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O BE HISRREIR-E E T LR B S5 BE R (chlorogenic acid-baicalin co-loaded nanoparticles in situ nasal gel,
CA&B-NPs/ISNG), )55 & H Nt FIPIRIER G IRE(E N Cupper airway immunity dysfunction, UAID) /)R BRI

Bk VA BB E RN E SR, #4H CA&B-NPS/ISNG, FAEHIGA. KAR G € HIAL. RAMBZ B SRR s
TR SRAAEE BT AR S CA&B-NPS/ISNG X1 B[R @37 UAID /NEUBRL, I /I BRUMER (1) 715 B S e BR A 1
A (secretory immunoglobulin A, SIgA) & EAVEEEFEN:, %% CA&B-NPs/ISNG iR AR B rEH. 4R ks
75 s BUERE AN H 4 11.0 mg, M 10 mL 38 2. % (PEG) 400 &% CGA-BC VW, Wi 11t +E T 22183 A% 25 mL 2.72
mg/mL FE MR A, P pH £ 5.0, SRERLIBEEE T2 10 mL 1.00 mg/mL =X MBEER#N (tripolyphosphate, TPP)

W, 13 CA&B-NPs WK 13 CA&B-NPs JREH H AR 18.5%11% V01 407 (Poloxamer 407, P407), K/ H4
Ji, TIARR 1%IA# W 188 (Poloxamer 188, P188), FFse vk sritysl, A pH £ 5.5, 3 CA&B-NPs/ISNG. 449K
RSN, “FERR (536.10116.24) nm, KL FHHLRE 0.31040.053, ¢ B (24.39+0.27) mV, SERMESITE
HERGHN (44.6710.43) % (5525+0.61) %; BEHEEHREA (32.034+0.31) C. CA&B-NPS/ISNG I FFEL R824
ML RLBEME, HAgRER SlgA M EMEEENEE (P<0.05). 45 Hl#%1 CA&B-NPs/ISNG ¥—f &,

e, EHSRHFIZER, TR UAID /RIS 0% e .
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Preparation of chlorogenic acid-baicalin co-loaded nanoparticles in situ nasal gel
and investigation on enhancing nasal mucosal immunity
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1. Department of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China
2. Guangdong Engineering & Technology Research Center of Topical Precise Drug Delivery System, Guangzhou 510006, China

Abstract: Objective To prepare for chlorogenic acid and baicalin co-loaded nanoparticles in situ nasal gel (CA&B-NPs/ISNG) and
to investigate its effect on upper airway immunity dysfunction (UAID) mice. Methods To use encapsulation rate and gelation
temperature as evaluation index, CA&B-NPs/ISNG was prepared. Then it was characterized by morphology, particle size
distribution, { potential, drug release in vitro and gel corrosion amount. The toxicity of CA&B-NPs/ISNG to cilia was investigated by
using toad palate mucosa in vitro. The UAID mice was established and the enhancement effect of CA&B-NPs/ISNG on nasal
mucosal immunity was detected by measuring the SIgA content and lysozyme activity in saliva of mice. Results The preferred
prescription is to take 11.0 mg each of chlorogenic acid and baicalin, 10 mL PEG400 was added to dissolve into chlorogenic acid-
baicalin solution and slowly dropped into 25 mL 2.72 mg/mL chitosan solution with magnetic stirring. Adjusted the pH to 5.0. Then
10 mL 1.00 mg/mL TPP solution was slowly added dropwise under magnetic stirring to obtain CA&B-NPs suspension; CA&B-NPs
was added to system 18.5% P407, swollen and dispersed well, then added system 1% P188, completely swollen and dispersed well,
and the pH was adjusted to 5.5 to obtain CA&B-NPs/ISNG. Nanoparticles showed regular morphology with particle size (536.10 +
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16.24) nm,  potential (24.39 + 0.27) mV, particle dispersion coefficient 0.310 + 0.053, chlorogenic acid and baicalin encapsulation
rates of (44.67 + 0.43)% and (55.25 + 0.61)%, respectively. The gelling temperature was (32.03 + 0.31) C. CA&B-NPs/ISNG
showed sustained slow drug release and no obvious ciliary toxicity, and significantly increased SIgA content and lysozyme activity
(P < 0.05). Conclusion The prepared CA&B-NPs/ISNG was stable and had high encapsulation rate. It was suitable for nasal

preparation requirement and can improve nasal mucosal immune function in UAID mice.

Key words: chlorogenic acid; baicalin; nanoparticles; in situ gel; nasal mucosal immunity

IR E G Cupper respiratory tract infection,
URTD), eIl PR WL FIRTE A% i, KR 23 B
BolEEN, HEEK URTL HT05 XGRS, 9ok
INVEZAR, VLRAR AT NBAE ik & i
R T EER AL RN, e TR, SRR B
I R D A B G SNBSSl 45 2 0 B IR
URTI HEKMHNME . PLEIRIE-3% 2 Z5HMHRC N
Fmh), B RIFPURGEE S, # 2T
10T URTICT ., R R R AN 2551 73 ) 2 e R AR AN 3
L EEAG RN, BIEA TR PURTEESEE
WEFRRK I, W B e o W R S IR A
(secretory immunoglobulin A, SIgA) 14 % 53
G SRR PR See e B0, (RTINS, i v B i P
73 M HO A R SRR A U1, SR R - B
2GR, DU R HLA R e TR, B e AL
PRI AR RE AT -

T RMEPIKRL (chitosan nanoparticles) #5717 1E
HIfT, 5y 5 D R S R A A R 5], T A
BG4 RO R AR (thermosensitive
in situ gels) WASIA B TS0 255, B A AT
A B 21 B30 245 W TR B AN i v 25 WA S 1 A D
T VENS), BATR R AR o AHIE TORS 2R R - 2%
HHLE TR, IR TR BUR ALBER,
) 2 23t BRIR - 9 55 L AR KR S i R AL B IR
(chlorogenic acid-baicalin co-loaded nanoparticles in
situ nasal gel, CA&B-NPs/ ISNG), PLHAZEK 25411
L it B N ), OB R R S e ThRE, gk
JRR- B 5 B I FRIBIT v URTI S (g i) S
1 {UESMHE
1.1 Y&

Dionex UltiMate 3000 HPLC &%, #EEX K /K
FHE 22\ JEM-1200EX B4 4 B 860 8% (SEMD,
HA B TR 24t 85-2A BUH R AR IE G S B B 2%,
VL5 4230 430 B M S B AX 4% ) ;. Delso Nano C Y3
JEREEE LAY, FEE Beckman Coulter A 75 TGL-16
TR e Lo L 1 R U A SR AR T R PR 7 5
PHS-25 B pH it, AR AR B A IR A

TP-6 V&R #UA, RKIET R AR AR A
Al; SHA-B RUEIRIRG &8, il )R AT R
BIRAF; E100 BYIE B B AET, RS
HIRAT]; Olympus CKX41 Y13 & A=) B 5ss,
e AOERIEH R R AR AR RT-6100 2 HZ)
BEFR, FRALAE R A IR A A
1.2 K5

GEEE (IS PS0132-1000MG). #XH (it
5 PS010447), 535 =98%, A EAY)
BB ERAR; 75 (k5 C105799). =%
BERREN (A5 S100099), BiiHr TikFAA R AR ; R
Z.—F# (PEG) 400, #t5 20200515, KAtk
SERF T PRIB VU 188(P188, LS GND17422B).
BV 407 (P407, #it'5 GNDI11321B), EHTER
BIRAF]; BAERHEREY, #5 S31095, gk
VIR TR A ; /MR SIgA ELISA R & . KHE
B, VLI AR AR Fikal (HEE.
I, BB m G A,
1.3 =4

Ak 36 H, (AR 40~60 g, T N A =
X AL LI EN IR s (e /MR 40 R, A
B, R 18~22 g, I EERLRF LIS H
O, WAHIES SCXK (H) 2016-0041. TG
VSEISEIE] ARARER R I B T 2 K
SRS P E FAE I RE, 955G 3R R
2 FAEEHR
2.1 CA&B-NPs fJHIE R BIRANE

R R AT %47 % 10.0 mg, JOA 10 mL
PEG400 ¥ fift 4% I B2 - 25 25 T I, G134k T 2%
P2 F 25 mL 7 2%B5FR Y 2 mg/mL 50 R HEIE
t, 4kSEFE 10 min, 1 mol/L NaOH VAW 37 pH
£ 5.0, RSEHIBFET UL 2 /s IR RS N
10 mL 1 mg/mL TPP V¥, 4KZ:4i+: 20 min, 1%
CA&B-NPs V&K (V1) 16, H{ 5 mL CA&B-NPs
TEERE BOEF, 12000 r/min B0 (BO2FREHR
9.98 cm) 30 min 5, W& EIGEWR, £ 0.22 pm JEEE
. FSEEBUER 1 mL, A 50%FEEE RS
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10mL, 82, BE5AREHAMIIRER (V2).
SFFH HPLC VE5E V1 AT V2 258 i 5 Bk B ( Cyy
M Cv)o FHEFFR=(Cvi—Cv2)/Cvi, TSk
JRFR AN R A 2R

2.2 HEESWEE CA&B-NPs fI&TLE

221 ARl E & “2.17 WURJ7iAH &
CA&B-NPs, [ 52 72 R Wi 5 TPP &K FELL A S & 1.
FEIEMIR pH (EN 5.0 FIRL SR EEEEH A 1000
r/minC 20248 6.30 cm), 5 E 2R 2.5,
5.0, 10.0. 15.0 mg X ELEFRFM. 48 (K 1D
VR, MPRE B, AERRR, SRR 10.0
mg I, AR, FRNE 15.0 mg I, A%
TR, LA BB A

x1 AR RENEHENZMm
Table 1 Effects of drug feeding quality on encapsulation

efficiency
2Rl 03 2/%
Jii i /mg SRR AT
2.5 14.331+0.52 24.25+0.88
5.0 20.23+0.25 36.26+0.90
10.0 32.041+0.86 44.71£0.99
15.0 23.03+0.40 35.33+0.49
222 FEEWES TPP BRI #4217 WIFJ5

il #% CA&B-NPs, [H]E 2540k 5 &4 10.0 mg.
FERPEAW pH N 5.0 FORE S REEEHCN 1000
r/min (Z0FEEN 6.30 cm), FEFREEES TPP JFi
IR 3 1.5 1.7 2 1.9 1 1 XHaEZRp5m.
SRR BoR, ST N, AR,
M9 11K, WGP ATE, HAUIE, AHE
& TPP RIS i, 550 MY B R BOK B
I AN 5 T EL

223 GEEBEAM pH A 4% “2.17 U J7 ikl &
CA&B-NPs, [H5E 25k &9 10.0 mg. 575Kk

Fz2 ETBES TPP RERELLFTEIRMEN
Table 2 Effects of mass concentration ratio of chitosan to

TPP on encapsulation efficiency

FLR ML TPP 0.3 % /%

AR ELL 2RI WA
3:1 19.5840.42 27.99+0.77
5:1 32.04+0.86 44.71£0.99
7:1 27.5140.33 41.90+1.34
9:1 29.3340.69 39.82+0.18

5 TPP Bk A 5 o 1 ARG 136 HEE658 J9 1000
r/min (BOF12N 6.30 cm), HEFERBHAN pH
B4 3.0~ 4.0, 5.0, 6.0 MELEZRP M, 451 MF%K
3 s, pHEN 5.0 il 6.0 B, A RENFIA,
i pH BN 6.0 BI¥ETREGEM, pH A 3.0 il 4.0
L d R, VLR pH (X R Rk,

*3 HREAR pH BEXEHEMNFI
Table 3 Effects of pH value of chitosan solution on

encapsulation efficiency

G 4 b 1%
pH {8 25 A
3 17.4440.51 25.87+0.49
4 22.04+0.43 34.71+£0.45
5 32.041+0.86 44.71£0.99
6 30.651+0.84 43.89+0.98
224 WREEFR ¥ “2.17 TR TiEHI% CA&B-

NPs, [&5E 253k &N 10.0 mg. 52K M5 TPP
JREWRELL N 50 1 MFEEPEA pH H N 5.0, %
SIS W TPP B (5 3 73 i R
600, 800. 1000, 1200 r/min (Z5.0>2E42N 6.30 cm)
IHERIEm . &8 (R 4) TR, REEEEX
A LM AN K, DR AN T AN 5
SEEGEEF 1000 r/min (BS0F424 6.30 cm) Bk,

e kS E SR IESES A

Table 4 Effects of stirring rate on encapsulation efficiency

i 5/ .35 %%

(rrmin") SRR BEA
600 31.5740.59 42.8740.98
800 31.84740.42 44.8040.74

1000 32.0440.86 44.7140.99
1200 32.11+1.13 43.8841.29

2.3 Box-Behnken MR E AL CA&B-NPs #i] %
TZREMATFEIE
TEHL R R H R A b, YRR &
(XD FeEHES TPP BTEIRELL () MFeSHA
WpHE (X3 NERKFE, SKEROEZE (Y M
(S ABER (V) NHEELER, KA Box-Behnken
Wi B2 VAT CA&B-NPs il #5347 b 77 Ak, 556
Wi MgE R WK 5.
KH Design-Expert 10.0 #4045 BT 704
WK 6, fHHLRIRIRFIEEAT 2 K2 BURH 7 FER
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Table 5 Optimization of response surface experiment design
F5 Ximg X X3 Y% Yo/% |F5 Xumg X2 X3 VW% Yo% | F5 Xumg X2 X5 Y% Yo%
1 151 5(@0) 3(1) 956 2998 7 5 7 4 2254 3911 13 5 7 4 1845 3834
2 5(-1) 5 5(+1) 28.78 4444 8 10 5 4 2997 39.68| 14 5 3 4 1235 3298
3 100 5 4(0) 3123 36.66 9 10 3(-1) 5 4298 4998 15 15 3 4 1558 26.89
4 5 5 3 10.65 28.57| 10 10 3 3936 2799 | 16 10 7 5 4473 5532
5 10 7(+1) 3 19.89 38.78 | 11 10 5 4 2888 37.88| 17 10 5 4 30.67 38.78
6 15 5 5 39.79 4835| 12 10 5 4 3028 3797
*6 AENHER
Table 6 Results of variance analysis
ﬁ# R — i ‘ e ﬁ? i — Y ‘ e
KR PR FfE PME PR OFE P | R PR FfE P PR FE PAE
AL 9 2079.87 96.17 <0.0001 991.56 97.37 <0.000 1{.X;2 1 421.83 175.55 <0.000 1  86.10 76.09 <<0.000 1
Xi 1 37.07 1543 0.0057 18.57 16.42 0.004 9|X? 1 37.06 1542 0.0057 1.84 1.62 02433
X2 1 80.20 33.38  0.0007 142.13 125.61 <0.000 1|X3? 1 1690 7.03 0.0329 72.97 64.49 <0.000 1
X3 1 1426.05593.46 <0.0001 661.93 584.98 <0.000 1|52 7 16.82 7.92
Xix, 1 0.18 0.08 07895 7.05 623 0.0412KkMIW 3 13.74 594 0.0590 2.87 0.76 05738
XXz 1 36.72 1528 0.0058 156 138 02784|4iixE 4 3.08 5.05
XX 1 1932 8.04 0.0252 743 656 0.0375\&RIH 16  2096.69 999.48

RN ¥1=30.2142.15 X;+3.17 Xo+13.35 X3+0.22
XiX>+3.03 X1X3—2.20 Xo2X;—10.01 X;2—2.97 Xo2+
2.00 X352, Y>,=38.194+1.52 X;+4.22 X,+9.10 X3—
1.33 X1 X2+0.63 XiX3—1.36 XoX3—4.52 X;2+0.66
X?+4.16 X352, 2 MEAHEAG B % 2 7 (P<0.05),
KT TR E M Z s, BMKRE R?=0.992 0
A R?2=0.992 1, #AIF X5, X2 AMBEESR (P<
0.001), FRIZEATEMAEE R, fFHA%L5E
(PSR,  REME HERR TIN5 I AN 3 55 I R o
R HEAR IR 22 1] — 2 i 2o A =k M T .
Y MR T OB 2 MRRAZBAER, %
i A AR W 7= i R 3R A8 BLAE s, TR T
MR 2 NRAS HAE RS9 = 4k me) S T ] 0 e A
FE] RS R 2R B2 AR, ABURHEE BRI R 7= 58
HAER M. SRLA 1. 2, WERXGE XX
R A R 25 P 5 s 2R P T R T, DA R i %7 1 ] £
FHER R, WO TEMEmEE; X5 %X H
TERIARBE, MO T2 A RE.
RIELETT N Xi=11, X>=6.8, X3=5, FE
SRR EE RN 44.72%, #HEHAEEN 5532%.
HEWGE 3K, FEREEREN (44.6710.43) %,
HEHAHEN (5525+0.61) %, MFHNMEREIL,

FHZAL T % CA&B-NPs [ Rl nf 58, HAg
—EMR 3= L
2.4 CA&B-NPs iR E

Il CA&B-NPs i&fE, MUKFRE 10 £5, @it
SRR FLA A 58 FP RIS . KRS BRI ¢
WAL o 5 EXGOK KA B di R4 Y b, 0 2%
RS FRIA AT 71, E TEM N W EEHILSURFE .
SR 3 F, BTl B A KR 1S RLAE N
(536.10£16.24 nm, ¥ifE 5 Hida E0CN 0.31040.053,
CHATA (24.394£0.27) mV, FHGKRRAREN
HorAi¥sy, ¢ WhikesE, Ao kAERE. BT
YRR R IERIE, TORB, A .
2.5 CA&B-NPs/ISNG HJ#I &

FREL 18.5% P407, JIAZ| CA&B-NPs JR&
o, WA A H 5], 4 CERPEIIR, & P407
OB BN E . TR, BN 1%
P188, 444 CHELIRH, % P188 AN HL
B8] BGAERLIEFE T IZF R 1 mol/L NaOH
WA R pHAEZ 5.5 /47, 4 CA&B-NPs/ ISNG!'7,
2.6 CA&B-NPs/ISNG HIREIEMN
2.6.1 JEEACR BUBRERIMARE S, FET
15 CHMERKEE, LL 1.0 “C/min (3 2218 0
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Xi/mg Xi/mg Xz
Bl ZYRsRE. ZRES TPP RERELLMZRIEAR pH N RRREHEN _HFS5%M =40 R E
Fig. 1 Two dimensional contour and three-dimensional effect surface plots of drug quality, chitosan to TPP mass
concentration ratio, and chitosan solution pH on CGA encapsulation efficiency

13 40 60
)(l/mg Xl/mg X

2 HYIRMIRE. RRYES TPP RERE LT RIIER pH MRS H O RN —HF S LM = 40 N E

Fig. 2 Two dimensional contour and three-dimensional effect surface plots of drug quality, chitosan to TPP mass

concentration ratio, and chitosan solution pH on BC encapsulation efficiency
HoKkit, BT 0.1 °C, RulEHURE 90°, MER ROV (32.0£0.3) C, RUHFEAERE (32~
BB A FRS), RN, HE 3RS 35 C) K. BeEEREIMARE D, HFET
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Hi 4% /nm
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a-fiff b-L UL c-HURRORIANIL GBS FRBEWLEE)
a- particle size  b-{ potential c-nanoparticulate appearance (TEM)
B3 CA&B-NPs MIRHFE
Fig. 3 Properties and characteristics of CA&B-NPs

32 CHMER KB, ST E 2 A RS, id
SKRIBEER[A], B 6 RGN (51D s, RIFHAE
2 CBERE R g i E T 25 CHl
34 °C 2 A, B, 3000 r/min B0 (BOFEAEA
6.30 cm) 10 min, WEEEHRIZI T E, RFHNERR
FoE
2.6.2 MBANBEZAERNE HEMRI 2 g CA&B-
NPs/ISNG EIEHTEEN, 2T 200 mL BT,
F 32 C/AKMELL 150 r/min HREE, 43 HITE 0.5+ 1. 1.5+
2. 3. 6. 10, 12, 24 h BH 2 mL BHGR (V) &
0.22 um JERE 2, I S #h 78 R B (R TSN i 2
mL, HPLC I R TS0 h 4 S5 BR AN 38 258 ot Ak
FE(C» $ AR EARIN BFRRECR (Q smmmss) o
SERUE 4-a Fis, B 6 h BEURR, SRIRRRAIEE
X BB BN 57%H1 41%, BE)G 24 h £
BB R, HA RIFMSRER . SRR
L5 —RITENEERLF, O «ms=0.793 44 (1—
e 0200490y R2=0.950 1; X HREMUNZE S Higuchi
HREMA L, O wss=0.157 82 12—0.014 77,
R>=0.959 1.

O smmasese = (CoVat ”Zi CiVi)/ Wa

i=0

W 2 U 2 P 5 R B B S ) A
2.6.3  EERATRERNE  FREU CA&B-NPS/ISNG
lg BT OREREREMNEOEWOH, 32 C
KA 150 t/min PRI (E I 76 2T B IS , K2 FR
TEHRAE OERBRE (W) . MAFREEA
HEK 1 mL, SEHEIRIRG, 25T 15, 30, 45,
60. 90, 120. 180 min 5 550 HH HVAR 4 0 it 51
W, WEERERAFRE (W), IS R
AR FEER 7K 1 mLo 2 AN R] 5 5 B 22 B A il

Q1007
80
X
‘@r 60
=
o
= 40
20 —o— WEF
0 T T T ]
0 6 12 18 24
t/h
b 100 =
BN
b=
o
\élé
Bk
0 T T T 1
50 100 150 200
t/h

a-fRAMEEZGR b-BRIA
a-drug release in vitro  b-gel corrosion amount
E4 EERAML (Xts,n=3)
Fig. 4 Gel drug release profiles (X £ s, n =3)

Y=Wo—W)/(Wo—W1).

3 T R B ) RS VT 5 mL &
s, IIANHEERE R ZIRE, £ 0.22 pm JEE S,
HPLC 750 52 B0 Hh 4 S I A 3 25 1 TR ik
BPRAN BAVREIR (Y smmosnse) U8 S5 U1 4-b
FE7, 3 S R R B 25 AR TS0 5 PG P A i Y2 o [
BEAT, FBA 2GR TROE e 3 7 BB R T T R
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(4715l 180 min FF &3 Ji 8 AN 3 551 B URE TR 3508
it 60%. [FIEHTTFEST N Y w=0.004 5 t+0.097 8,
R>=0.964 6; Y 5=0.003 6 1+0.084 6, R>=0.937 8;
Y s55=0.003 2 t+0.079 1, R2=0.935 1,
2.7 CA&B-NPs/ISNG HIEFRTFESMHEITFM
271 i RSB EMELE  HIL AT E
M. MR, 2 AR 4L CA&B-NPs/ISNG 41,
B 6 Rk, e, WRIRAESHAE g,
JE AL 43 S 0 0.5 mL AR ER /K L 1% M 8 IH B
25 (IR AN CA&B-NPs/ISNG; 30 min J5, A
KB, A EHEIRY) 2 mm X2 mm; 4B )50
BG4 MOz 25 249, 4R B L Pai T 83 A Lk,
BRI IEEAER K, & LS, SRR
Wb, TRAE NSRS,

LGS T B K BT 5 8, A B RAETE
I EHEARFZE (E5a); 4T 1%AERE 30
min J5 W EERI TR I THIRER, BTN,
AR FRiZ3l, U HX FEAH LS4 EIs5)
AreEgm (F5-b); 47BN CA&B-NPs/
ISNG BB FE, FEHERE, MNTE
IEENIE IR, FH CA&B-NPS/ISNG 7£—E L I
WIS EIZF), (HEWA KR, BA RIFR2 4 (
5-c FE 5-d).
272 HAEFSISHN EARKIERERENNE

“D.7. 1 TIREA DY Fr B T 2818 /K MO A0 [ 25 T E AT L
W, R 20~25 °C, BERE 30 min B ERBE AR
W I EE, ARk S sh

a b

BT,

a-FAHE b-FIEA -EABIRA  d-CA&B-NPs/ISNG 4
a-blank group b-positive  group
d-CA&B-NPs/ISNG group

5 HiE FFAEENE (X400)
Fig. 5 Visual diagram of bullfrog maxillary cilia (x 400)

c-blank gel group

BAEZBHE L IEFENFHMAYH IR EIZ)
15 I PR SIS [H], BP 4 B Rp 2218 3 I A] (persistent
vibration duration, PVD), #Z5%j2H PVD AT HAH
PVD, B34 ERFELIEEIH R, % “2.7.17 O
B, BN HEA?G, 5 min 5, EESEERT AL
B R i R 2T R LR, K 2 RPAT
TR AR 55 ULEE,  F L L URLRE 75 5 IR T 22 18 [7) WA
MR R T EIRE, BRI 1 em BT
|, BP4EHiiE#E 2 (mucoiliary transport rate,
MTR), #%j2H MTR RS H4 MTR, EIfS4E
AR R, ERINE TR, 2B
CA&B-NPs/ISNG 4[f] PVD 2% /N T 90, 15t Bkt
R BIssh A —E# M, "R P407. P108. 7%
EHERL AR A TABKAMN CA&B-
NPs/ISNG 1) MTR H 7% KT 95, Uil CA&B-
NPs/ISNG LI RLFEFTME, THT RS2,

R T FEEORRAEFEESHRAERERE (X £,
n=20)
Table 7 Sustained movement and transport rate of cilia in

bullfrog maxillary mucosa (X £ S, n =6)

PVD MTR/ MTR

2H 5 PVD/min
HA%E (cmmin') BHOE
TH 552.5+31.6 100.0 0.885+0.025 100.0
BH P4 0 0 0 0
Gol=P i 491.7+182 89.0 0.850+0.033 96.0

CA&B-NPs/ISNG 485.8+23.3 879 0.843+0.031 95.2

2.8 CA&B-NPs/ISNG HIE2FhIE G ZITEN

2.8.1 UAID /NRB IS BN s FA
BRI . HRFIZ . CA&B-NPs/ISNG {75 & 4L F1
A, H£s5H, A8 H/R. Brapds, H
REHNRE-20 CHAHE 60 min, 1 K/d, &
SEAHIE 3 d, D/NERMER T SIgA &8 K B TS
PEAE NI FRRR, #EL UAID /) RABAR0-21],

282 SFLZG FEARIBEGT 1 h, &/ RAR R =
AT, = AR & 5.0 ul/g AR ERK,
B ig 21.84 g/kg BUREL, G EH K EL
S & 2.5 ul/g A1 5.0 uL/g CA&B-NPs/ISNG;
3 KA, FIER 60 min, & H/MR ip 0.1%
FEREFHIEIR 0.5 mL, 2 min J5 B MR,
ELISA {71 &l e i H STgA 7 A T B v 1
ZERANE 8 Fin, WA 52 A4/ N R, MR
H SIgA s ANE B PE S E FRK, RH-20 C
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*8 NREMFREFHEREINEE (X£s,n=8)
Table 8 Mucosal immunity in the upper respiratory tract

of mice (Xxs,n=38)

el I SIgA/(gL™) WHEE/ (ngL ™)
T H - 4.89+046  7.67£1.50
it - 3.984+0.51% 59740.96*
AR HL 21.84 gkg™ 4.85+0.71"  7.70+1.19%
CA&B-NPs/ISNG 2.5uL-g! 447+0.64  7.11£0.76"
50ul-g! 4.89+0.63" 7.46%1.49"

R[4 fP<0.05 #P<0.01; SHEAEALLE: "P<0.05
*P<0.01

#P <0.05 *P <0.01 vs blank group; "P < 0.05 P < 0.01 vs model
group

FEVA AT LR SN B L PR 8 I e S T RE AR R
PR, CA&B-NPs/ISNG =77 S 4L A4 /N,
SRR /N AL, SIgA & . W E RS TESE B
EWT R, MSEAANRMEERE 2R, KW
7 CA&B-NPs/ISNG Fl1HRH B ) GE KT &4
WS b W R T e B DI RE ) R s CA&B-NPs/
ISNG R4 5HEAAMEL, SIgA F&. KK
MR s, HEEEER, Y CA&B-
NPs/ISNG K% 245 34006 5 2 R & AH M
3 Wit

SRAE-TE% 2 AR 2 TR IT BIP
Gy, W, SIEER. B R MOEIETTE,
BB PURSEE . 2 5% LUK, thE
AHA RS, TERFESRT, 2 H80%
SRR B ST LL 10 1~1 2 &k TRn
M5, 5484529077 EIPOERGHLL, Spsgs
i I BAE A 5. SO 55, BiEREhS
HARSARBRE, AN EEC R, [
B, AL 80% S E A S F R AR, SfEss
ZiRets i T A SR B I e R N, SR LA PR
HE /1o

A B BT AN ) 150 cm?, -4
B 2 i S T, AR B s R AT B S BR A
F, SO PR ) S s 25 25 107 R0 e SR L% i
AV RPERR BB, oA 1E i far [ Bk AN
A I B F R 2 A EM BAEH, iz B —
SE MR RE 71, BERS 70 2430 S 417 A R 2R AL AL 5
TR BUR AL 45 25 RS0 6 TR I B s 45 2 A 3
RIUATEIREERE T 2R, 1B i & 65T &
FIEREELR 2, TERENBLE 5 52 5 Jis I FE I O s

2 PIRAR-BEI A, N RE B8 A8 K 2451 5 R L) 4

Ful BT [F) - RE S ISR RE TS o DR L AT 500 2 S I

WEHHLBTPORNL, Sia b, DI EZ

VIR S Es i B RE T
SRR VRO 2 Sl 4 24 22 A VR FT I B B

WE. HA SRR R WA R SR

ik, REREmLAg SIS, EHESHTEMh

o T BRI B S WAL S R AT B A

oL, PR, HH R TARE R AL e R AT

BEVEREJT. SIgA VA I 1 A2 LA G 2 917 40 2 22 o

7y, B P ABP RN RE, J5 3 ] 5] Y

fifp22230, YR UAID /) B S 0 I G 2 ) B P

fabr. TSEGH, R 5 45 1) CGA-BC 49N 5 I

JFEALEER L 5.0 pL/g N UAID A5 R/ B S,

MR IFEATAIER, TR AE, R GkeH

ME T SIgA S REANAEEEEVE, AR S5

B RN B2 T, RIERL 5.0 pl/g AR 9 &5

B G P2 PFH SIE 560 1 et 7
AW T4 1f) CA&B-NPs/ISNG EA R T (1)

AEENE, ATREA LG IR RIS TA), 5k 2874

PN R PR TE R R N A RTTRIE,

IR F TP if URTI 42685 % .

RlBAR FTANEHYERARALEA TR

SEH
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