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Effect of 1,25-(OH),D; on the level of MDSCs and airway inflammation in lung of asthmatic mice
Tao Qiuying s Lei Ruirui ,Wang Yazhe , Han ying ,Wang Zhen ,Chen Qian

(Department of Pediatrics ,the Central Hospital of Zhumadian , Zhumadian,Henan 463000 ,China)
[Abstract] Objective To study the establishment of airway remodeling model, while the use of 1,25-(OH),D; to intervene
in the asthmatic mice spleen and peripheral blood myeloid suppressor cells (myeliod-derived suppressor cells, MDSCs) level and
changes in airway wall thickness were detected. It aims to analyze the 1,25-COH),D; MDSCs and influence on airway inflamma-
tion, to understand its role in the pathogenesis of asthma. Methods Totally 30 female mice(BALB/c strain) were randomly divided
into control group,asthmatic group and asthmaticl,25-COH), D, group and built asthmatic mouse model. The pulmonary histologi-
cal difference indicative of respiratory tract remodeling among groups were observed via HE staining. The proportion of MDSCs
within the peripheral blood and spleen was tested by flow cytometry. Results Typical respiratory tract remodeling were found in
asthmatic group with which MDSCs in the peripheral blood and spleen reduced,asthmaticl,25-COH),D; group comparatively in-
creased,there had significant difference(P<C0. 05). Conclusion 1,25-COH),D; may play a role in asthma attacks for a certain
treatment,it may by regulation for MDSCs levels come into play,so that airway inflammation can be reduced,at the same time be a-
ble to airway remodeling improvement.

[Key words| asthma;mice,inbred BALB C;calcitriol; myeliod-derived suppressor cells;airway remodeling

w5 F*E
30 FUMEME | HE .8 JH ik 1 BALB/c &/ B, 4 5T

ST VR N RAE IR AR WA R A T 1
L 22 Bl B JAE A0 M AN S5 R A ML TR AR RO 2 SR O AR 11 MRt

TEWH L, FHER LB P SE I & 2 (airway hy-
perresponsiveness, AHR) | A] 30 4 A< 38 FH 28 oy = E L W, 7] 5]
A L M el E RT3
N, ITAE K, B8 &R Ml 4 8 (myeloid derived suppressor
cells, MDSCs) — F 7E i J8 . 5 h AIF R 4 22 oA 67 1] 919 BIL )
B 240 B [ /0 B9 38 0F 5 3 B MIDSCs 78 8 Wi 2 g H [+ A k2
FEEP A . 1,25-(OHD, Dy 484 F Dy 136 HEAC ™
W HATAHEA R ME TR, R E MW R, &
SMIFFEIESE 1,25- Z 8 B 4EA R Dy [1,25-(OH), Ds JHE 9 4 2%
STE T RN R GE T R AT (R R T A LR A L
il o FEASBIFFE . B2 X B Wy /N BRI R R AT
[ sk 78 B P9 3 3 1, 25-COHD, Dy, 6 T T 45 0 182 i 7 BRL A
B IR O AT LB WL 5RO AR O M A A g MD-
SCs 24t TR B T #% 1,25-COH), Dy £ B2 Wi & 95 4 A
Ry B B (YR T S ERRT AR A BUARGE R

(204 3) g, TAH R BF 4 KA ) T B 27 Bt 52 3 3 ) o0 3K
V[ §iF 2. SCXK (%F) 2010-0007; BF ¥ & 1 (OVA) . 1, 25-
(OH),D; (8 Sigma 2 H)) s FACS Calibur %1 3% 2 40 M {¥ (36
BD A &) FITC #ric B #t A CD11b, PE #Rig AT A Grl $ii
(S E BD 2 7)) HE 3o @350 & ( mt BLEAE W BB R TR A
MRAFD .

1.2 i
1.2.1 Zhi il RO R 45 K 30 HUNER A3 3 41,

B 10 5,43 2 0 R e 21 DA J2 1, 25-COHD, Dy T i
20, R ST HX 2% 20 A/ BRBEAT I 9% L B RIS 1R K S R AT 58
5. WML BB B AR ML B Bt SR IR A 0. 2 mL, 435
T4 1.8.15 K54 30/ U B b B DR IR A VB A
KN 10 % S A AL ER 43 9K 0. 05 mL F10. 15 mL & OVA 50
ps WOR B B B B NSRS 22 RIFIR ik I SRR 1%
OV. 8K 1B RIFLE 30 min. — HGEFT M . A T 52 TR % s

YEE RN R (1965 —) AR L Rl J2 AT B2 il » 2 20 DA 8 02 0% 5 08 W A A0F 5



4078

SIERLR I . T TR AR AT F ORI 0.5 h 4T
AEFER K B E ST . ST 0.1 mL, 1.25-(OHD,D; T4 .k
BWEA R FEAARA SRR B AT %
R BRI 30 min $EAT 1,25-COHD, D Y8 A 70 00 1 5T . 1 51
0.1 mL BF, Vi SEBR g T FIATT . % HRAL 65 A B BL
BAE S LR 0 BRAE AR [R] 1 56 00 08 W 34 AR 3 4k 7K Ot AR A+ B
TR A5 VR

1.2.2 /NERAMAMMBCE e A B AR R LS S XA A N
SR T 4587 B 3o B, o 45 J9T SR 8 1 I B A B0 AT BT A T b
A5/ BUR MLRE 3 1 3 O B AT 6 . FEAE 1 Oy p AR AR 3
A 30 pL Il X% FEARIE BT Grl Fidp CD11b Hip ik, 78 = 14
BT #4710 min (YL €5, [IEIIA 100 L f 20 40 i 24 7
W AR 2 R 24M% 10 min, A B 1 mL PBS ¥t P i /5 75
JA 0.5 mL, i J5 i 55 FACS Calibur % 37 28 41 i3 3 % 3 3 47
LRI

1.2.3 /NEUMRMECAE AR BDALHIAE BT LG o AR 5T
MRBE . FATUA Y PBS #E47T ki 5 HE4T B 15 05k 0K L T J5 W
200 L 1 B B E AT B0 AR B (1 500 r/min, 5 min) [ & FIE RS
A 15 mL PBS #4764 1 J5 I A £0 40 i 4 f# 7 1 mL, ¥ H
EF 4 CHBEME 5 min, 4822 F 10 mL PBS 347 Pk % . ek
WU R 200 0 0 A R AR R E AT T B o L 4 A 3 0y AT e
@, TERRIREA A 12X 10° AN 40, 11 5 43 M A 55t
FRic BBt Grl LA KeHt CD11b Hoik . £ 4 °C it ot iy 3R 58 #E 47
15 min 4% 68, T J5 4k 22 ] PBS #E47 o 6, W53k . 17 5 Jn A PBS
0.5 mL,FACS Calibur i 2% 48 g {1

1.2.4 JigZcsE HEFEGHEE 1 d LR/ Gz H 2B

ERESF 2015 F 10 A% 44 K% 29

HEAT BRI 4 AR B AE & b AT 6 . (45 L 41 20 R0 RS LA
TR, W HL U B T B 0 U DA % A i 2R 4 T T R
oL TEBEYE R BREE R R 48 h DL b 8 A E AT A, AT
YR JREEN 3 pm, [F 2 HE #F47 54 €4,

1.3 SEil2ab ¥ R A SPSS17. 0 #E 47 883k 2% 4y Hr 1 i %
BERH T 3R IBCR SRR R 7 225007 . K95 5 7 LDS
ik Lh P<<0.05 HEFAHHEITFE X,

2 & 7

2.1 REESRPHRR KES THE KR 1,25
(OHD, Dy T 102 B % Wi 41 14 /0N B o 300 e A s 13, % A T g
St BT W BRI S R 1 B SR R A AR O . HEAT BRI R AL
NIRRT - AR O iR (1 N = N /A
1,25-COH), Dy 1~ T2 1 Wi (19155 00 4 BE 1 B S A o 2 . X R
1R H A B ARAE

2.2 FHEE¥RI  EE DB T I WL . 2w 4
SR I TR R Z B REE AL T N2 R,
[F) B B0 T b 2 400 i SR R 4 B o v B AR TE IR R S R
2 L7 ) I 2 4 A B 1 VR T AR 3 22 L XU 4 T R S I B
M. 1.25-(OH), Dy T4t i3 T Bk py 28 fk , (H A A Br
SR . X RRAL S RE R S5 M S8 O b R Al 5 R A 5
et BUAR IR 40 M A0 & 2R G BE TR R . O L S A RE LR ik AT
o, 2 R A SR L (P<<0.05) )L 1.E 1,

2.3 MDSCs i 2 40 MK 0 25 5 B2 41 MDSCs %8x8 IR 41
1,25-(OH), D; T W4l F/E;1.25-(OH), Dy T W4l MDSCs %
X BELH NG T 22 A Gt B X (P<C0.05), Lk 1, [
2.3,

A KTREYL B R ;C1,25-(OHD . Dy T4l .

1 INRITHRAXSERE HE 8 (X400)

B2  3E/NRSMEM CDIIb" Grl® MDSCs bk il bt



FTHREF 20155 10 A% 44 5% 29 &

4079

& 3 3AMNREAEH CD11b' Grl* MDSCs bt i bk %

*1 3AIMNRSEEERE MDSCs bl (z+s,n=10)

IBREJERE PB- Sp-

215

(pm) MDSCs( %) MDSCs( %)
X R 45.69414. 65 1.3340.25 4.53+1. 04
N2 158. 7841735 0.7840. 25 2. 374-0. 98¢
1,25-(OHD . Dy T-Hiid 84.75418. 19 3.1740.24® 8 7442, 49
F 90. 37 89. 37 99. 72
P 0. 000 0. 000 0. 000

4, P<<0.05, 5% B4 H#;0: P<<0. 05, 5 B2 Wi 20 [ %55 PB: 4
1fiL s SP 7)™ B8 .

3 a9t ®

MDSCs J2 i 4F K 75 M T s i F 58 8 22 HoA — 47 ) 3
5B A 0 B B 5 UE S S g 2 ML AE SR B R N R AR
M2 W5 kI MDSCs £ 5 R P B B i S T % . De-
shane 257 3 3 A1F 5% £/ B A8 MDSCs RE #8 XF T it & 9
P BT Y 1R N M B A A FAEA . Sinha 255
A A GR-1 HUAR R B AR /D B P9 MDSCs 19 3 5, & 317N B
R P9 Th2 #46 % 3] 7 W & 59 3 il ; MDSCs 38 A] 38 53 43 W 11-
10 2540 M N 1 66 WL ARt Thl B 60 088 I 17 5% Sk S S 28 1 52 1)
Th2 B, iy i AT W MDSCs A 5 12 38 45 Thl/Th2 -4 %k & 1%
R R 3X 85 B G s AL AR W G . A S 8 W S BRI
MDSCs B &A% F % B4, g st 7T DAUAE ) MDSCs 2 5 /)y B
Wi 2297 » LI Wi /> BRUAAR P9 A7 7 MIDSCs AR AR S

1.25-(OH), Dy B4EEE Dy miH A= 4. H Ak
ARG TR (7 B A7 72 R T e 1 (B X 1
HPAW MRk UM AN R IE R MY . VDR A 24E1,25-
(OH), Dy s 300 h R R WIEM. VDR 544 %
D Z RS RIFEE WSRO kR D Z 1k 2R & 0
H5UTH M EAEEREEGE LW RERERBEHAE
KRR AMNIT 5T R B B SR A MR 1,25-COHD, Dy I
FEAEH BARTS  H AR S 61 450 5 MR 40 M oK B Ak L [ BE A
HA5 TL-10 1 TL-12 (% 23 506 38 Jonn A0 BRI A TAT 6k 252 1 Wiy 8 1 I
Nio 380 1,25-COH), Dy AT ZESFPEAM N Thl 40 M iy % 2 . f2 4l
Th1/Th2 20 g P-4 $T 3% . i il Th2 40 531k . 9820 Ho 40 g 1 1
PR 3 00+ 3K TF B 5 W Wi SR LR AR W) G o A SR 1] 02 i /)N B A
P HFE S 1,25-COHD Dy J5 - /0N B A 12 i (4 2 1 45 182 s 2 4
PO B S PR U 2% L LA BE 32 4 I R R R AU ik [T S

TR T UL 1 A6 R B 3 SR AR R A i A A= AR R R A T B iy
413X ULA 1,25-(OHD, Ds A8 % 4] T B2 Wi S0 3E 1Y 92 0 i 2 0 2%
BIE R . ASSIEG R & B2 1,25-COHD, D, T i/ B4k M MD-
SCs B & & F X BR 4 . 4878 1,25-(OHD, D, Al 88 3d i3 k8 MD-
SCs 7K S 45 H A e 30 0 A4 1 T 5 AT 0 20 02 i A= A 9

H i ¢ T MDSCs # %5 #b 3 7 8% s (9 M1 i 328 W7 2 8 &
B AT B O E 1,25-(OHD . Dy T 5 B2 M /N BRI MD-
SCs 7284k . HfE ¥ 1,25-(OH), Dy A fig 3@ 1 8 MDSCs 7k -
R G Y 0 BV T S O W B 0 9T AR AR A L i

S %5 ik

[1] WHO/NHLBI workshop report. National heart lung and
blood institute[ S]. Global Strategy for Asthma Manage-
ment and Prevention, Revised,2006.

[2] Arora M,Poe SL,Oriss TB,et al. TLR4/MyD88" induced
CD11b™ Gr-1 int F4/80" non-migratory myeloid cells sup-
press Th2 effector functionin the lung[J]. Mucosal Immu-
nol,2011,4(1) .124.

[3] Song Y,Qi H,Wu C. Effect of 1,25-(OH), D, on passive-
ly sensitized human airway smooth muscle cells[ J]. Respi-
rol,2007,12(4) :486-494.

[4] Deshane J, Zmijewski JW, Luther R, et al. Free radical-
producing myeloid-derived regulatory cells: potent activa-
tors and suppressors of lung inflammation and airway hy-
perresponsiveness[ J ]. Soc Muc Immunol,2011,4(5) :503-
518.

[5] Sinha P,Clements VK,Bunt SK,et al. Cross-talk between
myeloid-de-rived suppressor cells and macrophages sub-
verts tumor immunity toward a type 2 response[ J]. ] Im-
munol,2007,179(2) :977-983.

[6] Cuenca G,Delano MJ, Kelly-Scumpia KM, et al. A para-
doxical role for myeloid-derived suppressor cells in sepsis
and traumal J |. Mol Med,2011,17 (3/4).:281-292.

[7] Brehm JM,Celedn JC,Soto-Quiros ME,et al. Serum vita-
min D levels and markers of severity of childhood asthma
in Costa Rica[J]. Am J Respir Crit Care Med,2009,179:
765-771.

[8] Devereux G, Lit onjua AA, Tu rner SW, et al. Maternal
vitamin D in take during pregnancy and( T §%% 4082 )



4082

A A D) T e it A B R e R A 1 3R T 0 — AN T
#, VEGF &\ 2R i 4 R K W20, 78 M4 A4
T st v S B A R A AR FHE L a2 R R A0 o s 2 H
I P A R B R A S M e Y I A K R AR R A A
i A 3 3 R AR OB N R B AR L R SR N R A A B oA T A
AR D35 35 00 P9 B A0 I 1) ST A% S L xS AR A HE T R 4 i
Az R A 1 I

A TR A I W 9T L AIE S5 A% 22 W R S0 R B S0 ) S 0 g
A0 B, ELAD AR 2R AR B OC R . ARSI, X R4
i BB At R A A T T 45 20 2 R A KBS, R B AL
RN 47,66 00 (5% BRAL L, P<T0. 05) , #7112 45 2
LA N B R 40 i HONED fa7 98 21 BRUR% AR 98 A6 K VR T .
R T HE— 25 WA S 2 T 0 A A T L AR g AR A &
5 X G A B AR 414 VEGE 3% 3% B9 1F M. 9862 i PCR
M Western blot 3 43 5 W %8 2% 2 By /E M1 5 B M9 VEGF 72
mRNA REAKT LR RBEA, FREW, 53R,
RZWAr U T VEGE 19 mRNA il 0 RBEKF, BE
WigE Kb @A AR, 2FEHITFE X (P<
0.05), Hy MCHEWT . 2% 25 193 RE 0% 410 ) S5 VA Je b 988 A= A T 38 2ot
TERe S K P 3l VEGE mRNA £k, 32> VEGF 745, M ifii
0 7] g i A A S A A

g5 LTl A S G SR B A5 2 B % S HONEL #f 5%
TR AR A B ) A K IR AR T S 2 2 1 T R g Y
I PR 24 R 97 B BEAK 4% . A SR 0 20 B WA 8 A TR 9T R R RONE » BIC
R ARG P, HX S T BB TE B g 1 A L 5 R AR BHIE
HH L 2 H A JE AR B S R F 58 0 O T .l B R 2 58 R A
A 22 Wy 0 35 B 2 PR 2R B 5, O HL X AL R 43 35 A TS o0 43 S 4
g, RRBR T2 2 W ko 3 0 J2& 4 Ja R 5% 1 2 A 1l

S &k

[1] Chou]J.Y C Lin,J Kim,et al. Nasopharyngeal carcinoma--
review of the molecular mechanisms of tumorigenesis[]J].
Head Neck.2008,30(7):946-963.

[2] Leung TW,Wong VY, Tung SY, Stereotactic radiothera-
py for locally recurrent nasopharyngeal carcinomal J]. Int

J Radiat Oncol Biol Phys.2009,75(3) :734-741.

FREF 2015510 A% 44 5% 29 4

[3] Stangl V,Dreger H, Stangl K, et al. Molecular targets of
tea polyphenols in the cardiovascular system[]]. Cardio-
vasc Res,2007,73(2) :348-358.

[4] Mnich CD, Hoek KS, Virkki LV, et al. Green tea extract
reduces induction of p53 and apoptosis in UVB-irradiated
human skin independent of transcriptional controls[]J].
Exp Dermatol,2009,18(1) :69-77.

[6] Fm &, B pk, ok LR 55, 28 2 W HU AR o 1 R 2 4 5 3
ERFFE )0, 252, 2011,31(5) :405-410.

[6] RN BRUEIE 4R 35 3C. 2% 2 W 10 ) 55 0 o % 6 49 77 47
YRR RO WF 52 R R LT 1. i PR H- B 0 W Sk AP B A 75, 2014
28(4).281-284.

L7 Wh2E. w5042 . BT L. B Wi 25 W F 92 O 1 2% LM/ /
TR E R ARG IT 5 . 0 i R A
A5 th R PG % 23 @) L2002 8.

[8] Niu G, Chen X. Vascular endothelial growth factor as an
anti-angiogenic target for cancer therapy[]]. Curr Drug
Targets,2010,11(8) :1000-1017.

[9] Shojaei F. Anti-angiogenesis therapy in cancer: current
challenges and future perspectives[ ] ]. Cancer Lett,2012,
320(2):130-137.

[10] Kristensen TB, Knutsson ML, Wehland M, et al. Anti-
Vascular Endothelial Growth Factor Therapy in Breast
Cancer[J]. Int J Mol Sci,2014,15(12) :23024-23041.

[11] Hayes DF, Miller K, Sledge G. Angiogenesis as targeted
breast cancer therapy[ J]. Breast, 2007, 16 Suppl 2:S17-
19.

[12] Aita M,Fasola G,Defferrari C,et al. Targeting the VEGF
pathway: antiangiogenic strategies in the treatment of
non-small cell lung cancer[ J]. Crit Rev Oncol Hematol,
2008,68(3) :183-196.

L13] IhSCE SRR IE . ¥ & 0 . 55 V75 20 W R 2% 25 ) X £ W
4l s HONEL #1 CNE2 #8515 (% 52 Wi L . i K - 55 0 ofie 3k
BB R 2013, 27(8) : 425-428.

s # H 1 :2015-04-17 &8 H . 2015-06-02)

(#4079 TO)
early childhood wheezing [J]. Am J Clin Nutr,2007,85;
853-859.

[9] Agrawal T,Gupta GK,Agrawal DK. Vitamin D deficiency
decreases the expression of VDR and prohibitin in the
lungs of mice with allergic airway inflammation[J]. Exp
Mol Pathol,2012,93(1) :74-81.

[10] Geldmeyer-Hilt K, Heine G, Hartmann B, et al. 1,25-di-
hydroxyvitamin D; impairs NF-kB activation in human
naive B cells[J]. Biochem Biophys Res Commun, 2011,
407(4) :699-702.

[11] Chen Y,Kong J,Sun T,et al. 1,25-dihydroxyvitamin D;

suppresses inflammation-induced expression of plasmino-
gen activator inhibitor-1 by blocking nuclear factor-«B ac-
tivation[ J ]. Arch Biochem Biophys, 2011, 507 (2): 241-
247,

[l2] . mal f4ERDYEER DK S ZAEEN
(1] spAE e 7R 5, 2010, 4 (1) : 38-43.

[13] Dickie L], Church LD, Coulthard LR, et al. 1,25 (OH)
2D3 down-regulates intra-cellular Toll-like receptor 9-in-
duced IL-6 production in human monocytes[ ] ]. Rheuma-

tology,2010,49(8) :1466-1471.

OfeRS B :2015-04-10 & 18] 391 2015-08-15)



