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Effect of 1,25-( OH),D, supplementation during gestation and lactation on TGF-p1
and Smad3 expression in lungs of rat offspring with asthma
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Abstract: Objective To study the effect of 1,25-( OH),D; supplementation during gestation and lactation on TGF-
B1 and Smad3 expression in lungs of rat offspring with asthma. Methods Thirty-two female Wistar rats were randomly
divided into four groups: low-, medium- and high-dose 1,25-( OH), D, supplementation and control groups (n =8 each).
From the 7th day of gestation, the three 1,25-( OH),D; supplementation groups were administered with 2, 10 and
20 pg/mL of 1,25-(OH),D, respectively every other day until weaning (rat offspring: 21 days old). The control group
received normal saline instead. Then, bronchial asthma was induced in rat offspring from the 4 groups. The protein
and mRNA expression of TGF-B1 and Smad3 in the lung tissue was measured by immunochemistry and RT-PCR.
Results Eosinophil cell infiltration and airway inflammation decreased in rat offspring from the low- and medium-dose
1,25-(0OH),D; groups, but increased in rat offspring of the high-dose 1,25-( OH),D; group compared with the control
group. Immunohistochemistry of lung tissues showed that the expression of TGF-B1 protein and pSmad3 decreased in rat
offspring from the low- and medium-dose 1,25-(OH),D; groups (P <0.05), but increased significantly in rat offspring
from the high-dose 1,25-(OH),D; group compared with the control group (P <0.05). PCR showed that the expression of
TGF-B1 and Smad3 mRNA in the lung tissue decreased in rat offspring from the low- and medium-dose 1,25-( OH),D,
groups (P <0.05), but increased significantly in rat offspring from the high-dose 1,25-( OH),D; group compared with the
control group (P <0.05). Conclusions 1,25-( OH),D, supplementation plays a role in regulating the immune system in
asthmatic rats. Its mechanism may be associated with regulation of the expression of TGF-B/Smad signal pathway-related
proteins through the vitamin D receptor signal pathway. [ Chin J Contemp Pediatr, 2012, 14(5) ;366 —370 ]

Key words: Asthma; Vitamin D; TGF-B1; Smad3; Rats

[ ks BB 12010 11 =175 [ &[0l H 12011 - 12 -27
[VEH A ] R, o, LA o
BOEEL(EE A S A6 I S E s

- 366 -



55 14 B S 1)
2012 4E5 A

W E % &L &

Chin J Contemp Pediatr

Vol. 14 No.5
May 2012

I M — P LA P ST A S oy AT 9
FEARHER B M . 1 ZBFFEUESE TGF-B/Smad
G S G R ) K B SR AR ek
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0 LR PP G A 8 38 2 Ak A D R AR g A ik
By A . TGF-B 4324 3 ASMEAL, Horp TGF-B1 1)
RS  o TGF-B S IRZS {55 vl il
A% Smad2 B8 Smad3 #ER{L, 5& 5 Smadd L E &
Pt A0 HIAZ N IR TGF-B/Smad {5538 B AH G2
PR IR ST R Ay B4R 2 D T
5 i SO e o AP R 1 R A A T AR R
HFTT TR IRIG b sEaE Y 1,25 -4k
A2 2R D,y [1,25-(OH) , D, ] ] g6 12 Mg o U & 28 i
TS 8 it 0 i B A A2 i ok s B AR L (H
S 3 o AT P LSRR 2 HEAE A A A0

ARWFFEAR BEA A ) & 1,25-(0H),D, Tl
TGF-B/Smad {551 [ 2 [ 47 7EAH B 56 &, i 2o
SR BRI M R TR % U fiey S50 A0 2L 0T AS [) 590 )
1,25-Z 82284 5 D IO 22 K U 2H 24 v TGF-
B1 J% Smad3 FikMFZM

1 HEE 7%

1.1 s

1,25-(OH),D, (Sigma 24w, ), I H H
(OVA) (Sigma 2], £ H) , PR pSmad3 £ 5
DA (Abcam ) , /] BT K Bl TGF-B1 B 5 B4t 14
(Abcam) ,HRP Fric iy IeG — 371 ( Dako) ,DAB Zt A
RS ( F#{E) , RNAiso Plus ( Takara) , % Y6 &
£ PCR i & ( Takara)
1.2 KBRS /E FOER 44

TE TS NAEMENE Wistar K32 HKREFE 170 ~
200 g; it Wistar KL 16 H, R E7E 200 ~ 250 g,
Yol B b E R R SR sh P .

WEPE Wistar KB, BEALST 0 4 20, 40 8 H, 4%
H R BRI Wistar JRFR 20 1 IWHIG I, 45 HIE
JRATHEVE R AT BB IR A kA, DA IR 19 Y
RNZHH 1 R AEZZEE T R, LIRS 7
NG T AR ER 1,25-(0H),D; (K57 & 4H
2 pwg/ml ™, )B4 10 pg/ml, O R 41
20 pe/mL) XFHERZH AA: BEER KA R ), A U R
Xof Ml BREE AT PR R, AR A A 4 T A [ R (AR
F 2 pg/kg, BRI 10 pg/ke, =7 E A
20 pg/kg) /Y 1,25-(OH),Dy 11, XF BE4H LAAE
FER/K (10 mL/kg) AR, H3IFHORBRAE 21 d W

FUA A, B2 S0k i A R BRI AR R £ T
AL FACK B P AL 8 3, A4, ZE T L
JEHE 1 RS 8 KAl T IE 4T OVA 3K
(1 mg OVA +200 pg A A +0.5 mL A= HEERK)
0.5 mL,%5 15 KLl 1% OVA ZAL# % , 1k 30
min, LR T do RGEAK G 24 h JEFTRRET, 45
FLZCIHT] B2 TR B TR R A7, TR AT
PN it PCR FH 4% Pk /R Moot K BRaE T 42
SR e e UG I 2 24T ez Ak

1.3 XWHE

1.3.1 XABMAZBEIIR AR
BT 4% th e R SAR T E E 24 h oK A B
1 YR AR - JH4 (HE) Y5 78 200 f5k%R
TRRE SR IR P AR AL

1.3.2 ARZa28 TGF-B1 & pSmad3 & & & ik 6945
) WA Bl A T A 85V s, T e e 1 44k
ST PR UL ) AR U) #6478
I PR EE HUARE (DAB @ ik &0 B
R, W N S B o s . A4 AE R
KR LUELS ) Fr, Bk U] 7 UL R 10 1~
FE5E IR ( x400) o BIPEXT B DL PBS B —
P, Hopd S AR TR, BHAE SRR S A o 0 R, 3 5
W, ZIscmke gy k" ff ] image pro plus
6. 0GR 58, VIHAGE I B A= & Rl 40 i S 4
M 2 Gt A G R B o (PP ) AR 3 G
(10D) i, 0T AR RIS/ PRI S AE A R 2 £, 10D
{H,79R TGF-B1 J pSmad3 PRI IR, kY hE
BUBC10 AR, O SR iZ A1 10D fE

1.3.3 Z A F M5 P TGF-1 & Smad3 mRNA
g 2 I F RT-PCR 42 AR K, 4% B RNAiso

Plus {6 #3348 S B M4 210 B RNA, 2841836
FERETHRIIN L RNA (v B K W A260/A280 L
o i sl ) & B AE U], 37°C 15 min, 85C
5 s, % RNA i %588y ¢cDNA, —20°C {47, 519X
i/ 51 A TGF-B1 ( E 7 51 #: 5'-GAACCAAG-
GAGACGGAATACAG-3', F i 5| #): 5'-AACCCAG-
GTCCTTCCTAAAGTC-3", #4724 299 bp) , Smad3
( 37514 :5'-TGAACACCAAGTGCATTACCA-3', R
WiB| #: 5'-TGACTGGCTGTAGGTCCAAGT-3" | I 14
7747 495 bp), GAPDH ( |37 5] #%: 5'-GGTGAAG-
GTCGGTGTGAACG-3', F i8] 4):5'-CTCGCTCCTG-
GAAGATGGTG-3', ¥ 14774 233 bp) . Jii il Takara
RAERAE VLT, R FH W 253k PCR BN 45 4 : 95°C Tl
A5 30 s;PCR JJ3:95°C 5 5.60°C 3 5,40 MG,
TR REAILI 1) CT f,mRNA ff =224
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FAAA X 2% 35 #0441 B.-XL ( REST-XL-version2 )
ff RT-PCR 25 HE3E47 4040, AL Livak 460 B3
i A B R R S ) S R A AR R Rk
PR A U 1 H R A Rk i =27 R
R LT 2 A s DR 3R TR X ) BRUZH Y 22 A A%
%o SRHI SPSS 17.0 Geit it dt AT geit o, 45 R
DARSRI = W2 (x +5) FoR o A BERAT G IES 010
726551, W Z2 2010 Lo AR T J7 22 0 W, 24 1) 75 195
FHR T SNK-q A6r 55, 75 D)4 H0 80 RO AR K- 7 R
A AR 2SO AT M 22 5 MR AT Rk . A

PG AT A LA AR 87 2 A5F , AT Kruskal
Wallis BLAIKH . P <0.05 HERALGIT¥E X,

2 #R

21 BAFRXSENAKNFENE

AL RIBALLLE A R L, 2 3R BL
SRR, U L AN | R,
PPN S AT 2, A L FRORS L0 b
RIS S AN A L 1.

B1 SAKXRIEALFEYIF AR - oy

B RRE AN MR, R AU B T IR
ﬁé‘ﬁ?éﬂﬂﬂ’ﬂfé‘?l’ﬂo

2.2 BAFRXSKE
Rk

LR IRLA LE IR PRI 2 TGF-B1 B ik
fEE(P <0.05) , {EAR . H 7)o P 40 1) 22 S e 3o

SC AR A N F R R 3 = (P < 0.05) 5 55 % 1
éﬂ?i‘ﬁ FC, AIG HRSR A 2 pSmad3 /92 3K 5 FEAIG (P
<0.05) , H A 77 f2 41 AR50 4 4 R IR s B A (P
<0.05) , 1ty A A R I R (P <0.05) . W
x1,K2,

ffiZE 22t TGF-B1 #1 pSmad3

X 2 IR 4 21

TGF-B1

pSmad3

2 FRAFRATAL R TGF-B1 F1 pSmad3 4% H L e (DAB, x400)
] e € O Ay P P e 5 R

mad3 K AR, 0 755 7] 2 W B SR

@, x200)
%fﬂ F%%i)u A e e 2 S N B 5 S50 BB AR L, IR i A LR B I SR
T LR, TR A 2L, B REY ., 45 T N RRE i I P 3 22,

A X IRAL, B ORI ZE, C Dy sl dl, D il
PRAE | b BN AN LAR A 2R A T DL
I ] R R

®1 ZFHFRZXKEMALRH TGF-pl 1 pSmad3

MIRIE  (vzs)

4151 n TGF-B1 (10D) {i pSmad3 (10D) {&
Xf R 2 8 12.5+6.1 10.6 £3.2
{5l se 8 8.1%2.5° 7.7 £2.4°
i 8 6.4 £7.9° 4.2+2.7%"
R 8 18.8 £9.2%bc 13.6 £6.2%b¢

F 1§ 9.7 15.7

P1{H 0.0 0.0

a: A HRATHEE, P <0.05; b SR AL AR, P <0.05; c: &
PR R R, P <0.05

rhR e 4L R 70 21

5% BRLLAR LE , A% 50 4 TGF-BL Al pS-

- 368 -



55 14 B S 1)
2012 4E5 A

W E % &L &

Chin J Contemp Pediatr

Vol. 14 No.5
May 2012

2.3 FHMAFRISEMALH TGF-B1 F1 Smad3
# mRNA F&ix

55 A H A, AR i 2 5 R R AT U 4
ZU TGF-B1 Al Smad3 f) mRNA 3 2 A0 X35 % [
8%, T A e 2 A U 2L TGF-B1 Al Smad3 iy
mRNA X FRIBEHOYS & (£ 2) . REST-XL 2.0 #%
PG i 4 R W], 50 B AL B, IR LA T R
Jifi 21 TGF-B1 mRNA kAR, 22 7 A it
(P <0.05) 7 Smad3 mRNA kAL &,
RG24 PR 4T BU 4L 20k TGF-g1
1l Smad3 mRNA KK A, 22 7 A Giit24 5
SL(P <0.05) 5 ) 5 AT BU ZH 23 b TGF-B1 Al
Smad3 mRNA FEW W&, 2 RASHIHFE X
(P<0.05), 33,

K2 RAFRMAL D TGF-B1 F1 Smad3 mRNA
%é]‘jj (x%5)
21 51 n TGF-B1 Smad3
Xf B2 8 1 1
sl 8 0.6631 £0.3562 0.2246 +0.0810
Rl 8 0.5503 +0.4229 0.1699 =0. 0682
R A 8 2.3898 +0.9664 2.1578 £2.9961

%3 A REST-XL2.0 H4x & AFRMARH
TGF-B1 #1 Smad3 mRNA Fix = REILLE

S (n=8)

Efat Kik i 95% CI P 453
iSilk=ei!

GAPDH 1

TGF-B1  0.615 0.399 ~0.857 0.368 ~1.476  0.029 R

Smad3  0.393  0.148 ~1.259 0.100 ~2.853  0.051
RabilEeE|

GAPDH 1

TGF-B1  0.452  0.176 ~0.963 0.125 ~1.548  0.028 F#fIG

Smad3  0.324 0.157 ~0.873 0.109 ~1.975 0.013 F#I%
125 70 e 4

GAPDH 1

TGF-B1  2.043 1.217 ~3.618 0.595 ~5.642  0.033 {5

Smad3  2.255 1.091 ~4.801 0.744 ~10.672 0.034 45
3 g

1,25-(OH) , D5 YW AR 3 e A6 0 i PR AR
=9 1,25-(0H),D;, e il it 54E4E R D %1k
SEEVRTT PR A T, G I g S B AL 14 3
FE K H AT T AR ALY
RO TSR AR AR AN [R5 4 1,25-(OH) , Dy 3

AT AR i K U 4R R D AR R
3K, I — 2L R 2 Mg R BRI 2R SAE B A BE
HorprEsilt 1,25-(0H), D5 (20 pe/kg) BT H fine
AR D S ARFIE I IR Mg S AT N, T ARG )
1,25-(0H),D; (2 pg/kg) FirpFl 1,25-(0H),D,
(10 pg/kg) THUU AT 4EE R D Z KRR KL, IF
PR 7 iy JEAE SV

ABFFERE A )5 1,25-(0H) , Dy 5 1%
Mg K B T ZH 21 P TGF-B/Smad {553 g AH G H H /Y
PR, HE Je @455 R RF B bl 1,
25-(OH),Ds T ZH A Bt 26 2R 14 9 A S 107 WA A 558
Xt R AR, i R 7R AR 1,25-(OH) . Dy B AT Bt
L LNGRAE S W0 IR ZH 2, e AL R B
gAY RS I AL TCF-B1 & pSmad3
Feiktneb ARG AR, iR A R B B2
o ARGR K Hp ) A 2 A U 414 TGF-B1 K
Smad3 mRNA. [ 3 1K B 0] 1R 2 A i 77) 2 1) A8 1%
AR, L A 7R 2 g B A, T g 79 2 i £ B
fifiZH 1 TGF-B1 K Smad3 mRNA HyZF AU & T
XA X 5 R AE SRR R A [ R R T 25-
(OH), Dy U5 114 15 Mg K BT 25 205 B A 25 2R
FH—20 R WG R Y 1,25-(0H) Dy 30 5 %
M KA b 4 2R K D Z AR Rk, Il 5
TGF-B/Smad {551 % 19 A1 G AE I, 410 ] 2 38 % 114
BOVEA - TGEF-B1  Smad3 25 [ 3% 2k , 1 1) A 7 H X
I i 1) B 3 1 PR DU TR AE SV . WFTE4 2R4R
ANAEATAAEA 2R D IO L 2 S 5 S
AL e R BAT R ARG PV, AL vl R 2ad 1t
TGF-B1/Smad 5 Sl 1T R 514 o SR E HE—
AUEISZWITE , b0 B FHAEAE R D SZARBEITH, B
Wrizf o 18 % o LR U 2 20 TGF-B/Smad {5
SO H R IB AL, IN L 4EA K D A% R
PEVEFIRIBLES TGF-B/Smad 5538 i 22 ] 1) g D)
KA =W

£ bRk, At g 4 1,25-(0H), Dy 11
AR Wi 0 ) 1) A E SN, HL 55 AR S
HALHI P fE5 1,25-(0H ), Dy F X TGF-B/Smad
T E AT G AR IR R R 5, 31X I R T 7 12
i S SO P I ARG A BLE LA {H1,25-
(OH),D; Unfaff TGF-B/smad {5538 s 4% 3 15 12
AT — 2 B

(& % X ]
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