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[WZE] BHr W 1.25-(0H),D; X e/ EEE . MiHS S ERREE A Bl (HMGB1) & Toll
FEZAK 4 (TLR4) FERMSM . 3% 30 HUMErE BALB/e /N ERBEHL N X IRLH . BG4 1,25-(OH),D, Tz .
SR FH I3 28 1M S B8O 5 55 A A 3 ST W i /N BRUBC AR, T 004 - R YR SR T 0.5 b 25 T I s P 3 A3
1,25-(OH),D;, X HEAL DAA= BER AR AR . TRACKS — fRrar e il g /N AR 25/ 248 1k s R RT-PCR 7 A mRNA
IR B A 28 20 A AR K-G0 HMGBT Bz TLR4 263K (078 1k s Tl st X A1 AL B BEAT Pearson A5G0 4T o
GER WEN 2 E RE R ROV I 2 P S R JRE T 2 A v 2 < R e LR B ) R (P<0.05) o WERZ
HMGBI1. TLR4 [ mRNA I [ 2A K50 FRAG & (34 P<0.05) ; T4 HMGB1. TLR4 iy mRNA #i
T TR KO YA W 21 AR, (BT s T X IR (24 P<0.05) o JiZH4L N HMGBI #1455 TLR4 1B A 5
1EAHSE (P<0.01) , HMGB1 mRNA K TLR4 mRNA IR IREIEFHDE (P<0.01) o £518  (EREMG < IH IR
HMGB1 J TLR4 W] 62 5 Wi < I A 5 1,25-(0H),D, AT Bics e /N BRUCIE T2, AL T BB PR iy
/IR HMGB1 B TLR4 fFIAH 6. [ PESRILRIZE, 2014, 16 (3) : 301-305]
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Effect of 1,25-(OH),D; on expression of HMGB1 and TLR4 in the lungs of asthmatic
mice
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Zhengzhou University, Zhengzhou 450052, China (Luan B, Email: LUANBP117@163.com)

Abstract: Objective  To investigate the effects of 1,25-(OH),D; on the airway remodeling and expression of
high-mobility group box 1 (HMGB1) and Toll-like receptor 4 (TLR4) in the lungs among asthmatic mice. Methods
Thirty female mice (BALB/c strain) were randomly divided into control, asthma and 1,25-(OH),D; intervention
groups. An asthmatic mouse model was established by intraperitoneal injection and aerosol inhalation of ovalbumin.
The intervention group was given 1,25-(OH),D; by intraperitoneal injection 0.5 hour before each aerosol inhalation,
while the control group used normal saline instead. The hematoxylin-eosin staining was used to observe the mouse
airway structural changes. The mRNA and protein expression of HMGB1 and TLR4 was measured by RT-PCR and
immunohistochemistry, respectively. Pearson correlation analysis was performed. Results  The asthma group had a
significantly increased airway wall thickness compared with the control group (P<0.05); the intervention group had a
significantly lower increase in airway wall thickness than the asthma group (£<0.05). The mRNA and protein expression
of HMGB1 and TLR4 was significantly higher in the asthma group than in the control group (P<0.05); the mRNA and
protein expression of HMGB1 and TLR4 in the intervention group was significantly lower than that in the asthma group,
but still higher than that in the control group (P<0.05). A positive correlation was found between the protein expression
of HMGBI1 and TLR4 (P<0.01), and so was their mRNA expression (P<0.01). Conclusions HMGBI and TLR4 may
be involved in asthmatic airway remodeling. 1,25-(OH),D, can reduce the airway remodeling in asthmatic mice, which
may be related to the downregulation of HMGB1 and TLR4 expression in the lungs of asthmatic mice.

[Chin J Contemp Pediatr, 2014, 16(3): 301-305]
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% Wity 2 P B 45 P I TE S8 PR B L 245 #4400 it 45
Z2 P 4t M A A0 R S R 2 5 00 0 1 I I AR R
PEPS . DISE R RN B PERIE RAE . S
IR FELRPRRE, FERHLHIR 4%, HArw AN
Wy AR LB AN ) 2 R R AL R A 5
FEE R LB R R A . ST R R R
H B1 ( high mobility group box 1, HMGBI1 ) P
FEORSF IS i AEAE AL R T, R E R, B
R, AR A0 B S5 A SRE PR TSI 23l Beil
W n] HIRAEANIE BB, HMGBI R —Fh s
JAT R, YIHBOE AR AN 2R e R G
A RAE N, HEANIEAZ 3] HMGB1 (430345 R A
S R E BRSO e HMGBI A Sk — Flvga 39
RIERF, WS H5ZFME T 05 555+
2 5 20 Jf s AL S5 AH AR F B 1R I R ) W XS
GRS R Y TR SR S AL TP AR IESE .
HMGB1 A 5 HAZ K Toll FEZ K 4( toll like receptors 4,
TLR4) MHEAEHM, LTS NF«B, 5l TiER
FEA BT . 1,25-(OH),D, /244 2 D, BIEHIE,
BRAT RS . BECEHER, EEAT I e,
T2 3 I Ak ) PR AN AR SR SR AN ( dendritic
cell, DC ) KRG GEEIRTS B, fom ZFp 4y &
KA. BRTH B VR R AN A, B
FEAA T /N B ASARL IR 1,25-(0H),D, Tl
MREEH X /N BT E 98 & HMGB1 Al TLR4 ik 1Y
SEM, AR EERG R &P, IF REEmG IG5
SRS
1 #MRSF*®
1.1 B REZERFA
30 H SPF %% BALB/c MEPE/NEL, 6 F#, 1A
H20+2g, WA SR SYHC [ VFANES
SCXK ( # ) 2010-0002], 1,25-(OH),D, FI X3 B} 14
#HH (ovalbumin, OVA ) I4F Sigma A F], A
— T R AR AE Y B AR R AE, 4t
K a0 ALt h 2 S AR AR A RA A,
TRIzol . S % 5735 £ A1 PCR 57 g T b 5t 458
SEYHEARER A,
1.2 Y5y A FRER/ N RARE A6 &

¥ 30 L BALB/c /NERBEAIL 73y X HEZH . iy
20 1,25-(OH),D, T g, fE4l 10 Ho 3 b i in

FE 1 JHIE, S HOCHER ™ & sh il 758 1.
8. 15 KN4 AN /)N BR3P 1 S e i
BEGW 02mL (&% 10% S A L4 0.15mL. OVA
50 ug FiAE HEEL K 0.05 mL) # i, XFMRA ST
0.2 mL A= FRER K G s TR 5T 55 22 KPR, BEmmdl
T/ NRERA 1% OVA %k, FH 11K,
FR 30 min, FFLEE 35 K, HiF 14k T
HAERFRPLRET 0.5 h 245 THE IS ST 1,25-(0H),D,
IR A W 0.08 mL % 1,25-(OH),D, 0.08 pg. JE 7K 2
B2 2.0 ul, A= BEER/K 0.08 mL], R 4H 45 0 & Hi
0.5 h 25 7 M3 BEER 7K 0.08 mL; X HEZH I A&
HIT 0.5 h I8 T 5 A s AU 15 AR BRER AR
1.3 FHALRIRAFIF

BHNRTRREFEMMAREER)G 24 h WL S
Bk W ARRERE, JFM. Z54LZAEMTT. BUB 220, ¥R
FETWARSN, HT RT-PCR &N, 4.0 E/MEE
i Bf ik, FH AR AR KRG wh vk 2 T M I Y, il
MEREAGE, 4% PRERMTE, HH17ME
E, BUBAM, BT 4% FESERPFTAMNEE 48 h,
WK EEBEK, A, SREZSYI A, 4 pm
JEREEYI R, BERE 3 sk e 1 5Kk, HTIRAKE —
el (HE ) e Rtk e e (a,
1.4 HE RHRANLLEE

Bif L IE HCRE /NI ZH 2L 3 sk i bl e,
BSFSAT HE e, WSS AUEREMIE R0, &
kW) R REHLIEIL 5 A DL E S AR EF, SR Image
Pro Plus 6. 0 EIG AT A4 e AR [R] 901 32 <81
Vi T A RE SR B AR AL, g BE ALk R L/ R 2H
23 sk A S D), S S ORI L BT/ B
Pr. Zhu. HRG E AR bR IC A EE RN R,
DBA {8, JRARREY. ik, BikE A,
SRIGHEAT o AL A, WSS M4 A HMGBI
I TLR4 FE MRS, W5kD) R LR S 4Dk
EAE LR, N TR B EMR B R S e
EE 10D (EAE R Z R i AP 2 R .
1.5 RT-PCR #&ill HMGB1 % TLR4 mRNA &ix

K] TRIzol $2HUC Ml ZH 415 RNA, i FH 3 %
SARF &G EAEE cDNA, FEHSIY, VAR
FEH HMGB1 _L3i#51 120 ¢ 5'-CGGATGCTTCTGTC-
AACT-3', NE5I¥%0: 5-TCAGCTTGGCAGCTTT-
CT-3', 7F=¥K/NR360bp; H I TLR4 | iiF
5% K. 5-GGTGAGAAATGAGCTGGTA-3', T iif
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1 ¥ F: 5-TCTGCTAAGAAGGCGATA-3', 7= ¥
KA 313 bp; N2 GAPDH L1554 4: 5'-CCAC-
TTGAAGGGTGGAGC-3', FifE5I4¥h: 5'-TGAAGT-
CGCAGGAGACAA-3', F=¥)K/NHK 530 bpo J i
K ZH50pL, H eDNA 2uL. F FiEsI 94
1uL, ZEnpi (& Mg™) 5uL. dNTPs 4 uL., DNA
RAM 1L, ddH,0 36 pL, KV ZE(F: 94°CHUE
PE 3 min; 94°CAEME 305, 55°CIE A 30s, 72°CHE
fift 1 min, 3t 35 DEFF; 72°CHEf 10 min, §7 4
FEYITE 1.5% BEIRWEEEIE Lk T vk, R HBER
VKR R GME H LA, B HMGBI =%
TLR4 mRNA 1938 ik &t DL HMGB1 5% TLR4 /) DNA
45 5192 GAPDH 1Y DNA 4545 I B2 1 [ i 2
o
1.6 FitFEHH

K SPSS 17.0 et B Bl i A T ge 1244y
B, THEBERHIE « b2 (Rxs) Fom, £
AFEASEL Y LR L 3R O 22 04, 4R 4K
PEWIE HE SR LSD-¢ 1k, 7S B A AR S 20 Hr R
Pearson AHIC/MHT, P<0.05 ARG G040 L,

2 #R

21 IMETARREBRESENE

X IR /NS A BELS ) e O, B
MuHEZ 35, SOEREJRREE Y (464 pm) , D
HARIEANIR Y BERG A /N R R REAZ R, b

Yo iR 2
FBHNMNRMELFERRFERE (HAR - e, x400)

& 1
BeAmi e R,

B ARREHESZETL L s, SOEREEIE (13427 pm ),
TR, XRE R BB Z RIEMMERTE; T
HATEREIEE (845 um ) S S 240 M 3= i 45 o
BL R/ | 2 L HE S A B R e AR C BT 1)
3 AR TERE IR A 2= S A g2 L (P<0.05) ,
W1,
2.2 R HMGB1 #1 TLR4 ZERT A iR %

HMGB1 1 TLR4 £ 135 2% 7 T R 4 g
Ko bR AR A MOA% . MUk, X RRZH /N HMGB1
J¢ TLR4 35 H R IA B85 W i 2H 7 B HMGB1 ¢
TLR4 & Em AR, SXTRAM L2594
Gt E L (¥ P<0.05) 5 THidl/NS HMGB1 &
TLR4 & H MR IE B AL TR, (HAT s TX R
4, ZRHAEZRITFEX (¥ P<0.05) . WK 2,
%1,
2.3 /IERBEETKR HMGB1 & TLR4 mRNA Rixfg5R
RT-PCR £ il 2% 5 8 7=, 2 Wit 41 /0N B0 Ml 7Y
HMGBI1 #1 TLR4 mRNA AHXJ 335 it Yy 30 R 21 5
FWm (3 P<0.05) 5 T2/ U N HMGBI
F1 TLR4 mRNA AH X 2 3k 5 55 0 g 41 B I R AIK,
BsE TXRA, ZRWASItFE XL (Y
P<0.05) . WLIE 3~4, % 1,
2.4 XSS

Jifi 20 24 N HMGB1 4 [ 5 TLR4 & H 1) R i
£ OE M % (r=0.742, P<0.01) , HMGB1 mRNA
5 TLR4 mRNA 1Y 3£ 3k 78 2 1F 41 2¢ (7=0.940,
P<0.01) .

XIRALCGEBEE G T, A, I

A RAE AR s W 2E OB RIS RO IR I S, AR, RO AmMHERIERTL . BYE . SEdn

M2 SR, gl OEEE S EEVL R, A0S RN, SAE AR
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HMGB1

TLR4 |

B2 &KA/NRHMGB1 71 TLR4 ZERHH LA IR IE (DAB B, x400) S W20 HMGB1 il TLR4 #2354
55, TAERENG AL R A E SRR, T4l HMGB1 Fl TLR4 Z2iKEBERGLA A, (BT TX A4, Bk 8 8 HMGBI &%
TLR4 Feik BHYENA

bp Marker 1 2 3 bp Marker 1 2 3
700 700
600
600 GAPDH 00 GAPDH
500
200 400
HMGB1 300 TLR4
300
E 3 &4/ R HMGB1 mRNA ZERHE R th i R i% 4 #4H/NER TLR4 mRNA ZERfiA LR R iA
M: DNA marker; 1: XJHRZH; 2. BEMg4H; 3. g, M: DNA marker; 1: XJPRZ; 2. WERggH; 3. T#id.
*x1 BHANBSEEERE., S HVGB1 #1 TLR4 mRNA REAHFRIETH  (n=10, x+s)
21 5] SIEREERE (um) HMGBI mRNA TLR4 mRNA HMGB &[4 TLR4 %4
Xif iR 46 + 4 0.054 £ 0.005 0.082 £0.012 38.9£2.6 52+9
I Mg 2 134+ 7" 0.296 + 0.026" 0.435 + 0.042" 65.5+6.0" 80+ 9"
T 84 + 5 0.205 +0.022" 0.231 +0.028*" 51.0 £4.9* 62+6"
F1H 2175.739 871.639 492.050 262.839 93.004
P{i <0.05 <0.05 <0.05 <0.05 <0.05
e oa MEXTIRLIES, P<0.05; b b 5EERG4LHES, P<0.05,
3 i P 240 3 b DL SRR 56 DR 1 7 A R,

TNF-o | IL-1, IL-6, IL-8 3&ik, k464 L REMHS
HMGB1 ZEFMEPE AR Wi A sl R R 1 4 2 4 JsE HMGB1 (4 7 MARUNE T8 B — 52 2% i 4t e A
ik it , TR R AR S MR T s PR R4 €, (2) HMGBI BEIE S DC A
R B M A, — RO BIE L BRI RO MR R A T, fEE DC e I sy
DC S di i 3= sh i i 8ISk, 5—Fi ZF% T CD80. CD83. CD86 #l MHC IT ik -4 ™,
PR FR AU RS IRIE . B A% N RS HMGBI (3) HMGBI {5 5 i 1t RAGE. TLR2 il TLR4 i
BCEANESN . HMGB1 A 3B A=) ~- T e 645 . 15— 4 5 NF-xB 122 2455 R 0 8 1 P38 A1
(1) YENAR R0 M T, HMGB1 o] DI #E 48 KMk,
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TLRs J&— 2324, TLRs 7E S /57
SORE SN Dy T A AR, 7R s S
PEARE R 2R ', TLR4 &9 & B s —
MIHFLEIY) TLR, ZE HTEA R b &, W
OB LA, M NN, P LA, B
MR . A ES LA ", HMGBI 76 40 i PR 5 i
SE SRR T, e sh sk A B Hi R i F 4 i A
W, AR N EEAMR R F, FEE AR A
38X 5 TLR4 55456, o s 5 S ikt
WS NF-xB 175 5 90 T 10 23k, A 1 200 it 34
JEHESR AN M ToVE R, HMGB1 36 5200 DC H i
AT, HRiITA X HMGBI Fil TLR4 78 B2 1
RFI D, ARFREE R BN BRGNS
FARIE LM, AZETEATN . B A0, T 40
K DC B HMGB1 M TLR4 Wy R A B EW L, |
IHEWT, HMGB1-TLR4-NF-xB {5 5@/ iE 2 5
IS RAE ST IR

1,25-(OH),D;, i i 5 41 il P4 A 4k 4= % D 52 1k
(VDR) 456 BAEAWER, BT 4RSS |
eV, B B R ER. VDR 200
T4 H&A ", VDR JL T334 T Frh Sy 40,
ALFGIHALR) CDA'T 4. CDS'T 41Jfd . B 4ffd.,
PERLAN AT S AN (B gL DC)
Yz 2 D, 5 1 A FIE R M g% N A A IOk
2 M R, T H AR S g E D, IR
s FE AR D, Bz A5 R F A SRRk &
Wi, . 1 BUBERRIE . 2R MEREAGIE . REPMELIHE
I BRIBAE T R RAE M 45 ™, B
SCYGUER . /NPT A 1,25-(0H),D, B2
AL =EERT ] DC WA S, DC RS
HBWRC CD86. CDA0 ZF L3 4> 1-#1 MHC- I
KT, DI B0 Th1/Th2 20 i i 58 1 Ak
SEIGRFFT A R R 1,25-(0H),D, T WA AEA 5L
Vol /D I s S RE AN MR, A ] R AR A R SR
AT ik 8 2 Wi/ RO SE FE 8 . 2758 1,25-(0H),D;4
T AT AT WO 2 i O R, A
3, RT-PCR M pE b2 R . T Hidl/Ni
JiliZH 21 HMGB1 1 TLR4 mRNA 2 75 7K -2 B i
T2, 48718 1,25-(OH),D, A fig 2 18 5o BH W7
HMGBI1-TLR4-NF-kB 15 5 1% 538 #% R 1 il T Ui &
JiE P IR, DT I Wity /) BRS04 I
HE,

ARSI 1,25-(0H),D, fEA B8RS
TH S E AN A2 S AGE 9, HAER T HMGBI-
TLR4-NF-«B i i BARVEIBLE, A Tif—2
WE5E, DIARERG RT T S AT SRR 25
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