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HE:. B WFFEREE 2SI IX (mNREF) #2550 20 i R B U 52 44 % 37 A K BRE B i 7 P 1 A
WHECR (RRDA) I VERT . ik 9% 24 12 H B A K BUT T 4 B A B80T AR AR50 095 % O,
FABLUI L 5% CO, IR A ARSI N LI (ACSEF) ,7EiC % 2] RRDA JEH I 4 BERLS 4 41, 541 6 4
IR F o % BRZLAE T ACSK HEFENN A 50 min, AR 10 min i AR b h B S 0RRRZL 5331 6 7 5,10 .20 40 pmol - L™
BRI ACSF HEWIN - 5 KA RIBHZE 43 3114 & 510,20 40 pmol « L™ KA I fY ACSF WM F s 164 201 0 FH Ji i
AR AL 5325 T3 24 VAR -+ 03 VIR FEE A A ) T EK 5 0 G 5 BB AS ] e 8 AR ) K e 0 i S — %5 106 0
XK RRDA (50, G55 X HAZL S URBAZIE ERT A S mol -+ L' S UARRZL M U R (TT) MR (TA) FINT R
R (RF) b 25 I ICSE 78 (P >0.05) ;5 %F BR4L 8% (R B BEE AR S ol - L™ #§RMERIZ1HI 1, 10,20 ,
40 pmol -+ L™" e {RRHLL TI AE K, TA 43, RF 411 (P <0.05) ; 5 10 pmol « L™" $E{ARILL HL5E,20 .40 pwmol - L' ¥ {A
2L TI ALK, TA 3458, RF 341 (P <0.05) ;40 pmol - L™ #E{AHHZL Y 20 pwmol - L' #IRFHZAL TIIA J RF L 73
TG L (P >0.05) . XHHRLL KR RIEALHE AT AN 5 wmol « L™ KA RIMLL TILIA F1 RF 4525 S G2
(P >0.05) ; 5%t HALL KA RIBRALETERT A S mol + L™ KR RIWALL He 42,10 .20 40 pmol « L™ K R 4L TI 45
B, JA U, RF J/b (P <0.05) 55 10 pmol - L™ kAR RIERZL 42,20 40 pmol « L' KARFI L] TI 45 55, 1A W54, RF
WP (P <0.05) ;40 pmol « L™ KAERIFHL1S 20 pmol + L™ KAE I ERAL TIIA 1 RF W42 R G238 3L (P >
0.05) 5% HALH RN A 4 HE VR A7 L ABE TR A AIVE T S R S T AE K TA 958, RF 381 (P < 0. 05) 5 1578 4 5 UR T A
B, 98 T B R + ORAR RIS TL4R R, A 3855, RF 3z (P <0.05) 5 6 FRZH TR 45 21 T8 30 i R0 0 0 R ) + Ol )
J& TLIA Fil RF HA25 R ¥ ICG 4 L (P >0.05) , 8538 AERENTIM 2 e A b A7 7 s Ami 52 14, 3L 5 545
AR K FRAEBERT IR X RRDA | 3 IR 32 (R 453805 5 X RRDA A XA/ .
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Modulated roles of progesterone receptor on the rhythmic respiration discharge activity of medullary
slice from neonatal rats in vitro
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Abstract: Objective To investigate the modulated roles of progesterone receptor in the medial region of the nucleus
fetrofacialis ( mNRF) of the medulla oblongata on the basic rhythmic respiration discharge activity( RRDA) in the medullary
respiratory center of neonatal rats. Methods Twenty-four 2 days old neonatal rats were selected to prepare the medullary slice
in vitro. The brain slices were perfused artificial cerebrospinal fluid (ACSF) which was continuously ventilated saturation gas
with volume fraction of 95% oxygen and volume fraction of 5% carbon dioxide. The brain slices were divided into four groups
after the RRDA was recorded, with 6 slices in each group. In control group, the ACSF was perfused into brain slices for
50 min,and the RRDA at 10 min after perfused was taken as control. The brain slices in progesterone group were perfused with
ACSF containing 5,10,20,40 pmol - L' progesterone ; the brain slices in mifepristone group were perfused with ACSF contai-

ning 5,10,20,40 pmol - L' mifepristone ;the brain slices in mixed group were perfused with optimal concentration of proges-
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terone and optimal concentration of progesterone and mifepristone ; the effect of different concentration of progesterone and mife-
pristone ,and the combination of the two drugs on RRDA was observed. Results There was no statistic difference in the inspir-
atory time (TT) , inspiratory strength(TA) and respiratory frequency( RF) among control group,before perfusion of progesterone
group and 5 pmol + L' progesterone group (P > 0. 05). Compared with the control group, before perfusion of progesterone
group and 5 pmol + ™" progesterone group , the TI prolonged,TA enhanced and RF increased in the 10,20,40 wmol + L™" pro-
gesterone group( P < 0. 05). Compared with 10 wmol + L' progesterone group, the TI prolonged, IA enhanced and RF in-
creased in the 20,40 pwmol - L™" progesterone group( P <0.05). There was no statistic difference in the TI,TA and RF be-
tween the 20 wmol + L' progesterone group and 40 pmol + L™" progesterone group( P >0.05). There was no statistic differ-
ence in the TI,TA and RF among control group, before perfusion of mifepristone group and 5 pmol + L™" mifepristone group
(P>0.05). Compared with the control group,before perfusion in mifepristone group and 5 pumol + L' mifepristone group , the
TI shorten,IA weaken and RF decreased in the 10,20,40 wmol - L™
10 pwmol - L™
(P <0.05). There was no statistic difference in the TI, 1A and RF between the 20 pmol - L™
40 pmol - L™
longed,TA enhanced and RF increased after perfusion of progesterone of mixed group( P <0.05) ;compared with perfusion of

mifepristone group (P < 0. 05). Compared with
mifepristone group , the TT shorten,TA weaken and RF decreased in the 20,40 wmol + L' mifepristone group
mifepristone group and

mifepristone group( P >0.05). Compared with control group and before perfusion of mixed group,the TT pro-

progesterone , the TI shorten,IA weaken and RF decreased after perfusion of progesterone and mifepristone (P <0.05) ;there
was no statistic difference in the TI,IA and RF among control group,before perfusion of mixed group and after perfusion of pro-
gesterone and mifepristone( P >0.05). Conclusions The progesterone receptor is present in the cell membrane of the medul-

lary respiratory neuron and it is involved in regulating the RRDA of medullary respiratory center in neonatal rats. The progester-

one receptor can excite RRDA when it is activited.
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- Iz 4= 3 7 45 2L Ji% A, ( rhythmic respiration discharge
activity, RRDA ) 3 i 4E & [ #i 22 )5 4% N X ( the
medial area of nucleus retrofacialis, mNRF) , ‘&2 & -1l
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1 HR5HE

1.1 SEIZhH G 9 Sprague-Dawley K I H
T g 44 S5 55 s ) rh ot (VF AT IE 5 SCXK #2-2013-
0002) , & MmFE, H R, ARG, S0 50 1k BUH:
AT 2 BB AE R R 24 L HEREASH

1.2 KA S5MEE BRI Z Rl B AR | B
TR 3Z R 35 B3R K AR R ER N TR W ( artificial

medullary slice ; progesterone receptor;basic rhythmic respiration discharge activity ; neonatal rat

cerebrospinal fluid, ACSF ) ( g #l W 43 & NaCl
124 mmol + ™" KCl 5 mmol - ™" CaCl, 2.4 mmol - L.™"
NaHCO, 26 mmol + ™', MgSO, 1. 3 mmol - L',
KH,PO, 1.2 mmol « L™") ¥ IlJ F & [ Sigma 2 ],
30 mmol - L™" #jZ g [ 7= 43 A7 4l ; BL-420 A= )15
SRR GA RGN B AR R IR A F L K
MBI B B /G AR, B AT EOR
i (FZG-81) W H b5 Je 2o A A T, B0 I AR
(CY-12C) Wy B _E#REHIERATBRA A

1.3 FHi&

1.3.1 BHEEMARANSE W2 A
R WA CBEEAT DR BE RIS, TE2F 4 ~ 5 SUHE T
SKALFE ¥ Bk S BIE T 0 °C iy ACSF Hh i e Ak
W5 ~10 s, R 284 200 mL 0 °C ACSF pofi#ts)
&b IR EE A SRR 95% O, FIRFR 3%
5% CO, WA o Bk [ E 7R M EIRE v , fo FH R
BSR4 B JER R IL AT A, IS 5 5 0 A o
LR NG BT IO B FIMEAS , I 1) 8 i 2B AW P 22 56 B
BITFHEAS , 25 BRI ol B FOME 1, 58 42 2 85 KM% /)
i TR TR S R B R A 2 R G AR A
BRI, e RE R R N RERE S AR BT AR £
REANZH N, B8 AE BEARAS O 1l 4 o 7E SEBEARAS |
55 1 ~2 SR BT L 6 R b, /) 7] T BETE ]
AJE Y1 900 ~ 1 200 pm JE K -, B 5 W A
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il 2%, i i AR B A mNRF MRS 5 T #f Z MR A
T O 2 S5 24 Ay D2 ki 20 2R Sl A8 A 405 , i
il £ B T 0 7E 3 min LAPYES

1.3.2 g%MA RRDA Y40 fis i sl 46 7% 2
TE A FE O DR A I 0 T b E R SR R B
95% O, FUAFI3EL 5% CO, 1RGSR R) ACSF, It i
4 ~6 mL - min~' JREEHR 25 ~27 C, i RIS
BEHEIR P S0 T A AR T A A AR - A
R DR A R 1% R B LR LA B s R B T A AR
ICSR Y RRDA £ 0K J5 i@ i BL420F A ¥ {5 =
KA R G X AL B ST

1.3.3 WA SR 4 A, HH6 kA, 70
AATHER SR . (1) X BREZH « i {14 1 ACSF #E 3t
i B, EF#E S 10,20 ,30,40 .50 min Bl 5 RRDA,
XoF 5% HsF T 6t AR B8 AR 7 G0 1A 3 A 5 B A AR 1Y)
FE PR, I LAETR 10 min B B 1 Sy HoAth 2% 2H 1
XF IR 5 (2) B 2H - It & A AN [k B2 (5.,10.,20
40 pmol - L™") IR ACSF, 7EHE Y 10 min Hf ]
wIFIHT RRDA (172 4k 5 (3) KR R] R 2H i & A
A BE (5.10,20.,40 pmol + L") KAk m] il (1
ACSF, #3510 min [l 5 RRDA Jf 43ty HAZ 4k ;
(4) IRAUL: JelE P ¥ 14 (20 pmol + L™") 10 min,
SRIG A5 ACSE sk fili Fr, 508 0 B ER + KR
FJE (20 wmol » L™") 10 min, % o By 5 ) #2514 il
10 min FIE A {8 FH 2R BE + K E ] Ed 10 min 5}
RRDA #7215 DL

1.4 WEwR  HUKFENE R, WA (in-
spiratory time, TT) | I S W& & ( inspiratory strength,
IA ) FNIFIR §5i 2R ( respiratory frequency , RF) J2 Jz Bt i
Wiz B S AW FERIRE L 3k 3 S804y )
Wr RRDA (4845, 45 RRDA WA JSCH I 46 2 45
JIF AL (R st T] R SAy T 0 52 8 AR 1 I Wl b R 4
RIAy TA 5 45 53 B N AR W I T30 HL R YR BRI RE
Shy A S 06 5 SR U, DA R 41K BRI A T
10 min B} FFI0AS )45 5 4E K 100% , %) A 41 4% ) (8]
R A 25 2 AN [) e B 9 B8 A TR HE AR AL 3L
1.5 Zeitszabs® )i ] SPSS 13. 0 bt fr 481t
ORI BRI+ AR ZE (2 5) R NI
[F1) 18 ST 55 504 >R o 52 0 e i 07 2 0 M R DR R
2GR B K « =0. 05,

2 #R

2.1 HWERQEME SRR L IR KR T

TEHEA 10,20 .30 .40 .50 min B} 45 ] 55 TILIA | RF
HEZE RG22 (P >0.05) , 5t H] 50 min
PIHESR G bR A< RRDA JGRESS LG , A BT HL A
AR AR E T

x1 MWRAFFERES RRDA (b

Tab.1 Comparison of RRDA at different time points in

the control group (x=s)

sy ] Vs IA/mV RE/(¥K » min ")
10 min 100. 00 +0. 00 100.00 £0.00  100.00 +0.00
20 min 98.83 +2.48 103.17 £5.05  101.67 +8.43
30 min 101.78 +4.33 102.40 +6.29 99.67 +7.07
40 min 98.67 +5.16 98.67 +5.63 98.55 +8.44
50 min 96.54 +4.21 98.33 +4.26 97.02 8. 67
F 0.751 0.812 0.887

P 0.680 0.644 0.720

2.2 AEIREEEERTESER 5 RRDA Fg0E 45
L2, XA ERIHLFE I ATAT S wmol - L™
KB Z] TIIA F1 RF oA, Z R ILG 2% E X
(P>0.05) ; S HEL ERBRLLEERTAN S wmol - L™
BIRERIGLE4L,10 .20 40 wmol - L™ #5 (AN ZL TI 4E
K TA S5 58, RF B4, 2 R A SiF¥#E L (P<
0.05); 5 10 wmol - L~' % & i 20 1 %%, 20,
40 pmol « L™ #REAZL TI 4E K, TA 3438, RF 34,
SHEG I X (P <0.05) ;40 wmol - L' #
{RERAZL S 20 pmol « L™ #E{RMEHLL TI IA Fl RF [L4%
2B Iegt R X (P >0.05)
F2 REIWRESEEA LS A RRDA (5400

Tab. 2  Effect of different concentrations of progesterone

on RRDA (x=s)
a5 n /s IA/mV RE/(Y » min ")
Bopiil 6 100.00£0.00  100.00£0.00  100.00 £0.00
BRI 6
SV 99.52£3.59  102.67:4.83  100.375.11
5 pmol + L7141 101,78 +4.34  102.17£3.56  102.50 £4.25
10 pmol - L4 104.50 £2.43* 10633 £3.84*  108.77 £4.09*
20 pmol - L7141 117.67+5.49"  120.50£5.13**  115.39 +5.85
40 ymol - L4 116,38 £5.32°"  119.17+5.20*"  117.20 £4.46
F 6.152 10.038 7.783
0.001 0.000 0.000

T« 5 % B AR Y R 5 ol - L (AR 2 HE A

P <0.05;5 10 wmol - L~ #{KEAZ 14 P <0.05,
2.3 A[EREKIAE R BRI 85 /% ¥ RRDA B9 00
5% 3. P BRAH oK HE W) R ZH E VE A
5 pmol + L™ KAER]EALL TIIA Fl RF #2273 J0
et (P >0.05) 5 5% BRA KR v i 25 9 1
AT AL S pmol « L71 K A w] Wil 21 [L %%, 10, 20,
40 pmol + L™ KA HIFHLL TI 45 %, 1A &AL, REF
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b G (P <0.05) ;5 10 pmol - L™
KAEFIER 4 2,20 40 mol - L™K AR HIER 4L T1
a5 TA 985S, RF 980, 2 R WA Gt B L (P <
0.05) ;40 pmol + L™"kIE A EIZ 5 20 pmol - L™K
JERIf 4] TIIA F1 RF 2 KBTS 2EE X
(P>0.05),

:3 AEREXRIEFENXTESEMR F RRDA B30

Tab.3 Effect of different concentrations of mifepristone on

RRDA (x=s)
45 n Vs 1A/mV RE/ (¢ + min ")
popitil 6 100.00£0.00  100.00£0.00  100.00 £0.00
KA A 6
SRR 99.41£4.26  101.29+4.40 10168 +4.79
5 yumol + L7 14H 96.83 +3.40 95.33£3.02  100.32:3.42
10 pmol - L='4 92.33£3.22°  90.17+3.66%  97.06+3.67°
20 pmol + L=14 84.00£3.20"  83.17£3.77°"  90.81 x4.21°"
40 pmol - L4 83.16+5.63"  82.50+4.51°  90.95+5.06"
8.367 10.519 5.406
0.000 0.000 0.001

e : 5 AR SRR AL HE AT S wmol - L' IR ERZH B
1P <0.05; 5 10 pmol - L~ # (KRR HLE" P <0. 05,
2.4 HEHEIRANEMKER + K 3E 7 R X & B K RR-
DA WIMER 4R 4, S5XF ARG HRE T
HIFECER , VA AL E T W IR J5 TL AR 4 TA 3958 , RF
B, ZRAS R (P <0.05) 3 5 9E T i AR
FHEE, P B + K AE RIS T 46 %4, TA 38055,
RF J8/0, 2 A G027 L (P <0.05) ; %] HR4H (IR
G 2H U AN T BRI + oK AR W] R S TILIA R0
RF A2 RIS IH#E L (P >0.05)
x4 BEERIEERR + KIETEHIT RRDA f00

Tab.4 Effects of progesterone and progesterone + mife-

pristone on RRDA (x xs)
gk n /s IA/mV RE/(3/min 1)
TR 6 100.00£0.00  100.00£0.00  100.00 £0.00
Rad 6
SR 98.57£5.32  100.33£3.96  100.67 £5.24
VB RS 115.80 £4.61% 121.33 £4.44% 116.21 £5.67°

VETE S KER + KR 103.91 £4.26"  102.84 £4.65"  98.67 +5.08"
11.901 16.726 20.243
P 0.000 0.000 0.000

VE 50T R IR S L AT LA P < 0. 05 5 S5 B IAE S L
ﬁ"P <0.05,
3 hg

NH 7L, 500 A V1 P N R 51 4 A P
WX, JENTIRAE 77 A R . ARSI 0 Y RR-
DA J& i i mNRF X I 0 b A5 i 245 50 B /i o7 ) )

HIPE A B Bk AR At mNRE KPR i 28 50
T R S ER A S T 2 E T iz sh 40T, i
B SAN T, X LR TE T T A Sl sk B Y
MG, P, SEgead B b BT id 5% 19 RRDA [ 1
A R B SEE A P A+ X ) PR A R o [ 42 Sz e v
XM 28 R G R T A B L

AR SR S AT B AR, S A R P 2 &
G GRS B LE YIS R AR A
RHEIRTRLES 1 22 R GE BT 4 R 25 h e e
VE R Dy T, 78 KR 28 3R e I BIE TS K 2 8508k
HA L X B L P T B A AR 1
Ok, BRI E S — R N IR 5 0 TR BIEE,
AWFIE R B AT IE RE T 0 BRI M 1 2
R EIR R BB 22T B B 32 14K 10 20k s T 7E
SR M DX /I A O R 45 A 0 I A v []
FEAE TR TR 52 K G35 S g F A 24 e R 4 i 32 4
mRNA #i5"

AHFFER I AES ~20 wmol - L™ R I DY,
WA GEAZHE T TI A IA, 3400 RF, %} RRDA Sy JiF
WAFPE DA E T, 20 pmol - L™ % (AR i 24y 2%
RRDA (1) f¢ 38 W 2, 2% 252 105 o 36 4K 18] o J32 % i
RRDA JCH 2 3022 ; 18 AR 52 14 4 Bt 500 K ) R
REfE 4 TL AN IA /b RF 6F RRDA Sk B AR P
IR, HL20 pmol « L™ (4 K3 &R Ky 41 ] RR-
DA [ e B, AR S 1S oK E =] R e B3 il i RR-
DA JEH I U 5 B A P B AR X RRDA H A %
VR 1065 P B A ) + SR 3R ) i ) 5 4 B I
PRERXT RRDA B4 15 o ASBETESE RAR AN, 72T
A IR B A SEE R G A A A ) 2 A 85 3 ) A )
IAEAE B P RE B Jay i fl 28 TC B3OS o 200 i o3 W o
AT 55 B AT 52 AR 25 5 5 BB A8 1 N Al 28 T0 1Y 2%
Vi, 2800 RRDA S5 fi i 8 1A 32 1A 151
BELIKT 32 45 S SO (AR TR 38 3ok 32 (AR 2 0 BT 7 A 1Y
Pt R AT RRDA 355 . K5 f B 1A
B A1k JE W B )5 % RRDA JCHH 2 AE . DA b sei
SERAUESE , B AR AE W B X RRDA 97 F 5
i Z B SL

BRI A2 4 2 22 L 1Y) G 2 1 324K, W0
J& R A 22 R AR BOE BEAR B C, K 40 i 54 % A
T K i 1R T JUL A4, 5- B R ( phosphatidyli-
nositol biphosphate , PIP2 ) , PIP2 #% /K f# J5 7= A = i
(L3N e L8 6 o W T2 e e s i I X 04
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