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Functional changes of dendritic cells in the WHBE rabbits with
allergic rhinitis induced by ovalbumin
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[ Abstract]  Objective To observe and compare the function of peripheral blood derived dendritic cells (DC) in
white hair black eyes (WHBE) rabbits and Japanese white (JW) rabbits with allergic rhinitis (AR) induced by ovalbumin
(OVA), and to explore the mechanism of sensitivity to allergen in WHBE rabbits. Methods For the AR induction, rab-
bits were sensitized intraperitoneally everyday with OVA emulsified in AI( OH) ; followed from day 17 onward by 5 times na-
sal challenges with OVA in each nostril. General symptoms and histopathological changes of the nasal mucosa were ob-
served. Expressions of CD86 on cell surface and antigen uptake of peripheral blood-derived dendritic cells were detected by
flow cytometry at 6 days of culture. The mannose receptor (MR) mRNA expression was tested by real-time PCR. Prolifera-
tion of CFSE [5 - (and 6 — ) - carboxyfluorescein diacetate succinimidyl ester | — labelled T cells stimulated by DC were

observed by flow cytometry. Results The rabbits sensitized by OVA showed typical AR symptoms and pathological chan-
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ges. Expressions of CD86 on the cell surface of dendritic cells in WHBE rabbits with AR were significantly upregulated not
only compared with the normal control (NC) rabbits, but also with the JW rabbits with AR (P <0.01). The result of real-
time PCR assay showed that MR mRNA expression of DC in the NC group of WHBE rabbits were significantly higher than
that of the JWrabbits(P <0.01). Moreover, MR mRNA expression of DCs in the WHBE rabbits with AR were not only
significantly higher than that in the NC rabbits (P <0.05), but also higher than that in the JW rabbits with AR (P <
0.05). Meanwhile, OVA,, internalization percentages of DCs in the WHBE rabbits with AR were not only significantly
higher than that in the NC rabbits, but also obviously higher than that in the JW rabbits with AR (P <0.01). Conclusions
The sensitivity of WHBE rabbits to allergen may largely depend on the function of dendritic cells with high expression of

mannose receptor and their strong ability of maturation and antigen uptake.

[ Key words]

Ovalbumin; Allergic rhinitis; WHBE rabbits; Dendritic cells

Corresponding  author: XU Jian-gin. E-mail: xujianqingl @ zemu. edu. cn

AR M B 58 (allergic rhinitis, AR) , JE&F8 48N P
AN Al AR R S 322 S EREE 1 E (IgE) A 5
WA T ( B ) BT, IF A Z2 PP G e 3 1k 4
MOFNAHIL R 2 5 00 SRR 1 AR S R N . B
A BRIE YRR EE AN K, AR Iy M B R BB R BT
T, U A 1) 30 4R g Sl s i, s B i
e E B R 2 — I 2Bk 20% A RE
R ST PE AR ARG HUR XS0 R R UK
KIRSLGG B P BERL AT & N, X RAF9 78 i
PESLAR BRI HLT | TR 1697 25 AR T B EA
R EENE X,

HE SRR % (WHBE ) 230 A HAKH
FI A r= i b & BT R B A S 0 — TS
. ATIAEE R A SE B SR, WHBE e X G
SN AHURK R A AT Y S RS & B, WHBE
B XF B I 1 (ovalbumin, OVA)i%-FHY AR B LY
HRAEE SR AARRE A% (JW 4 ) Bk, R
AT RESEAE R 1 8 46 0 SR AR sh i AL i WH-
BE G A8 R 1 55 R 5 SR AL A e P, Rt o
FERM U250 A0 T B R b i 2 6 A ) 2 IR 40 i
(dendritic cells, DC) 7£78 N [ 375 & F4 28 S0y 3o
TP EE A, DC RN AR I RS ST B
VS CD4 T 4] Th2 HA sk, AR P8 e &
RN BE LA T AR S0 Y B F AR VR AR I R
R Sz AR PR B R A A EL UL 2R A N M B R
WHBE ffil JW 4 41 & 1fi. DC T 6, #8177 WHBE
HhJEIM DC A DI RERE s, FA WHBE S Xt AR ) 2%
f ] geAL

1 RS 7%

1.1 Kz
%% WHBE % JW %4 12 H.2.0 ~2.5 kg,

P W T8 B LR T R BE kA S 3 [ SCXK (#)
2015 — 0004 ] , 45 i R ST REAIL 43k 1E 5 6] RELH AR 7
PERARMH g 6 H, W3R LR R E e s
B 24 2R o 2l ) S 36 00F 50 v 0 5 8 PR 8 N [ SYXK
(#1)2013 - 0184 | #E47, BB FR, H il RKFIER
e RSB E] 12 h/12 h, i (20 +1)°C,
MERE (50 £10) % .,

1.2 FEM/HFSIKA

Axiovert 200 98] B 1 (B (ZEISS, 78 )
Forma 3111 Y2 ifl 3% 37 4 ( Thermo, 3 [H ) , 1300 4=
Y445 ( Thermo , 22 [F) ) |, Varioskan Flash 22 3 GEfiff
PRI ( Bio-Rad , £ [) , Fe500 i 204 M9 ( Beckman,
FEH) , NanoZoomer 2. ORS 7 BRI A I H5AY (5%
FA,HAR) B (OVA, A5503) (Sigma, £ ) ,
2% A A AL B EE S (vac-alu — 250) ( InvivoGen, &
) ,RPMI 1640 ( Gibeo, £ H) , & - 5% % ( Gibco,
L), IG4F ML (FBS) (Gibeo, 2 ) | fe A1 & ML itk
CL A3 B (v ] B 2 2 B A W B 2 T AR ISR
fr, W), CFDA SE 20 it 1 58 5 7 B A I 3k 5 &
(BB RAEYEARAGRA A, A, Alexa Fluor
647 FRiCHT OVA(OVA,,) ( Molecular Probes, 32 [F ) |
#HZH N GM-CSF Hl IL4 ( Peprotech, % [i ), CD86
(B7-2)-PE #i{& ( Beckman, 3 [H) , J& J¢ & ( Poly-
sciences, 3 [H ), SYBR™ Premix EXTaq II i 7 &
(Takara, HAX) , MiniBEST Universal RNA $2 it 71
& (Takara, HAY)

1.3 Fi&
1.3.1 RRIgES,

B J54:,1.5 mg OVA % T 0.5 mLL A3
KR A 0.5 mL 2% F AR EERAE M 101
HRFE SR SIE L OVA BB , A8 1 1 S R AR ZH
JE TG, B H— R, 36 8 Uk, M BRI EEG TAE 17 R
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B 1% OVA BRI S 0. 1 mL U SO IR,

H—3t 5 vk, 23 ek R ZH AR R K A0 R
1.3.2  —BARAE SR

TG ) H SR AR AR B oK HERE A
KA SIPIRAS I3 U845 A S i R I i it iU
VARV
1.3.3 SFEH SRR A

G — K% 30 min J5, B R R EF KT A S
mL 75 SALFE , B2 BB RS 2L A 10%
P [, A A, U R HE e o, B s 4l
SRR,

1.3.4 MR A SR A0 53 B 15 5%

o B b gl ik B, A b BE, DLSE IR
Hank* s YRR, 525208 I 2 S 136k B2 40 40 28 W
2 KBS 2000 1/min x 20 min, Y& T E = %
PREASZ AL, DL PBS PEU 3 Ik, 2 L, L RPMI
1640 5845 FR W E B AN, 7E 37°C 5% CO, KiFfi
RREFE 2 h, W ARG BEAN I, A% 20 ng/mL
GM-CSF #1120 ng/mL IL —4 [ RPMI 1640 5245555
W, TE 37°C 5% CO, FiFaAth g6 d,

1.3.5  Va4miefum DC iR Fro ik

345 6 K DC LA 10 pg/mL OVA HI 67
DL PBS %, LA PE fRid i) —PL R F 30
min, PBS ¥R, 40 AACR DN CD86 MRk
1.3.6  2ERE R PCR A DC H @M 2 A i) ik

WERTRE 6 d (4N 1L DC, 2 M5 & i
A, B DA A P 40 B RNA, I F% 5% cDNA, -
20°C i 17 25 ., H 88 B 32 /K ( mannose receptor,
MR) 519 A T A ¥ 1% 1A 5 ( NCBI Reference Se-
quence: XM_002717356.3) ., 5I¥)F%(5° -3):
F-GCCCACCACAACTCCTGAAC ; R-AGCCAACTCTC-
CACCCACA, K J¥ 154 bp, Real-time PCR il H f¢)
BEH mRNA FZRIEKT Lh B - actin fE 2745
B H A EE mRNA AYAE X 2kt
1.3.7 DC $EHUT R RE J7 ry el

SN DC PR B R T 5 x 10° A~ #:5
F 24 FLANMLEE FEAL, B AL A OVA,, (2% B 20
pg/mL) , T 37°C 5% CO, AT 1 h, 40
JASCAS I DC X OVA,,, FIFEEUE 43 1L
1.3.8  [RIFP A1 1R 75 Ik E4 40 e S 1

B35 6 K DC LL 10 wg/mL OVA G,
DL PBS VYU, EE . 43 il HUE & % it WHBE S 1 JP

G AL, DL B A0 4 5 9 3 B A5 2 B A A
Z TN TS EAAESE T 40, %k
ME I, LA CFSE 37°C %4 {2 10 min, LA 10% FBS
FIIEFRILVE 2 0, AME I DC 5 FEF S T 400
DL 1: SEIHLE T 379C ,5% CO, B3t L miE 3% 5 d,
TSI LSS T 20 s
1.3.9 Seitab

H SPSS 16. 0 3K {447 581153, Br A3 8080 LA
PIB + bRifE2E (x £ 5) Foon, A1) FL R 1LSD-t £
., P<0.05 FBRAFKI¥EL,P<0.01 FRf
W B E G2 L,

2 &R

2.1 fERFAEAEN 22

OVA K5 BRIV S Wy 187 0 B 1A [) 2 B )
PREANALE | BT UM N, S B IR B
FTMEE T S FP I | 38 <52 BEL 55 S AR 1 72 1 e o AR
FEPRFIARAE ,  1EH 20 S50 S i) — AR TE 35 TC I i 5
R,
2.2 HALFEZYT

SR ZU 7 WA T WS P i R
) S R ZE A B, P DL REREEIR eI 7% | &
JIETR J2 AT WK R TR Ry 40 TR | R A A0
AT, TE X R G B R B 5 44 52 4, oK D 1 A8
FEIL, BT )2 ARA B IR MR AR E . WA 1,
2.3 SMEIM DC REH RS FHRRIE

T A AL AR DC 2% 1AL 4> CD86 1Y
Fik R ILE 2, CD86 f& DC WkRicPEHLIR , B
FiRKEERE DC b RE T1 ., S5 R BoR,
SIEE XA B, 22 OVA 5 K HE7 AR BRI
Fhib R AHME L DC CD86 MBI AH i Ft i, H
tH,WHBE % AR #AIZH 41 JE I DC CD86 R IEA
AR 8 25 8 T IE H X B4 (P < 0. 01) , JRHR & 2 )
T JW 4 AR B (P <0.01)
2.4 5MEIM DC MR B mRNA RikKkFE

PENE  PCR R 45 57 55 7 KA 4h A I DC
MR 1Y mRNA Fik/KF, 2550 WK 3, FEIEH A
N ,WHBE #4bE Il DC MR 9 mRNA AH X 23k &
WREET JW R (P <0.01), 4 OVA i LT
AR ## WHBE 4 I DC MR ) mRNA 257K
FRETE (P <0.05), HB&E&E T IW R
(P<0.05),
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Note. A: Normal control group of WHBE rabbits, B: AR model group of WHBE rabbits, C: normal

control group of JW rabbits, D: AR model group of JW rabbits.

Fig.1 Histopathological changes of the nasal mucosa of rabbits with AR

2.5 4MEIML DC B EFLR B &E
AR R R T d B A S R R AN E I
DC, F a4 AR I DC AP JE B B 45 51 0L 4]
4, FEIEFRAT, WA & R RAIMNE ML DC HEH
OVA, INREN A 2 Hi R4 e J1 8855, 48 OVA
VST AR BEAL AN E I DC FEH OVA,, I RE
WA b e, Hrb WHBE % AR B8 2H 40 & 1l DC
BEHL OVA,, B BE 10 5 3 v T 1E % X R AL (P <
0.01) , JRH i3 5 F JW %2 AR BiRIZH (P <0.01),

2.6 SMEIM DC %S T HAEIETEA BE

LL CFSE [5 - (and 6 — ) - carboxyfluoresce indi-
acetate succinimidyl ester ] Fric T A, Uit =X 40 A X
SRR WHBE SR JW S 8h a1 DC S [ 5
KT ANEHFE A RE Ty, A 2R ANk 1, AR ME R R B
Y T 40215 R L 4H i S W (MLR) J5 , A 2257
SN AN B e TR X B(NG) sh ) (P <
0.05) , HerP R AT WA 2273 %4 ) 40 i Eoi 2 35
FNCH(P<0.01),

®1 SMAM DC T T AIEFEARE 1 (% N, n=3)
Tab.1 Proliferation ability of T cells induced by dendritic cells

Va2 ¢
4]
25 Mitosis
Groups
1 2 3 4 5 Total
WHBE AR 6.33 £0. 31 6.83 +£0.29 ™ 8.40 +1.31 9.30 +0.85 11.00 £0. 36 41.87 £1.94*
WHBE NC 5.27 +1.05 2.50 £0. 50 8.07 =1.27 9.83 +0. 67 12.33 £2.03 38.00 +£0. 26
JW AR 5.80 +0.96 8.13 +0.81% 9.37 +1.35 11.50 £2.72 13. 00 £3.90 47.80 +6. 20"
JW NC 5.43 +0. 64 3.07 £1.01 7.80+1.13 9.27 +0.25 11.83 £1.31 37.40 £1.21

.5 WHBE SRIEH XL, © P <0.05, ™ P <0.01;5 JW SIEF XML, *P <0.05,"P <0.01,
Note. Compared with the WHBE NC group, * P <0.05, ** P <0. 01 ; Compared with the JW NC group,*P <0. 05, P <0.01.
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T 0 100 10100
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3
IWH
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3 100 10" 10 10°

100 ) ##
i =R Ll
_qg) 80 Normal control group
®E o B2 ARFAIA
% £ AR model group
=S
Bl I
G 1 ] ! L ]
T 1

WHBE& ~ IW4
WHBE rabbits JW rabbits
T A L BCR T LSD-t 1, S5 iF w4 e,
*P<0.01;5 JW % AR BRI AR, ¥ P <0.01,
2 MU DC R LT T CD86 ik
Note. LSD-t test was used in the comparison
between groups. Compared with the normal
control group, ™ P <0. 01 ;Compared with the AR
model group of JW rabbits, P <0. 01.
Fig.2 Expression of CD86 of DCs detected by

flow cytometry

O EW4A
2.5+ Normal control group
8 5y 2 B AR
%2 7] AR model group
[}
M5 s
-L% 5 ab abc
<
E E 1.0 T ac
g g I
& ¢ 0.54
==
0.0 T
WHBE % IWH
WHBE rabbits JW rabbits

T 218 LLBCR T LSD-t Kt . AN [R)/NE B3R 2
12254 WFVE(P <0.05)

B3 AMAIM DC MR 1 mRNA kK-
Note. LSD-t test was used in the comparison
between groups. Significances were designated
as different lower-case letters (P <0.05).
Fig.3 MR mRNA expression of the peripheral
blood dendritic cells
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Normal control group

ARBIRIH

*% ## AR model group
100+ |
804
<y 601
M=
& 5 40- T T
-3
204
0
WHBE 4 W4
WHBE rabbits JW rabbits

T A ) HOBCR ) LSD-t A6, S5 IE 4l He s,
*P<0.01;5 JW 4 AR BRI LR, ¥ P <0. 01,
4 SN DC YRR IRE S
Note. LSD-t test was used in the comparison
between groups. Compared with the normal
control group, ™ P <0. 01 ;Compared with the AR
model group of JW rabbits, " P <0. 01.
Fig.4 Ability of allergen uptake of the
peripheral blood dendritic cells

3 itip

B SR A 2 i E R A D) BE fe ik ) 40 5028 5
4 ( antigen-presenting cells, APC) , ] ¥Z 4345 F %
JRANEENE R GE . B e e — RERORD iR AL T 3k L2 40
IS FE L W APC, ZE TR Th 40734k T k& 40
J e it 32 A S 0 A2y TR R, &
WFE 2B, DC 7E G 1) 3h Ik o 1 B Ak B B i |
IR ST R B R A IR AL
HEETAO, RPN RS R N
FRAMATEER T DC DIBE S5 MM IR Th2 20 itk
AR B S AR 1) E AL . BFSE DC 7E WH-
BE /8 R 1 5 58 e A SR v Y B REARE A, AT R T
W] WHBE G X6} 48 by 1 5 28 5 SR L

B 3 I A SRR SR AR P B A SR H AT
Prbfmdd FIA AR R %, R SCUL OVA JERl 2L
16 d, AR 5 d, UK 30 min N, 3 H
FEILLL T MR TR UG, T 5 45 LAY 17
AN SRR, SR HE QL A2l 205 R,
BEHYLH B S R LH LG5 A A, 7] L 20 MDA B
Vo RIS J2 AT UL K s W TR A A L2 0 A 3
Az BN IMAE I, RN IAL ) AR S B BEZH 4
HEEUUE (B 1) o LA RS RS AR NP S R A AU A
AL
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TR DC 278 i SRR U | el i R
ik CD86 401, J T 40 16 AL 4R L3 e
5% S Tho 4017 Th2 40534k, Rk, CD86 J&
JATT Th2 40 MR A6 A B AL 2, B I 3R IAKF
RFEHE DC LA B T, AR SCWFSE & B, 7E1E
AT, WA R RIMNEIN DC CD86 [y Fik¥kt
TRARAF, HAR W22, L OVA K H# 7 AR 5
R AN ER AR AR I DC CD86 (kI Thi , He
H1, WHBE %4 ] 2 PR % 25 5% (P <0.01) , If
H ,WHBE % AR #i%I4] DC CD86 fY 5% i3
FIW A (P <0.01), Uil WHBE %2 DC 2275 i Ji
PR I B BRI A B BB T, BB T AR
AR ML SR AYEE — (55,

DC X7 I J5E A TR0 R 8 B 15 & A8 I 1 B 56
AOCHEAL IR, H 5% B 52 4K ( mannose receptor, MR)
J& DC AR R A AR I R A ) 2 R0 B
FERZ MR DC AR Rz T ) 0% 8 RO J5 1) g
BN IETR YT A8 BV R A SR 2 — ) AR
SCRIFSE & BR, 7E IE H R AR T, WHBE e 4h A 1 DC
MR 1 mRNA AH X} B E W& T IJW R (P <
0.01), £ OVA ifi k@ 7 AR %, WHBE 71 4]
I DC MR /) mRNA #3E7K - 8375 (P <0.05) ,
HEEST IW RS (P <0.05), #F—HWE
HPUFREGE /1, 45 /R, WHBE %2 AR BRI 4 &)
Jalif DC Bt JF 45 R Ik i T IW R (P <
0.01), &=, WHBE % DC X725 I J5 5 A0k, 7] A
HHmFRBEPFE RSS2 & MR, H £ 5058 1Y b s
Rk,

2278 1 J575 S R DC R o B F ik e m 4t
RIS, T AEMIG5E oAk, Je B0 S 1 25 B 1
BART . A SCIR A WS 00 5 045 1 8w, AR
R ZH AT 2293 2400 T 40 5 i 25 7 T 1E % %
MR (P <0.05) (HPIA G R AR Z B 22 5
AR N PE 5 ¢ WHBE SefME Il DC IR T 248 ff 3 5E
IEE )5 JW fefl . 84, WHBE % AR A
AR L DC S5 HA IR A5 S Th2 BYZ0 71k LA
Keln] Th2 ZHMEHEA TP 42 2R ), A o Tk —20
SCEGAIF G AL

& % X
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