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Progesterone upregulates GABA, receptor expression in the sympathetic center of rats with preeclampsia

CHEN Ya, XU Ming-juan”
Department of Obstetrics and Gynecology. Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[ Abstract ]  Objective ~To observe the expression of GABA, receptor in rostral ventrolateral medulla (RVLM) of
preeclampsia (PE) rats, so as to explore the role of GABA receptor in the mechanisms by which progesterone improves
cardiovascular dysfunction in PE rats. Methods Desoxycorticosterone acetate (DOCA) was intraperitoneally injected and 0. 9%
normal saline (NS) replaced the normal drinking water in pregnant rats to establish rat PE model, and the models were verified
by measuring the mean arterial pressure (MAP), heart rate (HR) , renal sympathetic nerve activity (RSNA) , and concentration
of 24-h urine protein. And the model rats were set as pregnant-+DOCA-+saline (PDS) group. The other three groups included
the nonpregnant rats (Con) group, nonpregnant rats receiving DOCA and saline (DS) group, and normal pregnant rats (NP)
group. The PDS and NP groups were further divided into two subgroups according to different treatments: progesterone (17-
OHPC) or NS administration, and the four groups were designated as NP+17-OHPC, NP+ Veh, PDS+17-OHPC and PDS+
Veh groups. After three days of 17-OHPC treatment, the levels of progesterone in serum and cerebrospinal fluid were examined
by the enzyme-linked immunosorbent assay (ELISA). The MAP, HR, RSNA and the 24-h urine protein were measured.
Western blotting analysis was used to detect the protein expressions of GABA, receptor, GABAg receptor, and the nuclear
progesterone receptors (nPGRA and nPGRB). Results Compared with Con, DS and NP groups, the MAP, RSNA and 24-h
urine protein were increased significantly in PDS group (P<C0. 05). Compared with NP group, progesterone levels in the serum

and cerebrospinal fluid were significantly decreased in PDS group (P<C0. 05). Three days after administration of progesterone to
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rats in PDS group, the MAP, RSNA and 24-h urine protein were significantly reduced (P <C0. 05), while the levels of

progesterone in the serum and cerebrospinal fluid were significantly increased (P<C0. 05). It was found that the expression of

the GABA, receptor in RVLLM was significantly decreased in PDS group compared with NP group (P<C0. 05), which was

reversed after 3 days’ administration of progesterone (P<C0. 05). Compared with NP group, the expression of nPGRB was

significantly increased in RVLM of rats in PDS group (P<C0. 05), whereas progesterone treatment for 3 days produced a

significant decrease of nPGRB (P<C0. 05). The expressions of GABAg receptor and nPGRA were not significantly different

between PDS and NP groups. Conclusion The expression of GABA, receptor is decreased in the RVLM of PE rats, which can

be reversed by progesterone administration.
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Fig 1 Pregnancy was confirmed by the vaginal smears

The vaginal epithelial cells and sperms were observed by the vaginal smear

under the microscope (black arrow). Original magnification: X100
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Tab 1 Comparison of cardiovascular parameters and 24-h urine protein contents among each group

n=4, xts
Index Con group DS group NP group PDS group
MAP p/mmHg 10442 116+4 10545 13443~
HR f/min™! 323+7 330+9 405+84 419+64
Baseline RSNA (% of maximum RSNA) 15. 65+2. 09 17.50+1.03 13.93+2. 11 22.3041. 92~
Protein content (mg/24-h urine) 4,1240.58 3.9840. 37 5.52740. 65 8.1241.08*

1 mmHg=0. 133 kPa. Con: Control nonpregnant rats; DS: Nonpregnant rats receiving DOCA and saline; NP: Normal pregnant rats;
PDS. Pregnant rats receiving DOCA and saline. MAP: Mean arterial pressure; HR: Heart rate; RSNA:. Renal sympathetic nerve activity.

* P<C0. 05 vs Con, DS and NP group; £ P<0. 05 vs Con and DS group

R2 BEAXRMBERMERPZHRSENLLER

Tab 2 Comparison of serum and CSF progesterone concentrations among each group

n=4, rts

Index NP+ Veh group NP+ 17-OHPC group PDS+Veh group PDS+17-OHPC group
Serum progesterone pp/(ng * mL~!) 45.32+2.08 48.92+3. 23 26,1842, 46* 36.16+2. 694
CSF progesterone pp/(ng + mL™1) 2.78%0. 42 2.91%0. 35 0.92+0.17~ 1. 9340. 124

NP: Normal pregnant rats; PDS: Pregnant rats receiving DOCA and saline. CSF: Cerebrospinal fluid; Veh: Vehicle; 17-OHPC: 17-o-
Hydroxyprogesterone caproate. * P<C0. 05 vs NP+ Veh group; & P<0. 05 vs PDS+ Veh group

£33 WREBHRRZFHEOMEEIFUR 24 hNREBSENHE

Tab 3 The levels of cardiovascular parameters and 24-h urine protein after administration of progesterone

n=4, rts
Index NP-+Veh group NP+17-OHPC group  PDS+Veh group PDS-+17-OHPC group
MAP p/mmHg 10244 106+3 130+8* 113+44
HR #/min~! 343+6 339+5 41543 423+4~
Baseline RSNA (% of maximum RSNA) 16.65+2.18 18.5043.03 24.03+4.08* 20. 30+1. 224
Protein content (mg/24-h urine) 4, 2540.91 4, 4840.78 8.524+1.25* 5.1240. 232

1 mmHg=0. 133 kPa. NP; Normal pregnant rats; PDS; Pregnant rats receiving DOCA and saline. MAP: Mean arterial pressure; HR:
Heart rate; RSNA: Renal sympathetic nerve activity; Veh: Vehicle; 17-OHPC: 17-a-Hydroxyprogesterone caproate. * P<Z0. 05 vs NP+ Veh
group; £ P<C0. 05 vs PDS+Veh group
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IR (P<<0. 05) i Ab 7 3 d 5, AT M
(P<C0.05),
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Fig 2 Comparison of GABA,R(A) and GABA;R (B) protein subunit expression in RVLM

NP: Normal pregnant rats; PDS; Pregnant rats receiving DOCA and saline. Veh: Vehicle; 17-OHPC. 17-o-Hydroxyprogesterone caproate;

RVLM: Rostral ventrolateral medulla; GABAAR: y-Aminobutyric acid A receptor; GABAgR: y-Aminobutyric acid B receptor. * P<C0. 05 vs

NP-+Veh group; & P<<0. 05 vs PDS+Veh group. n=4, x+s
NP+Veh NP+17-OHPC PDS+Veh PDS+17-OHPC
nPGRA-
nPGRB-
- Tubulin- [ —

0.15

[ Veh
Il 17-OHPC

o
—
=
T

Relative expression of nPGRA
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o
wn
T

0.00

NP PDS
0.8

0.6

0.4

021

Relative expression of nPGRB

0.0
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B3 RVLM [ nPGRA 1 nPGRB K%
Fig3 Comparison of nPGRA and nPGRB
protein expression in RVLM
NP: Normal pregnant rats; PDS: Pregnant rats receiving DOCA and
saline.  Veh: Vehicle; 17-OHPC: 17-o-Hydroxyprogesterone
caproate; RVLM: Rostral ventrolateral medulla; nPGRA: Nuclear
progesterone receptor A; nPGRB: Nuclear progesterone receptor B,

* P<<0. 05 vs NP+ Veh group; £P<C0. 05 vs PDS+ Veh group.
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