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[fHE] Br WEARFIE 1,25 Rk EE Dy[1,25-(0H),D,] Xt /I U N 5 T 8% K% 6 1 Bl
(HMGB1) K IL-17 FRMEN . ik ¥ 50 2 BALB/c /NRBENL Y WX IR, wemie | (K52 . Py ea
MEFEA, f4 10 Ho 0EE AR A REBEOT A g G /NERRL, fIK, b, i) i e Rk B
rAFE 1L 4. 10 pg/ke 45 THEREESS 1.25-(OH),D, 1AW, XF REAT AR N2 DLAE BIER KA. SR IRAORS — Dl
YL N OEZE 5L eIk YL 5 HMGBL . 1L-17 25 (1550975 4k, RT-PCR #:1 HMGB1 & 11-17
mRNA KRR, G5R BERRLH B REIEE . HMGB1 F IL-17 59 mRNA K45 P 28Kk F 3 B 5 25 T IR
2 (P<0.05) ; ik, hER 2l A REERE . HMGB A IL-17 i mRNA AR (A236k /K Y BAL Tezmial, B Rk
EPRE R W AR TR 2 (P<0.05) ; (HEsRl 2 rh B REIEE . HMGB1 Rl IL-17 #9 mRNA Jek 13
IKEE TR (P<0.05) o £51 HMGBI M 11-17 Al RES S FH i ; if & 1,25-(OH),D, BEiks
Weli/NRAGE RS, JGRlE 1.25-(0H),D, AIINESEE, [ FEHRILRIZEER, 2015, 17 (2) : 190-195 ]
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Effects of different doses of 1,25-(OH),D; on expression of HMGBI1 and IL-17 in the
lungs of asthmatic mice

LI Yan-Ling, LUAN Bin, QIAO Jun-Ying, ZHANG Li-Min. Department of Pediatrics, Third Affiliated Hospital,
Zhengzhou University, Zhengzhou 450052, China (Luan B, Email: luanbp117@163.com)

Abstract: Objective To study the effects of 1,25-(OH),D; on airway remodeling and expression of high mobility
group box 1 (HMGBI1) and IL-17 in asthmatic mice. Methods Fifty female mice were randomly divided into 5
groups: control, asthma, low-dose, middle-dose, and high-dose intervention groups (n=10 each). Asthma was induced
by intraperitoneal injections of ovalbumin (OVA) and aerosol inhalation of OVA solution. The low-dose, middle-
dose, and high-dose intervention groups were administered with 1,25-(OH),D; solution at the dosage of 1, 4 and 10 pg/
kg respectively by intraperitoneal injections before asthma challenge. The airway structural changes were assessed by
hematoxylin and eosin staining. mRNA expression levels of HMGBI1 and IL-17 in the lung tissues were evaluated by RT-
PCR. The protein levels of HMGB1 and IL-17 in the lung tissues were observed by immunohistochemistry. Results The
airway wall thickness, protein and mRNA expression levels of HMGBI1 and IL-17 were higher in the untreated asthma
group than in the control group (P<0.05). The airway wall thickness, protein and mRNA expression levels of HMGBI1 and
IL-17 were lower in the middle-dose and low-dose intervention groups than in the untreated asthma group, and the middle-
dose intervention group demonstrated lower airway wall thickness, protein and mRNA expression levels of HMGBI1
and IL-17 than in the low-dose intervention group (P<0.05). However, the airway wall thickness, protein and mRNA
expression levels of HMGB1 and IL-17 in the high-dose intervention group were higher than in the untreated asthma
group (P<0.05). Conclusions HMGBI and IL-17 may be involved in the airway remodeling process in asthmatic
mice. A moderate amount of HMGB1 and IL-17 may be involved in the airway remodeling process in asthmatic mice.
A moderate amount of 1,25-(OH),D; can improve the airway remodeling, but a higher dose of 1,25-(OH),D; may affect
adversely the airway remodeling process. [Chin J Contemp Pediatr, 2015, 17(2): 190-195]
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TAE N (DL RTAREERG ) A E DL 18
iR b, ML TA A Thi/Th2 J 288 5 0] 2 Ay 2
W7 Mg 2R T DG BEEAIL AR, R AN BB 58 2 ff R /312
Wiy B EREAR PR S AF e . HE AL RN, HIE A
St 25 i M () A %6 . AR TR B = 1)
RAH O R AL R ET R A IR Y
B, EiERRIGE M B1 (high mobility group box
1, HMGB1 )& iy FE R~ 135 AE 7 AR AR 1
YER—FEr R R T, 25T 2R %R
PEVIR Y & A2 AR 2 P Th7 20 0 A e fe ol
PRA— PR Th 400 RE, 7618 M S AE P BOA
A BB PR 10 & e vh R A T B AR
FH ¥, P HMGB1 H11L-17 7] BE2: 5 220 (14 %k A=
KR,

1,25-(OH),D; /& 4 N fie 85 ZE 9 4k A= R D 6 1
B, ARG5S R g E iR D %2
& (vitamin D receptor, VDR ) ZEE, W R Gt
PV . FREJLER H 464K D WiEEHRA R
40010, BEAEWFSEIER], 1,25-(0H),D, A 2k &
WEMG A E I, HA R AR, XA T
Rt KRR, B A Rl A S50 i
/NIRRT 1,25-(0H),D, #5171
i, MEHX/NRAGEE S . HMGB1 M 1L-17 &
RIS, DAFERYEAE 2R D 52w 22 i (9 BL ) A2 A
AT .

1 #RtER*®

1.1 B REERF

50 H SPF 2% fift 5 BALB/c M7 /N KL, 6~8 J&
W, RE20x2g, TR A ISP O
1,25-(OH),D; 1 X5 5[ 3% 25 11 ( ovalbumin, OVA ) 14
F Sigma A H], FPEAHA—PUE FALRE R AR EY)
FARBRAFR, —H B aHE T b2 a0
YR ARA RIS F], Trizol . J2HsEF] &A1 PCR
1 T Transgene 23 A .

1.2 5 EFREm/RAER A F

2 W8 SCHR I 0 A e 1 4 sh sl ), 35 Ry
PR SR 1A, FBEPLE K 50 H BALB/e /)N R
e R B X N = AL 45 N £ == 4 £ N 1 o |
Frmflad, 410 H, 8 1. 8, 15 KEENG
A, RFRIEAL . e 2 R ) R N BRI Y

FESHURIEA T 0.2 mL (5 10% F 404 0.15 mL,
OVA 50 ug F14EFEERIK 0.05 mL ) #ff, XHHEAHZ%
T 0.2 mL A BEER K I I 1 . 5 22 RIFLR, K
BEZH . G AL . R AR R A R
T AHERER S RN, Hsastits )
71, LA 1% OVA #47ZbW Ak, B H 1K,
FFK 30 min, fFLEES 35 K, FIEL . PFlE
. R i A R UOBOR ET 30 min 4350 1. 4.
10 ug/kg 45 7 M B 1 9 1,25-(0H),D, IR & W
0.02 mL[ % 1,25-(OH),D; 0.02 pg. J&/K Z ¥ 0.5 pl
A B AR UK 0.02mL], 0.08 ml & 1,25-(OH),D,
0.08 ug. JC/K £ B 2.0 uL 14k 3 7K 0.08 mL],
0.2 mL[ % 1,25-(0OH),D; 0.2 ug. Jo/K Z % 5.0 pL Fi
AEFERIK 0.2 mL]; 12 i 2H B3 UK 25 A6 IO R 30 min
25T WG T B AR BRER UK 0.08 mL; X B4 25 AL iy
30 min J7 V1 SR 25 AT R 4 A R KA
1.3 FHARIRAF &

BN TRREFEMMAREERG 24 h WL S
Fik W A BRI, JFMa, Z5FLZAMTT, BB ZEm, ¥R
ETWAEY, T RT-PCR I ; &40 FHE
Z K, AR ER KPR ik 2 T I
J S S, e 4% FEEIE O, T
B, BWHAM, BT 4% PRER I T ANE 2
72 b, PSR BE K R ATEZEY) 3 um R EEY)
Fib 3 5k e 1 5K, T IRAKE - 4L (HE)
et K e AU F g
1.4 HELBREZHANEENE

AR 3 kY R, Bk U) R BEdLE
BOS AU RS Er; HE e T, WSS
RE ) TE Aol AR, 0 A ) 280 = =480 i 1 <
EREJE R, fr A e, S = ER 4
Mr 2 G AE = RSB (10x40) FWI%E HMGB1
IL-17 B3R
1.5 RT-PCR #&ill HMGB1 % IL-17 mRNA %%

K FH Trizol $EHUAE M 41 20 5 RNA, i i 4%
SR E A cDNA, &iF514, P HE IR,
HMGB1 7 51. % 5-GAAGAGGAGGAAGAAGA-
GGA-3', T 5'-GCAAGGTTAGTGGCTATTGA-3',
FEPIRE 270 bps 1L-17 J751: L3¢ 5'-GAGAAGATG-
CTGGTGGGTGT-3', Fiff: 5-TTTCATTGTGGAGG-
GCAGAC-3', ™ ¥ K Ji¥ 208 bp; 2 GAPDH JF
5. b i 5-GAGGCCGGTGCTGAGTATGT-3', T
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618 bp, SN &AF: 94°CTIAEYE 2 min; 94 °CAS
30s, 55CIE K 30 s, 72°CHEMH 2 min, 3L 35 MEH
72CHLEM 6 min, 1Y =WITE 2% SRS
PEATHLPK, FER FSERE R USSR R SR B %
N, HAEZEERE mRNA BZA R DL H R A DNA
Zr 5 INS LR B DNA 2507 K (A LR
1.6 FHitFEST

SR SPSS 17.0 Gt A B - A e 144 0
Mr, TR ERHIIE + FRifEE (x2s) Fom, £
AEAS A E ] 1 LR P BRI 2 5 2550 B, 4L 1)
B 0 9 T LR B SNK-g A 365 725 (1 4
KT R Pearson FH0HT . P<0.05 H2E5FH 48

Xof 4
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21 INEAARRERSFEINE

FE O A BB (10x40) T %R
AN U EE &2 8 Mk, ST IRAIAH G, 122
i 25 3 BE I I ( P<0.05) , b Bz 40 k51
AL, Widk, SOEREA KRR, (K
791 it 2 A ) A A TR R B AU I iy 24
(P<0.05) , HH7la el < GE B R B AR TG
AL (P<0.05) 5 {550 a2 1Y) < TE R JEL R 34 P d
BT HAL 44 (¥ P<0.05) . WE 1, %1,

X BRLL/INR S RS BESS R SEROENT, bR

ANHE R 5, “CRREIRREE Y, 0 B PEANNIERI: U INGLE SRR IR R, 1B IS 3L . %
SRR B SRR ;A REAL N ST O b AR AT IR SRR, S o T 0
SRPEAIEEIN ;e LI R 60, SR TR U S A s 25 LT 0 8 e B 5 ) B

JREZI, bR AMEERL, JE R R AR IR

1 SHENMNRREZEEE  (x+s, pm)
41 AL A RE R
X HRZH 10 199+14
EATE 10 417 £4.6"
s el 10 38.0+2.5"
R 2 10 26.6 1.5
B 10 51.3 £ 4.9"
FAd 140.283
P1{H <0.05

T am 50 IR 4] B, P<0.05; bR 5B g 41 L %,
P<0.05; c 7~ SRR L #E, P<0.05; d s 5t 4l L3,
P<0.05,

2.2 LHE/NFRHMGBT f1IL-17 REHLER
HMGB1 Fl 1L-17 £ 1 ¥ F 2 Rk T RAE 4
MK b Bz Zm e 4n e Az . 3%, HMGBI, IL-17

TE W7 Wi 20 7 22 38 B S & T B2 (P<0.05)
HMGBI1 ., IL-17 ZEfIRF 2 . 55 o 41 9 3R 8 B
AR T4 (P<0.05) , HHFE4] HMGBI,
1L-17 Bk W B AR TR =4 (P<0.05) 5 {Hi
FlE gl H HMGB1  1L-17 () k3 T HAh 4 41 (3
P<0.05) . WK 2, %2,
23 HAHAMRITA HMGB1 & IL-17 mRNA #:
“#R

RT-PCR £ ] 45 £ & /x: HMGB1 #1 IL-17
mRNA 7ERE R 41 A IR BH 5 =5 X IRZ (P<0.05) 5
HMGB1 F1 IL-17 mRNA 7E{IGRI AL . gl
IR AR TR (P<0.05) , HA#HE4 HMGBI
FIL-17 mRNA %) 3255 B AR FAIGR 41 ( P<0.05 );
{7 & 77 2 4H b HMGB1 1 IL-17 mRNA () ik 3
BT HAM 4 4H (¥ P<0.05) . WIE 3, 3,
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IL-17

Xof B 4 { rhf i 2H

B2 FHNRHMGBT F1 IL-17 ZEFTELR AR RIE (A8, x400) TEFE (0l HMGB1 il
TL-17 FEABHPEAN A, XFHEZH HMGB1 Al TL-17 352559 ; WMl HMGB1 AT TL-17 S8 PPk K544 HMGB1 Al TL-17
FIREEMGALREAL; ThR L] HMGB1 Fl TL-17 FR BRI 2 FEA% ;=0 ik 4] HMGB1 Fl TL-17 FR50BEn 2l s

*2 HANMRHMGBI B IL-17 RiEKFELLE (xzs) *£3 HANMFHMGB1 B IL-17 mRNA Fix  (xxs)
205 54 HMGB (I0D) IL-17 (I0D) ZH ) %t  HMGBI mRNA  IL-17 mRNA
payis¥i:l 10 157+1.6 85+0.5 X ZH 10 0.135 + 0.008 0.104 + 0.004
N2 10 91.5+8.9" 48.0 +2.4° M2 10 0.650 £ 0.035"  0.512 +0.048"
R 2 10 542+42" 324+22 R 2 10 0.427 +0.018"  0.372 +0.040"
rhf e 2H 10 37.1+2.1" 12.5+0.8™ rhof e 2H 10 0346 +0.014"  0.294 +0.012"*
TR A 10 1152+ 7.0 71,5+ 5.9 [oplbe] 10 0.790 + 0.050™""  0.649 + 0.067""*"
F 8 532.593 738.899 F 18 766.023 251.939
P18 <0.05 <0.05 P1H <0.05 <0.05
TE: a R SXTHRALIER, P<0.05; b/’ SR HER, P<0.05; TE: a R SXTHRALIER, P<0.05; b/’ 5L HAR, P<0.05;
e /ARSI S, P<0.05; d /RS54 e, P<0.05, e ARSI, P<0.05; d /RS54 g, P<0.05,

bp

B F 38 B IEAH X (120967, P<0.01) , fitidist

P GAPDH

20 HMGB1 mRNA 5 IL-17 mRNA B 3 35 75 52 1F 40 56

o HMGBI (7=0.975, P<0.01) . VLI 4~7.

100

P GAPDH 60.0 .

500

400

300 . 50.0

200 -17 £

100 & 40.0 4

m 30.0
A .0 A
B3 &AMNRIAEL HMGB1 & IL-17 mRNA f9& m
35 7E: M: Marker; 1: SPHR4L; 20 fEFIE4L; 3. fPoliigl; T 50
4, WENGEAL 5. A, ° ;%2)214
10.0 ’
2.4 THEMSH 0 250 500 Ez.o( 10()).0 125.0
N N HMGBI 10D
fili 2 21 P9 HMGB1 5 H 19 3% 3k 5 A BE )R

HOFE M 6 (120924, P<0.01) , Jifi 20 20 P4 10-17 4 NERALHKNHMGB EAREESERER

BB RO IR 5 A0 BE R B R S IR A G (7=0.954, XREAMBAE
P<0.01) ; Jili 41414 HMGB1 & H 5 1L-17 & 1
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I Mg 2 — ol P S8 S 1 OSSR R AR R R
ASBVPESS, EZUEW] Th17 4 S0 i A5

S5 TRIERAE ., SOE E P RRGE S RN, TE
Wy P R 4 T B i TL-17 1 —FhaE ok
(4R S5 TP MR A R -, AR I e v A A FH A A
N7 B E AL, TL-17 S Th17 40 ) & 2T Bk
B, FRIOG 0 T 408 7=AE , 78 s 4 i 524 |
WAL R R R EEEAEN, AT T A
S RAE RN . ASBIFTY & I R 21 /N B
B RN T Bl RPN W E £, T0-17 (3R
RIS TR, $R IL-17 ATRES S T g )
o puy

HMGB1 /£ —FhBg IR IE R, S 52841
1B R 1= 1 5 7 e N o 1 [ G S A ey R
FHB 1 I RAE S B A5 55 i 82 B A oe &
], WG HMGB W EE e 7, A
5T & I HMGB1 7E R i 28 Hh (1) 238 1o 2 5 o
HMGBI1 BE 755 W 5 20 i B 24 43 0l 22 P A2 4% 20
JLPEF ™, Anti-HMGB1 H ORI A4 T 38 o8 41 ) 43 58
ARANHIA T Th17 B Ak el ip i AGE RE ™, $R
HNGB1 AI/EN S AE -, EHiS 5N &t
FREAE TR 400, N5 Th7 40Ma 1k, (a4
Z 5N &t . He 5 " F5E & L HMGBI
i 2% TLR2 1 1L-23 FRIK 520, 25 Th17 4
Mol ABEERBE, Agi21P) HMGB1 5 1L-17
FIREIEAHR, $275 HMGBI1 b Al i@ i 5 Toll F£5Z
& (TLRs) 2K Z5E, M IL-17 74, 25
i S RAE SR IE I

1,25-(OH),D; B A FEJR T ALAARES | BREACHHAY A
FIIIRESN, W ATiE S VDR 454, S 5241
(RXGEE RN oAk, 245 G T VR FH B 22 Fh g 1
KA, VDR 2o T g4, LT
FET A i, wisiEibn) cbd', CDS’,
TN, BAIME . SRAZANNL . ks 4 i R sk
S ™, G HFSEIER HMGBI 25 Th17 40 i 43
b, S IL-17 #9774, 1,25-(OH),D, thr] BT
Th17 405k, T IL-17 SEAH P ek ),
£ 78 1,25-(0OH),D; 1] i i 55 VDR 45 & B % ok [f]
25 5 % B W 0 98 45 VR 1 AR SO 9 R,
HMGBI1 ., 1L-17 7E 2N 2H () 2k B I 3 T X HR A
T AEAR R L 77 ] A 3k B I T I i
., WFTEIR KB ZI 8 HMGB1 5 11-17 ik 2
EAHSE, #2758 1,25-(0H),D, 7] REIE i P AR = /N L
Jifi P9 HMGB1 1) % 35 5% BH W HMGB1-1L-17 38 % 5%
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BT Th17 B8 IR, e /N BUGE
RAF

WEFEUER] T, 1,25-(OH),D, AN BRI A8 4 1
HMGB1. TLR4 M5 b AEK ¥ Bl Rik, ibfEs
I T O ) A T LA P S A, R R e R
EEMP, AFRER, R, PREAmS
T8 BEJEL R B A FREmG 2L, 15HH 1,25-(0H),D; i 7]
AT B GBS WIS, AR R A
Matheu % " BIF5T B, sl A TEAEAE R D REMEIE
IL-4. 1L-13 SR 7 /=4, INESEHEBE, A
AFF A IR e 791 20 ) A< T R L T Sk sy T 2 M
A, g ACTE R R R A TR A, $2
NG ANIE 1,25-(0H),D, A ARG EE, of
7 1,25-(0OH),D, AJRENNEHIE

AU IR, HMGB1 M 1L-17 [ g%
57 G GE mIRR, SR 1,25-(0OH),D; fE
sEM NG /NGB, 1G4 1,25-(0H),D; A
X FiE 3 3 R AP it /N BRI P HMG BT 114 2 35 1 BH 7
HMGBI1-1L-17 38 i 5 ELHz T 98 Th17 B4 Fi6e,
T BE B S TE T LAN R A IG5, DR I
INEVGE Y, i 1,25-(OH),D, e aE B,
SRy it — 20 R W Wiy 2 S AIL A T 5% LA B W Wi R 3 T 7
PO T BIAI
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