B RE L R E P IRIR o BEF 0
Flepo T R HEITE —REF LR ERE S AR EBERE b HEHFIRIR 0L
BB BT R R RAE TR - BB SRR 54T R(ELISA) b » S aksi
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AEWHRRT 2 b As-IgARBILE » AL AHTHEX R ERBEMIERIR S

HTRABEABARE  EF - RE_RERE - IgARB LR A B £
B9 A3 FEPC-Lip4a ~ PS-Lip4a fo SA-Lip 48 (p<0.05) - # 3 & Virus alone 48 ££ /i =R
AL B BEE LI A TARBEIFMAZERTLRERALEZRAEEAR
T ALLBABERMAERE AR > BH—REZ LRI A R Z FRER

PC-Lip#a #0588 71 18 £ % (p<0.01) (B 55 A) -

QbFBEAE

BEBELO AR ER L hEEE %% & 5 7k (ELISA) L # o 7 F anti-NDV

[gGHAd A mE > A5 EHEET —RAK a‘%%ﬁ S RLIE W 0 TR H R

xR E HP—R#\-_RE xfé;lgG#m%%iﬁk 2 LA B £ R m AE:AEPC-Lip

#1(p<0.05) o 4% 75| 64 42 3 F2 Virus alone . PS-Lip aFuSA-Lip4a ft /R 482 th 33y
BEAE LI RoR AR I EAE R zﬁfﬂ;s}ﬁf/? - PS- L1p 8, % SA-Lip& & 532
F PR ARE - Emhiﬂaﬁﬁ%ﬁéﬁ&%;% RS IRy EF

B 5 % % HEAEPC- Llpéﬂa‘m%“*ﬁ@&%(%o 0D (l ~B) -

(N)iE % BREBRSR & B R Z MR F o4

(1) &% BERE &6 F o5 F]

HEHMy R RE BEEREH HP—aBth R EEMASR IR @ AT 24 /)
BYR4 THE S 8ER8 LPS - 5 — s %ok HAEMAT IR @ B B 46 T MUIE Rk  Fo
f5 % BB 38 LPS > N %ykth — 28 0 BAT RS R F W IRR - BRI R B4 T 4%0s
Mk Ao s S EEAE LPS MR ey E R [gA ~[gG v [gM M E A B S F— M)

HLAE(B )
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QFEEBREAE
KR EBRBEEREDH—REZ(EE) > —RER(EE) P =ZRER(ER) > £&
MBI R RA—B g REAERE Z(60 ul) @ (2R B & 4748 & & R
FEACH BB LR 0 2 %] & Virus alone 42 ~ PC-Lip 4 ~ PS-Lip %4 ~ SA-Lip 4 >
HAEF B B (160 pL > H P AAS K% % 60 uL Y185 % 8284 LPS 100uL) R [ & # #efs
g LR ARFEILM MR EILR B E AR S B LPS > 44 A4 Virus-LPS 4 -
PC-Lip-LPS # ~ PS-Lip-LPS 41 ~ SA-Lip-LPS 4 > 2 &% PBS 30uL (% Control
) o EERFZE WA > IR R HEAT A IRIR o I 2 6 AR AT B
MAE I RIR o WEEE &R B S 5 HE(ELISA) b - BB R8P ik F ok A
s-IgA LB LR > E5EHEER —RAKE a‘%ﬁ WS RIE @ 0 B TRAZEE s-IgA
HEARE  BEA PC—Llp—LPS-.é%ﬂ:}m%iﬁkE}iﬁ AR o AR L sl — RIS
Tk R A =R E B kA48 PC-Lip, ﬁﬂs}mé’%ﬁ%%%(pw 01) > #A-~ A5 % BERE LPS

ERMASR A EE R AR Eﬁﬁ?iﬁk%ﬁ%ﬁgﬁﬂﬁﬁﬁﬁﬁ Z(EA) -
| 1_ l‘;
QaFiBEAE
HEEXNRRER L BB K RREL 5HA(ELISA) e i o5+ Anti-NDV
IgCBAERE  EEAHERIRHR L RBEEMAEREY » L ¥E4 PCLip &

(p<0.05)~PC-Lip-LPS(p<0.05)4a fo SA-LPS #41 & =k % &4 8 4 R 222 (B A)°

(H5) 3R 35 ] B 4R R

WeFHhELARE
WHABGERTREI AL B+ —E% - RBELBABERE,»EH—K
B(EB) —REBR(EBE)=ZRER(EE) RARIMMERA—B 5N

FEFEAER F 260 ul) > 12K B E e f & B R ECMBRFELR » 25 A
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Virus alone #2 -~ PC-Lip #1 ~ PS-Lip #48 ~ SA-Lip %48 > 48 F) % &(160 puL - H ¥ 4%
A & ¥ 60 uL A5 % &5 38 LPS 100 uL) 7R [F) & 4% As ke & 78 R /& 137 380% LR
F) 0% % & As % 8842 LPS > 4% % Virus-LPS %48 ~ PC-Lip-LPS 41 ~ PS-Lip-LPS 4 -
SA-Lip-LPS % » 2 B #:% PBS 30 uL (% Control 41) - 7 BREKR Lt & #ETH
kIR o D BRI HI B E R R BB TR BEREMAERBZ BN —R &
ZREBFZREBLEDFTFTIEEARE - bR BT AE—REREK PC-Lip 4840
PC-Lip-LPS #4864 o 75 #FE 640 121% > 13 K AE A B3bdp#l 4ot 3R 69 58 & - PS-Lip 4
i FAEAEHFEE 40 15 0 47 KRR A b Hl 4o 3R 69 Bk % © PS-Lip-LPS 4 75 1% fi5
HIEE 2045 > 1B ARAER b 4o BR 69 EE £ o Virus alone #8f» Virus-LPS 48 fn
FIEREMHIEE 10 12 > 1D ARAEA bl 4z 3K 69 5 & ° SA-Lip 44w SA-Lip-LPS
M FEEHEE 8 F 0 KA ‘E%&iiﬂﬁf{’%‘]ﬁﬁgﬁié@iﬁi% c EERX R F R
1% > At IR R m"%'i’]#zem /t & PS-Lip-LPS A FEREHFEERE 2560
1 I ARAE A%W%ﬁm&m&% ﬁ&PChpﬁ PC-Lip-LPS #= PS-Lip %
m%zmﬁwﬁﬁ%ﬁ%&méuwﬁ-%SAMﬁMMMLmHSmm%zm
R B AR TR o E%Q=A%f%ﬁéiMLm@.mnmLm ~ PS-Lip
48 Fo PS-Lip-LPS % fo 512 sE #HFE 2 10240 1% - 175 2R AE A 2 sbdp B 4 o BR By Bk &£ -
Virus alone #8Fv Virus-LPS 48 i 75 (£ ##E £ 10 4% > SA #afv SA-Lip 4 RIZ A A

FFBIE -

QFHBBAREAAE

HEEXNERFERN L N EFEMKREEHECRM AT AL TR
Koo BB MEARNABLRTE —RAFE = RER FREE > BHEBEEEU

B RE R E IR RIR o BRI B BB LB 0 B H R A MR B
—REK S ZREBAZREBRERBERAE T RRFABREARE - bR =Hr

Fe—R % I%i& PC-Lip 435 B3 X SUAS AR 32 4542 - 40 AR AE A 23k ] 4 o 3K
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A&t % o PC-Lip-LPS 2 5B 30 X HLAE M HE 16 154% » 17 AR AE A 2 b ) 4 dn 3R Y
BE o AERX R PREEL > SAhRIPFIEENEHRS 0 LHL A PC-Lip ~
PC-Lip-LPS #4833 Z B MHIEE 64 15> I RAE A B hl i 3R e B2 & - B
4£ PS-Lip #8409 PS-Lip-LPS %8 %k B 2R 4 2 dn 3R dp 4] 52 & /11842 5 £ 32 4% - o SA-Lip
#afo SA-Lip-LPS #4825 B3 AL 2 SR Hp H] Bk 52 1B FFAK » R =R BTk HAER -

PC-Lip #4840 PC-Lip-LPS #4825 B 3R X 3RS M FE £ 256 1% > 173 2R A A b ) 4o fo
ke st & - PS-Lip 42 ~ PS-Lip-LPS #a ~ Virus alone %8Fv Virus-LPS %8 %5 B 2[5 2 fn

BRI B R J1 1834 B 32 4% - SA fadv SA-Lip 48 RIZ A BT #IE -

()33

() 1% B & 3.8 o

ma%%ﬁ’m%m%m%ﬁ s fykse - %M%mﬁz@ﬂ%%ﬁﬂm%ﬁD
AUR RS 0 @ HRE &%aﬂé%ﬁé%ﬁ B2 — Bl EHEA
CRE%UE  FERESHZ @%aﬁ&mk%@ﬁ W A 2B FRHE
ﬁ%%o@$ﬂ%%¥%ﬁﬁ%ﬁ%&+ﬁ‘ P HBEAFEFT A K BUABELT

H R 58 R (1E B AK)1,000MLD -

b A BT IR 3 F (L) MF P ##2 > & 1x10™° EIDsymL # %% 1x10'°
EDsymL » & 2 Q@R EEYLT 300 ul BmER - BEREEAL 1x107°
EIDso/mL 8% » £ 325 50 %(B +—) - st RiF40 > F AT H 4P 300 pl #7
Wom 3 F(HE ) 7 Kok £ 1 MLD % 1x10*° EIDsymL » & B X8k & & %
FHBAOE 3T RART - A RAFRBFIHRA > BE LT 1,000 MLD #7385

S H (LR BT & & 300 uL (1x10™° EIDso/mL) #7385 38 %
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QAR OBEFF LK EB TLBRERAFLER
BHACRTRENRLE  BASTER  PHIRLTHABBRAREZ

B Hm FHR > 5 5] % 60 uL (% Virus alone 42) > 60 uL (% Lip PC-ND ) -
30 uL (& Low dose Lip PC-ND #a) » 120 puL (% High dose Lip PC-ND #i) 24 & % %
PBS 30 pL (% Control #1) « # % 7% 14 i » TR HR% > BEABHLT 1,000
MLD #3536 % (f£ i #h) > BPe6 TR E T #%EE 300 uL (1x107° EIDsy/mL)373% 3%
F o BT REMEEHFTREE P > 60 L (% Lip PC-ND )T 5] 80%#) 1% 3%
71 > 120 pL (% High dose Lip PC-ND %) %] 50%&94%3% /1 » @ 30 uL (& Low
dose Lip PC-ND #1){£ 77 20%% & #77% - 60 pL (% Virus alone %)% /5 10%% & 77

7% ° % PBS 30uL (% Control #a)3 £RIE AL (K W) °

Q)As %2 BT RS R @57’: %’Yb%'?ﬁ}%-ﬁ-bbﬁ%iii-ﬁ-&%

——

-

GRS EE T Aﬁa A E) - waf(Jr%);fa; REZ(+E)
BB e A —8 > 5584 TE Ei%ﬁéﬂm 3(60 ul) » 12K B & 47 s de &0 B R
EALH MR A SUE 0 % & Virus i PC-Lip % ~ PS-Lip %8 ~ SA-Lip 41 >
BAER B (160 uL» 2 ¥ 2Pk % % 60 uL Y155 % 8582 LPS 100 pL) R ] & 35 4 Bs
HMOBRFILHBRBFIREGERN $848 LPS> 4% A Virus-LPS 4 ~
PC-Lip-LPS #1 ~ PS-Lip-LPS #1 ~ SA-Lip-LPS %1 » A & 4% PBS 30 uL (% Control
W) e f—REBRZERE > MBRTEHETEIAFER - AR EREHA >
PEMI T EHETEHREAFERR - EZREBBEDHE > AERT EHETIER L
FR%  BEAFERFRELEETHRAEE 300 uL (1x107° EIDso/mL)3 35 %
FoBRBHT AL T —REEZOTRHEL T PC-Lip 47T 12 5] 80 %ey 73k
71> PC-Lip-LPS %8R 3£ 2] 40%e4 £%3& /7 > Mo H £k vo {8 48 ] 12 A 187 30 %8y FR3k 7 -

H Pl Virusalone 85 £ * 128 10%891%% H - AL T _RBBE O THREE P -
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PC-Lip 42T :£ %] 90 %®&y4%3# /7 » PC-Lip-LPS % ~ PS-Lip %1 -~ PS-Lip-LPS %134:i%
5| 80%8&Y 4% # o Virus alone %8 ~ Virus-LPS #afo SA-Lip-LPS %1% i£ 5] 40%&4 1%
¥ AT RSB TR#ELE P > PC-Lip &1 ~ PC-Lip-LPS % fv PS-Lip-LPS

Mo 100 %ty i H(RE) °

(M ZBZFE 5

WS R A B S A RAKN A1C 0 i B 0.09 s 3B 2 g B4R L
80 d R NP o JE LA E & %4 500~600 cp B HEE MY 0 %4 200~300 cp

B P FEEME (RX) e

(HEZBERMIER G ﬁﬂ%ﬂﬁ"fﬁﬁ%t&*% 7

OaBERERE | =l

mah &R F RIEH A %a%k S5 AR TR R B E 2R

.a‘

EALH SR R - 55 2100 uL(i%NDV aldneéﬁ) » 100 uL (% Lip-PC-NDV ) »
200 uL (% T+Lip-PC-NDV ) » 200 ul. (%XG+Lip-PC-NDV %) 24 & 3 £ PBS 30 uL
(ZControl4a) o AT R REE B £ R HAE - =R Fk 15 M8 AT H R 4R AT
FRERRE I RR o BEEE R IREE 5 M A(ELISA)Lbi - B RS AE VIR T o
A s-IgA RS tb 8% » T+Lip-PC-NDV 48 f£ 25 B 75 b 5k % & Z Anti-NDV  s-IgA v
(p<0.01) » £ =% B % Lip-PC-NDV % 4" ik 31 £ € & # XG+Lip-PC-NDV 4 #1 NDV

alone#a (p<0.05)(E +—) -

QuFHBEARE
HEBRIOERIZER L R ERBZENARTHEE IR D - BEEF RE

&5 #7iA(ELISA) e 0 f 75 F $U88 &5k & AT+Lip-PC-NDV 4 (p<0.01) - H KAl %
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XG+Lip-PC-NDV (8 + =) -

(3) s 2R 3t 5 B &R 3BT

HEEXO LR ER L MR ERRRE BT HEFIRIR G & IR H] 5
R P I F AR FE XA o & B 8Y IR H B R KBRS 1 B 256 4
T+Lip-PC-NDV . » 2 % R % 71 {§ 64/ XG+Lip-PC-NDV 4 ~ PC-Lip-NDV % 4v Virus

alone#a (% ) °

DAhEHBER

BEEXORBEIFERN L H=_R% ;d%;ﬁ'v WATHE L R A F R BREAE
7% B8 A& KR E300 uL(lxlo”’ EIDso/mL)%ﬁiﬁi:f% T R P &
B HEE AR AR ﬁ—“l’#”%lﬁﬂwa &%{iﬁ% SE A A H PR B BOE K 0 A
F85RFETABFH o Virtus aloneéﬁ ‘].;*(.;LlpéﬁﬁrJXG PC-Lipa £ 5T R A ¥ # 3k
& & 4 B R 4k - TPC-Lip i f ok B4k 4100 %47 7% % > Lip-PC-NDV & ~

XG+Lip-PC-NDV L $2NDV alone 34 2 43560 %17 7% % (% +) o

Gy o+ RERTE

BAFRFETORE A AR BB R E - TR - B AT R S F 8
M ZE 4y 7% 8 Sato % # © Sato 7% # 89 RNA 48 RT-PCR 547 1% 4% 4] 40 % & 88 79 7%

Wk FEER S B SE S IRBARA R #6547 - T-PC-Lip B RE RA K&
% 0 AR AR ~ BB AT B AR T BA4E R 2] ) & 69 % % RNA ° Virus alone 4 -
PC-Lip #4840 XG-PC-Lip 4142 &3R4 2F A 7% % 49 RNA» 48 PCR 4 & 4 #7 2] % % RNA

FAMEABEEL(EN) -
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(+ )RR R E Sl E 2

()£ 356 & Bk

SERR B fm 32 N 41C B 5% COy By tmpn3s &4 - Ao AR B BT M 2 2 it
Rk » £ R AR 24 B o HILEBEME Leica TCS SP5 Confocal Spectral
Microscope Imaging System #7532 & £ A5 K A% BE B 42 B 2 B 4/ B 4 4a 0 it &
€GB =8 kR PCLip RER S ENHRBeR T - LRA A

WRE AL sk Ay SA-Lip » A8 52 5 2V 04 2 s ke skt PS-Lip ©

() BE AL bm BB T HE 2 547

R A2 A o A58 R B b2 33 R 24 15+ MITS S5k 4 (1 +
DN PSSR LT e £V USSP e
£ H SRR AT 4 (Rt T A

| 28

mﬁﬁ@w%wfiwizﬁ&
B PR R ma s B EsminE A NO 9B E - BB AR E % ein it
Bl 3% %& 24 /NBF > 4a il b E & oA Greiss reagent 1878 NO #9458 - 40 %K E
i AA VY E6 NO - & TSR ESwin £ 48 NO 4 6.09+4.7 uM
(p<0.05) > &&F =4LB Sk fis % BERE wh 20 %] 35 & £ NO > B ¥ & 2 s iE 48 Bk - A >
BTHRFT LA R 8 E A NO - BmMbsh - ZAVB SR S R e R EE

ta a7 EL(B+2) -

BlAfd » A = A R B B e BIS R Am A3 R IR P L B v fm i 3 B 35 % 24
INBE 0 Bl R BB R RE A B9 NO B4 RSk ) & iR E AR B L » 2 PS-Lip & &

& % NO(* p<0.05 » **p<0.01 g H4atb#r) - PC-Lip #]3 NO Z A &) FRZ » £
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# A EE % 5 uL 49 PC-Lip 85 8] 84 28 4 & NO# p<0.05) ° SA-Lip 3| 42 B 4 4 B 7%

ALy NO 2Rl ARV (B +x) -

Fi—F 0 RV @RI AR T A H B 0 5% 4 U0126 4] MAPK kinase
(MEK)zr & 1% 3§ ~ SB-203580 #p 4] p-38 MAPK 2R &% £ v Bay 11-7085 #p4] IxB &%
B AL 2 B A% 28 - U0126 dp 5 F) 4 4] 30 & 1R £ 3548  MAPK 5% sk B 2 — #) MEK1/2
# ERK 2843 ¢ £ 3% > fe4£ A U0126 #p | Fl b4 > U0126 #p#4] LPS (1 pg/mL & 10
ng/mL) R 30 A B9 NO - U0126 p ] & #| 2 % & 49 #] NO & 2 (B + +) - SB-203580
% pyridinyl imidazoles % — > #p4] p38-MAPK 3R, & 1% 854& > SB-203580 (1 uM 3%
5 UM)ZR 7R A5 30 4] 2% Bs kR 2 & 4 NO » SB-203580 #k 45 £ 4p 4] LPS & 4 NO » 4]
R R HIp R A A (E +/\) HAHeBy M s P NF-«B Zok 5k B 1%
RAH LI+ Ro7 NE-B il KB B AL 6 - 6 B LA
R Fi#%E1ee% > kB & & §#% ‘ézﬁﬂbﬁ%ﬁi‘: KB B 0 B F TR e RS
i 48 3% B8y 2 R 0 38 3% - Bay 11 7085 %fewpﬁj IKB WAt AL 20 By b NF-<B 8 7% 16 -
Bay 11-7085 #E %4 %1 4% s ﬁuk_ﬁk NO B é’J Bay 11-7085 iR B A &4 H1  R & #A
Bp > 3 B fEF9 72 dbdp ] LPS & £ NO(E -+ A) -

TR A ] B ok dm R 3E B 38 A 24 OB 0 AR AR A3 ) A ST S BA BB R R k3

EAL %% ta R o3 B AR R 3R AR X & A 7% 1L NF-«B #4% #2 MEK #4& -

CE =R g1 LW EE X

WL % W B5 B2 W8 o BUAERIR W 5] AL A A FE B LB L F LR 0 AR Il
FIRA RIS RE B 12 A 60 %y th% & » AT-PC-Lipa £ 4 #1% A 100 %fF & & o

WG AL AE 59 A 2 3B AL E v fm B 38 R 3 NO > {2 R 4R H % B Rk RIS E S fm Bl

A NO > SRR E % 850 R a4 H] o Bt - RERAF A # £ IR MAs R 1% IRAF
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BB > CABRARIROAE AL AL G L YR R B HAS 0 BTG ERIE DM EMBEN E A
WA SRR G R - &A1 Hp-38 MAPK ~ p-ERKFup-NF-kB » 34 fo /% o 8 4%
P A 48 3] 6 AR $8p-38 MAPKAop-NF-kB » *#48 fep-ERK#9 %S thix L £ & » &
¥ T-PC-Lip4 % & B #i Bt 2 ) » M Virus alone#s - PC-Lip#a v XG-PC-Lip 48 #F

% B 88 typ-ERKAF 42 (B =) -
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REE  HE

A RAE RN E R R R B AKX

AR S RE L & 8 HAMT A & #380m F (Live NDV) & R 7 167 5% # (Inactivated NDV)
LB By XA E L MASRAE B AE S R DAL £ R AL B SR L o 3 P & AR 4
B M4 (anti-NDV s-IgA & anti-NDV IgG) » 34630 £ S Kol L4 2 S 348

% 69 ol ROEAE X AL o i — 5 b B MAE R & B R B LM MR F 01 E MR 54

HEMWIBE A R TUREE w22 - FAIAMIERABERREY » NEEBE
HENBEEEZARTEAAAETNRE  HENHRAFHFLEEEYAENDBER
JUB A FEREERRLAE il PURE A A o %BE%’MEWT A AR S LR A R BBER] o R

o~ FRRL A ) BE 59 %’ﬁﬁi‘ﬂﬁﬂ#m/? 4?1&73"%& éﬁ%&ﬂ;‘—i&& R 0 RA R
P B0 0 B85 % R AR ‘ﬁmﬁA#Mm%&ﬁﬁﬁém%ﬁaa
e BAT o A @mmmhﬁ%}wﬁ% 3b 1% R4S T MR B
AR 0 B 58 4y T R AR 2-8 4] o 3R 9 38 5 55X, B TR 4 A
BT 0, 15 R A BT LB A RS ARR 0 (2

BB RLIE % 60 ARG B % 0 BULIYE B B — BT K T Bl £ -

X EKAE & 0 BLAS R By 4£ B (adjuvanticity) € 25 & % ¥ &) % 7% M (immunogenicity) »
i A G L 89 A R ) M 32 {6 2 (physicochemical) 45 M & %5 B A% g ke 9 42 B 1 » %o
4 AR R G R 69 5 At ~ AR BE KL e kAR Fo R EAL[8S] o A XRRIE 0 SRR KL &Y
UHF eV EORME AT EMN > it B AISRRAZ &% EEANKAB B
FOHEZORBE - Rk ARMHART » EABEHHRBEFXEEAS
(Thin-film hydration methods) € 7§ # 7~ F) #4445 1 6 S s ke ey K48 3R 3% > HAE AR %

J& MR AE R (MLV )R AE 5 42 1 pm o SURRFE > SRR MEAZ BlRAE 42 1~3 um
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A BA A F 0k fm B (f9) 4o | B4 IR B R K m i) ie S 0 W E A KR RIE
[86] o iE-E 47 % fis ki LA 3% & B9 1F F (electrostatic interactions) @ ) 2.7 5 i % & &

T 04 e B B R M 1 T RO [87,88] o LA PS 4 AR Gh KBS KL 0 AE L AS R M & E

\m
e

H &k @e) B B E — e B % fm i & & 0 2 A (recepton) $¥ 32 M g 5[89] - B %
HATEZ I A AR A S SA 09 E BT e9fiek ~ & EPC A F &5 0948
#Ae o PS % & Bl 09 fiet - BB GG TR AU R G RAEA M
Rk 68 BT 8y 4 5] B LR R BT A M RI 0 BRI R T P o

PIER OB R FILAFR ELLE

B EERE RN ISR AR BAZS AR E T iR E 0B ERRE
LRI - 2R REREEBBREEE PR E M B LR - AFREM

R AR @ TR 75 A4 R S E% Heti B ey B Bl g 0 Bk

p

%
Y W8 2 &%mnm&wzﬁwﬁwxﬁ%ﬂ » BB AE TR W A HUR B

m\m

5 F 4D o e I I90) e f@ﬂ@ﬂﬁﬁ%ﬂiﬁf&ﬁwl%]ﬁ

2 PUE BB S XAk R At %(mucosal tolerance)éfj BREAEAT Tk b L H R
69 % ME ML 8% % (angery)[94,95] © Bl#E3e - A RIMAR T LB BEEESEF
Bl EmEE AR sIgA FUBEA BRI BEREEAEE X EK A
Ao Bk ERIFEF 0 &R 60 uL Bl R OB FE 6x10"° EIDsy/mL)#L A HL R
A%

AL R R BN IBA F L

BRI OBERMMEFTFRRIAEARERT - Bk AHRMOARE T > L&
BEBBAREAMIEROEREFLN BB ST A F PHIBREA RZY
Ho xEIEE REILRYEVZERARRUESEEDRTY SR IAEMRR
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M B {2 & 4 3 & % 7% (humoral immunity) » R & 4 %3 B8 % 7% (cell-mediated
immunity) * &R A8 & £ s-IgA g - REL R SR LR R A RMEIRE
(exogenous antigens) » } SR FLR P 3] 45 84 %, 7% 4a B 5 CD4 8h F A T 4m fia(T-helper
cel)BHE -y FA T tm eIt Rk - & — 2 E RS HEREIL > ™ & 4 bm J 3%
% (cytokines) » #MmE L %R miniE | %k B - Rz —iE By R BIALE — KT
Bl B R R A AR 0 B %% e (immune memory)ik F £ o RIEILR L
FEREBEAR > AARKERANEZAAMERRE  FEER BB BRR

W TRUAEINEZER - MR TEMRA > ETHAMER LR OIE

EENTHETHTHR AT TSR PAFE S MR e xS R ETR

=

FRke s A EMMERBEARR QR FAER AL AR T RA B
Bl 44 Bz & ( Phosphotidylserine, PS) EHE —HRR Rk B i 4o 0 BE 0 6 S B 44 Bk
& % 44 (phosphatidyl serine receptof (PSR))%%%E "4 phosphatidyl-L-serine 58 4 #)
HAE LA B 5 4m fn P kB 2 [96] ?Jnim @ﬁﬂ’:éﬁﬁaﬂ’? (apoptotic cells)#k E "% 4= i iy
B RIRR S B 0 AR i‘tﬁﬂ@fié i%/& fiﬁ%?ﬂaﬂél M %% RE[97-99] - &
o ARG TF %ﬁéfﬁtbﬁxﬁ ;] ‘Tﬂi)ﬁa AR E R R
EHAEL  HAATHETMERERFEE IS MR F FPRBAERS  MER
% Ix A% TR A DA P B AT IS HURE A AR AR IEE AT & A AT MR R o FIHEE

B RS R TR WA SR A RN FE S 2 f R de B R 3T 0 B o HUUR S % da B
AR RREER -

SURKFE & 0 SR 4 AR AR BT B R B OIS R A B PE[85] 0 BABR G R B AR B AR IR R
B\ AN %R P M BB R B E N B EEE W
D-L-a-distearoylphosphatidylcholine(DSPC, Tc) » 2 & #4 Bis ki 64 45 & M 15 K & 44
T AEAF AR R R B 2 4 Bt B B A R FE[100,101] 0 RE 39 RS R 69 %R RE 6h 48
A E AR $E A% 8 0 A8 DSPC 2 A8 #8458 B (54°C)[85] » B 7 &A8 4 45 18 & ey o
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Bs % 4w  D-L-a-dipalmitoylphosphatidylcholine (DPPC, Tc 41 C )

D-L-a-dimyristoylphosphatidylcholine (DMPC, Tc 23°C) ~ egg lecithin (—10°C)st £ A
M M 3) A2 %, 7% R JE[102] - Bakouche et al.(1986)[102]#2 Raphael et al.(1984)[103] % 32
BB RAR BB ELE LR RIE o AR P ATER GRS AR > H D E
b4 BE ] BF DAY ho SR BE R AR B 0 AR AR AT ARG K 04 48 B 45 U8 L 3 o o 2 PS Ay

BB s EAR BB A 62T » & SA amn EE sk KAa BB A

13

9]

8C » BB MBS BENBER LB SRR AMERLIES  EFHRE
HED o PR X R B ek B BRI @R 0 BT
ooy B A E RS 0 AR AR 60 RIS R 46 H 0 A B B B i L BB S
AN R RIS - MR & BRMRE LS SRR KA RSE
B 4B R R A A HE AR B B e R 0 Bk e WA IE LS £ o AT P A
o5 B A B A & 2 % DPPOM K - oy R A e SR AL A 43C ¢
%%%%%%&%5’ﬁ%%%ﬁ@@@i’%%%%%ﬁchaﬁ%@ﬁ%
A P R KA B e A B ?ﬁﬂ‘é*ﬁ#ﬁ%f?iﬁgﬁﬁ%%ﬁ%ﬁimﬁﬁ CARIF RIS B R R
ig%ﬁ%%%ﬁmw@@’ﬁ&%ﬁg@%é%@ﬁﬂT@%ﬁ&m%%a@
8k > KE A& Heyed KA (Haderian glands, HG)94r B » D KIGA 2 % %k tafp

91 4% 4 e, (plasma cell) > 3245 IR LS ik B B BE ~ BREF iR F[104,105] -

s % R E BAUSR O R R FMBR FERM M

fig % BERE(LPS) £ Bl4% E 2 4m i L&) TLR4 $palim & A4 XM m ik > & m Rl
B 4 iy A6 B3R & MHC classs 11 7408 2 340 i £ 69 & F[106] © LPS % F WA F
THMER AT BERREESL  AHROBNELNERRIERE E o A
%% LPS RAT ik PC 4% 69 SRS K Fo PS 41 % 640 0 B K 2 78 78 B AR HUE% A AR 38 o o
XRRIE 0 B 5 BB AR5 Ho 4t iF & & & (bovine serum albumin, BSA) = 5F & % &

(ovalbumin)®& A 1% > A3 ot F P E[107]) - B4 BE 4 BEEB Ity hFak
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BRAN BORMASROEFaFaZ Gt 0 FHMLE I HE[108] - A X
BRis > A PEE AWM OR LIPS B ¥ o miftmin - P LPS 2 R &R RIEH
FI55[109] o £ R Bl a9 ZE L3R4 > LPS SLRF AR 51 R A B &R LR R
JE o FLRAn LPS TTEIZB AR EEHEE > LPS BUEHL T HEUFBEEERER » £

Fh IR 6 RS B33 Ae[110,111] -

BAELERREE aFBEZAMME

EARE > YA REEAAE > BUAEERBMIBRFNRLRE - XFEHR
WS REET  BAEANRBERAFABERERRARMME - PC SR AR HLR
# % 60 uL (7% # & 6x107° EIDso/mL) 4Gl AFk B 3F 4 i A s-TgA Hil 8% & 0 3L
%&%%ﬁ%%%%%ﬁ%oMAm@»ﬁmmusm\mmm@%mnmim
@ﬁ~i%&%’%ﬁ%mﬁﬁ%%@%%ﬁﬁﬁiﬁﬁ%ﬁw%Kmmﬁ’é
mﬁ%ﬁﬁ%ﬁ%%%ﬁ%ﬁ%ﬁﬁ%%§M0ﬂ%ﬁ?ﬁ%ﬁ%éﬂ’&%%
%gw%%ﬁéﬁ%oéﬁﬁ;i@&éﬂﬁim@%%Lm@&%ﬁ%m%%
B B 9 B0 o » PC-Lip 40w PC-Lip-IPS Gk o 74 3540 60 45 1 2% 8 9 2R
3¢ ju o PC-Lip # ~ PC-Lip-LPS ~ PS-Lip #afo PS-Lip-LPS #yzhscteige H1g %
1280-2560 > £k P o SE M Fo A 7 4B 1 32-64 > M ELE R 80-90 Yoy # & 5E o £
% =R % EBA% > PC-Lip 48 ~ PC-Lip-LPS ~ PS-Lip %40 PS-Lip-LPS 41893/ fe 1t
FLA /B % 10240 » # ¥+ PC-Lip 4842 PC-Lip-LPS b i ¥ o4 A ME 4088 /1 18 3% 256 -
14 #1% 4 PC-Lip %4 ~ PC-Lip-LPS #v PS-Lip-LPS 484 100 %4y & 7775 - #4 A5 hi%
BlAEA R B IR B BB AR B AR  HAREH LM —E L 0mk
B ISR E BB BRSO E TSR AR E R EN
B R ERRERAFRINEAESOEEE - XBRIE L > BB
HbEPHERREA REFAGWEFTEABRGBHEN > LEEERENT

B RAE R B [112-117] ©
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FEBERMISR OB RFILNBIRFZIHE

MRS KA SR ILR R B AR E R R E 2% n[61,118,119] > o4& & 25 & 4%
HEMET > RAERE EMASRAF G A B L& i e BF R 0 by AR K BRAT A AT
%A RIS RN P 03 EKARE 0 BB BRSO R 0 AR
B ilaY o B AR T A RS AR RIS RE W B0k R A (S

WHFEET R -

Ri—% 0 AR AULEMIERFER S AR REB S ADAKEN 5 8
B 5 M A B o 42 F % B8 (Tremella)fv = AL B3 (Xanthan gum) » 4% S ARG K 2 F6 B 38 o o
& RATY KA 0 S B AR B G0 GRFR S B SRS R SR = AL BN AE R P 0 SRF S
%%%ﬁ%%&ﬁ%%&’ﬁﬁmﬂﬁkéﬁ%iﬁﬁ%ﬁ%%ﬁ%%%ﬁ%ﬁ
S ¥ HEHAH 100%8 FiEE AR B RNA L4775 th fb i e fa
%%%%&oiﬁﬁm’%%ﬁ%ﬁ%%%ﬁ%&ﬁﬁ%ﬁ%&%%%%%é’
ﬁ%%%%ﬂ%%%ﬁ%é%{&@wﬂu@;%%ﬁﬁﬂﬁ%%%iﬁﬁ%i
P T R + 3 B 64 fm bk SO B 8 R JB[121,122] - Cheng et al.(1988) 45
B BRELEEEERMMAER > £#S EHIT Merake’s JE R e F B B BAE
W ¥ u[123] c R H S BE XM R TSI BoR FHENHEL > FRALRE TR
Pedl 4t 0 ZROA B MbIE hu & B [123] - Fang et al.(1993)445 8 » £ & A EALINEA
TRt NSRS BE ZEEY) 0 AEAR K L 4a B 38 45 3R R [125] - Tang et al. (1998)4.42
BT HE @i EIbARBIRREL T SBERYI AL L H T KB afaidiai

R AR H % B 3 B B2 AR E A8 B [126] -

PRRSRAE BN B E S E 2 &

AARAIFE T X Z ISR H B % a5 L6930 5 0 & 88 R B BTk
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A NFERRRE B v dn i, 0 ISR H EALE R A A NO 3 B #iE| 8 R 48R
FERE R B8 o B PT A AR RS R R M 7B AL 2 £ NO > K PS-Lip 2449 NO 2% % >
E "% @ BB A # ¥ 3% PS-Lip L %4 s # phosphatidyl-L-serine W 3E
phosphatidyl-D-serine[95] » NO & P§ 4 & %, 7% 3 & EI[75] - 128 XBkis & £ d 5L
B A ¥ o PS 3 PA BBS R340 6] NO 89 4 & > NO #E 4 4F % 3A4E R %% 40 1
8473k B NO & & & 3A#E Th2 fktt> mdpd] IL-3 a9 fER B4 4 R E K -

B AT BB A R 0 ¥R PC 4R 9 BUIS R 5] AR RGP e BRI R RE AR
RIFOIIRE R o P — b3 BRRAMATRE R % 7% %0 i 4o B 74 4 i 9 & 3 B A%
BHAZ - FAEE R IFHRIR T N H Ao AR B @94k Bl 0 LA TRETI A AR R 35 4T
(U0126 4 #] MAPK kinase + MEK 3.8 1% - SB-203580 #p #] p-38 MAPK 3fL & 1%
#F0 Bay 11-7085 #p 4] IxB %Lﬁ%b%@g%i&) . éfiEvﬂzzmﬂeﬁgm%%uwﬁiﬂsﬁé@
ERBERLT eﬂ,@%ﬁ&%@i%%f@&iﬁ%ﬁmﬁbzﬂ,@ﬁi&u A& # NF-kB &} # 1t
%% > it B MEK #580 {0875 €A % %’-’5-" ﬁ% MEK‘@M&‘Ubé‘J‘F;‘Z‘?z‘% ERK ##& 1t

1
SRRIERE BN » 48 5 1L Rk by

!

A% o XBk45 i 0 NFxB 12 KM
SR EFE LR RRAG B FEHN T ez A it ERiLR T
4a fi (antigenspecific T cells) B A F 4G 9/E A - £ AR T o AR B T A £

AAGHERR@EEEFEMENDV 2T @it > R E A& % 69 NDV HUE8 4 A&

B ERBRE > MAER AR Rk amF RN T e RE - & —F KR
RHAR FRBERMIER RMAER NGB T S BE% > HERNN LR TREE
BB SRR RIS - RV B R FoT 0 Rk R BE TR 7] 6 #4R & p-38 MAPK
#o p-NF-kB > " %5 /£ p-ERK #9318 tbix E A £ & » &5~ p-38 MAPK #v p-NF-«B &
WA Rk R AR e BRI G H SRR > M p-ERK 45 &5 A0 7% bm
B b o XBRFE 0 p-38 MAPK &9 4 e ¥itmfnigi & IL-12 £ B > 1243 T el £ & Thl

46



RE EEME A i 2R REER D AT p-ERK & AE$93 o IL-10 84 4a i
MmE o BAKIL-12 896 5% 0 845 7% R E A Th2 %7% R JEAE K [76] -
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Table 1

The particle size, zeta potential, phase transition temperature, and encapsulation

efficiency of various compositions of liposomal-vaccine.

Liposome Particle Zeta Encapsulate Phase
formula® size (nm)" potential efficiency transition

(mV)° (%) temperature ('C)
PC-Lip 1030.0(£56)  -17.70(%£1.9)  20.58(£1.9) 43.0+(0.2)
PS-Lip 1188.0(25)  -51.79(¢1.7) 2.57+(1.7) 62.0+(0.4)
SA-Lip 1223.0(x53) 33.52(£3.2) 43.26%(2.0) 58.0+(0.2)

*Lipid concentration, 20 mM.

®Values represent mean + S.E.M.'of n =3 experiments.

Ry
-
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Table 2

Serum hemagglutination-inhibition (HAI) antibody titers against NDV after the 1%,

2" and 3" vaccinations

Vaccine GMT® GMT GMT

formulation® 1° vaccination 2° vaccination 3° vaccination
HAI antibodies HATI antibodies HAI antibodies
(n=17) (n=17) (n=17)

Control <2+1 <242 <242

Virus alone 10+4 40+2 10+4

Virus-LPS 10£3 40+1 10£3

PC- Lip 640+40 1280+38 10240+40

PC- Lip-LPS 640+70 1280+24 10240+40

PS -Lip 40420 1280+40 10240+40

PS -Lip-LPS 2048 2560+80 10240+40

SA -Lip 8+2.8 ) Vi N —

SA -Lip-LPS 8+1 ' ~  4+14 —

Formulations are described in Table 1. | =

>\

®Titers are expressed as geometriq_ meqﬁ tite}: (GMT) ¢

Groups of 7 chickens were i.n=immunized :with inactivated NDV antigen with or
without liposomal adjuvants, and equal aliquots of sera pooled from 7 chickens of each
group. Each serum sample was assayed in triplicate, and expressed as geometric mean
titer per group. The titer is the reciprocal of the highest antibody dilution inhibiting 4

hemagglutination units (HAU) of virus.
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Table 3

Nasal hemagglutination-inhibition (HAI) antibody titers against NDV after the 1%,

2" and 3" vaccinations

Vaccine GMT® GMT GMT

formulation® 1° vaccination 2° vaccination 3° vaccination
HAI antibodies HATI antibodies HAI antibodies
(n=17) (n=17) (n=17)

Control <2+1 <242 <242

Virus alone 4+4 442 32+1

Virus-LPS 8+3 8+1 32+1

PC- Lip 3244 64+8 256+1

PC- Lip-LPS 167 6424 256+1

PS -Lip 8+2 3244 32+1

PS -Lip-LPS 8+4 32:£8 32+1

SA -Lip 3+2.8 ) TR —

SA -Lip-LPS 8+1 ' ~ 214 —

Formulations are described in Table 1. | =

>\

®Titers are expressed as geometriq_ meqﬁ tite';": (GMT) ¢

Groups of 7 chickens were i.n=immunized :with inactivated NDV antigen with or
without liposomal adjuvants, and equal aliquots of sera pooled from 7 chickens of each
group. Each serum sample was assayed in triplicate, and expressed as geometric mean
titer per group. The titer is the reciprocal of the highest antibody dilution inhibiting 4

hemagglutination units (HAU) of virus.
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Table 4
Chickens against virulent NDV Sato strain challenge survival rate after the 1*

vaccination with different dose of vaccine

Vaccine formulation 1° vaccination Survival rate (%) (n=10)
Control 0

Virus alone 10

PC- Lip 80"

Low dose-Lip PC-NDV 20

High dose-Lip PC-NDV 50

The percent survival of chickens immunized once with PC-Lip was significantly greater
than all of the experiment groups and control group (p< 0.05). After secondary
vaccinations, the chickens immunized with PC-Lip, PC-Lip-LPS, PS-Lip and
PS-Lip-LPS showed significantly protection rate than the other experiment groups and
control group after intranasal challenger(:%c*l;eﬁotes a significant difference to the other

It
5

groups, p< 0.05).
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Table 5
Chickens against virulent NDV Sato strain challenge survival rate after the 1%, 2"

and 3" vaccinations

Vaccine 1° vaccination 2° vaccination 3° vaccination

formulation® Survival rate (%) Survival rate (%) Survival rate (%)
(n=10) (n=10) (»=10)

Control 0 0 0

Virus alone 10 40 60

Virus-LPS 30 40 80

PC- Lip 80" 90" 100"

PC- Lip-LPS 40 80" 100"

PS -Lip 30 80° 25

PS -Lip-LPS 20 80" 100"

SA -Lip 30 ) 300« —

SA -Lip-LPS 20 ' ~. 40 —

Formulations are described in Table 1. |

|

| M .
The percent survival of chickens immunized once with PC-Lip was significantly greater

than all of the experiment groups’ and qontrol'? group (p< 0.05). After secondary
vaccinations, the chickens immunized with PC-Lip, PC-Lip-LPS, PS-Lip and
PS-Lip-LPS showed significantly protection rate than the other experiment groups and
control group after intranasal challenge (*denotes a significant difference to the other

groups, p< 0.05).
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Table 6.

Viscosity of bioadhesive polysaccharide gels

Polysaccharide Concentration Volume ratio Viscosity (cp)
(%, W/V) polysaccharide/liposome

XG 0.3 1:1 533.6(+1.8)

XG 0.2 1:1 250.0(£2.0)

T 1.75 1:1 583.1(+2.3)

T 1 1:1 250.0(=1.4)

The viscosity of the polysaccharides was measured at 41°C. Results are expressed as the

mean + standard deviation of three independent experiments.

S :"Ss 9
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Table 7

Serum hemagglutination-inhibition (HAI) antibody titers against NDV and

survival rate after the 2™ vaccinations

Vaccine GMT? Secondary vaccination
formulation Secondary vaccination Survival rate (%)
HAI antibodies (n=10)
(n=28)
Control <242 30
Virus alone 64+2 60
PC- Lip 64+38 60
T-PC-Lip 256+2 100
XG-PC-Lip 64=+2 60

“Titers are expressed as geometric mean titer (GMT)

Groups of 8 chickens were in.-immunized “withinactivated NDV antigen with or
without liposomal adjuvants, and equal"ygligyuo'ts of sera from 8 chickens of each group.
Each serum sample was assayed n triplicé;:t;:g\;nd expreg.sed as geometric mean titer per
group. The titer is the reciprocal. of thé hiéhes‘t antibody dilution inhibiting 4
hemagglutination units (HAU) of vitus, »

The percent survival of chickens immunized once with PC-Lip was significantly greater
than all of the experiment groups and control group (p< 0.05). After secondary
vaccinations, the chickens immunized with PC-Lip, PC-Lip-LPS, PS-Lip and
PS-Lip-LPS showed significantly protection rate than the other experiment groups and

control group after intranasal challenge (*denotes a significant difference to the other

groups, p< 0.05).
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Table 8

Shedding of NDV challenge virus

Group Tracheal Lung Spleen Liver
Control -+ -+ - A+
Virus alone ++ ++ ++ ++
PC- Lip ++ ++ ++ ++
T-PC-Lip - + + +
XG-PC-Lip ++ ++ ++ ++

The data are the birds that shed virus and survival after 14 days of the experiment of

challenge study. NDV shedding was determined by RT-PCR of tracheal, lung, spleen

and liver. Scores compared with Control group of chickens’ PCR products.
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Figure 1 Antibody response
ELISA titer of mucosal s-IgA. and serumnlgG after vaccinated with the liposomal
vaccine. NDV antigen encapsulated in Hposomes with different components was
intranasally delivered. Chickens were boosted at weeks 0 and 2, and nasal wash was

collected at week 4.

72



2.0
E
=
(=]
% 15
D: .
Q
3
Z 1.0 - *#
=
1+
>
=)
o 0.5 -
=
[72)
[1°]
= I
0.0 - ’ .
«(© O A0 A0 AN
oo° P A

Figure 2. Nasal specific-NDV antibody s

ELISA titer of mucosal s-IgA after Vaccina"c-{'ed with the Tiposomal vaccine. NDV antigen
encapsulated in liposomes wit}; different components was intranasally delivered.
Chickens were boosted at weeks 0 and 2, and nasal wash was collected at week 4. Data
are expressed as the mean 6 standard deviation of ten chickens. * p<0.05 compared to

the NDV alone group. # p<0.01 compared to the SA-Lip group.
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Figure 3. Serum specific-NDV, antibody =i

ELISA titers of serum IgG after Vaccinateé' with the liposomal vaccine. NDV antigen
encapsulated in liposomes witl; different” components was intranasally delivered.
Chickens were boosted at weeks 0 and 2, and blood was collected from a vein every
week. Results are expressed as the mean 6 SE optical density of a 1:250 dilution of
samples. Data are expressed as the mean 6 standard deviation of ten chickens. * p< 0.05

compared to the NDV alone group, PS-Lip, and SA-Lip groups.
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Figure 4. Antibody produciningvtime; ‘
ELISA titer of mucosal s-IgA after Vacéinafed with the liposomal vaccine or live NDV
alone. Chickens were vaccinated at day 0 and nasal wash was collected and observered

for 2 weeks.
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Figure 5. Liposomal-NDV Vacciile dose

ELISA titer of mucosal s-IgA after vaccinated with different dose of liposomal vaccine.
NDV antigen encapsulated in liposomes with different components was intranasally
delivered. Chickens were boosted at weeks 0 and 2, and nasal wash was collected at
week 4. * p<0.05 compared to the Virus alone group. # p<0.01 compared to the Virus

alone group.
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Figure 6 A.B. Anti-NDV s-IgA levels in tracheal lavages and sera.
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(A) tracheal lavages; (B) sera. Data are mean + standard error of the mean (SEM); n =
10. A significant difference between primary and secondary vaccination was observed
(*P<0.05). Significant differences between chickens receiving inactivated NDV alone

and those receiving liposomes vaccines was observed (#P<0.01).
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Figure 7. LPS and Antibody producing
ELISA titer of mucosal anti-NDV antibody after vaccinated with the liposomal vaccine
with LPS. NDV antigen encapsulated in liposomes with different components was

intranasally delivered. Chickens were vaccinated at weeks 0 and nasal wash was

collected at week 2.
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Figure 8. Specific-NDV antibody between primai"y and secondary immunization

Antibody titers of tracheal lavage after primary vaccination (closed bar) and secondary
vaccination (open bar) following intranasal immunization of chickens (n = 7/group)
with inactivated Newcastle disease virus (NDV) as a free antigen, or in PC-Lip,
PC-Lip-LPS, PS-Lip, PS-Lip-LPS, SA-Lip and SA-Lip-LPS. Optical densities (OD)
were read at 450 nm, and results were expressed as the mean + S.E.M. Bars sharing a
letter were significantly different (p < 0.05). Minor case letters indicated a comparison
between first and second vaccinations whereas a capital letter was for differences

between treatment groups.
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Figure 9. Specific-NDV serum  antibedy bétween primary and secondary
immunization

Serum antibody titers after primary vaccination (closed bar) and secondary vaccination
(open bar) following intranasal immunization of chickens (n = 7/group) with inactivated
NDV as a free antigen, or in PC-Lip, PC-Lip-LPS, PS-Lip, PS-Lip-LPS, SA-Lip and
SA-Lip-LPS. Serum samples were diluted 1:125 and optical densities (OD) were read at
450 nm. Each column represented the mean + S.E.M. Bars sharing a letter were
significantly different (p < 0.05). Minor case letters indicated a comparison was
between first and second vaccinations while a capital letter was for differences between

treatment groups.
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Figure 10. Nasal challenge virus dose 1
Intranasal route challenge with 10° EID3y/mL~ 107 EIDso/mL dose of Sato strain virus.

Six birds for each dose of virus.
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Figure 11. Nasal secreted antibody from immunized bioadhesive liposomal-vaccine
ELISA titer of mucosal s-IgA after vaccinated with the adhesive polysaccharide
liposomal vaccine. NDV antigen encapsulated in liposomes with different components
was intranasally delivered. Chickens were boosted at weeks 0 and 2, and nasal wash
was collected at week 4. Data are expressed as the mean standard deviation of eight
chickens. * p<0.05 compared to the NDV alone group. **p<0.01 compared to the NDV

alone group.
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Figure 12. Serum antibody from immunized bioédhesive liposomal-vaccine

ELISA titer of serum IgG after vaccinated with the adhesive polysaccharide liposomal
vaccine. NDV antigen encapsulated in liposomes with different components was
intranasally delivered. Chickens were boosted at weeks O and 2, and serum was
collected at week 4. Data are expressed as the mean standard deviation of eight chickens.

* p<0.05 compared to the NDV alone group. **p<0.01 compared to the NDV alone

group.
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Figure 13. CLSM of chicken macrophages.

Macrophages (in green) (A) were incubated with

phosphatidylcholine-1,1'-dioctadecyl-3,3,3’, 3'-tetramethylindocarbocyanine
perchlorate-liposomes (PC-Di-I-Lip) (in red) (B),
phosphatidylserine-1,1'-dioctadecyl-3,3,3’, 3'-tetramethylindocarbocyanine

perchlorate-liposomes (PS-Di-I-Lip) (in red) (C), or stearylamine-1,1'-dioctadecyl-3,3,3’,
3'-tetramethylindocarbocyanine perchlorate-liposomes (SA-Di-I-Lip) (in red) (D). The

data are representative of three independent experiments.
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Figure 14. Cell toxicity

The in vitro cytotoxicity of liposomes_and, bioadhesive polysaccharides gel against
chicken spleen macrophages was “assessed. ;To determine the cytotoxicity of the
materials, macrophages were incubated with 10 pL of liposomes, 10 puL of 1% T, 10 uL.
of 1.75% T, 10 pL of 0.2% XG, or 10 pL of 0.3% XG at 41°C for 24 hours. After 24
hours of culture, the cell viability was measured using the MTS assay. Results are

expressed as the mean + standard error of the mean (SEM) of triplicate determinations.
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Figure 15. NO production from adjuvant stimulated

Adjuvants causes increase NO production in chicken spleen macrophages. Cells were
incubated with liposomes adjuvants (PC-Lip), tremella (T), xanthan gum (XG) or LPS
for 24 hours. NO synthesis was assayed by measuring the NO present in the culture
supernantants. The sign * indicates difference (p<0.05) compared to the control in
which cells were not treated wih adjuvants. The sign # indicates difference (p<0.01)

compared to the cells were treated wih tremella or xanthan gum adjuvants.
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Figure 16. NO production from 'lipqsi()\mes Stil‘}llll;_lfat;d

Adjuvants causes increase NO prodﬁctibn in éhicken spleen macrophages. Cells were
incubated with PC-Lip, PS-Lip or SA-Lip for 24 hours. NO synthesis was assayed by
measuring the NO present in the culture supernantants. The sign # indicates difference
(p<0.05) compared to the cells were treated wih untreated cells. The sign * indicates
difference (p<0.05) and sign ** indicates difference (p<0.01) compared to the control in

which cells were not treated wih adjuvants.
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Figure 17 NO production after treated with U0126 inhibitor

Effects of MEK-MAPK inhibitor U0126 on liposomes stimulated NO production. The
sign * indicates difference (p<0.05) compared to the control in which cells were not
pretreated with inhibitor. The sign # indicates difference (p<0.01) compared to the cells

in which cells were pretreated with U0126 inhibitor.
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Figure 18. NO production aftef Ireatgd w1th S.l“?‘.-2035.l80 inhibitor

Effects of p-38MAPK inhibitor SB420358O on li;)osomes stimulated NO production.
The sign * indicates difference (p<0.05) compared to the control in which cells were not
pretreated with inhibitor. The sign # indicates difference (p<0.01) compared to the cells

in which cells were pretreated with SB-203580 inhibitor.
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Figure 19. NO production aftevl~ Ireatgd w1th Bajpy 11-‘?085 inhibitor

Effects of NF-«kB inhibitor Bay 11-7085 on liposéﬁes stimulated NO production. The
sign * indicates difference (p<0.05) compared to the control in which cells were not
pretreated with inhibitor. The sign # indicates difference (p<0.01) compared to the cells

in which cells were pretreated with Bay 11-7085 inhibitor.
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Figure 20. Western blot

Activation of ERK signaling pathway with adjuvant stimulation. Chickens spleens
were lysis by RIPA buffer total protein was isolated, separated by sodium dodecyl
sulfate polyacrylamide gel electrophoresis (30ug/lane), and analyzed by
immunoblotting of phosphor-(Thr202/Tyr2Q.4)-ERK or B-actin. Data shown are

representative of three independen.t eXperimentsi.
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