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Protein kinase A signal pathway regulating corticotropin-releasing hormone mRNA ex-

pression in hypothalamic slice of rats in vitro

CHEN Li-zhao' , XU Min-hui', ZHOU Ji-hong’ ( ' Department of Neurosurgery, *State Key Laboratory of Trauma, Bumns and Combined In-
jury, Department 4, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongging 400042, China)

Abstract: Objective To investigate protein kinase A (PKA)) signal regulatory mechanism of corticotropin-re-
leasing hormone (CRH) mRNA expression, after CRH stimulated neuron of hypothalamic slices in rats in wvitro .
Methods After CRH stimulated corticotropin-releasing hormone type 1 receptor (CRHIR) of hypothalamic slices in
rats in vitro, the changes of activity of PKA signal pathway and their relationship with CRH mRNA expression were
observed by reverse transcription-polymerase chain reaction (RT-PCR), Western blotting. Results CRH may cause
the remarkable increase in phosphorylated PKA (P-PKA), phosphorylated eyclic adenosine monophosphate response
element-binding protein (P-CREB) and CRH mRNA content in hypothalamic slices in rats. However, CP-154526 or
H89 could have significant inhibition effects on the synthesis of P-PKA, P-CREB and CRH. Conclusion PKA sig-
nal pathway in ultrashort positive feedback control of CRH secretion in hypothalamus in the stress due to severe
traumas .

Key words: stress; hypothalamic slices in vitro ; corticotropin-releasing hormone mRNA ; corticotropin-releasing
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1.1 ##

CP-154526( Pfizer) ; HR9( Calbiochem) ; CRH( Sigma) 2L B
I b 2R A ACprotein kinase A, P-PKA) LA (Santa Cruz) ; S 471
Ll 2 A A Y — B A Sz TR 45 & Bl (phosphorylated cyclic
adenosine monophosphate response element-binding protein, P-CREB)
Pt (Cell Signal) ; —HU L £ (Sigma) ; % B RTFE MK R-250 (Sig-
ma) ; 12 KOG (NEC) ; X ZRIBOGIE F (B TR 24 7)) s i
R Z R WEE RN RT-PCR 13077 & ( Boehringer Mannheim, Sigma,
Promega ) %

AT HEME Wistar R 288 L ( Hi 55 = 75 B2 K2 ABF B Bt 5
Ko ahiy b oL ) AR 180 ~ 250 g, KRR 3R (6 H/%)
i 1 S8 S I O R Y 5 ), S KT Bl BRI R
fJe PR SEse . SERRTAEE 12 h, A HEOK,
1.2 44

S ) B b - FAR I R 2 500 pg/ml® B 4MIRHE CRH i)
PSRN T IR H, WL CRH X6 55 3% 19 F e I I - P-PKA
it (P-CREB % it & CRH mRNA #5980 . 5507 : CRHIR
FEPLT A CP-154526 (500 pmol/L) ; PKA $5507] 7 H89 (15 pumol/
L) 420 i A 264 140,80, 120, 160,200,240 min, Xf fR 41K
[l B #E 32 ~ 35 °C 1% A LG % ¥ (artificial cerebrospinal (luid,
ACSE)YREFL (1 ~ 1.5 ml/min) B & 60 min J5 , 464507 7 240 min,
G B LA A ACSF M. AL R I AE 32
~35 CHY ACSF #EHE (1~ 1.5 ml/min) W7 60 min Ji , [T & He [
H2 500 pg/ml A IEPE CRH i ACSF # L 240 min, CRHIR 4§
PO + L Skl AE 32 ~ 35 Y ACSF #EE (1 ~ 1.5 ml/min)
W E 60 min J5, & CP-154526 (500 pmol/L) B ACSF ¥ it , 30
min Ji7 F & CP-154526 (500 pemol/L) K e BE 24 2 500 pg/ml ()40
# CRH ) ACSF # i 240 min, PKA 540 + H B R H5 507 A

H89 (15 pmol/L) , A3 [A] CRHIR F54T + il ez .
1.3 o A a4 ) 4

T4 S AT i e i 2 20 He 2 4 mm x 4 mm x 4 mm, Y] 7
P EIA ACSF, B IR 205, W sl R T E0 4524 500 pum JE 9 G
Fo SEHE T ACSF N R Yamamoto 359 o
1.4 FEEB T %

G TE S5 LAY ACSE P-4 90 min J5 B A PRI NE
SR8 T A 32 ~ 35 °C. SCU0 W] b 2% (0] ACSF Hhid TR & $o
ACSE(IR F ) 6k EE et ¥ S DB PR K i Va4 R B A R 38 (1.5 +
0.3) C/min.

1.5 AL

BEFRGE AL O AR A BT EP BN, BN 4R
17, T Western blot 52 36 K RT-PCR 5 86 60 T i fg Jv P-
PKA .P-CREB %% CRH mRNA %, '

1.6 %A 4547

CRH A 4% 3% F IR - CRH mRNA 3 355 (14 5 i K % p-
PKA ., P-CREB &5 it (54
1.7 %itF44

LAGLE R & + s Fom, LT SPSS Gt kb7 s &
5.

2 BR

2.1 CRH *F3% 3% F & fd i i PKA,CREB /&1L 9 % vh

Western blot 4% % i 75 , CRH 3| T Il g 1 )5, T 40,80
min P-PKA & 8 R4 00, F 2 h (8 3% Z GRS, T 160 min P-
PKA & bt 5 7% 7+ 540,80, 120 min P-CREB 75 Bt W 5L 3% fn, +
160 min [ ¥ % 4% {% K F, T 200 min P-CREB % i Fi K 7t &
CP-154526 A] W A F il A P-PKA F5 BERG, CP-154526
H89 7] W 5 4t F [ ARifil A P-CREB 5% BEW4hn. A0l 2i 5 e st
A A5 A o R A A, 25 SR B (P < 0.01) (3R 1,2),

F1 CRHXMHEFT MM PKA EHARE(n=3, x+5)
Tab 1 Content of P-PKA after CRH stimulated hypothalamic slices in rats in vito (n=3, ¥ 5)

Content of P-PKA ( Odu/mn?® )

Group
40 min 80 min 120 min 160 min 200 min 240 min
Stimulation 1.007 + 0,387 2,261 +0.687 " 1.357£0.420* 1.415+0.527* 1.424+0.416™ 1.588 +0.443%
CP-154526 + Stimulation 0.408+0.114 0.772£0.210 0.399 + 0.086 0.449 £ 0,132 0.525+0.137 1.247+0.266"
H89 + Stimulation 0.389+0.079 0.687 +0.132 0.402 + 0.046 0.386+0.121 0.463 +0.074 0.822+0.137"
Control 0.365+0.114 0.362 +0.087 0.365+0.102 0.357 + 0.098 0.358 +0.112 0.363 +0.108
* 3 P<0.05, %% P<0.01, vs control
F2 CRHWHEH T EMEF CREB #BELRRN(n =3, xx5)
Tab 2 Content of P-CREB after CRH stimulated hypothalamic slices in rats in vitro (n=3, xx5)
Contentof P-PKA ( Odu/nns® )
Group
40 min 80 min 120 min 160 min 200 min 240 min
Stimulation 1.604£0,122™ 2.211+0.234™ 2.787+0.188" 1.723+0.120*" 1.986 +0.137* 1.768 0,108 *"
CP-154526 + Stimulation 0.479 + 0.046 0.579 + 0.038 0.545+0.019 0.697+0.036" 0.529 £ 0.033 0.883 +0.068 *
H89 + Stimulation 0.439 £ 0.035 0.578 +0.028 0.355+0.023 0.601 +0.015 0,433 £ 0.036 0.789 +0.054 "
Control 0.332£0.021 0.324 +0.037 0,332+ 0.022 0.326 + 0.024 0.321 £0.019 0.328 +0.016

*: P<0.05, **; P<0.01, v control
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2.2 CRH #F3&4c F Ll i A CRH mRNA £ ik 64 %@
CRH HU3F IR0 F 5 40 min 5 , CRH mRNA 4 it 5 3% #i
HWnE R, FHl s 5 Ak EREFRE(P <

0.01); CP-154526 . H89 A] W g 31| CRH #0l# F Fe i 48 70 CRH
mRNA 7 B0, CRH il M02H 5 %) B ZH  CRHIR F5470 + 2
PKA $54T + M4 LA 2 S 3 (P < 0.01) (3R 3),

#3 CRHIHEFTEMMF CRH mRNA 50 (n=3, ¥+5)
Tab 3 Content of CRH mRNA after CRH stimulated hypothalamic slices in rats in vitro (n =3, ¥+ )

Content of P-PKA ( Odu/mn?’ )

Group

40 min 80 min 120 min 160 min 200 min 240 min
Stimulation 0.588 + 0,042 1.485+0.113* 1.554 + 0,068 ** 1,634+ 0,054 1.755£0.063 ** 2,766 +0.082"
CP-154526 + Stimulation 0.412 £ 0.028 0.425 £0.043 0.577 +0.047 0.675+0.039" 0.735+£0.054" 1.487+0.144 "
H89 + Stimulation 0.427 £ 0.037 0.444 +0.052 0.543 + 0.098 0.602+0.123 0.425 +0.096 0.921 +0.083**
Control 0.308 £ 0.019 0.315+0.021 0.298 +0.017 0.310 + 0.024 0.304 + 0.020 0.306 + 0.023

%31 P<0.05, %% P<0.01, us control
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1 IV TSI R HIPA. Al 3888 1 K 4 R
AR AEIX — RPN Y AT W R SRR R, R e A
JFIREC) CRH R F CHEME A, &6 & HPA Hh
HIPSAT KT o BB RS IS VA 90 I R A, i B 37
F P A A e P AR A S A A 7 A 1 44 1
i A AS

AW R ST TR Fe R R SRR, A
TR OF el dr IR, R A B AR A AR Bk
D PR 355 8] 8 O 0 3 e i X, i e T AR AR S
R R ;s QFE BARTE BT L G HPA (74 0 44 bR
SRS P2 SR, T AR 75 ) 7 S 06 1 8 op s o S G %
PF il v 0 RS PR B L E S R v i A
A — SRR QUK T E R 2% O
ACHEE A, 17 22 B4 15 #0  SE A g A A7

CRH Z K& T G I R AZ 1k, 76 KR AFAE 3
FpilF #9——CRHIR , CRH2aR #11 CRH2bR. CRHIR F= %
ST rh HE 2 R 45, CRH2aR F1 CRH2bR 32 243 1
TAME AL, LA AT — 8152 ( cyclic adenosine mono-
phosphate response, cAMP) A &5 — {51 .

CRH 53225 & )5, 1 G 8 FHBIE , 300 e 1
RRERALRG , o 40 U PN cAMP ¥ BEXG I, 5 B0E PKA,
(T 4 P 5 0 A T, DA 080 40 R 7 S O R
& F CREB J"ZAF(ET F Feli i) 4 fuA% h , 17 P-CREB
) HHE T PVN o W RS T PVN & P-CREB HH &
i@}]ﬂu'” - )

ASCH s, CRH I BT B i B e, 5 41 P-
PKA . P-CREB % i 2 $ & , il P-PKA . P-CREB 7 &t 7t
G R SRS R T R gL T RES R B Aeh
CRHIR #ik #9784 X5 CRHIR 5317 CP-154526 1]
W AN %] CRH 4038 Y & 0% B i+ P-PKA ., P-CREB
BRI ULMIAERL WS N, CRHIR 75 fE il PVN

L2 TC I Hh A A SR T W] 56 B CRH A]
B L 5 CRHIR 454 8 #5 CRH # 2 o0 i 78 .
PKA BH ) H89 AT B b il CRH 5l 38 A R Fe i A
P-PKA .P-CREB % &N, $2R PKA G SRS 5 T
CRH M F i #2820 o) REAR b i 0 R, 3 M ot
CRHIR 4"

ARG 45 AR R, A B4R AT 0 B9 CRH
mRNA ik, UL 7 A B O F F i 2 A — 5 o
ZLNA I IhRE . CRH T sk /)5, F B CRH
mRNA 7 ik B & 7+ &5, ifii i CRHIR 454177 CP-154526
F5PT + CRH il 3 5% PKA 54077 H89 54T + CRH H 3
LI A BUT Ee i A S, T A g b CRH il 5 |
TR CRH mRNA #ik . ASCE028 5 5 e AR £ i i
KOs 5 CRH 45 3™ . (6= B, CRH
Al BT I PEFEPE 338 CRHIR 263534005 1 CRHIR .75
1bi PKA {5 S B2 5 s, 3808 SREHE PR, A
Ml R i PVN A5 B CRH SN, mifE AR
FitiJ HH A CRH 2234 0195 , W AE L th T HLAA (gl Bz ot
S D N A N d e el

AT, AN CRH FSEHEL ™ 5B 5 1 305 T
Tl 4300 CRH ¥ HE fJ R A2 00 F Fe i F, sl sth &
il 7 A 4% S R IR TE A 2 A Ik B CRH & 3%
IROEERY, SR EPE CRH B SO 3% 0 T B i v s,
PR g i o P-PKA ., P-CREB X2 CRH 1) & fi 0]
THEr. ShEME CRH B S F ki B9 CRHIR 55
J& i i PKA {5 5 , BIGES G 8 FORRIE , 06 R 1T
R AL i, {35 20 B 9 cAMP ¥ F5E 34 0, cAMP 45 4 )
PKA [ 385 IF JL T 8006 PKA, 330 PKA B AL 7 K55
AEEW 5 3 T-CREB 1 N i 5% 55 16 4 DX B 20 14
S5 133 0 A I PR 2 R 1) B R -t SR T Xl R
{1k, P-CREB 5 CRH £ H (1) )i 2l X 5 cAMP S B TG4
AIE 88T M40 CRH 5L #ak, Hik kit
Bifi A0 WA CRH (1% ol 3840t B 185 Jon i 186 0 , i — 26 BB T
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