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Therapeautic Effect on Murine Asthma with Sublingual Use of
Dermatophagoides farinae/Chitosan Nanoparticle Vaccine
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[Abstract] Objective  To prepare Dermatophagoides farinae (Der f)/chitosan nanoparticle vaccine (DCN), and to
investigate the effect of sublingual administration with DCN in asthma mice model. = Methods DCN were prepared by
ionotropic gelation. 30 BALB/c mice were randomly divided into 5 groups: normal control group(A), PBS control group
(B), Chitosan group (C), Der f group (D), DCN group (E). Group A were treated with normal saline (100 wl) all the
time. Mice in other groups were sensitized intraperitoneally with 50 wg dust mite extracts plus 2 mg AI(OH),; and on day
28 given a sublingual vaccination of PBS(group B), or empty CS nanoparticles (group C), or Der f (group D, 1 mg Der
f) or DCN (group E, loaded with 1 mg Der f). All the mice received 18 doses at 1-day intervals. One week after the
last immunization, mice in group B, C, D, and E were intranasally challenged with 50 wg Der f extract daily for seven
days. Twenty-four hours after the last challenge, airway hyper-responsiveness (AHR) was assessed by using whole-body
plethymography. Two days post challenge, mice were sacrificed and bronchoalveolar lavage fluid (BALF) was collected.
Number of the total cells and eosinophils was determined. Level of cytokines in the supernatant of splenocyte culture was
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assayed by ELISA. Level of Der f specific IgE, 1gG2a and IgA in the sera was determined by ELISA. Airway inflammation

was analyzed by HE staining. Spleen lymphocyte proliferation responses were analyzed by MTT colorimetry. Results
Compared with group B, AHR and the lung inflammation in groups D and E were greatly reduced. Numbers of total
cells and eosinophils in BALF of groups D (36.50x10ml, 3.72x10%ml) and E (34.25x10%ml, 2.25x10ml) were
significantly lower than that of group B (61.67x10Yml, 14.17x10%ml) (P<0.05). The level of specific IgE was significantly
lower in groups D (0.22) and E (0.22), and that of IgA in groups D (0.88) and E (1.03) was significantly higher than
that in group B (0.79). The level of IL-4 in BALF (D: 28.49 pg/ml, E: 20.93 pg/ml) and cultured splenocytes (D: 27.82
pg/ml, E: 20.80 pg/ml) of groups D and E was significantly lower than that of group B (56.33 pg/ml, 45.84 pg/ml) (P<
0.05). While IFN-y (D: 1880 pg/ml, E: 37.32 pg/ml) and IL-10 (D: 11890 pg/ml, E: 129.15 pg/ml) in BALF in groups D
and E were significantly higher than that of group B (13.60 pg/ml, 29.61 pg/ml) (P<0.05), and same with IFN-y (D:
20.68 pg/ml, E: 42.42 pg/ml) and IL-10 (D: 36.31 pg/ml, E: 161.37 pg/ml) in spleen cultured supernatants of groups D
and E (P<0.05). The allergen-specific splenocyte proliferation was inhibited in groups D (Sl 0.14) and E (SI. 0.13),
and group B (SI: 0.23).
Dermatophagoides farinae (Der f) /chitosan nanoparticle vaccine has therapeautic effect on murine asthma.

and there was no significant difference between group C (SI. 0.22) Conclusion
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Fig.l1 Airway hyperresponsiveness assay in mice
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Table 1 Lung pathological scores in mice
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XS AR
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PBS X} R ZH _ ~ _
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== o Rl ~
(?hito{s-;n group 35(2~5) 4(2~5) 4(3~5)
TS - _ _
Der f gmup 2(1~3) 2(1~3) 15(1~2)
e R
PRSI 1(1~2) 1.5(1~2) 1(1~2)
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Fig.2 Histological examination of mice lungs (HE staining, x200)
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Fig.3 Cells in BALF (Liu’s staining, x400)
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%2 BALF &1 IFN-y, IL-4 A IL-10 B97KF
Table 2 Level of IFN-y, IL-4 and IL-10 in BALF

215 A F-7K S Cytokines level (pg/ml)

Group IFN-y IL-4 IL-10
AZ{ Group A 10.91+2.07 9.44+1.71" 11.57+2.48"
B 41 Group B 13.60+3.10 56.33+7.88 29.61+10.33
C4l Group C 19.74+2.98™ 50.65+10.94 33.06+7.90
D 4l Group D 18.80+5.05™ 28.49+4.96" 118.90+23.15"
E 4] Group E 37.32+2.93" 20.93+2.74" 129.15+18.75"

7. 5 BZIAHM, vs group B, * P<0.01, ** P<0.05,

5 D4IMt, E4LmiE Der f4:54E 1gA KVE
(P<0.05)(3 3).

£ 3 NRIMiEH IgE. 19G2a 5 IgA HiikkTE
Table 3 Level of Der f-specific IgE, 1gG2a and IgA in sera of mice

215 TEMVJ(EF(AM {E) Antibody level (A value)
Group IgE 19G2a IgA
AZ{ Group A 0.11+0.01 0.12+0.03" 0.17+0.05"
B 41 Group B 0.39+0.06 0.91+0.04 0.79+0.09
C 4l Group C 0.36+0.03 0.89+0.04 0.78+0.09
D 4l Group D 0.22+0.02" 0.96+0.04 0.88+0.08"
E 41 Group E 0.22+0.02" 0.98+0.05" 1.03+0.10

7. 5 B4R, * P<0.01, Note: vs group B, * P<0.01.

6 BRLABEIS AT IL-4, IL-10 5 IFN-y BIE
R WoR, B AN FE LT IL-4, IL-10
FIIFN-y 435147 (45.8446.91) . (22.52+6.39)F1(13.50+
3.46) pg/ml, 5 B ZHAHLL, Der f 7281 JEAEIARSN %
REVSF E AL LA 73 M K it IFN-y [ (42.42+7.28)
pg/ml A IL-10 [ (161.37+51.91) pg/ml] (P<0.01); Tfi
IL-4 (9439 5 3Bk /0 [ (20.80+6.12) pg/ml] (P<0.01);
D ZH Der f 72 W JEAEAA S 3= 24955 5N BRUM 240 A 53
WAL E R 2 Y IL-10 [ (36.31+28.83) pg/ml | il i U8
/D IL-4 [ (27.82+5.88) pg/ml] (P<0.01) (£ 4),
x4 PEBAREESR EES IFN-y, IL-4 F0 1L-10 KT

Table 4 Levels of IFN-y, IL-4 and IL-10 in culture
supernatant of splenocytes cells

205 4K 77K Cytokines level (pg/ml)

Group IFN-y IL-4 IL-10
AZ{ Group A 10.20+3.27 8.47+1.14" 12.48+2.51
B 41 Group B 13.50+3.46 45.84+6.91 22.52+6.39
C4l Group C 20.68+5.55™ 48.18+10.91 21.85+7.15
D 4l Group D 19.33+5.11 27.82+5.88" 36.31+28.83"
E 41 Group E 42.42+7.28" 20.80+6.12" 161.37+51.91"

. 5 B4, * P<0.01, ** P<0.05,
Note: vs group B, * P<0.01, ** P<0.05.

7 MTT &N E BB L Bt 78 2 Rz
FH MTT 7246 100 A 248 e X AR 45 S5 3 % (ConA)
s S (Der ) OBERE RN . 45988, 5B
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WA 7 JEL A I, D 2R E A LK 5 400 i 3 g 7 5
Mk, SIAE4> 524 0.14+0.02 F1 0.13+0.02 (£ 5),

x5 HEMAMEER BEREN
Table 5 Der f-specifc proliferation of pooled splenocytes

T4 Stimulation indices

VB
G T e ci DA =0
Group A Group B Group C  Group D  Group E
ConA 0.17+0.02 0.15+0.01 0.16+0.02 0.15+0.02 0.16+0.02

Der f 0.13+0.01 0.23+0.05 0.22+0.02 0.14+0.02" 0.13+0.02"

. 5B4IMLL, * P<0.05, Note: vs group B, * P<0.05.
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