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injected L-aI ne-induced vasopressin release 
rats1 
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KEY W ORDS nitric oxide； argipressin； 

arginine； cyclic GMP； methylene blue； 

guanylate cyelase 

An嗄：To咖 dvtl1e possible role of cGMPintl1e 

effect of L．．ar~ ine．．induced arginine-vasopressin 

( j )release． MEIHODS：In anesthetized 
rats． saline， L—arginlne， 8一Br-cGMP． L— 

arginlBe+me thylene blue (fin inhibitor of gu— 

anylyI cyclase)were injeeted intracerebmventri— 
ollarly(icy)and the plasma vasopressin kvel 
w∞ deleted with radioimmunoassay． 

RESULTS：B0tl1 8一Br-eGMP 2．53 g·L and 

L-arginlBe 100 g·L increased plasma AvP 

level l from (2．6±0．3)to(6．6±0．4)ng· 

L～，andfrom(3．2 4-0．5)to(5．8±1．4) · 

L-。，respectively；P<0．O1 l 5 min aftertl1e icv 

injection；methylene blue(3．74 g·L )+ 
一 arginlne(10o g·L )did not change plasma 

AvP leve1． 00NCI IJsION： cG was a 

mediator of the effect of L—arginine—induced AvP 

release． 

Nitric oxide(N0)is a neuronal me ssenger 

widely distributed in tl1e brain J,2j． rhe 

distribufionis mainly revealed by I11e expression 

0f tric—oxide synthase(NOS)in various brain 
struotures． N0S is highly expressed in tl1e 

supraopfic and paraventrieular nuclei of the 

hypoth~lamns where tl1e neurohormones． 

arginine-vasopressin(AVP)and oxytoein，am 
produced j J． 1he role played bv N0 in tl1e 

release of tl1ese hormones has beeu invesfigat— 

ed l 一6j． Ik observation that intracerebm— 

ventrieular mjection(iev)of 一arginine，tl1e 
substrate of NOS． enhances AvP release in 

conscious ratsI-0 has been confirmed in 0ur 

laboratoryin anestl1etized ratsL ． In the present 
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work．we intended t0 observe whether this L— 

arginine-indueed AvP release is mediated by 

activation of soluble guanylyl eyelase witl1 tl1e 

formation of cyclic cGMPL ．which is genemlly 

considered as tl1e main mediator in tl1e effect of 

M【ATE】RJ AND ～伍 H0DS 

Materials L—AmnlBe and me thylene blue 
were puretmsed from Siena Chemical Co an d 8一 

Br-cGMP 胁 from RBI Chemical Co． Sep-Pak 

C1R Cai~ dge for AVP extraction Was from 

Millipore Chemical Co ． Rabbit pelyelonal 

antibody against andthe synthetic used 

were from Peninsula Chemical Co ． 1 。IlNa1 

was from DuPont Chemical Co． 

n．0too0l Sprague—Dawley rats (含， 
weighing 227± 23 g． obtained from Shanghai 

Experime ntalAnimal Center，certificate№ 005) 
were under pentob arbital anestl1esia (60 nag· 

kg )． ANarishige steremtaxic instnmmmtwas 

used to guide the tio 0f tl1e needle of a 

micmsyringe to 1．3 nⅡn posterior to tl1e bregma ， 

2．0皿m lateraltotl1emidline and 4．7 nlm below 

tl1e skull surface． n1e left femoral artery was 

cann~ated with a PE-50 polyethylene tubing 

filled witl1 heparinized(0+1 MU·L )~line for 
blcod pressure =o0Idil坎 or withdrawal of blcod． 

rhe leftfemoral veinwa8㈣ ulatedforinjeclJon 

of an volume of 6％ dextzan(molecular 
weight 40000) in 5 ％ glueo~ solution to 
replace tl1e blood loss． A 2一channel nhysiologie 

reeorder(LMS2B，Chengdu Instruments)Ⅵ丑s 
usedtoreeo~ tl1e arterial blcod pmssore(ABP) 

and heart rate(职 )． At least 15 rain after 
stabilizationof ABP andHR following the surgery 

tl1e 1st blood sample was collected ． rhe icy 

needle plfleement was verified by inj~ction of 
neutral red inst before sacrifice． Only rots witl1 

dyeinthe ventrieular system were used． 

The rats、veredividedinto 4 groups：1)icy 

0flO saline for control(n=10)；2)iev 8一 
Br-cGMP．a membrane permeable cG analog 
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(25．3 g in 1O L saline， =8)；3)icy 
L-arglnlne 1．O mg in 10 saline( =8)；4) 
icy methylene blue． aIl inb．ibitor of soluble 

guanylyl eyclase，37．4 plm L-arginine 1．O 

mg in 10血 saliIle(n=7)． 仙 icv 
performed after the 1st collection of blood 

sample． n1e 2nd aIld 3Id colleefiom of blood 

sampleweretaken5 and15mln respectivelyafter 

theicy． Each blood sample wa8 2．0mL． 

Plasma A、 w8s extractedwith S印．Pak C1R 

Cartri I aIld measured bv r￡bdi0i皿mul∞assavI8 J． 
All standards and blood samples w re Ⅱ a囟Ⅱ划  

in duplicate． 111e lower detection limit of the 

assay WaS 0．3 ng ·L～ ． I1le in~'a- and 

interas~y coet~cient of variation were 5．5％ 

alld 7．5 ％ ．respectively． 

廿s6c日l棚柚lysis Data w℃re expressed 

a8 ±s alld were arl 【v捌 statistically by silted 

lank test for repeated n圯8suIes for differences 

th time． I1le differences between groups were 

c0瑚DaIed with the Wileoxon rank SUlII test． 

REsI】I 

Before and after jcv saline．the contents of 

plasma A、 were(2．9±0．4)ng·L (time0)， 

(3．3±0．8)ng·L-1(5 n)．and(3．3±0．7) 

ng·L (15 n)，l~peetively． N0 significant 
diffel~ncewith timeWaS detected． NeithernKl蛐 

ABP nor职 char删 significantly：the 

ABlP=(12．4±0．7)，(12．7±1．1)，and(12．5 
±0．8)kPa~espeetively；职 =(410±25)， 
(408±24)，a】fld(408±26)b阻乜per minute 
(bpll1)respectively at 0，5，and 15 rain． 

8-Br-cG by icy ∞med elevafiom of 

plasma A、 from aIlinifial value of(2．6±0．3) 

to(6．6±0．4)ng·L-1(P<0．01)at 5 min and 

(4．6±0．3)ng·L-1(P<0．05)at 15 mln曲er 
appfieation of this agent(Fig 1)． I1le 
ABP was initially(13．0±1．O)kPa，cllarlged to 
(14．7±1．5)kP8(P<0．05)at 5 rain and 
r曲lITled to(13．3±1．2)kPa at15 rain afterthe 

ecfion． ，I1le职 decreased from (395±13) 
to(377±16)bpm (P<0．05)at 5 rain and 
returnedto(387±16)bpm at 15 min afterthe 

application of 8-Br-eGMP(Fig 2)． 
ecfion of／,-~,gini．e in 10血 saline into 

the]ateral ventricleinereased plasmaAⅦ from a 

basal level of(3．2±0．5)to(5．8±1．4)ng· 
L (P<0．01)at 5 mln and(4．7±0．8)ng· 

L一 (P<0．05)at 15 min after iCV( g 1)． 

皇 

： 
l 
盂 

T1me aft口 j ／曲  

啦 !． sl 啦 柚 L·ar窖 呻 {L-AI窖) 
&B c‘珊 锄 AVlP reI瞅  hIH d嘲  

m劬 ykne b妇 【MB)锄 AvP唧 啷 eb L．̂瑁． 

{0， =̂10)，&B卜c {●，25．3lIg缸10 L sⅡl ． 

=̂8)，L-̂瑁 【x．1．0 量n10 。 =8】． 

m  ．4lIg+L-̂瑁 1．0 加 鼬I (口，̂ =7)． 
《0．05． 《0．01．冒血 睁 蹦  ； 《0．惦 栉 L-棚鲁  

11m e aft口 j ／n．in 

2． B pl瑚日Jre k州 咄 断 l 皤■* 

(o 】．8-Br-eGMP(● )．L-̂瑁 {x】。 me吐Iyb 
+ A瑁 (● 】． 《O．05栉 nme-哪 ． 

The mean ABP WaS elevated from a basal 

value of(12．6±O．9)to(14．1±1．5)kPa(P 
<O．05)al 5 min and~ rned to(13．1±1．4) 
kPa at 15 rain afteriev． The HR deerea~ from 

a star[value of(4o7±27)to(379±23)bpm 

／d∞ 鲁 鲁w_窆 #Id0＼ I  
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(P(0．05)at 5 rain and returnedto(398±23) 

bpm at 15 rain(Fig 2)． 
Before and after iCV of methylene blUe 

together with L．ai'~ilJ／le．the contents of plasⅡla 
A、，P at time 0，5，and 15 min were(3．0± 

0．5)，(3．4±0．4)，and(3．1±0．6)ng·L～， 
respectively．the response ofAⅦ t0 L—argiiline 

being blocked by methylene blue(P <0．05．tIs 

L—argininein saIjne，Fig 1)． Atthe stone time 
the m既m ABP and 既 did not chlt／ige 

significantly． The mean ABP=(12．9±0．9)， 
(13．1± 1．1)， and (13．1 ± 1．2) kPa， 
respectively；and the既 =(402±24)，(398± 
25)，and(398±23)bDm，respectively，at 0， 
5，and15ln缸 aftericv(Fig2)． 

D璐CUSSK)N 

A number of hol~．onefl，such as insulin， 

eorticot~phin—releasing factor(CRF)，lutein~ng 
hormone—rdeasing hom~ne(IHRH)，~ tosta- 
tin，adrenoeorticot~pin，gmwth hom~ne，have 

been 8l姗 to be regulated bv NOL9J． Among 

them， 耵 Ill}l0lIn0neE10J and imulin【l1]were 

suggested to be iMuted by NO v cG ． In 

Mdition，theinhibitory effect ofNO on prolaefin 

release wa8 als0 sl1( to be nm icked by 

c(；MPL“J． In the ca8e of IHRH。l'lOW~0"el"，it 

a1)口ears that N0 acts on the cycla)xy rla8e 

enzvme rather tIlan on soluble gLumylyl 

cycla~L13j． Tl1e cycla哪 辟 】ase e】12舢  

eonverl~the a瑚IcIli h c acid to呻 gtadm E2 

Milch activates a(1erIvlate eyela~e to inc L吕e 

cA咖P． thereby enh~ eing the 口ocvto8i8 of 

I朋矗H． n1e meetlanism of NO—mediating 

interleukin 2-induced CRF was also supposed to 

involve the activation of cyclo0)c孵 rlase 

enzvIneL ． Besides． the po~ibility of N0 
activation of other herne-eont~ining el~yn'le．such 

as l p0) na ld ep佩 ygena8e，8lso IemalrIs to 

be eluei&ted ． Nevertheless．in the present 

shJdy，it i8 den~mtmted dlat the L．a】嚷iIliIle— 
induced AVP relea吕e is mainly mediated by 

cGMP。r~lee not only 8-Br—cGMP can mulate 

plasma AvP Ie ． but also the soluble 

laTI丫lyl eycla~ inhibitor can block the 

L．a】 ne．induced AVP release． 
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／ eGMP介导脑室注入工．精氨酸诱导的 ＼ 
大鼠血管加压素释放效应 7／2． 

【之 牛— L 
J咝 ，鎏 堡： 。 钾 
(中国科学院上海脑研究所，上海 2111031．中国) 

关键词 =氢也塑；楚复壁地匡枣；塑墅 ； 
cGMP；亚甲蓝：鸟苷酸环化酶 

目的：探讨 cGMP是否介导 ．精氨酸(一氧化氮合 

酶底物)引起的血管加压素(AVP)释放增多效应． 

方法：用放射免疫法测定大鼠血浆 中 AVP水 平． 

结果：侧脑室分别注射 ．精氨酸和 8．溴．cGMP(一 

种可透过膜的 cGMP衍生物)能刺激血浆 AVP水平 

增加[分别从(3．2±0．5)升至(5．8±1．4)ng·L～， 

从(2．6±0．3)升至(6．6±0．4)ng·L～，P<0．01 J， 

同时注射 ￡．精氨酸和亚 甲蓝 (鸟苷酸环化酶抑制 

剂)对血浆 AVP的水平没有影响． 结论：cGMP介 

导 ．精氨酸引起的 AVP释放增加效应 ． 
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Up-regulation of LPS-induced iNOS activity in 

dibutyryl cyclic AMP-differentiated rat 8stro~ es 

SONGWei，ZI-IUXing—Zu (Department of ∞m蝴 ， 口n咖  Instiaae ofMateriaMedica 
Chinese Academy ofSciences，Shanghai 200031，C ina) 

KEY W ORDS lipopolysaceharides； nitric- 

oxide synthase；cyclic AMP；cell differentiation； 

up—regulation(Physiology)；astrocytes；in'~luno- 
histochemistry 

A皿旺： To study the effect of dBcAMP on 

bacterial endotoxin UPs_induced N0S aetivity． 

Ⅳ匝 H0l璐 ： Mieroscopie changes were 

observed． Nitrite levels were measured hv 

fluommetric assay． N0S activity was measured 

hv citfllllifle assay． RESULTS：Witllin 3—4 h 

after the addition of dBcAMP 1 mmol·L to 

culture medium，a morphological transformation 

r唧 iniscent of ／n v／w differentiation occurred． 

CoincubafionwithU)s anddBeAMP 1 mmol·LI1 

resulted in a marked increase in the nitrite 

production as commi t with U)s alone． s 

increase was concentration-and time-dependent 

with a maxlrn~l effect after 24 h treatment． 

Nitrite production stimulated byU)sis parallelto 

the degree of cell differentiation． After a 24．h 

cosfimulation with U)s and dBcAMP． ￡．eitru1． 

1ineformation assay revealed a 3．foldincrea8e in 

Al~0rmhalom u瞬d：cAMP：eydle^MP；dBeKl~ ： ．2 一0一dlbut~  

州 ic AMP；GFAP ：出 6k岫 leldie protein；LPs= 1jp叩0． 

h舶ccb皿ide；工-NAME=Ⅳ mtzo-L-m JIille m山 l啪 ；NO：nl 

dde； (】s=ni -帆ide呷 hⅢ ；瞄 ：曲删 l曲 h salino． 

ca删 p∞●d啦睫 to fZ唧 Xh* PIm 86-21—643l—l833．耐 309． 
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N0S acfivity over U)s treatment al0ne． 

Simultaneous incubation with L-NAME． 

completely inhibited the stimulation effect of 

I Is／dBcAMP on nitrite production． Cvclo- 

heximide and dactinomyein also suppressed 

enhancement of NOS activity stimulated by I S／ 

dBcAMP．bothin nitriteproduction and citD．1llln~ 

assay．indicating that the enhancement of N0S 

activItv was due to the exprefl~ion of inducible 

N06 (iNOS)gene and protein． CONCLU- 

圈．oN： Inflammatory signals can tl'~ r 
astrocytes to express substantially different levels 

0f iN0S depending on their degree of 

differentiation． 

NO，a potent and pleiotropie mediator of 

many biological functions， is synthesized from 

L．arginine by N0S． Three forrm of N0S have 

been eharacterized⋯ ． nIe constitutive endo． 

thelial and neu~nal s are calcium- 

dependent． nle tllird form ofthe enzyll~ is the 

calcium-independent inducible NOS (iNOS)， 
which is only expressed in the presence of 

bac~fiM toxim or eytokines． m s foⅡn of the 

enzyll~ produces highlevels ofNOwhichis used 

by the macmphage to kill tumor cells as well as 

invasiv e 
、

microorganisms including bacteria and 

vihit．s“ ． 1k  excessive production of N0 hv 

iN0S has also been imlalieated in the 
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