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一 谆 l 
慢性给予左旋千金藤立定对纹状体 多巴胺 D 和 

受体 密度和更新率的影响 

邹是龙，蔡舒天，金国章 

学院上海药物研究所 ，上海 200031．中国) 

关键词 毛壁王叁壁宴垂 壁 笪 SCH一23390； 
墼 焦竺测定j Dt呈竺；多巴胺D2受体 

n目的：观察慢性给予左旋千 金藤立定 {SPD)对纹 

状体 多巴胺 (DA)受体密度 和更 新率的 影响 ，推论 

SPD的药理性质 方法 ：应 用 EEDQ 失活 DA受 

体 ，用放射 受体结 合 分析 法 测定 受体 的密 度．计 

算有关 的动 力学参数 结 果 ：慢 性给 予 SPD 21 d 

使纹状体 D，与 D，受 体密 度 分 别增 加 41 5％和 

43 7％ 并且 慢性 给 予 SPD改变 DA受体的 更 

新率 ，使 D，受 体 的 生 成 速 度 由 对 照 组 的 1 77 

pmol-h。。／g p rotein 增 加 至 3 08 pmol·h ，a 

protein．D，受体 的生成速 度和降解速 率 分别 由对 

照组 的 1 10 pmol·h 1，q protein和 0 0049 h 增 

加 至 2 65 pmol-h 1，q p rotein和 0 0082 h～ D1 

和 D，受体更 新一半所需 的时 间分 别 由 144 4 h和 

141 4 h缩短至 117 5 h和 84 5 h 结论 ：SPD增 

加 DA受体的密度并加快受体更新 ．呈现 D 与 D 

混合型阻滞剂的作用特性 
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Hypoxia effects on hypothalamic corticotropin-releasing hormone and 

anterior pituitary cAM P 

CHENZhi-DU Ji-Zeng (Depa z enz ofAnimal Physiology，,Northwest Pkz∞ Institute of Biolog)’ 

Chine~Academy of Sciences，Xining 810001，China) 

KEY W ORDS Sp rague-Dawley rats； pikas； 

anoxia； cyclio AMP； corticosterone； anterior 

pituitary gland； corticotropin-releasing hormone； 

argipressin；norepinephrine 

AIM ：To study the effects of ac．,ute and chronic 

hypoxia on hypothalamus-anterior pituitary-adreno— 

cottex axis． M THODS：Rats and pikas were 

exposed to different altitude and periods． Anireals 

were iniected with CRH．Arg and NE ja the third 

ventriole of the  b rain of rats RESUI S：Anterior 

Pituitary cAMP and plasma corticosterone levels of 

rats obviously increased  durina 1 h of hypoxia． 

cAMP was increased from 2．23± 0 13 of control 

groupto 7 7± 0 7 of 5 km and 13 4± 1 9 nmol 

／q wet tissue of 8 km，respectively icv CRH， 
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Arg and NE all activated HPA axis． The effects of 

CRH were most potent CRH 2止 0 75 nmolicv 

increased anterior pituitary of cAMP frOm 3 5 

±0 4 of controJ to 22 4±2．2 nmol／kg wet tissue 

Stimulating altitude of 5000 m resulted  in a 16．9 ％ 

decrease in corticosterone level(P<0．05)，8000 

m resulted in a 47 5％ decrease(P<0 01)after 

hypoxia for 25 d． Hypoxia did not activate HPA 

axis in pikas CONCL叨 ON：1)Hypoxia stress 

activafes the secretion of cortico trophin (ACTH) 

via cAMP；2)AdrenecoticaI funotion of rats decays 

during chronic hypoxia；3)A rg and NE regulate the 

secretion  of plasma∞ rtico steron e and synthesis of 

pituitary cAMP at the hypothe lamus level； 4) 

Hypoxia tolerance of the pika was high． 

t National Na似  s ce F0utldn n 。f 
Corticotropin-releasing hormone (CRH )， 

argipressin(Arg)and norepinephrine(NE)regulate 

Accepted 1996—05 23 the secretion of cortieotrophin in anterior pktuitary 
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gland[ MP acts as a second messenger[5／
． 

Arg and NE modulate the secretion of eorticotrophin 

through CRH in hypothalamus． too NE stimu— 

Iates the release of both Arg and CRH from the rat 

hypothalamus vi．oo ． Endogenous Arg 

inhibites the secretion of CRH、 Hypoxia causes 

a marked activation of pituitary adrenal cortex． 

Hypoxia stimulates the secretion of carticotrophin 

and adrehal c0rtical hornlones[8]
． 

The aim of the present study was to investigate 

the effects of acute and chronic hypoxia on pituitary 

adrenal system and compare the ability of tolerating 

the hypoxia state of two species，and demonstrate 

tha t the secretions of CRH were modulated by Arg 

and NE at the hypothalamic leve1， in order to 

understand the effects of CRH ，Arg．and NE under 

hypoxia． ． 

M ATERIALS AND M ETH0DS 

Svnthetic rat CRH wa purehased from Penisula Lab． 

[nc Arg was donated by Prof DU Yu Chang． cAMP kits 

were from Beijing Atomic Energy Institute． All reagents 

were of analytical grade． Exporiments were performed on 

Sprague—Dawley ra[8(0 n=168，173± 5 g)and plateau 

adult pika(( m  n cur~．o?liae)(n=84，118± 7 g)of 

either ， which captured from Halbel， Qinhal—Xizang 

(Tibet)plateau，with all average altitude of 3200 m (69．1 

kPa)，raised in laboratory for 4 wk． SD rsrs and pikas were 

kept in our laboratory (altitude 2300 n】) for several days 

before use [tats were fed chow and water ad lib． Pikas 

*．Mere fed fresh gHss attd carmc 

Groups of 7 animals were exposed to 3 different cha mbers 

of stimolatlng atomospherie pressur 77．3 kPa(equivalent to 

altitude 2300 m)，55．1 kPa(equivalent to altitude 5000 m)， 

and 37．9 kPa(equivalent to altitude 8000 mj Air inflow 

l0 L -rain ， temperature 18 — 20℃ ， ljght_dark cycle 

12：12 h Animals were placed in these chambers for periods 

ra~ ingfrom 1 hto25 d Animalswere killed  between 9：00 

and 10：00 altl t0 m；niml弛 circadian effects 

Groups of 6 animals werc injected with CRH，Arg，and 

E into the thJrd ventricle of the brain AII reagents 

dissotved in 0 9 ％ ~line and 2 vL were injo2ted  

stereotaxically over 4 nfin with microinj~tol- InJection 

ccx~rdlnatm were 2 1111711 behind bre~maa，on mid1ine and 4 itlm 

below dura After 1 h，the altlmals were decapitated 

Trunk blood and mrtefior pituitary gland-w~rE sampled． 

Pt~srna cortjcosteron~ were mee~ured An terior pJtuitary 

g Lands were fixed in liquid nitrogen． After weighed the gland 

were placed in ice．cold 1 mL HCtOa(1 real-L )， 

homogenized in a po lytron homogenizer 10 s，and centrifuged 

at 2000 x g for 15 rain． The su natant neutralized 

with 20 ％ KOH and centrifuged at 2000 g for 15 min 

again． The supernatam was dried at 60 ℃ and 72 kPa 

cAMP was measured by radioassay． 

AN0VA 础 used to test for significance． 

RESULTS 

Anterior pituitary cAMlP and plasnla 

corticosterone 1evels of rats obviously increased 

during 1 h of hypoxia． The increase correlated 

with increasing altitude(P< 0．01)． There were 

no changes in anterior pituitary cAM P 1evels during 

hypoxiafor1 h，1，7，and 25 d(Tab 1)，butthe 

co ntents of plasma carticosterone gradually 

attenuated． Stimulating altitude of 5000 nl resulted 

in a 16．9 ％ decrease in co rticosterone level 

(P<0．05)，8000 m resulted in a 47．5％ decrease 

(P<0．01)after hypoxia for 25 d(Tab 2)． 

There were no changes in the leveis of anterior 

pituitary cAMP and pl~lsnla corticoslerone 0{pikas 

during hypoxia from acute to chronic(Tab 1，2)． 

The 1evels of anterior pituitary cAM P and 

plasma corticosterone markedly increased after 

injection of CRH，Arg，and NE into the third 

ventricle of the brain(，rab 3)． The effects of CRH 

were most potent(P<0．01)． 

Tab 1． Anterior pituilary cAMP(pfl-0I wet wt)of rat and pika during hyp 

H=7． 土 ． P<0．0l control(23oo m)． 
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Tab 2． Plasma eortieosteroae(tag·L )of rat an0 pjka 

during hypoaia． =1 ± ． 

hP<0．05， P<O．Ol v control(2300 m)． 

Tab 3． ~ terior tuitary cAM P and plar~ a cortieosterone 

of rat afterinjection ofCRH Arg，andNE f0 3rd ventricle 

of brain． = 6． ± s． 

<0．o5， p<0．O1 control(2300 m)． 

DISCUSSION 

Acute hypoxia stimulated the concentration of 

cAM P in anterior pituitary and pl&sma cortico stero ne 

of rats markedly increased． It suggests that 

hypoxia aetivated hypothalamic CRH—anterior 

pituitary cAMP Hypoxia stimulated the secretion 

nf CRH， then C_RH exerted ；拈 actions On the 

eorticotrophin through cyclic AMP—dependent 

mec hanism 

M ed ian eminence secretes a large amount of 

CRH under acute hypoxia． It resulted in the 

secretion of CRH decreased after rats exPO sure to 

hypoxia for a long teliU． Arg might he synergically 

potent of the function of CRH to stimulate the 

secretion of cortico tro phin， when the secretion ot 

( RH decreased 

Hypoxia resulted In the attenuation of adrenal 

cortex function． The reason might be that 1)under 

hypo xia， the low oxygen content of artery blood 

resulted in the decrease of adrenal cortical hormones 

synthesis； 2 ) the decreased sensitivity of 

corticotrophin receptor in adrenal co rtex eell to 

co rticotrophin，which decreased sensitive resulted in 

the decrease of co rticosterone synthesis and 

se cretion． 

Corticotropin—releasing factor is potentiated by 

Arg(101 CRH immunoreaetire neurons of the 

paraventricular nucleus become Arg positive after 

adrenalectomyI“ Injected Arg stimulates and 

po tentiates the secretion of corficotrophin in anterior 

pituitary． It indicates that the effects of Ang 

regulating the secretion of corticotrophin act at 

pituitary and hypothalamic leve1 Arg regulating 

the secretion of corticotrophin is through Arg 

stimulating CRH Injected NE activates CRH 

neurons NE stimulates the secretion of CRH 

NE is an exciting neurotransmiter． 

Hypo xia did not activate the HPA axis of 

pikas． It suggests that hypothalamo pituitary 

adrenal axis of pika has high tolerance to hypoxia 

It suggested that 1) acute hypoxia stress 

activated the synthesis of anterior pituitary cAMP 

and elevated plasma eorticostero ne， the formation 

and secretion of corticotrophin mediated through 

cAM P，the function of adrenal co rtex would decay 

during chronic hypoxia； 2) CRH stimulated the 

synthesis of pituitary cAM P，which was regulated 

by Arg and NE in the hypothalamus；3)hypoxia 

tolerance of the plateau pika was extremely high． 
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4 f一“r 2- 
低氧对卞丘脑促肾上腺皮质素．释放激素和前垂体 

cAMP的作用 

坠 ， 
(巾国科学 院西 北高 原生 物研究 所 ，西 宁 81 000I，中国 ) 

关键词 近交系大 鼠 高原 鼠兔 ；缺氧症 ；环腺苷 

一 磷酸 皮质 酮 ；前叶垂体 ；促 肾上腺皮质素释放 

素 精加 压素 ；去甲肾上腺素 r 4M p 
一  ⋯  I 

A目的：探讨急、慢性低氧对下丘脑一前垂体。皮质轴 

的作用机 制． 方法 ：大鼠及 高原 鼠兔暴露 于不 同 

海拔 高度及 时 间，动物 jcv ORH、A r9和 NE 结 

果：低 氧 1小时，大 鼠前垂体 cAMP显著上 升 

cAMP分别 由对照组 的 2 23±0 13增至 5 km 的 

7 7±0 7和 8 km 的 13 4± 1 9 nmol／g湿 组 织 

icy 2 pL 0 75 nmol的 CRH使前 垂体 cAMP由对照 

组 3 5±0 4升 至 22 4±2 2 nmol／g湿 组织 结 

论 ：1】低 氧激活 AOTH分泌是 以 cAMP为中介物 ： 

2)大鼠肾上 腺皮 质功 能在 慢性 低 氧 中可能衰 退 ： 

3)A rg和NE在下丘脑水平调节前垂体 cAMP及血 

浆皮质酮 ；4)高原 鼠免 对低 氧耐受性强 

⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯  ⋯  一 ； ⋯  一．一 一 一 
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