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[# ZE] B#® UFAEER D(VID) Gz XK BRIFTE S & & Rl /MR 5 2B K FF-A (PDGF-A )
RIKWFE, ik MY Sprague-Dawley (SD) JKERRHMLA A XS AL VitD St = AU (41 6 K)o XTI IEHR
TR BT T LB AN VitD i ehi R 2 J8 )5 5 A SD Bt K RS TE, B4 EA 20 d iR S AE)S 1 d
B B, e R e N AR 54544, RT-PCR ] Western blot 435Il il 441 PDGF-A mRNA J 2K [ /K - 1Y)
Fik, &BR OCET BRI T BURIL T34 R TR 3 W I8 JE A2 35 /N T X6 BRZH (P < 0. 05 ), 349 Jifi e 1] o J 52
KFXIRLL (P <0.05) s FRGE T, BRI 7 BRI ARJZ /M B B B /0 F X IR AL, i 2 i #8450 L. RT-PCR J
Western blot 25 5 /R BRI ¥ BRI 4141 PDGF-A mRNA I H R A KF TR R4 (P <0.05) . ik 22
VitD e Z 9] 22 e ARG BROCHT A K ERIITE S KT . VitD $LZ (8 B M 412 PDGF-A 31k ; PDGF-A ik
AT REAS VitD ez 61 R Ui & B M EHZEHLH 2 —. [HhE L~ IR ZeE,2011,13(4) :326 —330]
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Effect of maternal vitamin D deficiency on lung morphogenesis and platelet-derived
growth factor-A expression in rat offspring

GU Hai-Yan, ZHAO De-Yu, WANG Quan. Department of Respiration, Nanjing Children’s Hospital, Nanjing Medical Uni-
versity , Nanjing 210008, China ( Zhao D-Y, Email ; zhaodeyu98@ 126. com )

Abstract: Objective To study the effect of maternal vitamin D deficiency on lung morphogenesis and platelet-
derived growth factor-A ( PDGF-A) expression in rat offspring. Methods Sprague-Dawley ( SD) female rats were
randomly divided into two groups: normal control and vitamin D deficiency, with 6 rats in each group. The vitamin D
deficiecy group was kept away from light and fed with the forage without vitamin D. After 2 weeks, the rats were mated with
normal SD male rats. The morphological changes of fetal rat lungs on day 20 of gestation and 1-day-old neonatal rat lungs
were observed by light microscope and electronic microscope. The levels of PDGF-A mRNA and protein in fetal and
neonatal rat lungs were measured by reverse transcriptase-polymerase chain reaction (RT-PCR) technique and Western blot
method respectively. Results Under the light microscope, smaller alveolar space, smaller diameter of the respiratory
membrane and thicker alveolus mesenchyma were observed in lungs of fetal and neonatal rats from the vitamin D deficiency
group compared with the controls (P <0.05). Under the electronic microscope, fewer lamellar bodies but more glycogen
deposition in intracytoplasm were observed in the lungs of fetal rats from the vitamin D deficiency group compared with the
controls. There was an increased number of empty lamellar bodies in neonatal rats from the vitamin D deficiency group.
The levels of PDGF-A mRNA and protein in lungs of fetal and neonatal rats from the vitamin D deficiency group were
significantly lower than the controls (P < 0.05). Conclusions Maternal vitamin D deficiency during pregnancy may
inhibit the development of lung morphogenesis and PDGF-A expression in late fetal and neonatal rats. The low expression of
PDGF-A may be involved in the inhibitory effect of vitamin D deficiency on the lung development.
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M AA T E AL E T LI . (RSN ST R
T Vit D Xl A AR (A e
Vit D 2 Xfifi & B 5% e i ZE R I 55 H i E R S0
WA AR B . /R R M AR K T A (platelet-de-
rived growth factor-A ,PDGF-A) & —FhEEE I AT
PR R Rk i S kT SO e, ARIESE
KM Vit D gz R B, WSS Vit D = %4220 d
(E20 d) WJiG Kogi 4= 1 d KRR IE S K E K
PDGF-A FIXHRZM , TR Vit D Bz % il & &
R S m] REAILA

1 ST

1.1 ##

Sprague-Dawley (SD) KU B K w34
Hls , ANEr Vit D DR K OE H DR I A F e 1L 3l
YriERkL o RT-PCR {5 : Trizol 1 H £ [ Invitro-
gen /A, ANTP M-MLV [z % S Jiff \RNA Jifg 417 1] 741
S Taq F§W H Fermentas (MBI) 22 W], 5149 11
B AW ARA FRA A A . Western blot {71 ; 7]\
FPL KB PDGF-A Hifk M { 55 [ Santa Cruz A ],
HRP FRic i F40/N B 1eG W B b st A2 e 4wl
RPTK M B-actin K HRP FRic 1L =EH1 % 16 ¥
H Bipec A ], ESL &G & i 55 F Pierce /3 F]
Fefit,

1.2 SRR

BRI TR SD KRG B RAFHEME R 12 1,
A HE 200 ~ 250 g, FEHLAT A%t BRAE K Vit D e = A58
4,446 . BREESIREAR%Y ik, A
WHE BR3P LB MR SR AR TR, LA
AN Vit DAL R X6 BT DL IE B A R R
PIZLE B K, AR R SR 2 J . F s ROR A
a3k (HPLC ) A W 2H K BUALTE 25-OH D, /K-,
Bk Vit D k2 SRR £ ) e, HER S IR SD K
EMERE TR 1 LS, AR Bk Ry 24 H
ek EO.5 d, JEth AESE R SR iR R, AL Ak T
NGNS
1.3 REVIRFERLENE

F4TF E20 d B 3 HA R, 51 Sib 385 37
RPFIE EUIR B, 5 22 B 6 UG B, 2 8% i 1 OF:
WG ; oAy 3 R R A AR A i e B R4S L 6 HT
A B2, BBl A 2 L) 4% Z2 TR EE 2, 7
FRUEK B GRS A, U)R REEE 4 o, B BETEORS

JEE 2 K, HEL- T3 AN e 0, DB WL It i B 285 &
Ao BRI SEE 3 DR, AL BT REPLEE 6
AN, >R FHEETR 801 JE 243 B B4 I = A1 M 76
SRR R TR RR T 2 B A28 T f ) o SR B
1.4 BERVIRFMERNE

BT A 1 mm® KN ,3% IR SR E,
PBS VE¥E, 1% HRIR 5 [ 7 , PN B AR B B 7K, I R
P o, s s @) R, U 0 B SRR T
PUR A e ke A
1.5 RT-PCR %#ill PDGF-A mRNA %%

BRI 4121 100 mg, Trizol — 25 34 il 42 &
RNA, i 8 5% J5 B 1 pL #4757 PCR, PCR & RN
20 wL, Hor PDGF-A KL IE LEE G197 4. 5'-
CAGGACGGTCATTTACGAG-3', [z X465 9751 .5 -
TGGTCTGGGTTCAGGTTC-3" , F=# - i 270 bp,iB k.
WL BE 58°C, 28 M1 ¥F; GAPDH 1F X 4% J§ %1 . 5'-
CAAGTTCAACGGCACAGTCAA-3' | Jz L4 ¥ 51):5'-
TGGTGAAGACGCCAGTAGACTC-3', 7= ¥ £ JiF
149 bp,iB KRR 60°C ,28 MEH, B S wL PCR =
Y 1.5% BifeisE e A TRk, LA UVP SR BEH
SO 5 PR R SR A ) 14 7 0 %) L Dk S EA T IR BE 4
fi, FH Labwork 3.0 #0443 A LUK 45 IO BE (A)
{H, 455 L) PDGF-A/GAPDH 4 W 6 2 e ik 172
FE BT,
1.6 Western blot #£il]l PDGF-A EHXIE

BEHIEL 150 mg A2 47 Al 4120, vk 24 1 mL
(W H BB w) L 4% 151000 i A28 1 il 0 1)
) 513, vk b 2% 30 ~45 min, 12000 r/min 15 min
B JE B RS, H 8 (Bradford 15) I 2R VR B
e 1:4 A5 x PAEZ PR, 100°C 2 10 min 47
£, B0 60 pg [ SDS-ZRNM I e BEIE (10% ) HiK,
100 V {58 R IREAF 4R MR, 5% AR == i
£ 2 h,—H(PDGF-A,1: 200 ; B-actin, 1: 500 ) 4°C
W, 1 x PBST 3k 4 ¥k, ¥k 10 min, HRP
FRiciy —Ht(1: 5000 ks ) MR 1 h,1 x PBS {3
Ut 4 W, ERR 10 ming, ] ECL /RS 540 . 1
2 EJEAE Quantity One B4R X FHME A #EAT IR
JEEERR 4, A5 R LA B A/ NS K EEAE L kA T
G307 o
1.7 SitESDH

JH SPSS 13.0 4143 #r , B ds LA S B + e 22
(x =), WFEARBEBHLECRH ¢ 30 KK,
P <0.05 hERAGI2EE L,
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1 BHEMESFELRE (vss)
2 #Z£R . MR R AR B
ZH 5 n )
(pm*) (pm) (pm)
o E20 d RAGXTHRZL 18 185 %20 63 £4 8.2+0.6
2.1 WAZRME 25-0OH D7k F E20 d JRJIGMERIZH 18 137 +11° 50 £7° 9.4 +0.7°
SEUFFHETT , BRI 41k BUALE 25-0OH D, 7KK Hide 1 d R 18 392+33 85 +4 4.8+0.8
. Bide 1 d SR 18 309 £39° 70 +6° 6.8+1.0°

65 +9 ng/mL, % Fa2H K 57 +10 ng/mL, FiZH 22 0] 22
FIGE R X (P >0.05) ;5050 2 il Jo , #E R 4H 1ff.
1% 25-OH D, 7KK 39 +6 ng/mL, X B2 K 66 +
11 ng/mL BRI T X AL (1 =5.45,P <0.05) ,
$&7R Vit D fik = K USRI ) .
2.2 FEWEAHALR

5[ TF H6F REZH AR L, BRI 2 22 20 d iR R
WIHE 1 d AR U 2 R v s 35 /0N, it ot J) [T 28 4
HA L, mIFREIE, HA 20 d Jif BRI 2H 20T DL fE i
A g1, WA 1,

Xf B 2] Fi

E20 d

B 1d

E1 RETEHETFRMERCHRAR-GL g, x200)
X ARZE E20 d iy il e 960 225 4 S0 ML 00, s 900 e R /N 3 20 AR 2
£20 d o] WLABMR AL BRR (3K 77 ) 5 WP IRALZE SR 1 d Ut i 4
2 IR IR, JH FE 45 4 L AR s R ZE A s 1 d g L I e 4
D EERAS TN J S AR LR

E20 d B G BN 6 57 2 2 1 RSP 34 0
JREJE] A% 35 /N F [F) % % BRAL (¢ = 17. 39, 16. 64;
P <0.05) , P-4 i g6 [ B J2 B K F 0 B4 (¢ = 3. 07,
P<0.05) ;4 5 1 d BV HT AR B 367 35 3% 1
S W B AR /N T X R4 (¢ = 15,77 ,4. 605
P <0.05) , P34 ifi i) gy J52 B T % B4 (¢ = 4. 51,
P<0.05), WFE1,

a: 5 [F X BREAH L, P <0. 05

2.3 EHTHREWRMALR

XTHRZL E20 d JEH A 10 B b R A0 A
M)/ 2/ INMAGLAA TR, S5 F T T 3508,
JT P AT DL T I R A S R R A 2, A T
L SR I il 5 A MR 2 /MAR I T Rty b i 5 H
BT BRAL /D BRI R Bz 40 A 5 P 1 A2
MK B 50X B A2 MR SE B, Y
BT IR UTRR &, A M2 L o 1 H % R
A 1 d KR4I 1T RYFle b j7 A )2 MA £
H A5 M & B A s 2 0L, 7T 0L/ e F
GG T AU L B 240 B A5 A 2H AR )2 /AR S5 4
iy, oA 2/ IMACA HEZS B deb i 3507 Ak, 5 P 44
fugsb, WL 2,

X IR 41 TR 2

E20 d

w1

B2 MHELRBREERGENME, x12000) X184 F20 d
HEHT] WLERL AR SE & TR AN A5 5 IR E20 d A )2/ MAD S5 R 5
B, AL e DL BT OB R DURR 5 RHIRAAE S 1 d Al I -4
FIfG T UM L B AR AR AT | d AR MAHEZS B B 1l
B (FF LR ) o

2.4 RT-PCR # il PDGF-A mRNA %%

BRI 2] E20 d PR BG DA OB AR 1 d RU
PDGF-A mRNA )55 W] B 55 T X 2 (1 = 4. 94,
8.54;P<0.05), WK 3 f132 2 .
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1 2 3 4 M 1

GAPDH 149 bp -
. P

3 FhZHZE PDGF-A mRNA fJFRiE  1.E20 d %044 ;
2.E20 d ARHIYL; 3.8 A 1 d XA ; 484 1 d BRI ;M Marker

R2 HBAKXRAEL PDGF-A RiE  (x:s)
215 n mRNA FHXSIRSEE B A IROG R
E20 d iRREXTREZH 18 0.969 +0. 100 0.517 £0.039
E20 d IRfiGEmIL] 18 0.678 £0.017* 0.407 £0.010°
B 1 d xR 18 0.886 +0.049 0.663 +0.034
Bk 1 d R 18 0.784 £0. 163" 0.374 +0.022°

a: 5 [ B AL, P <0.05

2.5 Western blot #ill| PDGF-A & Q&KX

A2 E20 d RRG LA MR 1 d R 240 4
PDGF-A [y R IEU R 5 T XA (1 =4.79,
12.36;P <0.05) , WLI& 4 132 2,

E20 d XFAE4]  E20 d BRI 1 d XFREZL 1 d B4

PDGF-A R — — — T -

o . e EE—
B-actin —

B4 JAXRMALR PDGF-A EEHRIE

AV

3 e

5
Vit DXl & 7 A 7R A5 3 T 0 A A
Al o BIYIBIFSE AR, AR R B A il B o 0 A 4
VB, ELI IS 1 R, ZE BRI P Vit D RSy
B LR Vit D 9655 L IR OB
7, Vit Dz A P L PERE i & B A S |
R IR % 2R 00 0 I W 8 300 2 A R 45 0 2 8 4R
AT Vit D ez m] il g R

NN LT 50 5 W, B ZE I B 0
NI BRI 0, R RAG E AE
RS A B Bl w O R, (R A I ] Y 22 B
21 ~22 d & H WAl R & RS T N4 28 ~
32 JE LA, BIVERSE S0 A s A e 0 5 2 S o 4 R
JFRAIAL, A 7E5 2 ~ 3 JH g o ASHIF ST ik
P E20 d AEJG 1 d PN TE] A TR 252 £ 13 0L

£ Vit D il = % 22 g i BRSGRT A K BRI 9 i 4 it
AL RE S

AT KRB, 5 1EH X ALA L, Vit D G = %
M) 1 ARG BRI (E20 d) Jewn A= 3 (A2 a1 d) R RUIE
TERLEHIR T FRINA S b6 it Js T AR AR /)N ity
() B A8 JEE A 38 B B R B R, X i P A A 03
B Vit D ez 52 1l A e s il v 4k, DT T BE R
M A BRAE i T 8 i AR S B e ) SRR A

iy SR TG Y B el 10 Y fiivf b R A A
SEAFAERRZ /AR B9 0b 2 iyt AR R, BT AR
JZE/AIMATRIIA A S il T RS [ 57 200 Bl 43 A B3 ) R AE
bR & 1 b DO AR 5 G O PR 2 R A
Ft S ARHFFT R B B 4 SR AESE, Vit D ez
P E20 d Jigft Ko As 1 d R TT Y fii o | Rz
S0 60 18 A AT L 1) B0, A2 /AR 25 4 % S
RS 5 R TE TS R T i R, LRSS R4 E20 d
G L1 U R B 5T PR B RN BR A 22, 3
5565 W52 B 1Y 52 i il & B 45 R — (. Nguyen
SEDVHEGE R 1,25 TR EA % D,[1,25-(0H),-
D, | A A IT Ul F Bz 41 NCI-H441 1,6 8k
fR R BE (F1, 6BP) ) mRNA ik i, #E0 F1, 6BP
TG AL AT e B S A8 R 2 5 1,25-(0H) ,-D;,
A2 i 96 2% TRT P 400 J5 A 223k, () s D RRUR

it & B i RS2 AR N Z AR S AR R 15
Wi AN . PDGF 4V h—Fh BB e A 2253 221
JRZE T - Fn bR, A & & 2 C
Bk sz 3 5CHE, PDGE 73024 A,B,C,D 4 Fpir iy,
Hirr PDGF-A ik F I AUy b 7, ml fie 2F [a) s 4
ML EE , A ST B S A
A B, T B 40 LGS A B Rl 2 B B BT,
KT BB S BURAE 4 SR A B A B
AR ST KB, AT PDGF-A JEH 5" 5 5% 5 5
B A —1> 66 bp K/ T (ACE66 ) J7 5]
84— Vit D W6/ (VDRE) , 24 1,25-(OH),-D,
HZK(VDR) 85 BT MR -Z R E GG, Al it
VDR L y%e5PE DNA 455 % 5 PDGF-A KL |
) VDRE 8 H.AE H, D1 il PDGF-A 3 X () &
iK1 Nguyen 255 CIESE K R IH 11 % |- iz
AR AFEEE 5414 VDR i RE BB VIME, &
R EER R, Vit D g2 SR 22 20 d JRAG B
U2 PDGF-A JER I HE Ak, I B8 T
YRR, R AR Vit D AS & ] LU 22 i 1A i
ST BB 4H 40 PDGF-A 193236 T, IESE T
Vit D X PDGF-A (i E M, 5 LR B A —3,
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