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NOREP INEPHR INE ST IM ULATES THE REL EASE OF

CORT ICOTROP IN-REAL EASING FACTOR FROM M ED IAN

EM INENCE OF OCHO TON A CUR ZON IA E
Ξ
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(N orthw est P la teau Institu te of B iology , the Ch inese A cad emy of S ciences, X in ing , 810001)

Abstract

　　W e studied the effect of neu ro transm it ter no rep ineph rine (N E) on imm uno react ive co rt i2
co trop in2releasing facto r (CR F) of m edian em inence (M E) in the native p ika (O chotona cu rz on i2
ae). A t one hou r after in tracereb roven tricu lar ( icv) adm in istra t ion of N E in do ses of 3175,

715, 15 and 30 Λgö100 g BW , the CR F level of M E increased. A nd the p lasm a co rt ico sterone

concen trat ion also increased. Tw o and six days after adrenalectom y (ADX) , N E concen trat ion

in hypo thalam us declined to 76132% and 76127% of tho se in in tact p ika, p lasm a co rt ico rs2
terone concen trat ion also decreased to 16157 and 2105% of the con tro l. T hese resu lts indicat2
ed that N E have a effect on act ivat ing H PA ax is th rough activat ing hypo thalam ic CR F in O 2
chotona cu rz on iae.
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　　CR F is a m ajo r com ponen t in the act iva t ion of the hypo tha lam o2p itu ita ry2adrena l

(H PA ) ax is under st ress condit ion (R ivier et a l. , 1986). A large num ber of evidence in2
dica tes tha t cen tra l ca techo lam ines p lay an im po rtan t ro le in the regu la t ion of A CTH se2
cret ion, p resum ab ly th rough st im u la t ion of the release of CR F and vasop ressine (Gu il2
laum e et a l. , 1987). E lectron m icro scop ic stud ies have show n tha t there is d irect synap s2
es betw een CR F con ta in ing neu ron s and term ina ls tha t con ta in tyro sine hydoxylase and

phenylethano lam ine2N 2m ethylt ran sferase (L ipo sits et a l. , 1986; L ipo sits et a l. , 1986).

Select ive lesion s of ven tra l no radrenerg ic ascending bundle induce a m arked reduce of

CR F from M E (A lon so et a l. , 1986). T hese stud ies ind ica te ca techo lam ines are invo lved

in CR F releasing in ra ts hypo tha lam u s. P ika is a na t ive p la teau sm allm amm als, in w h ich

the ro le N E p lays in releasing of CR F in hypo tha lam u s is unclear. T he a im of p resen t

study is to determ ine the effect of N E on CR F secret ion from M E in p ika and the concen2
t ra t ion changes of N E in hypo tha lam u s and p lasm a co rt ico sterone after ADX.
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　　T he p ika w ere cap tu red from H aibei area, A lp ineM eadow Eco system R esearch Sta2
t ion, A cadem ia Sin ica, Q inghai p rovince, then kep t in feed ing facility in X in ing fo r one

m on th (ligh t on from 8: 00～ 20: 00) , befo re the experim en ts. T he p ika w eighed 140±

20 g. A ll experim en ts w ere designed as R andom ized Experim en ts B ila tera l adrena lec2
tom ized p ika w ere on ly supp lied w ith 019% saline w ater. Icv in ject ion s N E w ere per2
fo rm ed under sligh t ly anesthesia w ith sodium pen tobarb ita l (40 m gökg BW , ip ) , in t ro2
ducing 2 Λl in to each th ird ven tricle. B lood sam p les and M E w ere co llected by decap ita2
t ion one hou r after icv adm in ist ra t ion of N E.

　　Ho rm one m easu rem en t: CR F levels w ere assayed by specif ic rad io imm unoassays

(R IA ) as described p reviou sly (D u et a l. , 1992). P lasm a co rt ico rsterone and N E concen2
t ra t ion w ere est im ated by flu rom etric m ethod (Zenker et a l. , 1958).

　　A ll da ta w ere p resen ted as m ean (SD and the d ifferences am ong sam p les w ere tested

by studen t T 2test.

RESUL T

1. Effect of NE on CRF relea se

　　F ig. 1 show ed the effects of icv in ject ion of N E on CR F levels in M E. A ll N E trea t2
ed2an im als show ed the increase of CR F levels in M E com pared w ith un trea ted group.

O ne hou r after adm in ist ra t ion differen t do ses of N E 3175, 715, 15 and 30 Λgö100 g BW ,

CR F levels in M E ro se to 106105% (10116±2181 ngöm g p ro tein) , 135128 % (12196±

2143 ngöm g p ro tein, P < 0105) , 138194% (13131±1183 ngöm g p ro tein, P < 0101) and

103165% (9193±1109 ngöm g p ro tein) of con tro l group (9158±1162 ngöm g p ro tein).

Icv N E also induced a co rt ico sterone concen tra t ion increase (F ig. 2).

F ig. 1　Effects of N E icv on CRF conten t of M E in O chotona cu rz on iae

N = 6; 3 P < 0105; 3 3 P < 0101 vs contro l

2. Inf luence of AD X on hypotha lam ic NE, CRF levels in M E and pla sma corticosterone

　　Tw o and six days after ADX, the con ten t of N E in hypo tha lam u s sign if ican t ly re2
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duced to 76132% (P < 0101) and 76127% (P < 0105) of con tro l (2101±0131 Λgög fresh

t issue). P lasm a co rt ico sterone concen tra t ion a lso reduced to 16157% (P < 0101) and

2105% (P < 01001) of Sham opera ted an im als (8127±4111 Λgö100 m l, T ab le 1).
Table 1　 Inf luences of AD X on NE concen tration in hypothalamus and plasma corticorsterone concen tration ( CORT )

SHAM ADX (2d) ADX (6d)

N E 2101±0131 (6) 1153±0118 (7) 3 3 1153±0133 (6) 3

CORT 8127±4111 (7) 1137±2106 (7) 3 3 0117±0127 (6) 3 3 3

　　　　T he values rep resen t M ean±SD , N um bers show ed in paren theses are the num bers of sub jects;

　　　　3 P < 0105; 3 3 P < 0101; 3 3 3 P < 01001

F ig. 2　Effects of N E icv on levels of b lood p lasm a co rtico sterone of O chotona cu rz on iae

N = 5; 3 P < 0105; 3 3 3 P < 01001 vs contro l

D ISCUSSION

　　T he p resen t experim en ts dem on stra ted the st im u la to ry act ion of N E at hypo tha lam 2
ic level to evoke secret ion of CR F and thu s to act iva te the p itu ita ry2adrena l co rtex ax is in

p ika. P lo tsky (1987) a lso found sim ila r evidence suggest ing a facilit ito ry act ion of cen2
t ra l ca techo lam ines on the hypo tha lam o2p itu ita ry2adrena l co rtex ax is , bu t w as con tra ry

to the m odels of N E p laying a inh ib ito ry act ion to CR F release from cu ltu red hypo tha la2
m u s of ra ts in vit ro (Jones et a l. , 1976). W hen adm in ist ra t ing N E of 30 Λgö100 g BW ,

CR F secret ion rem ained unchanged in ou r experim en t, p resum ab ly, w h ich w as be re2
su lted from tha t d ifferen t types o r sub types of N E recep to r w ere invo lved a t d ifferen t

concen tra t ion of N E. How ever, w hat type of recep to rs w as invo lved in regu la t ion of se2
cret ion of CR F by cen tra l N E in p ika are d id no t know. T he concen tra t ion s of hypo tha2
lam ic N E, and p lasm a co rt ico sterone in ADX p ika a ll reduced com pared w ith in tact an i2
m als. W e have dem on stra ted tha t CR F levels in M E of p ika no t iceab le declined (P <

0105) com pared w ith con tro l a t 2 d after ADX (D u et a l. , 1992). T hese evidence suggest2
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ed tha t co rt ico sterone m ay p lay an im po rtan t ro le in m ain ta in ing cen tra l N E level and

CR F neu ron act ivity in hypo tha lam u s.
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中　文　摘　要

去甲肾上腺素刺激高原鼠兔CR F 的分泌

杜继曾　吴　雁　尤治秉
(中国科学院西北高原生物研究所, 西宁, 810001)

　　用脑室注射神经递质去甲肾上腺素 (N E) 和R IA 法测定下丘脑正中隆起处促肾上腺皮质激素释放

激素 (CR F) 水平, 研究N E 对高原鼠兔下丘脑CR F 分泌的作用。脑室给予不同剂量N E 3175, 715, 15,

30 Λgö100 g BW. 正中隆起 (M E) 处CR F 含量分别增加到对照组的106105% , 135128% (P < 0105) ,

138194% (P < 0101) , 103165% , 同时, 血浆皮质酮浓度也分别增加到对照组的323135% (P < 0101) ,

323135% (P < 01001) , 346171% , 366147%。肾上腺切除后2天和6天时, 下丘脑N E 下降到对照的

76132% (P < 0105) , 76127% (P < 0101) , 血浆皮质酮也下降到16157% (P < 0101) , 2105% (P <

01001)。上述结果表明, N E 刺激高原鼠兔下丘脑CR F 的分泌并激活下丘脑垂体肾上腺皮质轴。肾上腺

皮质激素对维持下丘脑N E 水平和CR F 神经元活动有一定的紧张作用。

　　关键词　高原鼠兔; 促肾上腺皮质激素释放激素; 去甲肾上腺素
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