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Effect of Intranasal Administration Recombinant Human LF and Its Underlying Mechanisms on AR in BALB/c Mice. Fang Ruiping ,Gao
Hongyan ,Wang Xiaoli,et al. Depariment of ENT ,Xi'an Children's Hospital ,Shaanxi 710003 , China

Abstract Objective To study the effect of intranasal administration recombinant human (rh) LF and its underlying mechanisms
on AR in BALB/¢ mice. Methods BALB/c mice were used to establish allergic rhinitis which was induced by ovalbumin. The infiltration
of eosinophils, goblet cells, and mast cells in nasal mucosa was examined by hematoxylin&eosin, periodic acid — Schiff, mast cell stai-
ning, respectively. The expression levels of T — subsets related transcription factors and cytokines and lactoferrin mRNA and protein in the
nasal mucosa were detected using real time RT — PCR and enzyme - linked immunosorbent assay among controls and allergic rhinitis, re-
spectively. The method of Spearman was used to analyzed the relationship between lactoferrin expression and the number of eosinophils.
Results We found that the number of eosinophils, goblet cells, and mast cells, as well as mRNA and protein expression of type 2 helper
T (Th2), Th17, and regulatory T (Treg) cells in the nasal cavity, were significantly up — regulated in AR mice compared with the con-
trols (P <0.05). Conversely, administration of thLF prior to or after intranasal ovalbumin challenge markedly down — regulated these
same parameters (P <0.05). Thl - specific mRNA and protein expression in the nasal cavity of the controls was not different from that in
AR mice, but expression significantly increased with rthLF treatment (P <0.05). The mRNA and protein expression of endogenous LF in
the nasal cavity was significantly down — regulated in AR mice compared with the controls (P <0.05). However, after thLF treatment,
endogenous LF mRNA and protein expression was significantly upregulated (P <0.05). There was a negative correlation between the
number of inflammatory cells and lactoferrin expression levels (r = = 0. 920, P <0.05). There was a negative correlation between the
number of eosinophils and lactoferrin expression levels(r = =0.920, P <0.05). Conclusion The expression levels of lactoferrin mRNA
and protein were obviously decreased in mice of allergic rhinitis. It indicates that lactoferrin may be involved in the pathogenesis of allergic
rhinitis. Exogenous rhLF inhibited allergic inflammation in AR mice, most likely by promoting the endogenous LF expression and skewing

T cells to a Thl but not a Th2 and Th17 phenotype in the nasal mucosa.

YE# B 710003 BEPY, 7Y 22117 )L 3 IR B B b0 RL (55 3 L BT B D6 (25T ) |, BRIEER (5 £ H )
HIRMEE  E L0, BT {546 : xafangruiping@ 163. com

- 157 -



J Med Res,Mar 2017,Vol. 46 No.3

Key words Allergic rhinitis; Lactoferrin; Eosinophils; Cytokines; T - cell subsets

A R R LA T A I R O T v TR M 4
L R AE K A4 A 322 1 45 A 3 B SRR AR 5 A8 He T
20 ST PR AE A K TR R RO AE T . CDAT T 4 i
A AR A AT 00 e AR T e Rk T oy 1 AL B PR
T 4 (Thl) , Th2, DL K 55 T 4l (Treg) , X 4k
RO T 248 B ST R 3 15 8 by P 8 0 o R o A W R
SEVEARM ) 40 TFN - y IL =5 1L - 17 [IL - 10 Al
TGF — B1, s vl e 2 730 At i G 3R 45 S5 4 4 200 i
PR F 4 TNF — o 26002 [ b — T 5% % AR I 1
R MLV 2L E A KO B H R, I 5 A
PRI 1 ™ T R B R AR G, 3 s A0 A il LBk AR R
IARTRES S T AR SRR EMmE R 0
AR FLSE R, DA IR FLERE
GBS R BB A 15 A N B A A R AR B P AR
AHATAHCH R MRE, X TASREARAGIR
FGZE IR T W BE , A S BE R 0 AR SR A R
Th1 FI Th2 H 3 52 W, 38 52 /0 B R P S 4% 2l iy 45 7
] A LA AR I SN AT RE B IR AR L R O A
R HILT

mEts R iE

LoBpRl: (1) SE5 s ) f S 5 43 4.5 ~ 6 Jil ik
SPF %% BALB/c /N (20 ~27¢) W H 28 4 = Bt 55 40 3
Wrrbots o 40 FUREME /N BRUBE BD 23 oA 1E 5 X IR AL TR
4 TP AR A, A 10 H/NR G R R A A
965 H, & 20 ~28°C, MHXF IR E 40% ~80% , M
<60db . frA i ] 2h ¥y # 44 B 28 5 5 B 3 ) A
il 22 G123 M OQ SR R 52 8 o (2) = 2E350) : OV 4R
FI(OVA) g {4 3¢ [H Sigma 20 w5 95 A R AL G4 i
W H R KA AR RS ] 5 Trizol 1 14 3 [E
Invitrogen 23 ] ; DEPC I F B34 S04 W) £ R A BR A
AL A E R A B TR A R B IR A
DNA Marker 1 Wy F Jb 50 KA AE LR ECA BRA A
ELISA K i 38 7% & W 3 2 B 4 18 A= ) A7 FR 2 Al
Rever Tra Ace RT Kit lJ B H 4% Toyobo 4\ & ; Rever
Tra Ace qPCR Kit l§ H H 7% Toyobo 4\ &] ; SPSS Statis-
tics 19.0 g [ 3 & IBM A w); E4H AFLERE H W A
Z[E PeproTech 23w 5 B A 248 i 3 751 & W) A 4 N 35 8
AR AT

2.7k (1) /N BRUE N PR B R AR AU g 57 .40 H
MM/ INBRBEAIL 73 1 5 X RERAE (A 41 FIBi A2l (B
), FLERE H UL AT 24h S ATBTAH (C 4) , Lk

- 158 -

FEHBMAE G 6h S AIRITH (D 4) B2 10 H/hR.
2 B8 SCHR 75 % F 90 3% 2 1 (ovlbumin, OVA) #4748
7 SRR %, S /N RS N A e A R (2)
B VR VR L TE R X B ARV B AL $E 5 RN
NP 1% R LG % 4 S0mg/kg 17 I K AR e
SF o AR/ BUBR BE BRI JS AT B0 AE UIIF , H Tml 7 4
fir (BRI B9 Bl ) DN B0 T 19T 36 0 S L 10 7 1) 47
AEE AL, B SRR Tnl JO7E 42 B LK
LS KRG, T S AL R HE VR W . SR 5 OB Y
A HE DR 120001/ min 38 25,00 10min K BT 5 B 35
it AE T = 20°C pkA th, D25 il K 4 9% W B i ( ELISA)
Rr i e rh LA R R . A PR A ik R
ELISA o Sl o Uk 5 9 52 U, b FE /N Bl (3) S ks
THE O VR0 0 L DAL 0 ) 3 000 B 0 AR v L Bk R
P 85 ) T IR 9 5 TR BRI 7 3R] & A b P
TIEA Y ARG R A B RN U o ELISA 3
70 & R A I B8RS < 2pg/mlo R A T 05 A 4 G
I G AR AL B U B A3 Ok HE AT, AS 52 56 R I XA AR e
Pio (4)HLULIR HE G (8, . 85 5 2H 23055 31 2 2
o3 IR AR R — PHEL e €0, 5 s W8 R 1 kL 4 A, e
s R 24 0, 3875 R 200 JH R 285 8 4 i, A R 4 i % 5,
AR N AN L o A /0N Bl T 3 e s it ) 445 40 A {0
DI R (32 4 3%) EAT WG 00 M , W8 R M kL 20 il DL 45
-7 2k e e R A P9 40 A B R (N/mm”)
WA A AU R 17 BB . ARIR 40 M DL B mm R
AR AR A R (N/mm ) AE R 240 1 A4 v %5 4L
SR AC R A0 A k8 (N/HP) o (5) & RNA 21
FISEIS G RT - PCR: AR &) R0, RO AT 14
551 R /N BRUS RBE LS B BT Sl 2588 b
& CEZEWIRTTW B2 B, W2l RNA B 78
GG B RNA R I8 BT A 135 DU AT & RNA
WHE AR B F) 0. Spg/wl, - 70CLRAF . Kl H 1y
DR 2 1K KO 5 IR DR g ik . B
PRURH Xof 2 38 B 40 19 43 3330 1T ABT 7500 3 51 46 T 5%
G54 ( Applied Biosystems) F H#H ) 2 - AACT 3% H
258 o

3. 48320 vk R SPSS 19. 0 e it B4 oy A,
PARSHL + bRt (2 25) Fom , S A 25 R HAES B
Kruskal — Wallis #5505 22 5 A e it M S0, KR
H Mann — Whitney U #4795 L3 . F Spearman #H
SR S 1 LR B P 3R 3K KT I R R 41 i



2017 4E3 A 46K H31

e B

MAHCHME L P <0.05 25 S G025 3,
s R

1. Jla i 2 ) 2L B A 1 X S 6 B o RV 14 B TR

PR 20 R 9 B2 0 - HE 3 €0 S A5 10 2 /) B B 4l

IR P A T P O TR P R AR . 2% A S AL T B IR

AT 2, DB A e b R 2 6], i B g AT . e Ab

I T DAL L2 40 R R S LA S P . TR R

o -
T RE ey
Re 5/ cas = AR N 7 =
v 4 = - , o =,

v 7 SR
L= » < = Sus N
S = tede '

79 P T R .

B SEY . Jer-o o) Sl

X REZH /IS B BB ] A 23 AN il 2D BORICTE 40 A1 1 8 TR
PERL N . I R X B A A B R AR 2 /) BB R R
W R A 20 L 0 5 08 0, R A RE G 8 22 1 I L 4 L A
HAZ AN S, 3 AN D VF B B (P <0.05) o Bk
AT FLER R S, /0 B S 260 5 v o o P 24 i
W v /b, o 2 0 LB AR ORI T A BB IS A
ACETE MR (P <0.05, /1,3 1),

- ‘~1g e )

1 REFE HE REER(x400)
AL IR AL B BERLAL; C. 4L D. 367 41

®1 EZAEHBENABRKE (/mm’)

2159 n W8 TR T 240
Xf M4 5 5.29 +0.50
LY 2] 5 92.35 +8.24"
i b7 26 5 35.78 +3.29**
TRIT UL 5 54.68 £5.21 "%

S BALAR L, * P <0.05; SHI M I, P <0. 055 T By 21 A
H,2P <0.05

2. b EE A FLBREE OB T 5k I R AR ROk

2406 11 K AR AR B I T e SR A0t . T X R 2
/I B R B2 AT A A0 BOHICAE 0 A B BIR 20 . A
TEH T B AR LU B 2 /N B 2o b AR 0 i A A
o o 2 T, v EL i 0 S A RS S8 23 AR AR 4
Jifg 22 B AR (1) i BV AROIR (P <0.05) o o Ji i A F 4
(LR EE 1, /0 B A 230 5 v R 20 e T A8 0k 20>, i
L AL 2L Bk 1 0 R A B A S A CR T
I (P <0.05,/2,%2),

-Fr- - -

2 4EPNFREFE PAS R ( x400)
AL XTI ;B BIRIAL  C. BB 4L ;D JRYT 4L

®2 AANREBFEARABYE (/mm’)

215 n AR 40 L

X 20 5 7.08 +0.68

T RLZH 5 26.84 +2.35"
g 5 12.89 +1.34 %%
BT A 5 19.08 +1.86*

SRR, P <0.05; SHIEIZAAH I, P <0.05; 5 T By 4140
I, 2P <0.05

3. b JEE L B FLBREE P T e b R R IR T Y

JIE AL 200 f) i - AR A M B I e R R . IR
X R /N BRI L K T ASCAT A A0 BT o A B HE R
2D o I IE KX AR L, AR 2 /)N B R 286 5 v I R
240 6 S 25 0 T, 4 R 9 R B A 22 T L HE B
JIE R 40 22 3 A1 A MR Ao 28 2T A R A8 ] L (P < 0.
05) . G ATAMFLERE A5, /N B5 RE b e
R4 W S /b i L 2 B LB R O T A B
K Je i AR MR (P <0.05, K 3,%3),

P
i
|

B3 4BNREBFBERXAMEERLER( x400)
A B84 B BORIAL; C. B 4L D. IRY7 4l

- 159 -



J Med Res,Mar 2017,Vol. 46 No.3

R3 AANREFEBERHAMYE (/mn’)

21 ) n A R 4

Xt R 4 5 3.96 £0.35
FERIZH 5 26.79 £2.15*
i iy 21 5 5.05+0.48 "%
bepagil 5 10.59 £1.02* %

HXFBEAM L, * P <0.05; SEBA A, *P <0.05; 5 i 5 41 41
H,2P <0.05

4. B s ER A ) LR AR 1 X S I A [ A i PR
AR R0 < 0 LE 5 oF IR ZH AR EE, B RS B VR W TFN — oy

KRR T2 1 25 B, 2l S s S A i FLEREE B i
RS R E— 2 bR, T K AT 4 T ROCR i ]
(P <0.05) , FIIEH XF BRZEAR L, /)N B Sk 1 o O vk v
MM F IL -5 1L - 10 IL - 17 1 TGF - g1 /K37
BERYLE 35 b (H 285 o I Tl A ) FLAR SR IR T
Je B R T EL IR A 45 T 4R SOR BB 2 (P
<0.05). 5 bR 54 &, FIIE % X AL, 5
JERE VW P LR 1 RIB KRB R AL 1 25 T A, 22
i G R A A LR IR YT Rk LR T LR
A48 T e #E7E T IWI 2 (P <0.05,3% 4) ¢

®4 AHNRBEERGPHARETFREKRTE (pg/ml)

2 53 IFN - v IL -5 IL-10 IL-17 TGF - Bl LF
Xif HE 41 16.79 +1.59 7.25+0.70 38.79 £3.69 6.28 +0.60 66.84 +6.36 46.37 +4.52
TR 2] 27.05£2.52* 31.54 £3.28" 84.96 +8.22" 18.39 £1.65" 141.25 +12.39" 32.59 £3.08 "
T B 41 40.28 £3.86"" 9.56 +0.94"" 42.56 £4.08 ** 7.25+0.71"" 78.26 +7.51 " 72.12 £7.03 %"
BT 36.22 £3.42°%  18.96 +1.75"* 61.29 £6.06**  13.88 £1.25"*  116.89 +10.28"*  39.89 +3.84"*

XA, P <0.05; SHEOMALHILL,*P <0.05; 5HIPTAAM I, 4P <0.05

5. B E A FLE (OO SR T 40 i 20 i
PR RN S PR 7 R RO < /D8 BRUS B5E v Thi AH ¢
F8) 200 1 PSR s X1 (TFN — oy FIT = bet) 78 1E % %)
HE 2 A TR0 2 e SR AR R, (R 26 5 B i T 4 1 LBk 7R
FIRIE 7 Ja ok — 4 A, T B3 & i 26 7 %308 o fin il
(P <0.05), FIEH XA L, Th2 AH S5 1) 40 g
K7 F%E 7 (IL -5 Fil GATA - 3) , Th17 4 )
2 B A - F1 % s 7 (TL = 17 Fi ROR = ¢) , Treg #H ¢

9 41 L A 5 A 53 I (TL - 10 Foxp3 I TGF - B1)
TEAS R 9 (H 220 G s S 2 i FL R A
705 WY T R, L R 2 T 4 o) kR T
(P <0.05) . FiIEH Xf BRZH AR LE , o 55 2 2 b 3L Bk
HHRIBRPFAERTA B3 TR, 20 A EE A 5
B AR YT IS 3k B, T ELYCR T4 T A 2R AR D
HOmWI R (P <0.05,%5) ¢

x5 NREFERTHRAMEFNEREFERNEKIEKE
20 5 IFN -y T - bet IL-5 GATA -3 IL-17 ROR - ¢ IL-10 Foxp3 TGF - g1 LF
XHRZL 1.18 £0.10 1.16 0. 10 1.01 £0. 10 1.25+0.12 1.02 £0.10 1.00 £0. 10 1.03 +0.10 1.18 £0.12 0.98 +0.08 1.18 £0. 11
B4l 1.42£0.12*  1.51+0.14*  4.02+0.38* 6.75+0.62* 3.89+0.36* 6.02+0.58* 3.68+0.34* 1.79+0.16* 4.84+0.46"* 0.57 £0.05 *
R4l 2.88 +0.26*% 2.84 £0.25** 0.88+0.06*% 1.95+0.18** 2.29+0.20*% 2.05+0.18*% 2.59 +0.24** 1.06+0.10*# 1.01 £0.10**  1.62+0.15**
AITA 1,77 20,16 %2 2.45+0.22 %% 1,82 +0.17 **2 4.66 +0.43 *#2 2,06 +0.25**2 3,89 +0.36 **2 2,08 +0. 18 **2 1.43 £0.12**A 1.15+0.11**> 1,14 +0.12*%

HXEAME, * P <0.05; SHEMAM L, *P <0.05; 5H P AL, 2P <0.05

6. AHICAE 53 BT < /0> Bl Sk 285 6 vl e 1R Pk s 240 P AN
[F] T 240 S 00 5 s DX 1~ 6 38 7K P 1 Spearman AH G
PESIHT o /0N B S 285 A6 o g R P b 48 i N Th2 % 5% [N
T GATA -3 (RILKF 2 IEAHCI H 2R AR
H(r=0.947,P <0.05), F1 Th17 ¥ 3 [ F ROR
—cMRBKFEREMXIFAERAGITFEX
(r=0.935,P <0.05), Fil Treg & 5 [N F Foxp3 [ £
RKFEFRMIEMXIFHERARITFE L (r =
0.683,P <0.05), 1 Thl % 5K F T - bet 1% K
SEAH S (r=0.084,P >0.05)

- 160 -

it it

20 FLAK B AR I A ORI S T 5 B AT
DA FIE 24 R SSCREC I bk B 40 2 T A FLAR R 1 A2 R
I ) R P AR O B ) 3 AR S TL -5 R IL - 17 45 48
PR 00 R, PR T — 2B R A RE R B . AR, Y
A FLR R AR I &R COR S s 25 ABE TE AR Y
Th2 F1 Th17 4 B K 8 14 4 P R 418 1 98 i 9 Bk
JZ R AF LR R 10 3k B B 2 B Y R R A SR
AINHIE - seah, PEGE Rt AR E A%
A, AT LA 4 R Ak T BOn R GE A R . L



BEAERSE el 2017 4E3 A H546 & 453 10

-E B

R P AT A I R A A Ik B 40 A DL K T b R A
i 1 LAk R 1 32 AR T R R A BN (H R ST
250 e AT /N B 8 S LK R P 2 A Rk
2B RS,

AR PR B R — B S R M B RN M R .
CD4 " T 20 i AE G N 25 v R #4500 R SC VR T . B
FEAIF 5 38 3 DA Ry A8 0 1 B 4% S Thl 1 Th2 L i) 2%
ML Th2 S 3 84 48 B PR B %o Thl 3 2 4% b
IFN -y i 5 40 B 2% K g, T Th2 32 225 1 43 Wb
IL -4 IL -5 F1 1L - 13 %5 40 ] B 7 A 5 1A T 4 92 I
NE T EL AR P9 A& SR F 5% ¥ 90E 52 Thl F1 Th2 41 fif 78 1)
B EAMTTAWE T B E Y RTHESE & B Thl (IFN - y
A1 T - bet) FE F 3% 15 76 AL AY 21 He OE 5 %) IR 1
R R A I 2 S, ORI LA R E 9T A6 R —
Th2 7EAi2 #E 728 B P 88 J7 1 & 74 1 Ao 4R, FEHL
MHGE S B A= A R 5 vk 1 IgE B K 41 i g R
PERL A 43 Ak, 3 B B A0 A i, I 20 Ak R 41 4L
IL -5 76 RAEJ5 W & ¥ E 2 AE F o RN g 1R 14 hr 40 Jifd
ARTR] B 40 = 2 A v RAE B BORVE T .
RN — FLPETE 8 2 B0 2 Rl R R M
GG =M RS IR R D, A ik i B E vk, R
P A

(E SR BE 98 2 B, L — 17 384 k7 728 B
o5 I &2 R R I 5 M R B R I R % D) A
S RLRT BT 2 AT, 2B Y TR & B, v
i P AR 200 L 0 IS K 4 5 A /DS B P B R
i Hp 247 8 S A i, O ELRD Th2 R Th17 45 56 B4 40 g 15
FRERIEME, 3 BN AKEIRITIEE
1R ML 240 T S sk /b o /0 ) B R R R A Y AT e
T IL -5 FIL - 17 g 7Rk A L %
BT FRW], 5 IE % /N BUM G IL - 17 F1 TGF -
B [H Ay 2 3k 78 A8 0 Mk B g /I BB 0 n . AR,
Th17 FUFLERER 112 8] 1) 5C Z8 LA W AT A DG BF 5 F
il . EH H WA AL E (5 FE AT Th17 40
(IL-17 F1 ROR - C) FEH M F A, HILEH T M
IL - 17 W EARNLSI ARG 2, v il L 55 Th17 40
AR E A2 RO S B H X T B — ST .

HR CD4™ T 4 f e B 2 — a9 38 55 4 T 40 g
(Treg) , 3215 %8 B 5% 5 I F Foxp3, i 1 43 W6 410 1l
PEAIAE N F IL - 10 i TGF — B1 5 %k B8 )= %8 1)
Thl [ Th2 1 Th17 {6, 76 1B H 5% 30E AT )8 4
B DL T SRR S B A 28 M s R AR v o A A
B A e 2 B B VE . Treg Al LL4F N A 4R

A RN T R A W AOE S T AR I RO B, S A
SR LUTE IL - 10 5K TGF - B1 ¥ i F % F /&
W BRI ATIA N IL - 10 32 Th2 430, 7] L)
WA Th (950 F s g o B2 B e 9 BF 58 & 81, IL -
10 5 1L =5 1L — 13 25 Hofib Th2 40 D5 F 14 2 fig 5 3%
ARl IL - 10 5 5 F 0 ) RE 2 6 5 08 15 1k T 40 i 1
T 1, T 400 o) 4 A R A g B v Sl R Y
7 P B 4% R AN R O A B R SR R
Treg, T A& [ 48 KA1 Treg ™ o 16 R A BF5E
KL IL - 10 Fi1 Foxp3 [#) 5L [H 3R 38 76 48 I 14 & R
AN B AR AL E AT S W
N A X AR s LR AR AR AR AT AR R T T 4
Muf IR . 2B BB 58 45 SR R LA 1A A 52 56 45 0 —
B, BIPRS00 LBk A AR R R, R B Y
LKA A 5k T 20 M Ak ARk B 1Y) LR
ARG A T g Fis . TR IL - 10
JKF- ] BE A I AY Th2 F1 Treg I EA K, KN E AT
PR IL-10 R ORI, HeAh, B H U — 2 K BN
B O At 48 ok 8 I v 0 T M 0 Y ik A Treg 36
KB IE A G, 2 B SORE Jm) 34 i i Treg A7 Bh T 9 42

RANER I
2R (DC) 72155 T 40 B i T 9 I v &
BT M R SR e S f T B
J53 S 0 (APC) o fEL2 B 2 IR 40 0 70 i ok 5L 1 i
1 T AT B A RS R A L TR R T A
75 p1 B PR B A% 400 43 Ak T DK 1) MoDCs 26 T80 11 Iy
BEm R, A T Rk AN L 1 S e i T T B T
AP, PR R T LA HE T I A 20 M T AR L5
B R R ME T 40 X R FLARE A T LU
SR L R S S N . RO, /N RURIN 245 T LR
P15 0I5 0 3 78 11T LA SR B S M e g R,
B A U ERS SR TN -y, [F I F 98 1L - 4 L -
10 B350 AN, B F R Bk — BB 5 T 4 FL 4k
(MG B T A LAk AR 1) X AR I N B
LR TR 1 (PR B TR PR TR ) R S
LB A PR AT 2, B 40 b AU (sLF , £7 75 IR i
) FNZH I A B ( DeltalF) o 3 PRI R F 98 2 7 5L 8k
B X AP TE IR SFE S B R 1T, 40 M AR K R oAb 4
DI RS SRR, BR TN AR,
EHEWVT LI, 5 IEF /N B L, AR i 2Lk &
P (B TR 0 W A sl BB v ) o 2 7 P B 5 /N B i 32
IR TR HELASEARIT R R ER S,
XERMHIMNEEFL R E AT OE S N IEME N FL R E A
- 161 -



J Med Res,Mar 2017,Vol. 46 No.3

Rk (A AL T 2t — BT
L Lok, AR PR &R DL Th2 40 g Al Thi7

20 O TR A5 BN O R I R SV, A B T AR XA

o VR ER 45 T AN IR L Y LR AR T R

PE B A /N LR B S E o A IRPE B 3L B 1A R

R T N IRE LB AR g Rk T L AR R A A A%

SRBE IR B T 40 B S e S Bl Th2 A1 Th17 Sy = 1)

Thl 20 5o B AL o ey 1 40 ) 45 4, 2L Bk 3 ol

RETE A R AF g — Tl 19 242 137 1 55 58 1 331 Bl ALIG T

HME

&% it

1 Quan SH,Zhang YL,Han DH, et al. Contribution of interleukin 17A
to the development and regulation of allergic inflammation in a murine
allergic rhinitis model[ J]. Ann Allergy Asthma Immunol, 2012, 108
(5):342 -350

2 Mo JH,Kang EK,Quan SH,et al. Anti — tumor necrosis factor — alpha
treatment reduces allergic responses in an allergic rhinitis mouse model
[J]. Allergy, 2011, 66(2) :279 - 286

3 Choi GS,Shin SY,Kim JH, et al. Serum lactoferrin level as a serologic
biomarker for allergic rhinitis[ J]. Clin Exp Allergy, 2010, 40(3):
403 -410

4 Mo JH,Kang EK,Quan SH et al. Anti — tumor necrosis factor — alpha
treatment reduces allergic responses in an allergic rhinitis mouse model
[J]. Allergy, 2011, 66(2) :279 - 286

5 TR AT EER, TR, . B I Thl/Th2 40 i K fir 5+ 3 48
LA S 98 T B )y L ARR IO B2 98 B RH S ERF ST [T ] i A2 T S o e
S AN ,2014,5:390 - 394

6 XL, EPEEE g, A SMEE IL - 10 X A48 B P S 48 KL Th
AN FN Th17 A0 AR S R T 3Rk AR [ 0] . F AR A i 2 0 S g
22748 ,2014,11:839 - 843

10

15

H M, R gk B, A R () FE 5T 400 M T R R A P B R
T A e B RS LT]. P EA R TRERDIS,2016,20(10) ;1373 -
1381
bR IR B, AR S B A N B R BTN R R DL K S
Thl/Th2 KA A CHELT]. B E H 20 TR 05T, 2015,40:6515 —
6519
Lu Y, Sjostrand M, Malmhall C, et al. New production of eosinophils
and the corresponding TH1/TH2 balance in the lungs after allergen
exposure in BALB/c and C57BL/6 mice[J]. Scand J Immunol,
2010, 71(3):176 — 185
Siracusa MC, Kim BS, Spergel JM, et al. Basophils and allergic in-
flammation[ J]. J Allergy Clin Immunol, 2013, 132(4) :789 - 801
Quan SH, Zhang YL, Han DH et al. Contribution of interleukin 17A
to the development and regulation of allergic inflammation in a murine
allergic rhinitis model[ J]. Ann Allergy Asthma Immunol, 2012, 108
(5):342 -350
Ouyang YH, Miyata M, Hatsushika K, et al. TGF - B signaling may
play a role in the development of goblet cell hyperplasia in a mouse
model of allergic rhinitis[J]. Allergol Int, 2010, 59(3) :1 -7
Josefowicz SZ,Niec RE,Kim HY et al. Extrathymically generated reg-
ulatory T cells control mucosal TH2 inflammation[ J]. Nature, 2012,
482(7385) :395 -399
Han D,Wang C,Lou W,et al. Allergen — specific IL - 10 — secreting
type I T regulatory cells, but not CD4( + )CD25( + )Foxp3( +) T
cells, are decreased in peripheral blood of patients with persistent al-
lergic rhinitis[ J]. Clin Immunol, 2010, 136(2) :292 - 301
Kim B,Kang S,Kim SJ. Genome — wide pathway analysis reveals dif-
ferent signaling pathways between secreted lactoferrin and intracellular
delta - lactoferrin[ J]. PLoS One, 2013, 8(1) :e55338
(V& H 3 :2016 —08 - 16)
(& H 3 :2016 - 08 -25)

AR AL 7 2R o 4 F R NS F AR A
AR R

EWA OEF R KBEK

X

WO EAR B2

' B WEAE MR X TR TR R R B, — R A (B, - MG) AR5 IR R (PTH) 45 193§ BRACE
O e PR BE 5% JRTE AR A ML T SRRl . TT iR WP ST R 64 {9 1 S A IR B R AT A W A IR T B IR B AR TR AR
I 1 W A 5 3R 28 5 AT 2 L < B A BOE AT 4L (HD 0 = 30) , i W 3B A7 & JF MM B 41 (HD + HP,n = 15) , I ¥ 325 A 85 4
(HDF,n =19) . REJRITHIE B H M, ELISA J A0 B, - MG \PTH /K LA IFAN A ] 44 4k 7 X% v 43 7 DR 4 AiE 3 25 00 3 BR 2%

VB BT :050011 7 52 FE 7 20 — B2 e W PRk (SR i 480 K TR X8 BB A (P 22 05 ) 5050011 A7 S HE T 4% = B B 0 D RE % (F1 )

WIRMER B 22 0%, FATL BRI, i T{5 48 :814320413@ qq. com

- 162 -



