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NOREPINEPHRINE STM ULATES THE REL EASE OF
CORTICOTROPIN-REAL EASING FACTOR FROM M ED IAN
EM INENCE OF OCHOTONA CURZON IAE

DU Jizeng WU Yan YOU Zhibing
(N orthw est P lateau Institute B iology, theChineseA cadamy o Sciences, X ining, 810001)

Abstract

W e studied the effect of neurotransnitter norepingphrine (N E) on mmunoreactive corti-
cotropin-releasing factor (CRF) of median eninence E) in the native pika (O chotona curzoni-
ae). At one hour after intracerebroventricular (icv) administration of NE in doses of 3. 75,
7.5, 15 and 30 ug/100 gBW , the CRF level of M E increased A nd the plasna corticosterone
concentration als increased Two and six days after adrenalectomy (ADX), N E concentration
in hypothalamus declined to 76.32% and 76.27% of those in intact pika, plasna corticors
terone concentration also decreased to 16. 57 and 2. 05% of the control These results indicat-
ed that N E have a effect on activating HPA axis through activating hypothalamic CRF in O-
chotona curzoniae
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CRF isamajor component in the activation of the hypothalano-pituitary-adrenal
(HPA ) axisunder stress condition (Rivier et al , 1986). A large number of evidence in-
dicates that central catecholam inesplay an mportant role in the regulation of ACTH se-
cretion, presumably through stimulation of the release of CRF and vasopressine (Guil-
laume et al , 1987). Electron microscopic studies have show n that there isdirect synaps-
es betw een CRF containing neurons and tem inals that contain tyrosine hydoxylase and
phenylethanolam ineN methyltransferase (L ipositset al , 1986; L ipositset al , 1986).
Selective lesions of ventral noradrenergic ascending bundle induce a marked reduce of
CRF fronM E (A lonw et al , 1986). T hese studies indicate catecholam ines are involved
in CRF releasing in rats hypothalanus Pika isanative plateau snallmammals, inw hich
the roleN E plays in releasing of CRF in hypothalanus is unclear. The am of present
study is to detemm ine the effect of N E on CRF secretion from M E in pika and the concen-
tration changesof N E in hypothalanus and plasna corticosterone after ADX.
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Thepikaw ere cgptured from Haibei area, A IpineM eadow Ecosystem Research Sta-
tion, A cademia Sinica, Q inghai province, then kept in feeding facility in X ining for one
month (lighton from 8 00 20: 00), before the experiments Thepikaw eighed 140+
20 g All expermentswere designed as Random ized Experiments B ilateral adrenalec-
tomized pikaw ere only supplied with 0.9% salinewater. lIcv injectionsN E w ere per-
formed under slightly anesthesiaw ith sodium pentobarbital (40mg/kgBW , ip), intro-
ducing 2 ul into each third ventricle Blood samplesandM E w ere collected by decapita-
tion one hour after icv adm inistration of NE

Homone measuranent: CRF levelsw ere assayed by gecific radiommunoassays
(RA) asdescribed previously (Du et al , 1992). Plasna corticorsterone and N E concen-
tration w ere estimated by flurometricmethod (Zenker et al , 1958).

A |l dataw ere presented asmean (D and the differences anong samplesw ere tested
by student T -test

RESULT

1 Effect of NE on CRF release

Fig 1 show ed the effectsof icv injection of N E on CRF levelsinM E A IIN E treat-
ed-animals show ed the increase of CRF levels inM E compared w ith untreated group.
One hour after adm inistration different dosesof NE 3. 75, 7.5, 15 and 30 ug/100 g BW ,
CRF levels inM E rose to 106. 05% (10. 16+ 2. 81 ng/mg protein), 135.28 % (12.96%
2.43 ng/mgprotein, P< 0.05), 138.94% (13.31+ 1.83 ng/mgprotein, P< 0.01) and
103.65% (9.93+ 1.09 ng/mg protein) of control group (9.58% 1.62 ng/mg protein).
lcv N E alo induced a corticosterone concentration increase (Fig 2).
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Fig 1 Effectsof NE icv on CRF content of M E in Ochotona curzoniae
N=6, *P<0.05 * *PpP<0.01vsoontrol
2 Influence of AD X on hypothalam ic NE, CRF levels in M E and plasna cor ticosterone
Two and six days after ADX, the content of N E in hypothalanus significantly re-
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duced to 76.32% (P< 0.01) and 76.27% (P< 0.05) of control (2. 01+ 0.31 ug/g fresh
tissue). Plasna corticosterone concentration al reduced to 16.57% (P < 0.01) and
2.05% (P< 0.001) of Sham operated animals (8. 27+ 4.11 ug/100m|, Table 1).

Tablel Influencesof ADX on NE concentration in hypothalanusand plasna cor ticor sterone concentration ( CORT )

SHAM ADX (2d) ADX (6d)
NE 2.01+ 0.31 (6) 1.53+ 0.18 (7) " 1.53+ 0.33 (6)°
CORT 8.27+ 4.11 (7) 1.37+ 2.06 (7)** 0.17+ 0.27 (6) ***

The values representM eant D, Numbers show ed in parentheses are the numbers of subjects
* P<0.05 * * P<0.01;, * * * P<O0.001
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A. control (vehicle) B.NE(3.75ug) C. NE(7.0pug) D.NE(15pug) E.NE(30 pg)

Fig 2 Effectsof NE icv on levelsof blood plasna corticosterone of Ochotona curzoniae
N=5 *P<0.05 * * *pP< 0.001vsocontrol

D ISCUSSION

Thepresent experimentsdenonstrated the stimulatory action of N E at hypothalam-
ic level to evoke secretion of CRF and thus to activate the pituitary-adrenal cortex axisin
pika Plotsky (1987) also found smilar evidence suggesting a facilititory action of cen-
tral catecholam ineson the hypothalano-pituitary-adrenal cortex axis, butwascontrary
to themodelsof N E playing a inhibitory action to CRF release from cultured hypothala-
musof ratsin vitro (Joneset al , 1976). W hen adm inistratingN E of 30 ug,/100 g BW ,
CRF secretion remained unchanged in our experiment, presumably, w hich was be re-
sulted from that different types or subtypesof NE receptor were involved at different
concentration of NE How ever, what type of receptorsw as involved in regulation of se-
cretion of CRF by central N E in pika are did not know. The concentrationsof hypotha-
lanicN E, and plasna corticosterone in ADX pika all reduced compared w ith intact ani-
mals W e have demonstrated that CRF levels in M E of pika noticeable declined (P <
0. 05) comparedw ith control at 2 d after ADX (Du et al , 1992). These evidence suggest-
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ed that corticosteronemay play an mportant role in maintaining central N E level and
CRF neuron activity in hypothalanus

REFERENCE

Alon G, Szafarczyk A, BamefreizolM , A sseimacher | 1986 mmunocytochemical evidence of stinulatory control
by the ventral noradrenergic bundle of parvicellular neuronsof the paraventricular nucleus secreting corticotropin-
releasing hormone and vasopressin in rats B rain Res, 397: 297 307

DuJi-zeng, You Zhi-bing 1992 A radiommuno-assay of corticotropin releasing factor of hypothalamus in Ochotona
curzoniae A cta Theriologica Sinica, 12 (3): 223 229

GuillaumeV, ConteDevolx B, Szafarczyk A, M alaval F, ParesHerbuteN, GrinoM, Alon® G, A ssetmacher |,
Oliver C 1987 The corticotropin-releasing factor release in rat hypophysial portal blood ismediated by brain cat-
echolamines neuron 46. 143 146

JonesM T, Hillhouse EW, BurdenJ 1976 Effect of various putative neurotransnitterson the secretion of corti-
cotrophin-releasing hormone from the rat hypothalanus in vitro——amodle of the neurotransnitters involved J
Endocr, 69: 1 1Q

L iposits 1 S, Phelix C, Paullw K. 1986 A drenergic innervation of corticotropin-releasing factor synthesising neurons
in the hypothalanic paraventricular nucleusof the rat H istochemistry, 84, 201 205

L iposits I S, Shemman D, Phelix C, PaullW K. 1986 A combined light and electron microscopic mmunocytochemical
method for the smultaneous localization of multiple tissue antigens Tyrosine hydroxylase mmunoreactive inner-
vation of corticotropin-releasing factor synthesising neurons in the hypothalanic paraventricular nucleus of the
rat H istochenistry, 85 95 106

Plotsky PM. 1987 Facilitation of immunoreactive corticotropin-releasing factor secretion in the hypophysial-portal
circulation after activation of catecholam inergic pathw aysor central norepinephrine injection Endocrinology, 121
924 93Q

Rivier CL, Plotsky PM. 1986 M ediation by corticotropin-releasing factor adenohypophysial hormone secretion A nnu
Rev Physiol, 48. 475 494

Zenker N, BernstainDE 1958 The estimation of snall anountsof corticosterone in the rat planas J Biol Chen ,

231: 695 701
CRF
( s , 810001)
(NE) RI

(CRF) , NE CRF NE 3.75, 7.5, 15,
30 ug/100 g BW. ME) CRF 106. 05%, 135.28% (P< 0.05),
138.94% (P< 0.01), 103.65%, , 323.35% (P< 0.01),
323.35% (P< 0.001), 346.71%, 366.47% 2 6 , NE
76.32% (P< 0.05), 76.27% (P< 0.01), 16.57% (P< 0.01), 2.05% (P<
0.001) ., NE CRF

NE CRF

) 1

— 207 —
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



