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WIS . Ik e AR 2 b B i 5 b GABA 1) A BI3Z /K (GABA,R) w Wi 3 (GABRP) i A B . KRR 42
Brh 8 4, Fg4H 3 A AR PREE 7 ~ 13 K43 E s 4 0. 009 5. 0. 095 mg/kg J2 0.95 mg/kg A U A7 443 5 7 An
0.018 4.0. 184 mg/kg J 1.84 mg/kg ) A B2 (I G 7AW, 0 IRAL i AR B K, 28 A A VEAE AL BE . 55 14 RATFR
BN, HE e 6 AR NG 8B 252228 1k, AG 334 58 40 i A% 470 ( proliferating cell nuclear antigen, PCNA) & Ifi % P4
Jiz Az K K F (vascular endothelial growth factor, VEGF) Fik 15N, 59 GABRP 5k T22 B 10 ~ 17 K AYEE G0 X 5
5 EE A L 42, 0. 95 mg/kg GABA R I 31770 21 050 M55 X iy 75 45 o R I 75 0k 08 IX I JL A A% 20 40 B A 50 35 38 (P <
0.05) , Al 2k X PCNA F1 VEGF (3K 44 M (P <0.05) ;1. 84 mg/kg GABA (R 411 il 7 201 ifs 48 ARSIy 1) Jo ik 2 35 e
(P <0.05) , [FHT 24 fif% X PCNA f1 VEGF Rik¥R-IK, 8518 GABA W BBl T 5 H A B2 RS54 2 5 AT/ BUR 80
FE AN 0 AR R R
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Gamma-aminobutyric acid participates in mouse feto-maternal vasculogenesis

through GABA type A receptor
Zhao Hai, Ma Jing, Lu Junjie, Tan Dongmei, Zhang Qian, Luo Wenping, Tan Yi (Laboratory Animal Center, Chongqing
Medical University, Chongging, 400016, China)

[ Abstract | Objective To study the potential roles of y-aminobutyric acid (GABA) type A receptor
(GABA,R) agonist and antagonist in mouse placentation. Methods Immunohistochemistry was applied to
detect the expression of the m subunit of GABA, R ( GABRP) in the placentas of mid and late phase during
mouse pregnancy. Kunming pregnant mice were divided into 8 groups (n =3) randomly, including 3 treatment
groups with daily intraperitoneal injection of GABA R agonist of 0.009 5, 0.095, and 0.95 mg/kg separately
from D7 to D13, 3 treatment groups with daily intraperitoneal injection of GABA, R antagonist of 0. 018 4,
0. 184, and 1.84 mg/kg separately from D7 to D13, a control group with injection of saline solution, and a
blank group without any treatment. The weights of embryos and placentas were measured and the structure of
placenta was observed by HE staining on D14. Besides, the state of proliferation and vasculogenesis in the pla-
centa were evaluated by the expression levels of proliferating cell nuclear antigen (PCNA) and vascular endo-
thelial growth factor ( VEGF) using immunohistochemical assay. Results GABRP was mainly expressed in
the decidua basalis of the uterus from D10 to D17 in pregnant rats. The numbers of blood vessels in the placen-
tal decidual zone and nucleated red cells in the labyrinth were significantly increased in the 0. 95 mg/kg
GABA R agonist group (P <0.05), while the expression of PCNA and VEGF was also significantly increased
in the placenta labyrinth (P < 0.05). Surprisingly, the weights of placenta and embryo were significantly
decreased in the 1.84 mg/kg GABA,R antagonist group as compared to the control group (P <0.05), while
the expression of PCNA and VEGF was reduced in the placenta labyrinth. Conclusion GABA may participate

in mouse placentation and vasculogenesis via GABA ,R.

[BE€TH] ERAKRELEE RIE (31171436) ; BR T ERAHARB L0 H (KJ110316)
[BEEE] W %, Wik (023)68485997, E-mail ; tanyee66@ hotmail. com
[fR5FEHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20140428. 1748. 003. html (2014-04-28)



%36 BH 12 ) £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

1238 2014 4E 6 J1 30 H

Vol. 36, No. 12
Jun. 30 2014

[ Key words |

~vy-aminobutyric acid; decidualization; labyrinth; placenta

Supported by the General Program of National Science Foundation of China (31171436) and the Project of Science and Technology Research of Chongging Mu-
nicipal Education Commission (KJ110316). Corresponding author: Tan Yi, Tel: 86-23-68485997, E-mail: tanyee66@ hotmail. com

HFLAW G I8 W RIS B A Kk B 5357 2 4
IR BEHE Ak AR 28 L K B MR e B Jhk TR 4 ) A
SN B AR A IS S 3T A 200 L T 30 5 2 4 i
I B 2R I AN I S BE IS A T P
I~ E R RL B A0 AR, ELBILEIR 05 13 K/NEUIR
FEEER T2 TG I A 48 5 3 ph R A 2 L B
SR 4 T X R ) T A8 ) i DX

v-ZB I TR (y-aminobutyric acid, GABA) & A
SRR 2 R G R A e e i, Sz AR
YA [ 25 BURRE 20 B A (B .C =Fh2EM 12452 &
Bl GABA iy A BIZ{K (GABA,R) B/D i 21 R[] HY
KL 4R B4 B B 1 B AR, GABA, R Y = F S
(GABRP) 783k T AR AR A 67 11399 3 43 b e 49
e A8 GABA W] L 1 oA A B A7 fA T
ZEME U, 2 50T 8 IR A2 R U5 2
SR AL P FR A AR G R A R A A3 k]
PG BT AT ST & P GABA {5 2 3h 8 %55 T IR G M4
AT Er R GABA 5 H: A B2 (A S
iFBEJE AT Cyclin D3 100 il /N BB [ Joit 490 i 178 hj .
61 IR I GABA W] L@ 1 98 40 ks & 5
INEUIGEERIE . B2 GABA Y A BIZ K TE /N
IR P R R 75 208 BOHFE IR Sk B ok R b Bk 3]
IR E R M AR e . DRIk, AR SEBG K I GABRP 7E 22
B 13.15.17.19 KA i R A, T4 7 ~
13 RIEWELET GABA R Jah /4050 T H5Us Mgk
FRIEE2A AL, E—25 B GABA {5576 /NRUIG
BETE IR AR e 2 6443 L

1 #R5FE

1.1 3 5XA

THIHHEHIMERL,6 ~ 8 Jl%, A5 20 ~25 g, By H PRIEF}
RS gy A [ SCXK (61)2012-0001 |, 5246 Hh BIr i [
ERVE Ty 2835058 5 T R IR R R AR P ZE B st il MER 53
TEHIMERL: 2558, Ik H 09:00 ML H BIHE 0 M AT RS 1 R
(igHk D1,

Bl e GABRP(ab26055) £ sepEHi (A H Abcam 23 F] 5 4
T 5 20 I A% B I ( proliferating cell nuclear antigen, PCNA)
(bs-2007R ) Z2 JEREHTIAR I B T H AR W] 5 Sl il 48 N B A I
A F (vascular endothelial growth factor, VEGF) (AV202) £ TilE
Boikl 8 # R T 5 S-P AR & (S-P9001) Fil DAB f iz
G (ZL19017) #40 B LI A2 4 47 2 7] ; GABA A B2 43
Zf157] Muscimol ( GO19) FIil7] SR-95531 (S106) #Jil4 H Sigma

2Fls

1.2 F&%

1.2.1 /MEJREME BUF# %R D10.D13.DI15.DI7,
D19 AN S S LAY, T4 PBS ¥k 2 i ,4% £ 58 I E [
24 h J5, SRR BEWERE K R LA IS A B (5 pm) T
HE . IHC W25,

B 8 4, 3 H A4 T 4Tk D7 ~ D13 1 |
2509 ;00 43511 s FE 5 0. 009 75.0. 095 mg/kg J% 0. 95 mg/kg
A TIZ N5 A1 0. 01840, 184 mg/kg M 1. 84 mg/kg By
TN o XoF B v 4 BRER UK, 25 U RAE AT A 2, FRERL
D14 HARLAL, 50 B G 35 SR NG T Fr &, 4% 22 ] W RS [ 5, 41
YR HE Jea, 5 T B S A T A2 84k
1.2.2 fGyEdift #BdU 2 SR A R A 0 S-P Gk
A AL R S U A T S AL, YA B, SR K, HAs R
WIRPUEIEE , WL =E g B0, A G 5 £ 50 PRk GABRP
(1:2 000) %% 4 CHEE TR (16 ~18 h) , K HANA L EHi R
B, IR B A B B0 13 TYEW (S-A/HRP) =i H
30 min, DAB 6, JRAKE R YL, B R, WAUE T 8¢ GABRP 7£
D10 ~ D19 J& 4% 9 B F2k . o

K PCNA(1:300) F1 VEGF (1: 4 000) 76K [Rl ¢ BF GABA
A RS2 ORISR BT D14 B35 U0 b
FARAH L, BT XT B DL G P 1gG AU — i, I H Tmage Pro
Plus (TPP) #4420 PCNA H1 VEGF BRI 41 i i) EARDG 35
{E, €2 PCNA K VEGF & [ AT ik &

1.3 %it5om

A SIS 3 IR, R H SPSS 12. 0 x4 4l b & W fin
itk ,PCNA T VEGF 5 13235 W6 % A8 HEAT 5L N 3 0 2547
Br, S2B B L, % £5 T,

2 H®#ER
2.1 GABRP £% & D10.D13.D15.D17 % D19 & #&
WP R A M L

G AL SE R R GABRP 383535 T D10 ~ D17 B Jif dii i
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B (P <0.05) . ULIEI3, 2% 2.

F1 TREIRE GABA,R Hz1/MHIFERLEFRHEZR D14
BRBFARBE IR (mg, n=3, v +5)

215 lizEEAilse JE SR I B
THHA 104.47 £6.911 190.44 +7.894
X RRZH 105.05 £11.571 188.87 £7.243
GABA R #3hil 4l
0.009 75 mg/kg 108.51 £14.129 191.34 +7.584
0.097 5 mg/kg 112.08 £9. 167 189.28 +10.587
0.97 5 mg/kg 112.16 £9.970 193.01 +£5.896
GABA R i3 21
0.0184 mg/kg 94.16 £17.717 170.96 +18.681
0.184 mg/kg 96.44 £5.172 163.05 +£10.072
1.84 mg/kg 73.12 £11.563% 140.16 +9. 5682
a:P <0.05, 5 s B4 rb4g
2.3 M E/AH GABA,R & k3t 3 K D14 g5 & F

PCNA #= VEGF & ik 1 oL# %@

GREH AL R PCNA Fak TYIA% # , VEGF ik T ik,
550 WAL AR LA, 2 P 2 K I DX 0 FR AN I AR B 5 F VEGE 383k
I B ARK ;0. 097 5 me/kg F10.975 mg/kg [¥) GABA R #3

FZH PCNA Fl VEGF ek i X RIA W WA I, HLBEH A RIZ 1k
WS L ARG, 2 VA0 1 £, A RS2 (A4 1 7R
HAA AR ER], UL 4.5 Image Pro Plus B854 7,
0. 0975 mg/kg F10. 975 mg/ kg #1377 2H B 452 I [X ) PCNA Fl
VEGF {3500 MZH 24 35 3, 1. 84 mg/kg GABA, R 1]
MH = HMFRIK BEFER (P <0.05,%3)
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SHUA 3.11 £1.054 48.00 +2.450
Xif BRLH 3.33 +1.500 49.56 £2.068
GABA \R #zh7)41
0.009 75 mg/kg 6.67 +1.581 53.78 £2.438
0.097 5 mg/kg 10.33 £1.3232 73.11 £2.758
0.975 mg/kg 13.00 =1.1182 80.44 = 1.667°
GABA R il 7128
0.0184 mg/kg 2.22+0.972 35.00 £2.915
0.184 mg/kg 2.00 +0. 866 23.56 £2.068
1.84 mg/kg 1.67 £0.707* 10.22 +1.986°

a: P<0.05, 52 sa ki

E1 %ZAN©RIN GABRP EXAZ R D10 ~D1Y BREHHRIE (S-P)

600 [

500 | a
I8 400 [
;#5 300 a

= 200
IL‘ || 1 1 1 r=|

100 [
10 13 15 17 19
SRR E] (/)

T
©

ABUBE K ;B K% X

, @

250 -
200 F T
i
<) 150
.H% T
j_pg 100 F ==
o
50 B a
O | 1 i | 1 1 ®
13 15 17 19
SRR ] (2/d)

a:P<0.05,5% 19 Rk

El2 GABRP ZE&HZ R D10 ~ D19 B P FRIA S



Vol. 36, No. 12

5536 B 12 1 ;o= OE K OK ¥ ¥ R
1240 2014 4£6 J] 30 H J Third Mil Med Univ Jun. 30 2014
F141 BENH 0.00975 merkg £ BN 0.0975 mg/kg 2H BN 0.975 me/kg 4
IR IR AN Z —

B A Z —

ke — WSS AR AR
REFSZEEL  (HE)

MRTIRY

B3 FRERE GABA,R #3/ MHIFLEEFEHZR D14 B

(S-P)

E 4 FERER GABA,R M3/ MFHFLEEREHZR D14 FRE kKX R PCNA %R



536 B 12 1
2014 4£6 A 30 H

CHE AN NI B O
J Thid Mil Med Univ

Vol. 36, No. 12
Jun. 30 2014 1241

#3 AEKRE GABA, R HF/MEFLEBFEEAZR D14 53
X PCNA X VEGF BRIESDH (n=3, x +s)

BS REREN GABA,R 3/ MHFIAIEE & A5 DI J@KBEH VECE %A (5P)
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AL A8 A 1A
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0.0184 mg/kg 106.63 £22.948 134.88 £27.976*
0.184 mg/kg 86.032 +11.343 113.50 £26. 2608
1.84 mg/kg 54.37 £17. 2548 49.36 +13.050%
a: P<0.05, 5 #2414
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