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TR TR P2 20 o 1) P 338 2 it - SR A s 1o Jr s il 45 2L B BRI PKA (CREB J¢ GDNF mRNA 7KPA8 4k, &R 5
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Effects of prenatal taurine on mRNA expression of PKA-CREB signal pathway and
glial cell line-derived neurotrophic factor in fetal rat brains of intrauterine growth re-
striction
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Beijing 100026, China (Liw J, Email;liujingbj@ sina. com)

Abstract: Objective This study examined the effects of prenatal application of taurine on mRNA expression of
protein kinase A-cAMP response element binding protein ( PKA-CREB ) signal pathway and glial cell line-derived
neurotrophic factor (GDNF) in fetal rat brains of intrauterine growth restriction (IUGR). Methods Pregnant rats were
randomly divided into 4 groups: normal control, ITUGR model, low-dose (100 mg/kg + d) and high-dose (300 mg/kg + d)
taurine treatment IUGR (n =5 each). IUGR was induced by food restriction throughout pregnancy. PKA, CREB and
GDNF mRNA expression in brains of newborn rats was detected by reverse transcription-polymerase chain reaction (RT-
PCR). Results PKA, CREB and GDNF mRNA expression in the IUGR model group was significantly higher than that in
the normal control group (P <0.05). Compared with the TUGR model group, mRNA expression of PKA and CREB in both
the low-dose and high-dose taurine treatment groups increased significantly (P <0.05); GDNF mRNA expression in the
high-dose taurine treatment group also increased significantly (P < 0. 01). Conclusions Taurine can increase mRNA
expression of PKA, CREB and GDNF in fetal rat brains of IUGR. This suggests that prenatal application of taurine may
increase neurogenesis of the central nervous system and endogenous secretion of neurotrophic factors, thus providing
neuroprotective effects. [ Chin J Contemp Pediatr, 2009, 11 (11) ;923 —926 |
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TUGR B YIA AL, 6 I A= fid 2 % TUGR fifs BRI 2 1
B A-cAMP 7 [ o445 4 % E ( protein kinase A-
cAMP response element binding protein, PKA-CREB)
B T3 240 i 5P i 2278 3R T (glial cell line-de-
rived neurotrophic factor, GDNF) mRNA 2 ik [ 5 i,
WFFE2F B R X TUGR ey BURG 453 3 1) O 47 4 T B L
i, A AR TR I PR BT 3 TUGR Jigi 458 £ 4 4k 2R 16 AL 7k
FNSEHARE o

1 HRESF%

1.1 KA

B % 4F Sprague-Dawley K B : M4 20 R, i
PE10 H K 250 ~300 g, Tl K BUSURL AR
FEAROK (BhH45 1k ¥ AR B R K2 S S
HO PR L) o REBRREMERE RS RLL 2: 1 A%, RH R
BRI Sy i sk, LLUR BN + 2 H RIEIRES 0 K,
Fie 2 2P )y FEAIL A3k 4 4 X REZL TUGR 4 /N
(100 mg/kg « d) Je F 5 & - fif /i (300 mg/kg « d)
I, U 5 HA R
1.2 TUGR #5844k

XoJ HE 21 T Ui 4 PR AT B AU R I e e B HU
PR E R, SRR BYUR 8 TUGR )
R BRI S 1 HIRE ARSI EH T
X IR R Y 40% (10 ¢/d) , OKFER . /N
R FR A B HETARLES 12 KU B AEf R
FR N4 R 45K 100 mg/kg il K 300 me/kg'!
(Wako A Al $24E, 1L :205-00115) , H 2 AR -

IUGR By HI WribndE : 22022 R A SR v ik )m , FL
FAPFRE AT A BUAE KA 2] 0. 001 g, Ik T XF R4
BE RO AT R 2 MR TUGR,
1.3 HR#f

FRL BRI E 10 FURG B, 007 3k B Bk 2 (A
#]0.001 g) 5, 2BV E T -80°C F URAFF
1.4 PKA.CREB % GDNF mRNA #illl

K P A bl S-SR A5 Bl % S v ( RT-PCR) 5
o BUIR BRI K2 it 4 21 24 100 mg, TRIZOL 2 fi#
WM PR AL & RNA F 273BR0O2588 AU IR
AT (BIO-RAD ) 47 28 i, 106 4% 51k 5 by 44 HR K

7 & Ui 45 (Promega, A3500) #EAT#AE . 51K A
Primer Premier 5.0 3501t , 28 58 K R A R ik HL
5 H A B T i FE [FIURE , B B AR TAEHEOR T
FEA TG, 5P Wk 1, Taq Bl B RIEE A4
W TFEA PR 7] ( TaKaRa, DROOTA ) , 65 8 & [ 474
{X (580BR, BIO-RAD ) #4174 14, PCR 43§ 2 1F:
95°C 5 min; 94°C 30 s; 3B 'k 30 s ( B-actin, PKA |
CREB } GDNF #yiB & & & 4 5 2 51°C . 55C .
61°C);72°C 1 min, 35 PMFEH; &5 72°C 10 min,
¥ PCR SR 41 7.5 pL fin 1.5 wL 20AEZ2 ik, 78
1% BrRNEWHEE IS b HL Yk %) 50 min (HL s 100 V), H]
BE R F GE AT AR S IR 3 B, D45 4 PKA
CREB J GDNF mRNA "33 74 i) 73 WO B {6 5
B-actin {1 LL{E /7 PKA .CREB & GDNF mRNA [f)
FIBKF-

=1 5|¥F5
£N 5191751 P (bp)

PKA F: 5'-GCTGG CTTTGATTTACGG-3'

R: 5'-GATGT TTCGCTTGAGGATA-3’ 505
CREB  F: 5'-TCAGCCGGGTACTACCATTC-3’

R: 5'-TCTCTTGCTGCTTCCCTG-3' 252
GDNF  F: 5'-CCCGAAGATTATCCTGACCA-3’

R: 5'-TAGCCCAAACCCAAGTCAGT-3' 242
B-actin  F: 5'-TGGAATCCTGTGGCATCCATGAAAC-3’

R: 5'-TAAAACGCAGCTCAGTAACAGTCCG-3' 349
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HEI, HL ) 8 2 itk 1 4 i B P SF- X5 0 g 4%
fm T/NFITE L (P <0.01) 5B 55 BALAH EL, /il i
5K ) R R AL R R R I R Y 3 R IR
(P<0.01) (£2).
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0.01) ; 5 IUGR 41AH Eb, /N 12 55 R 7] 4 A i iR 41
1 PKA #1 CREB mRNA ik 7K 3F 3 i & 1 55
(P <0.05 0.01) , /NAlEAEEERA] GDNF mRNA 7K
-5 TUGR 41 b2 S5 00 1 2 ke, 1 K500t 2R it R 4
GDNF mRNA /K708 & & F IUGR 41 (P <0.01),
K o 2 B R 2 Jify BRI 4 40 PKA, CREB J GDNF
mRNA 263619 75 F/NH 41 (P <0.05 5 0.01) .
W T,

R2 BAFERGERRELRE  (v:s)
TEIREL FEr= R L

2H F1 (o 7 (o

205 ) (%) I (g) ki (g)
X HEZH 52 0 6.34£0.42 0.24 +0.02
IUGR 41 48 9.4 4.99 £0.26* 0.18 £0.01°
NI REITRAL 45 6.3 5.24+0.48%"  0.19 £0.01%°
KRR RA 54 3.6 5.83+0.24%% 0.21 £0.02%

F1{H - 142.13 156.39

i 5.185 - -

P& 0.159 0.00 0.00

a: 5XF R4S, P<0.01; b, 5 IUGR 41 Fb4s,P <0.05; c: 5
IUGR 4 [b45, P <0.01; d: 5/hF 4l ik, P <0.01
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5% 021
A GDNF mRNA

1 ZMAFRREEL PKA,CREB & GDNF mRNA
RIEKTE  HxfIRL4IHE,a:P <0.05; b:P <0.01; 5 IUGR 41 It
B, c:P<0.05, d:P <0.01; 5/NflE 4R AL, e: P <0.05,
f.:P<0.01

3 g

YRR J5 A8 B2 TUGR a3 WIS A, 32
S RHAE RN B SR A T8 M S RER 2, 2R
REIG LI B A SRS FR RS A D) TUGR
LS 2 A T e G 2 AR /N 8 B A
BRRG Be SJiCACRE 1 25 S R B TR BEAE g
R AT R R o AR IR 2 R IR 4
TR Uk A <7 B TUGR i B i < o 0 i T 1 18
ETWE, T RE AR CE FR R BL S AR AR M e Bk
SR I MR B 2 DA 35 2 R GE 0 IE 3 K
BFLE R DF5E B, IUGR A i il 4141 caspase-3

Je Bax T2 R IKE 2, JLA T-AH G E Bel2
FEIRWD IR AR T4 22, JF R0 RN kAU 5
FE™ AT g S TUGR Jif BUIK 2 o st /0 | o Uk
BrEHEZ—,

PKA-CREB {5 53l B 7EM 4 & A 54 (Rl n]
MyERnE ) id e R EEAE M, MAMES S G &
FIRREG 2 R4 & 15 L cAMP SR EFI 55 (5
cAMP R FERE N, W] 5 4L PKA JEREICH A I 2R
AR, i 5 N F CREB £ N i % 53 15 % X Bt
UTHY Serl33 BRI, BERRALIY CREB 7] 5 DNA /)
T CRE(cAMP response element , P i IR 1 2 v/
TCI) HEE AN A A0 T IR A g 3 DR
WAL (c-fos 55 ) | 85/85 I 22 HOME 14 2 1 3l 1T
(CaMK 11 ) | Jilj J5 7 #f 22 78 5% ]+ ( BDNF) K
GDNF'" Sy, 10 B-A6 AL E K A (B-TGF)
5% W 1) — 51, GDNF il i H1 GDNF 58 Ji% 32 {4
( GDNF-family receptors, GFRal4 ) F [i% & 1z 3
Ret M52 4 32 AOR A T Hopf 228 3R /6 T, 4
AR T, SE IR ZE T A S 2 A R A 4
FFEAE i Sl 2 45 5 F X (subventricular zone,
SVZ) FifF D X A& 1K 18] Wik R )2 ( subgranular zone,
SGZ) [y e 1 AR 2 e RE SRR SUIRIA R 56
ML s AT N R IE " RRAME 5
A A B0 Ca®* Wk B A2 iF CREB % B2 1k . 8 0%
MAPK-ERK ( mitogen-activated protein kinases-extracel-
lular signal-regulated kinases , 2224 |55 25 H B4 E- 1T
HME T I ) B cAMP/PKA 5545 518 ok e
GDNF k1",

AL TUGR i BUINZHZH PKA-CREB J il
GDNF mRNA ik i, $275 TUGR A R F N 5]
B 1 ] PKA-CREB 3 #% 75 — & T2 B b b
WA ARG w2 k. TUGR 0] 5| AP RX M 48 R 4t
AR R GRS LM, — A AR A RS AL
HH3E 2 Ca® R 2s 20 18 S5 45 10 B 35 189 v T
PKA-CREB i # , T 75— & #2 FE 35 i GDNF £
K, BCE HERIEOR i B I I BT 4 s 735 GDNF 1%,
J& T AR 22 R G 1 — R TR ORI PR (ELX D
A BRA P 22 PP T i A J2 AR AR TUGR 512 1Y
IR MR T, TUGR 3 Bl ) 1 22 0 28 — ik 40 0 1
ARG A= H A AT e TUGR X A& B e f iy 8 22
JE A

FERIT T BN ST AR R T A R N TUGR i B
P AN L, JF i — 20 B TUGR I BRUKix PKA-
CREB {5 53 j% F1 GDNF &35, H R & HCR B
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