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WE. a6 £RA4k%%E G T0(HSPT0)/CDS0 DNA J& 3 & 77 s R & Mo vt 49 55 2, AF % % 1L 42 F Thl/Th2/
Treg/Thl7 F-F#re94EAALH, Fek BALB/c IR 40 RIEM S AT G BA(F O4) oA (R ),
PVAXI (+) = # R xR 40 (2 # 40) A= HSP70/CD80 J& %767 A (67 40) , B4 10 R, B9 F &G (OVA) B A K
B A L E A HSPT0/CD80 DNA J% % #4776 77 . B 3 A8 8 AR b & 4,38 & B 1 ELISA %
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0.05) ,T-bet/GATA-3 #= Foxp3 /RORyt }Af 4t & (P 3 <0.05), #+# HSP70/CD80 DNA % % +T At i i & &
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Hsp70/CD80 DNA vaccine inhibits asthma by regulating the balance of
Thl/Th2/Treg/Thl7 in an acute mouse model
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Abstract: Objective To explore the mechanism of Thl/Th2/Treg/Thl7 rebalance in an acute asthma mouse model
treated with heat shock protein70 ( Hsp70)/CD80 DNA vaccine. Methods Forty BALB/c mice were divided into the
control group, asthma-model group, pVXAl-vector group and vaccine treatment group, 10 in each group. They were
intraperitoneally injected into ovalbumin (OVA) to build acute asthma model and treated with DNA vaccine. The air-
way responsiveness was evaluated after inhaling the methacholine (Mch). The IgE content in serum was detected by

ELISA. The pathological change of lung tissue was observed by HE and AB-PAS staining. The expressions of interferon-y
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(IFN-v) , interleukin4 (IL-4), ransforming growth factor beta (TGF-B) and interleukin-17 (IL-17) in BALF were
measured by ELISA. The expressions of T-bet, GATA binding protein 3 ( GATA-3) , forkheah box protein3 ( Foxp3)

and retinoid related orphan receptor gamma t (RORyt) in lung tissue were detected by Real-time PCR. Results Com-

pared with asthmatic mouse, mouse treated with vaccine exhibited the decreased airway responsiveness, IgE (all P <

0.05) and inflammatory infiltration of lung tissues, repressed proliferation of goblet cells, and increased IFN-y/IL-4,
TGF-B/IL-17, T-bet/GATA-3 and Foxp3/ROR~t (all P <0.05). Conclusion The Hsp70/CD80 DNA vaccine plays
a therapeutic role in asthma by restoring the balance of Thl/Th2/Treg/Thl7 cell.
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AR 7L FE [ 70 (heat shock protein70, HSP70 )/
CD80 DNA ¥z i, LLiZ 5 41 il 8 FAF S S g i
ML AR 77 A= f g 0 2. I W% HSP70/CD80
DNA 35 087N BRS0 0 1 22 s 1 T B FNE I VE T, &
PRI AT BB AR S ey TR A St Bh v T
YL 1 (T helper cell 1, Thl)/&F Bt T 401 2
(T helper cell 2, Th2) -2 Bt AT CD4 +
T MR ZEETRA , K BE CD4 + CD25 + 5Pk
T 403 (regulatory T cell, Treg) Fl4#HBITE T 4L 17
(T helper cell 17, Th17) o 7E B2 i 4 % 24 v B &
ZAEM . HSP70/CD80 DNA % i 75 1A J7 W Wiy 14 4o
PR R A AIE Y Treg/Th17 VA, H R A TEE
AWFFEALRTT HSP70/CD80 DNA L2 11577 /N 2
PR (4 ] S X Thl/Th2/Treg/Th17 )50,
5 AE A I 1 A DR R FH At S 0 A

L #¥ 5T &

1.1 kbRl {dERBEN: . SPF 128 22 BALB/c /MR,
W5 =45 B K% ; HSP70/CD80 DNA i kit i
JH I 2 e B 1 e Jk e 5 e Se e = A 5 End-
ofree JivkL A #2 U & 1 T 18 [ QIAGE 2 vl
ERDAE R RNA $ B0 & T R AR A= AL B4
(dt50) AR ] ;iScript™ ¢cDNA Synthesis Kit 1 [
2% [# Bio-Rad /A 7] ; TaKaRa SYBR Premix Ex Taq'™
11l B 52 AR 9 TR (R G% ) A1 PR 2> 7 ; Real-time PCR
Sy =AY TR CORIE ) A RRA R G L.

1.2 JFE:

1.2.1  $Eifl4  pVAXI (+) Jii ki fl HSP70/
CD80 DNA Jiz #ir 1) il £ ¥ B3 7] & vl W1 3 #E 47,
D5 Al e e J , P A= B3 K R R 2 3] 1 mg/mL
# 1, -20 T,

1.2.2 ZhKisihl s BALB/c /NELFEHLIN Ky 4
oA IR (25 ), B i A R 2H (B AUA ),
PVAXI (+) 28 FAARXS I (23 44 ) F1 HSP70/CD80
FERNARITAH GRIT ) , B4l 10 H o BRI & i 72
o s AT 1 HU/NR, SRR TTIREE 0 F 14 K,
B BC = 10 wg X3 OPYE & 1 (ovalbumin, OVA) 1
AR FRITR ) 200 WL, 73 I I T S AR B 4| 25 3
FIRTT AL/, TS 2/ B 5 45 500 1 A AR
Ko 5517 F25 K IGTT L/ BB Sk LA AL P
& 100 pg HSP70/CD80 DNA ¥ 1, =5 2 4H i+ 5
100 pg pVAXI, 73 [ 21 RIS AU 21 v S S AR R AR B
Ko 5528 K, AR A | 25 2 4 FNR T AL/ B LA
1% OVA 175 AL W AWK, %28 7 1K, 30 min/ iRk,
2 EAHAREKE .

1.2.3 SIEROVHRD  fJg—IK OVA 251K 24 h
N, & A B P BH % ( methacholine , Mch) J&5 £ 1 7]y
BUIIRE , 42 B A B 10 A 5% Penh, #2 DL A5
THA ) % HEZk Penh {H:100 x (4l Penh i — H:2k
Penh ) /3£4% Penh {1, £ 4 17 LA

1.2.4  ELISA JEAG 0 103 IgE B/ BUIR BR ML,
4 000 r/min& 0> 10 min, AL IMTE , — 80 CTI-1E.
1.2.5 USRI U B2z el As YT 240 21 i e
T 4% ZEWEE 12 h, il%Y) ), i#17 HE F1AB-PAS
ety BTSSR A0 MR I AR 20 i 5 2E 20 2 1
B0, 2 B SCHR O R 40 3 VRN AR R A0 e a0 AT TR
Syl

1.2.6 ELISA #5105 il o 3 & 7% ( bronchoal-
veolar lavage fluid, BALF) H4i i (K &&=  EA
400 pL A= FEER K 3 3 30, IR REVE 3 W, i
BALF,2 000 t/min 2.0 10 min, £E F 35, K -
T Z (interferon-y, IFN-y) . H 4l g /> Z 4 (inter-
leukin4, IL 4) % fk 4 K A F B ( ransforming
growth factor beta, TGF-B) #1144l fi /i Z&-17 (inter-
leukin-17, IL 17) & &,

1.2.7 Kl 41 20 5 5 - mRNA KF- F4k
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10 W A5 R AT i 2 25 RNA $2 B 39 4% 5f il PILLER, B DL x = s RoR. WARFF A A Kruskal-

Real-time PCR Jz W, ¥4 AE4s T-bet, GATA % Wallis H #5617 22 2H (8] %% , Fl Mann-Whitney U £

f8# H 3 (GATA binding protein 3, GATA3) Xk AT Z 4 R PP L3, BUE DL M(Pos, Prs) 716

#FE M 3 (forkheah box protein3, Foxp3) Fll 4k F iz 57 P<0.05 NESEGIT¥E X,

1A HH 5 K JL 5% 1K (retinoid related orphan receptor

gamma t, RORyt) Ct{f. M4 Ct{f, i%fk ABL 2 4 R

StepOne FE47 50 H7, $i 283 2 72 2T TR A R AR AR X

Fikh, 2.1 AIERPERBUE WL 1, Mch gAY EE

1.3 Giitsphbs R A SPSS 17.0 #ff, M ikF] 24 mg/mL J5, 575 F AL/ EAH LG, B A2 s

Shapiro-Wilk 17 1E 2% 73 A K 3 , £F & 15 28 0 A B AJ /D RUIE RIS (P <0.05) ; 5HAIZH /N

5 2200 Ak Z2 40 18] b, ] LSD #6904 7 22 2H (8] AR L, ¥A 77 24/ BRAGE OB PEREAIR (P <0.05)
K1 RARIFEHRE Mch 5/ BRUE SOV AER ZE A (%)

215 n 1.5 mg/mL 3 mg/mL 6 mg/mL
e 10 18.03(10.24,41.78) 18.03(10.28,42.19) 18.28(10.77,30.74)
BERIZH 10 13.54(2.19,29.22) 14.41(7.64,31.53) 32.36(24.69,48.67)
SR 9 42.73(33.31,49.91) 48.35(34.58,60.65) 56.72(15.78,101.38)
RITAH 10 27.25(12.15,32.65) 22.71(5.28,30.85) 26.52(18.32,65.69)
% 26. 84 7.57 3.02
P >0.05 >0.05 >0.05
45 n 12 mg/mL 24 mg/mL 48 mg/mL
75 4 10 56.80(40.24,167.23) 99.97(50.34,138.23) 75.37(51.38,148.95)
FERIZH 10 75.97(39.49,99.55) 218.16(123.41,304.04) * 312.83(218.72,615.64) "
SR 9 147.81(50.74,239.15) 194.43(165.05,302.58) 276.40(253.32,323.75) °
BIT4 10 83.11(34.94,158.78) 91.26(86.87,126.92) * 172.87(154.90,210.66) ©
% 1.68 15.00 10. 44
P >0.05 <0.05 <0.05

P <0.05 vs Z5 4 ; “P <0.05 vs FIHIZH

2.2 EKFRYZAL BERIAIRZ AR M IgE HBUOCEERANIRIE (P <0.05) , LAl Al
WBEL (7.45 £0.81) pg/mL,(7.08 £0.74) pg/mL]  BRIANAY F ; SHIUA A A AL 36T 41/ R
F T EAA(5.36 £0.29) pg/mL], P<0.05;3F  HY“CIE | I 4 JE] BRI A 9 DX 48 4 S B 38 (P <
SPAMIMIE IgE WE [ (5.91 £0.52) pg/mL [{KF  0.05)  AB-PAS Bttt )5 dEAT AR AT PP o0, 45 5 5%
PRI M2 A (P <0.05) o W TR ] 2 2 /D BRAY S8 b B PR B PR AR AR
2.3 WHARMMIZIEF R WIEI K2, G2 (P <0.05) ; SEMAMLL, 2 B AST
K1, S5 EHAML, BB AN RIHZ AN RARRAIER E A B (P <0.05)
2 DRI R AR FI AB-PAS Je(a 45

g1 %ﬁﬁlﬁlﬁ%éﬂiﬁ@ J]fll%ﬁlﬁ]%éﬂﬂ@ Hﬂ?‘{;@!{zi‘ﬁéﬂiﬂ@ AB-PAS ﬁé’é
B a RISy RISy WP 240 L
=gl 10 0.27 +0.01 0.17 +0.04 0.41 0. 04 19.87 £5.76
FETRIZH 10 0.95+0.02" 1.18 £0.03* 1.93+0.08" 78.54 £4.02"
= HH 9 0.73 £0.01" 0.99 £0.04" 1.82+0.07" 60.15 £2.43"
BITA 10 0.46 +0.02% 0.48 £0.03" 0.96 +0.06" 36.21 £1.95%
F 22.87 6.07 7.68 99.30
P <0.05 <0.05 <0.05 <0.05

P <0.05 vs 2541 ; % P <0.05 vs BRI,
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Fig.1 The microphotographs of lung tissues in mice ( HE staining, x200)
A Control group; B: Asthma-model group; C: pVXAl-vector group; D: Vaccine treatment group.

2.4 gifH e WLk 3, 115 BALF LI
WA ¥ TEN-y/IL4 1 TGF-B/IL-17 [WAH, 45

W], BRI () AR R T 25 AL FR Y7 4l L
(P<0.05) .

3 AP TR SR T A K- HU(E

20 51 n IFN-y/IL-4 TGF-B/IL-17 T-bet/ GATA-3 Foxp3 /ROR~t
2 HAH 10 6.19 0. 14 3.86+0.13 1.00 £0.00 1.00 +0.00
(e RIEE| 10 3.18 £0.19" 1.27 £0.01" 0.60 =0.02" 0.43 £0.03"
2SN 9 4.96 £0.18" 2.29+0.15" 1.51+0.13" 0.48 £0.02"
BT 10 5.74+0.11° 3.83£0.17% 2.63 +0.26° 1.87 +0.11%
F 8.80 2.73 4.13 10.76
P <0.05 <0.05 <0.05 <0.05

P <0.05 vs ZS 44 ; %P <0.05 vs fEFIZ

2.5 FEFTHRBKF WEK3. 5 T-bet/GA-
TA-3 LU{E I Foxp3 /RORvyt FUAH, 255 B, BERIZH
FAEAR T2 AR P AL HUE (P <0.05) o

3 it

I g LA A R S L T AT S A T A
FEHHIE . ABFSEFH OVA B & /N, Rk
AEBOR S5 /N B B 3 LR BR 156 A 7R B )
.o HSP70 J&—2K Do AL X e R i i A S
) e B A ST I A 11, HSPT70 A DL 2 T 4t 40 i 1
TR 5 30 6 T 400 ) R RE BN o A I
HRAE S, HSPT0 5% 58 200 Jifd | 5 A% 41 Jif A6 3
AT A 300 )2 40 2 1 A2 AARE 5 AT i 3k 42 2 i

G I 2Z T fb. HSP70 34 1] 34 8% Treg 41 s Al T
IL-10F1 TGF-B (143 'Y . CD80 J& % 2 5k 8 14
KWL, H 421k F DCs B 2 ifd | 10 200 Ffd 5 40 fifd
K., BFFER I, CD80 st 5 T 40 it 3 i 7 1
CD28 Fl/5 CTLA4 {Eff], Jy Treg'” .\ Th17"'* %% T
TR 4 s A 48 4t 36 5 3% {5 . HSP70/CD80
DNA ¢ fi w2V g/ N BREEA T T 10U, e B2 i <
TEIERA T, 2 miz i ] ReXt HAA IR R

Th1/Th2 J i & iy 205 i A% 0 Th2 {5 fb it
Firh 5% 5L F GATA-3 il T-bet RIETF MM,
T-bet J2& 3 15 Thl 43 1) B s -, & RE 0 1
IL4 {43 A0 Th2 B35 46" . e i Th2 3
58, Thl #ifil, Th1/Th2 ~F-fija) Th2 %A AmF% . B
5% ] HSP70/CD80 DNA % {1 /&7 Bt /N §US L &
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BIAYT 4 IEN-y/IL-4 LU T-bet/ GATA-3 LL{EAH
RERIZH T1E , IFN-y A1 T-bet 715 , i 1% DNA
REWT I I IEN-y/IL4  T-bet/GATA-3 , n] fig 3@ & ok
A Thl/Th2 Je MR 2%, DT & 45 %5 B2 Wi 1) 38 97
fEA.

Treg 4t Jfd BE % 417 il W% Mg 2 1. 1% & A= . Treg 4
Jii 3 TGE-B \IL-10 5548 Jifg 55~ , 917 ] ¥ 2 16 b 4
i A P 200 L A A A 40 L ) 95 £k, D% Th2 41
JHLPR 7 TL-9 45 1% 43 b, DT 490 1] A< 4R 0 o
Th17 2 M GBS AE F 2% M 52 0 1) & AE o Thl7 4
BT IR R - IL-17 ,IL-17 BAG A SR LR
AR AR, 5 2 R A 48 IR, DT I B2 <
SR N Treg F Th17 40 i AH B i 2, 4k 45
A, s 7 RORyt Al STAT3 845 Th17 4 fifg
(g, Treg 434k o OG5 % 5% [ Foxp3 i 45 1
21 55 % TGE-B/Smad 85, ASHFFE 45 4§
7N A5 2H TGF-B/IL-17 HfE 1 Foxp3/ROR~t [ {E
FEAIC, [ Foxp3 [#AIK . RORyt Thisg , $i27m S -4 [r]
Thl17 R4 W, 8% iR IT 5, B K% TGE-B/
IL-17 [t i 1 Foxp3/RORyt I {f [A] F}, TGF-B FI
Foxp3 7}, Bl HSP70/CD80 DNA ¥ 1 i) g il
1R Treg/Th17 -, T 78 W7 Wi 1936 7 o & 42
fEA.

Th1/Th2/Treg/Th17 41 fg [a] If 4k & i 1k A 48
), MR IR E — PP s 8P R, 5T
SER — 3 AR WFT & B Th2 , Thl7 (42 R N 5
Th1 \Treg 44 il 98 AE Z 0] A7 AE AH B pR] AR B0
(94 ., HSP70/CD80 DNA %# 1 I3 T 38 31 IFN-y/
IL-4 I T-bet/GATA-3 FULAE ) A, DLk &2 Thl/
Th2 S 4 41, i g I % TGF-p/IL-17 F1 Foxp3/
RORy WAE, IR Treg/Thl7 P4 , e 4 52 fif %
M 845 A A RE R, X == A IR 7 AR
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