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Fluctuation of the Level of Cyclic AMP and Cyclic GMP in Rat
Brain During the Estrous Cycle

Junko Ono, Miyako KmMura and Etsuro NAKAMURA

(Received October 1, 1980)

We observed the fluctuation of cyclic AMP and cyclic GMP in the seven regions
of rat brain during the estrous cycle. Cyclic AMP levels were highest in estrus I
and then higher in proestrus, but were lower in diestrus and estrus I in almost of the
regions. The pattern of cyclic GMP was similar to that of cyclic AMP in five regions
of the brain except cerebellum and hypothalamus, where the contents of cyclic GMP
were in high level in diestrus. After the ovariectomy the contents of cyclic nucleotides
in the brain were lower than the level in estrus II. Estradiol increased cyclic AMP
and cyclic GMP levels in all regions of ovariectomized rat brain, whereas progesterone
did not result in significant effects in either cyclic nucleotide except for an increase in
cyclic GMP level in the cerebellum.

Cyclic AMP (adenosine 3’, 5'-monophosphate ; cAMP) &> hormone, catecholamines o {f i #§
iz k17 2 Mile R EY)E——second messenger—— & L TORENC OV TIIBL L HEHRIH,
wEINTWBY, —F cyclic GMP (guanosine 3’, 5'-monophosphate; ¢cGMP) o 4 HiyE %
COWTIERHRANCEYECEELBERER > TWwB L3 Ebh 32, FRERBEOENE L,

BRIKRTEM- T EA-EROMICIZ BB E #2777 L, FSH-RH, LH-RH, FSH, LH, estro-
gen, progestine DARSWNIHECEEY >, R ELhB, B8P JHKEO cate-
cholamines D#: FEIZAE > BBIZOWTHE LTV 52, cAMP, cGMP oZBhizowT D
Hixdis, §E, FAHIXBAN 7Lzt 5 cAMP 0w cGMP oWz fE > BB &
17 B-estradiol % %\ /% progesterone ¥ 5.1z X 5 &>\ THRE L1,

e Wil

{REE 23+1°C, (B 55% DZFHETATIRIAT (8:00~20:00 &£T), BRI &K% H B
mEeT, 2EEULEBENGEET LA S-D Ro@EHES » + (1284, {4E 230g §i%) <,
vaginal smear %BZEL, EWREANERTENORLZER Lic, ERAMHORKEIL diestrus
Di; 2H oMK EEEMALRD HRHD, proestrus (Pro; HMED & %R 5 KD,
estrus I (E I, MM & AILMIa 2 E AR ORED, estrus Il (B II; A{bMifan %325 55
#1), metestrus (Met; EIl %, Ao BB T2 058 & L,

ERERNCE RO YR L, % microwave REH U THIE & FFFICIA O EBERE
P X2 7-, Glowinski and Iversen O JF#:® 12 U g% hypothalamus (HYP), stri-
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atum (STR), midbrain (MID), hippocampus (HIP), cortex (COR), medulla oblongata
(MED), cerebellum (CER) w431, #BEREKTH=E 1 X, trichloroacetic acid T #
vy %, ether GREAFD) Thhl, 7RREE L TRAB E Lo cAMP, ¢cGMP |Iradioimmuno-
assay #: (YAMASA 1) THIEL, BAME Y hoFEFETHL L, EAEIX Lowry b9 0
FFE I HERL LT,

Hormone #5- & IZINEMHE2BEXEB LS » P2V, HEAR S 2HHB I
microwave BH 21T\, LATFEREICEIE Lic,o

Hormone 2 2% ethanol #&r4&HRAERICHEME L, 17 f-estradiol 0.2 mg/kg ¥ L % pro-
gesterone 4 mg/kg & o, MBEOCIIINEEHENY (28E#E) @ 2% ethanol ABAIER
0.1 ml/body weight »#5 L1,

FEHKER

1) %Ak > cAMP, cGMP o % E)

P cAMP & 813 CER vk %<, %\ MID, MED, HIP, COR, HYP oJEz#E4 L,
STR e b A<, R X 2Z8EL CER kT khk &<, STR T3/ &2 %20

EECrE > cAMP oZ B 786 e b EI e EBE LR Licd’, &b IEVGEITTe
X v Di#f (HIP, MED) » %\t EI 3 (CER, MID, COR, STR, MID) ¢ - 7:2%, Di &
EI ol iz E A EXERRDh - o HYP, STR LSt o #6230 ~T i Pro #iic EIL #ic
RSBV SAEIRL, 2BED &% —v2BEIh (Fig. 1),

cGMP EHEDHR LSk cAMP &E U CER TH 7y, Mz AEE T
Botleo BLBBVWEREXRTR S cAMP A ENL <5 b, CER, HYP iz 35\ Tl cAMP
LRy Di i b EEEZR LI, Ao TOEEL cAMP LEL D < % — v ThHhoTe
(Fig. 2),

2) DRHiHEH, 17 B-estradiol, progesterone # 5. g%

IRBLREHIC X » TN CAMP v~k Di #iofE X » E5F L, MID, HIP o 2 #ff7cix Di #§
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Fig. 1 Changes of cyclic AMP contents in rat brain during the estrous
cycle. Each point and bar represent the mean + S.E.. A, AA
or %, %%k show the significant difference from the value in the
phase of diestrus or estrus I, respectively.

4) Lowry, O.H., et al: J. Biol. Chem,, 193, 265 (1951)
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Fig. 2 Changes of cyclic GMP contents in rat brain during the estrous
cycle. Each point and bar represent the mean + S.E.. 4, AA
or %, %k show the significant difference from the value in the
phase of diestrus or estrus I, respectively.
6- Cerebellum 2 Cortex Hypothalamus Striatum
£ By A
S 57 17 A
: Ells 114 =] |
£ 44 M
2
g 3 Midbrain Hippocampus Medulla oblongata
(=%
~ * %k "k A
& 27 jelal 2 4
=)
< A
2017 14
: ﬁ
S ,
DiENl C Es P DIiEIl C EsP DiEIl C Es P DIiEIl C EsP

Fig. 3 Influence of ovariectomy, estradiol or progesterone to th cyclic
AMP contents in the rat brain. Each bar show the mean +
S.E.. A, AA; or %, %k show the significant difference from the
value in the phase of diestrus or estrus II, respectively. C;
ovariectomized rat Es; ovariectomized rat injected estradiol
P; ovariectomized rat injected progesterone
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Di fiofE X b BiciEfE%, ZoOfioIAz Tk Di & iiEH UERR Lo,

OB By 17 B-estradiol 0.2 mg/kg * 1 @EEE5T5 - iz & » T cAMP &1z CER %
< 6 FBALT, cGMP Bz &ALz s\ CIRRERHE X v H#8n L7, —J progesterone 4 mg/
kg 1 @# 521z CER 1wki3 % cAMP £ estradiol #5458 X b Fioiihn LCEBEE L O
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EEZYW ORRIE

Ty PREWTHAALEY, TERESHF N b e @V OmRRE L ERBOMCBIERSS = &



No. 25 (1980)

Cerebellum Cortex Hypothalamus Striatum
AA
.2 A A
E * * *
% sl LT AT
$
=%
)
£ .4" #
2 A
£ -3 Midbrain Hippocampus Medulla
G A oblongata
* A
A .24 .2 A -
o 4 4%
5 * X AAE
CIRE .- ﬁ . ﬂ ﬂ
’a j
>
&) 0 I
DiEll C EsP DiEll C-Es P DiEll C EsP DiEII C Es P

Fig. 4 Influence of ovariectomy, estradiol or progesterone to the cyclic
GMP contents in the rat brain. A, AA, %, %% or # show the
signifcant difference fromn: the value in the phase of diestrus, estrus
II or ovariectomized control, respectively. C; ovariectomized rat
Es; ovariectomized rat injected estradiol Pj; ovariectomized rat
injected progesterone

BEIHRTWLBYD, T Met iz £ & v & Vi3 resting level i 5 % 3%, estradiol 3% Di
b ER 25D, Pro Bl BEEEYR L, FOEKI LH surge #32%, progesterone ¥s X 8
FSH M El i ER L, EIL i FSH LI#t o = v & v T resting level 7 F CETFT T 5%, —
7, I o catecholamines $ #: FHAz £ 5 ZE% 7K L, Pro iz norepinephrine 1354 L,
dopa (I ETF EFH T 52 dopamine Xz L A EBLLLWD, ¥, Zh B monoamines D
4/ MREEF T A 5 monoamine oxidase (MAO) o iE#EL Pro #icE <, ENH TR LELSY, &
ElOEERKER X D BRI h KN cAMP, cGMP &EoWRilictE > BBz h bt
v % catecholamines &, MAO EH:OEE L1346 L—F LA, estradiol oZEE)-<
Z — YRR EL LT Vw5, HYP 1w\ T cAMP, cGMP & 3 il dIRAL & 58 T Pro #iicse
37 - T Di e @ EEZ R LT3 4, it estradiol A% resting level 75 EH33
R CH D, MELFHEE TS 2 e X WM cAMP, c<GMP €RBIEFE R EV ENN X
DHBLMNTET L, EBEYC estradiol ¥ ETHZ LR LHT, LIV ESLVOBEDZE
EH50, BEENlov<ricgEZts, 202 2o0F M estradiol o EFH A HYP iz
% cAMP, cGMP oA R RETHTHEERZE L bhb, L2 L, TXTOHLT cAMP,
cGMP & Pro #iflic EIl itk SEVERZRL, AL EVvHAWETEEATFFIirE YD
mEE ECENTHS ETHIE Di it i2ifRAEBEOEHERZR Lz &1k LH surge 5%
Wik E1T#io progesterone, FSH o iR EF LBIHE L, ZhbhLE v OSUWCEERT HE
BCchrAREELELDRD,

DEo#ERENS 5 » XA cAMP, ¢cGMP £!% cerebellum, medulla oblongata, hypo-
thalamus, striatum, midbrain, hippocampus, cortex @ 7 LI BWTREDZE, <X —v D
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ERETH5H, HAMHORMCES BLRRBDBIh, L, MifErrEey, 97 FEr
vV OBEDOEE) LA cAMP, cGMP oBg#, %A cAMP, cGMP oz bir & v
DERDTWZED X5 EETHDONIEOWTL, SEOKENDTIEITHTHS, SEINED
5 WIXFERND cAMP, cGMP Bz oW T HBET 21TV, BFEMIE LTI E 0,
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