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780, 451k Can £1~7, o, Can £ 1 2R EE
HEE A A, B B EAGEER, FERYT
, 1 1gE S SERERTRIAT TN R AL N i S B — L
7 G R BT R Y, i Sk B AR 0
WESE T Rl RS B IR RO . Bk =
(7] Fsf 4 T4 0 K75 & 1) s 5 S g R 3T ik,
I R X R A A i i A, S IR R, 3 7 B
i FEEAZ R Fel d 1 AR 248 )5 Can f 1 7]
REAFAEAS LR,

J2 MRS A AL W) (layered double hydroxides,
LDH ) J& 48 3 — 2RIk 0 2R P o, s 2 R4
S BT T FLAT 1 J2 5 A7 7 L ] A8 v 7T Y )
BT AR, B B B A2 5 2 R D850,
HalE 2 n] Do sc 4y . LDH A R 479 )2 0R 45
14, AT LIRS 25030k, Re % 25 ) 4 4 A )2
[f], SEEL24 ) ) SR A DR AP, T HAX Fh gk m) DL
Tl 245 W W R TS B, b 2 T R o 8 AR AL s
[REACUT, BE s 25 A RUE . TEA AR I,
LDH £ AT, FREAR 7 W0 A YA i B PERLAIR,
FEHEANR G AN S5 ™ 3 10 S5 N S5 N R 52
Wi, P 4,

AR Rl 78 IO T AR A T B — PR A R A 78 g
Jit, A REELAG BT A T 1Y) SR SRR AR, BESB I
PR R I AR RPN . FETF i, A
WF5E B ZEFIH LDH 1 80 R il G 8 e v, i gt
— iR B ) AT (] AP X A AR o R e B VR YT
TREWEG, I3 o T K Rl A AR N s /N Bl
BRI AY , R AR IS IZ I AEVR YT ok WSO T 1AL
o BT CRA B R A S R A 1 i 15 5
it BECIE BT B VR T Ok SR A SR K 4 N ST g i
fitlt, #ESh T Yy Bty P AU i — L e

1 M7

1.1 SCIEZhY Wik BALB/c /N, 4 ~ 6 JAIS, 1y
A DR () AR R AR AR . Frfi S5 sh
Yy 25 - J0s SRS Y i RDBHRK I 5% . A s
TR 34 A e BRI R O S B W A R 5 1 P
K, I et K s e s 51 24t

1.2 R JEAEFRIBEA pQE-80L ik F
KW ARG 2 557 F 25 P4 50 AR5 R
[ FT T (E. coli)BL21(DE3) B354 . ELISA fiff
br M . EL-TMB & 2 ik 7] & . HRP-conjugated
Rabbit Anti-Goat IgG 3101 [ A= TAEY) T (i)

A RS 75 Goat pAb to Mouse IgE 4 | Abcam
Oy SEI T K FL AR 0 1 2 4R A Ak R
A BRAF

1.3 [F#%RIAFHL pQE-80L-Fel d 1-Can f 1 ##4
2N RN R Feld 14 1(P30438). %
2(P30440) F R 1) FE 242 [ it Can £ 1(018873) 4
K731 34738 3 NCBI Genbank, #8172 /5 ik G
¥ Feld 1 flCan f 138 & FEPEH LR EE AAY iE
1%, F A BamH I F1 Hand T - EG )57 50K Fel d
1-Can f 1 i A £ JF A% 5 20 1& pQE-80L 1, H/E
TAY TR B A BRA R T 6 8

1.4 Feld1-Can f1 RIEEANFEZRIZSH4ML
pQE-80L-Fel d 1-Can f 1 ii ¥ %% 1k E. coli BL21
(DE3)&3Z A& 5, P PH M 5 56 7% T R IR vk
LB ¥k, 37 °C #illsg:., 7E 250 mL & RIPE
ZH LB B3R5 A 5 mL WS FRAV IR, 37 °C
FHE S IR (37 °C, 200 r'min )55 35 & ODggy N
0.6 ~ 0.8 I AZHE 4 1 mmol-L' () IPTG, 160
rmin” 55 6 ho 35 R 45 RS WA AR 7R VK
TFHERE, 4 °C, 8 000 xg, 30 min &5 UCEE I HEAT
AR 4ifb, H 3 AR FLAY 10 mmol- L R me |
6 M AERFAY 30 mmol L WKW AT 4 AN AR FH (K
40 mmol-L™' Bk M 4K WK V& MWL 4% & 1, 250
mmol-L™" B e I B 19 28 11, WOAR I Wtk AT
SDS-PAGE. it tH WA 7 8 U8 30 LA 25 B ks,
We4i 2 1 mL IFHH BCA BllE E IR E

1.5 LDH WFIEERME RHILVTTEL G &2
RACE E ALY LDH, A A 0.6 mol-L' MgCl,,
0.6 mol-L™" AICI; fil ddH,0 AYIRA W, B K 0.15
mol-L™' NaOH, ¥ A & MMA B & H AW
TR A, B0 J5 B ddH,0 ¥k 2 IRULHE, Tea
Fi ddH,0 FE &, 100 C /K # AL B 16 h 5T il &
LDH. 435I FHEOCREE A . X STERATST 1
2GR il B R K LDH AR #2
KN BN AR ARG R AR

1.6 LDHfME&EZARWMIRIE & & LDH
5 Fel d 1-Can f 1 B[R] BT i LB 4300 2R 5:1. 6:1,
7:1, 8:1, 9:1,4 °C F 1 000 r-min" $% JK 76 7 4% 5%
30 min, 5.0 UEE I 4T SDS-PAGE 43 #r LDH
5§ Fel d 1-Can f 1 [R AW B LA, DA o o I
W EC i 4 LDH 29Kl 8 T -

1.7 Feld 1-Canf1 ERFS/IRITHERE A
FH Fel d 1-Can f 1 8 1355/ NRad BOBEAL, (E &4
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GERIZAE: PRITYNAR TG B S X A R R 5 AR SR A BB TR B T ROR 1109

AT A A3, AR 7 RS IR, IR B
K ¥ 1 mg Feld 1-Canf 1 8 (1 gL' T
PBS) M2 1 5 50 mg S AL SRR A, &
T 2 he TE55 0. 7 K/NRUE 755 Lk Fel d
1-Can f 1/Z A B E A PEHEL, 100 uL- 27 IEH
AT b B A TEA LS : 55 14, 16, 18
K# Feld 1-Canf 1 FHH (1 gL' I T PBS)&R
B AN AL 280, 100 pL- 27 363 1k, iF
P SRR A5 5, I H AT AT A 2

SR TEA TS IE Casaro 45020, ELAAEEE.: FR
B /NS B AR 1128, [ B A 5 5 &
M2 90° HARTE T, REFEAZ S . HETH
ISR SRR T R RS X, B 20 uL BN AT
FREREHA, M HE AN FIARETE
HETEA, I/ BRI 22, 15 A8 P T A
i

TEBLSE W 26 3 K43 AT 1E H 20 Al B 7l
/N BRI A DN 1AL 77 AR S TgE Rl e BHL
IgE /K V-4 B35 i FIE & /N, Ud AR 57 B 2
AIREPET [ G DIRERLIN R 55, 2570 U 2 T
FH AR 3 2 e 45 <3 WO 71D, WL B 1 AR
Ao S BRI R T I, A DR 8 R R g R
X 30 S R R, 5 T /N L, ASUERE
S ERN,
1.8 LDH X ZJEAREE AT/ MRERNER ¥
/N R SRR B AL 53R o SRR A | LDH 41 R
HAL, FXF A ALUEA AR R (36T, 15 AR AT A
AbER, Horp, o BB AL A R Al K fil S B Fel d 1-
Canf 155 M9 & HOBE AU, 1E 5 41 4F R X BERD
Naive ZH, 4 TG4 6 H . 55 25, 39, 53 KX
i . LDH 24 e i 41/ B s A kA 7 850
W R T R AR ALY 22 s PR A, Hory, Bl v o
PBS, 100 pL-H'; . LDH #1{F %} LDH & %, 100
pl- 27 % B 2H 1 5 LDH+Fel d 1-Can f 1, 100
ul- 27 (1 g L7 ¥ T PBS), SR Hz T AR LA
G 50 pL, 283 K 5 60 KT IR A I 1Y
TRITRCR, SRR AR HE A TgE 7K | A8 iy
WY RH 77 . Anaphyxis I 3 S5O AR . B 2% sl
Gt Ye kL5 T B R 4 2 G T A T v AG
1.8.1 ELISA 48/ X iF & IgE K-+ F@
Bl 8 wh R % Fel d 1-Can £ 1 2 (1% 10 pg'mL™
VE 72 0 I A 4 96 FL i W B B A, 100 pL- L~
53 AEA, I E A Ao R A s

R, T4 CHE SR BREYEA
PBST it 5~8 WK, BEUCARIG AR T, LA 5% g
Wty LA PR AR5 G A s, T 37 °C 3 1] 1 he
R HROT ] PBST T8 1E 5~8 IR, BRI AR
T, IS Y5 BN RIS AE 8 —t, 37 °C i
H 2h, BrE—PiH PBST 1Bk 5~8 WKk, B R HLK
HeAa1, inA1:3000 # B Goat anti-mouse IgE —
$L,37 CWHE 2 he BREZP0IFH PBST i Uk
5~8 WK, HF UCHR RS AR AE T, A 1:3000 F B AY
HRP-conjugated Rabbit anti-goat IgG, 37 °C 55 2 h.
[ 2 B b RS, 401, FH TMB il & k17
A7, R REE 15~30 min, HEWE 5 INAZ -
WL 1k B SO, BRI 450 nm G2 B .
1.82 ARFLHER D ALEREM  TIRITH]
J&i, 18 id FinePointe WBP 4> B R TR0 A6 11 £ 4t
Aar i /IS BRI S WP o R AN A < 3 N TE] 30
min, ZA4k 2 min, JZ N B} E] 3 min, K& 2 min, ¥
JE A5 PR B 422 5 41/ BRI AR Y, IR 5%
1k PBS K 1.56. 3.125. 6.25, 12.5, 25, 50 g'L™' &
fb 2 BEARAK (Mch), LA PBS A3k, M55k J5 /N
FRACE R 728 Ak

1.8.3 Anaphyxis & #EHXE HEHMELFH
S BRSO, A3 RN 542 57 0 min Y /)N BRUARL,
FE#kEST 50 L Feld 1-Can f1(1 g- L™ %T PBS),
HF 5 min 1055/ N EUATRL, R IUAAR AR AL

184 FREMG RS RER [0/ R
Jik 1 & 200 uL 0.5% Evans blue, 30 min J& K /)N i),
R, AT 23 Gl i B o) 2 /)N BCE 2 0 70 0 5
AN 20 uL AR (500 pg'mL ') . 1 h JERRESE
He/ NG, S BEASHIEAS /N B E R G hE e T AR
1.85 AZZHER DNEPRERLIE)E, BUNR
Y i 20 2 R AT [ e . ) B . #E 4T H&E.
PAS Fl Massion 46, PE4FRifElR-22 3k 1,

1.9 ZitsFAME R Graphpad Prism 9.0.0 #5410 ¢
HoIG v A4S 2 2 T F) 25 5% . Anaphyxis 37 3
S AR AR 1 i ST BB TR ARG TR B 3R
12000, ZHE LECR B HRE Je ik,

2 FHRE5HM

2.1 JB#ZFRIEFHL pQE-80L-Fel d 1-Can f1 BJHgE
P JFUA% 22 3K JFik pQE-80L-Fel d 1-Can f 1, 5¢ %
e A 1 s .

2.2 Feld1-Canf 1 HREL KEH4ifbE
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1 WHARYATESIE

Tab. 1 Scoring criteria for lung tissue sections®®'**
T4 -/ {EFRUE(Criteria for each score)
Scoring item 04y 145 25 3y
KRB R FI
H&ELAA I RIEFTHY s e o HRESE IR L% ~ SR RS e pe e .
REIIGETTT oty gencmppnoie <SRRI 2R =S RIEAE e mmisnseiaisif
N i - = A A
Inflammation scoring . . Occasional Most bronchi are .
. No infiltration of . . Most bronchi are surrounded by more
criteria for H&E . inflammatory cells  surrounded by a thin .
. inflammatory cells . than 5 layers of inflammatory cells
staining around the bronchi layerof 1 ~ 5
) ) inflammatory cells
PASHL @ FIR AR £
R PE AR ; o . . . -
Scoimciﬂ: fr the CAMRIRANE 1~ SPARRYIME 6~ 20 ARIRAME 120 PRk 4H i
£ No goblet cell 1 ~ 5 goblet cells 6 ~ 20 goblet cells More than goblet cells

number of PAS stained
cup cells

Massion e (15 ST il ] s 0B i Ay ] B 2 M it PRI B ] I BE R SR OB S S5 ] B 5 | i

AT orbriE RS EIER  DURARL 4L o ko ot o TG | File PR 2 DA 2 4 A
: e . (EER gl il . -
Massion Staining Normal alveolar Mild collagen Excessive collagen deposition leads to

Moderate collagen
deposition, persistent
fibrosis of alveolar septa

Collagen Deposition septal and thin-walleddeposition and thick alveolar septal thickening, alveolar
and Fibrosis Scoring  alveolar collagen fibrosis of alveolar compression, fused fibrous masses and
Criteria content septa fibrous hyperplasia

{E: H&EGL I RAETT IR iE: LLO ~ 3OARUMER P S U T B RAE AU RERE . PASTL (UBRRN M K (9 PE o34 LA

0 ~ 3R MR AR A AL H o MassionZs (B JRUTRFIEF AEAL A PF A3 ARitE: LAO ~ 3R IEAN B IR TR AR 4 AL AR
Note: Inflammation scoring criteria for H&E staining: The degree of peribronchial inflammation was evaluated on a scale of

0 ~ 3. Scoring criteria for PAS staining of the number of cuprocytes: The number of cuprocytes was evaluated on a scale of 0 ~ 3.

Scoring criteria for Massion staining of collagen deposition and fibrosis: The degree of collagen deposition and fibrosis was

evaluated on a scale of 0 ~ 3.

AN [ B[] 37 H i SDS-PAGE 4341, IPTG i S5
Fk N AA T Fel d 1-Can £ 1, 2547 BI7E 36 kDa
£t (B 2), difb 5 56 B B—, RN S 2 EAF
A

2.3 LDH BIRIE

231 BEZEE{ESH R SOGE R,
SO BE A BT ARG I LDH ARz 2 187 FL v | 37

Rsh F12E HAR M RGOl 253 anEl 3-A. B A
7R, R4 LDH SEH E42 4 107.2 nm,
Zeta UV A 51.7 mV, 45 IE BT, 24 HCEFE%L PDI
9 0.251, FREIEORL /AR 5], A B — 1.

232 XH&XAMTHABEELSH A5 LDH Mk
() N4t k) B i S5, R X A i B R R
5% LDH 44K ki it 25 44 . J2 B 17 4F . LDH

BamHI (145)
Agel (193)

J//

romoter |
15 P RB:

(o 0PSO St

AhdI (815)

~ HindIIl (1 117)

pQE8OL-Fel d 1-Can f 1
5471 BEFEXF

AR AR IR JFA% 2k 3R 51K B. pQE-80L-Fel d 1-Can f 1 Fki &%
A. Structure diagram of the main allergen prokaryotic expression vector in cats and dogs; B. pQE-80L-Fel d 1-Can f1 plasmid map.
B1 HEAMETNEREZREHEEE

Fig.1 Construction of prokaryotic expression vectors of a cat and dog fusion allergen
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RN RIUGIK R B B BRI R T 5 A iR B BB TR P T RICR

1111

Z-Average (d.nm):
Pdl:

Intercept:

Result quality :

kDa M IPTG- IPTG+ S 1 2 3 4

Zeta Potential (mV): 517
Zeta Deviation (mV): 803
Conductivity (mSicm): 0257

Resultquality : Good

Size(dnm):  %Intensity:  StDev (d.nm):

1072 Peak 1: 1682 100.0 1425
0.251 Peak 2: 0.000 . 0.000
0.814 Peak 3: 0.000 0.000
Refer to quality report

Mean (mV)
469
592
0.00

StDev (mV)
416
529
000
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By X B ATET 45 R (K 3-C) " T LDH LA
FEAEIE, 2350 X (003) . (006) ., (009), (110)%%
v T PO AR AT S0 0, 3 BT S 04l LDH ) S AU e,
KW= 5 KRk G A g, Hop
d(003) /AR B & 2RO 4 B A A AL BE R P (B2 1)
JZIEE, &5 EZ2 A e LSRR
F BH B8 2Z [l A BAE A DG d(110) e 1 )2
M HEZ 25 B2 B KN, B 5% T B AR
JE A A G o

233 FErriosh kit RN
TEACRIE LDH BT AMEEAE I, PR ¥R I 7E
3500 ~ 3650 cm' U FEA RIS, AL A AR ARG
MG, PR RS e 2 IOy M 7%,
WEITE 3460 cm™' 2o Ay HHBLSR ARSI . MAIA] 3-D
AL, BE A TE 3400 et BT 5 G IAC0G, DT 2R
B HL G A I 0 T G, R A L R 4 R AR
A ) W WO AELARG, BEPRTR & & )R & i b Ak
A 2 R kST ) SRR DTYE . LDH 7E U K
3453.65 cm™" IO, AT T2 AR - O-H M
JZ 8] K 4 F v O-H 4 /Y i 4 Bk 3h 5 Ik K 7
1642.89 e H BB RRAE I 1] 15 F 7K 43 v AU
(725 f 9% 305 76 1361.94 cm ™ #1 973.87 em ™' [t i
F4) 2 i R LA 0 T IS T J2 ) C OS> () 48 45 3 3 RS
ith ¥ 3l ; H AL AR T 800 em ™ A% M Wiz I m] TA A 2
Mg-O. AL-O Hf4E 25 i3l

234 BR/EELSH HHBELR (K 3-E) i
/Nl £ 19 LDH b o RE5#), A3 R T2 0] 85 725
FGT T U B, RIS 22 (4 6 A A o SOk R )
BUNHIAS), A B T A SO ISR S
24 LDHEREZEARNWM LI N TEA
LDH 5pl& 8 H s B WM 1, i # LDH 5
& & A O TR BT A He, 38 o SDS-PAGE 4%
(I 4)75 11 LDH 5 & 8 A i s e oy 9:1,
DL T L A8 9K Rl B 1 B A T IR 2L B
25 Feld1-Canfl1EHFS/MRIEHEEE K
TS R Rl AR N S Bk SO, A
A K A 73 o7 J 3 B T S AR T A S
/N R (& 5-A) .

2.5.1 ELISA ARt SR o4& 7 M IgE  IgE
Th i R SO B B2 — . SN E— IR
HENT 3 d e R AR AE i, A0 /N BRUl 3 B IgE /K, LA

T INGU IR, SCREs AR (1] 5-B) B/, 5 Naive
AR L, i BRI T 1B A97K A 3 7t .
VR PR K il A28 B S0 S 5 /N RE & A T i
BB

252 ABFBRERNIHEDRERSE HRE
5 346 BE 11 Mch 3% /N BRI 2 /) BUASC3E B 0y
FE o SE R, ok SO R 2 N BRI BEL A
Ft+, HBE# Mch WeBEdS R, PRIz BHAREH (] 5-C) .
26 MAKEBAEEEBT/MRIEER K TiF
A LDH 44K filt -G 88 1928 10 6 R 3 i i 380 /)
RUAYTT R, Je R A R susU U,
PR /N BRSBTS AR LA 2 55 7 4 LDH 4%
KAlG R U TIRYY, TR E WA 6-A Fis .
261 HRFZFEGEEH G DRI L b 4
S IgE  ZY0KRG B H R TRYT S R IR BE M
PEAT LY e S 1gE Rl 255 (81 6-B) iR
1) 5 Naive #H b, 2o SO 20 04 1L 7 45 5 M 1gE
e i S R 2) S B RV A A E, 2 T AL L v
%2 VE IgE B EAK, LDH U3 gt 2E R,
262 ARFGEGETDAIEHEREAER
B GOREARER RTINS RS SIE RO T
ZEIR(E 6-C) f7R: 1) 5 Naive ZHAHHE, i BRI
)/ v S B Mich V4 B % 15 i 5 hn, B
=T Naive 4; 2) SidBARIZH A L, /N & LDH
YK Rl G B E IR YT I, I RO A
X ULAH LDH 415 i3 Ui A 41 R 34 AR — 34, 2 i
JE AT 152 it

2.6.3 Anaphyxis B 8K Anaphyxis M i
ORI A5 T (] 6-D) oR: D IEH 4/ BRI —
eSSt R T W AR N R R <
2) i BRI R , /NERIARIRAE 45 min
B R R 0.65 °C, THE 45 3BT 55 1E i B AR 2y
02 °C, &K % IE % & FE; 3)LDH 41 /) i 7¢
40 ~ 60 min FFARTR A AL 1L, FTREEEE L 0.5 C,
B Jr RIRA R T IE# IR EEZY 0.25 °C; 4) i 4/
BRI S REIR B R 0.38 <, T 45 I 1 &8
IEE A /NIRRT S Y 0 ZIEK
LR BB A AR T 4e T, S5 (18] 6-E) iR, LDH
5 1 SRR AL TG . R 25 S, T A A g
T A I A A i R TR A A S R
2.64 FRERGGFEHSRER  X/DNRIET
L o5 S 56, 3 3 2 A A G k8 U T RO
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RS RTG53 128 V0 R Rl 5 2 7 R B0 BB R R T R

1113

kDa

40
35

M: = @G F BT B AR LDH: JZ2RAUE A L) P: Fel d
1-Canf 1 2 4; 1 ~5: LDH 5 Fel d 1-Can f 1 JFi MR LMl 5: 1. 6: 1.
7:1.8:1.9: 1,

M: Three-color prestained protein molecular mass standard; LDH:
Layered double hydroxides; P: Fel d 1-Can f 1 protein; 1~ 5: Mass
loading ratios of LDH to Fel d 1-Can f1:5:1,6:1,7:1,8:1,9: 1.

E 4 LDH 58t&E 8RR L
Fig. 4 Adsorption experiments of LDH with
the fusion protein

fili LDH 24 2K Fill G 25 1192 008 R Rl 728 1 D57
RN B ORI T RCR . A5 (] 7) 3R,
o B 2 R LDH 204758 & A nm B ) 3o BN
L% s GRS e T AR S 56 v e v 20 be ot B A
LR REAR, 0 2295 BV YT IS /N B A 2
SN A T G2 it

2.65 AL FHRM HKE P45 58 (K 8-A. B)
2B, i BRI 20 %55 Naive 2H H B R ™ 8 1Y) 4R

N, LDH 4 5id i R M e e i 22 5. &
LDH #K il G 8 FERRIT IR, /N BRI A8 ZH 2L Y
G W AT 15 Vi 15 150 R A8 3 AR 7R 2 A S O
2, BT BRI O R Al AR N A & 1 A B
FEA B BVAYFRUR . PAS et 45 (& 8-C. D)
FM, S5 AR A L, 22 LDH 99K RS R %
BRIT /N B S48 R ARk A i gl
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A. Flow chart of allergy model in mice induced with a cat and dog fusion allergen Fel d 1-Can f 1; B. Specific IgE in serum of allergy model mice(

ik P<0.001); C. Change curve of airway reactivity in allergy model mice.
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Fig. 5 Establishment of a mouse allergy model
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A. Flow chart of LDH nanofusion protein vaccine for the treatment of a cat and dog fusion allergen Fel d 1-Can f 1-induced mouse allergy model; B.
Serum-specific IgE after treatment of mouse model(*:P<<0.05; **:P<0.01; ***:P<0.001); C. Airway responsiveness after treatment of mouse models; D.
Body temperature curve of allergen-excited mice; E: Area statistics of body temperature change. The area formed from the body temperature curve was
computed by using One-way ANOVA and Bonferroni's multiple comparison post test(*:P<0.05;**:P<0.01;***:P<0.001).
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Fig. 6 Therapeutic effect of LDH nanoprotein vaccine
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A. Graph of mouse ear prick dye leakage; B. Statistical graph of mouse ear prick dye leakage area(*: P<<0.05; **: P<<0.01; ***: P<<0.001).
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Fig. 7 Ear prick test
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P<0.01; ***: P<0.001).
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Fig. 8 Tissue section analysis
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Therapeutic effect of nanofusion protein vaccine on a mouse

model of sensitization to fusion of cat and dog allergens

Liang Xinglan", Guo Wenwen', Zheng Anqi', Liu Xiaoxuan', Mai Yangi', Huang Ying',
Wu Xiaojuan', Wang Dayong®®, Pei Yechun'*
(1. School of Life and Health Sciences, Hainan University, Haikou, Hainan 570228; 2. Hainan Province Key Laboratory of One
Health/ Collaborative Innovation Center of One Health, Hainan University, Haikou, Hainan 570228; 3. School of Pharmaceutical
Sciences, Hainan University, Haikou, Hainan 570228, China)

Abstract: An attempt was made to investigate the therapeutic efficacy of layered double hydroxides (LDH) nanofusion protein
vaccines in cat and dog fusion allergens-induced mouse model, which provides a potential novel vaccine strategy for the treatment
of canine and feline allergic diseases. A cat and dog fusion allergen was prepared and loaded onto layered double hydroxide
nanomate vials to construct a vaccine. BALB/c mice were selected and sensitized to the cat and dog fusion allergen by
intraperitoneal injection and lung perfusion to establish a mouse allergy model. Subsequently, the allergy model mice were
randomly divided into four groups: normal (naive) group, allergy model group (allergic model), LDH group and vaccine group,
with six mice in each group. Among them, the normal group was not treated, and the mice in the allergic model group, LDH
group and vaccine group were given phosphate buffered saline (PBS), LDH nanosuspension, and LDH nanofusion protein vaccine
injections, respectively, and the results of serum IgE, pulmonary respiratory resistance, temperature change, ear prick, and
pathological section were detected to comprehensively evaluate the vaccine treatment effect. The results showed that compared
with the Allergic model group, the vaccine group treated with LDH nanofusion protein vaccine significantly decreased the serum-
specific IgE levels of mice, alleviated lung respiratory resistance, highly significantly reduced allergen-induced body temperature
and the area of ear dye leakage, significantly reduced inflammatory infiltration in the lungs, reduced the number of cuprocytes
although not significantly, and reduced the degree of collagen deposition and fibrosis. Taken together, these results indicate that
the layered double hydroxide nanofusion protein vaccine has a good therapeutic effect on the cat-dog fusion allergen-induced
mouse allergy model, and is able to effectively improve the allergy symptoms and reduce the inflammatory reaction of allergy-
associated tissues in mice.

Keywords: pet; allergy; layered double hydroxides; vaccine; therapy
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