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CardiovascuIar e仃ects of intracerebral injection of neuropeptide Y in rats 
●  

YANG Shao—Nian， YANG Wei， TANG Yu—Huan ，WANG Shao (Department of 

PkyMolog)-，NormanBetkune UniversiO,ofMedicalSciences，Changchun130021，China) 

ABSTRACT Cardiovascular effects of microinjec— 

tion of neuropeptide Y (NPY1(25， 50， and lo0 

pmol／site)into field CA3 of hippocampus(CA3)， 

lateral septal nuclei(LS N)and substantia nigra(SN) 

were investigated in nfethane-anesthetized rats．NPY 

administered lnto CA3 produced a dose-dependent 

hypotension and bradycardia Maxima1 changes of 

mean arterial blood pressure fM AP1 were—l 5±0 7， 

- 2．0± 0．4， and -4 2± 1 6 kPa， respectively 

maximal changes of heart rate fHR)were-7± l4， 

- 23± 24， and 一64± 50 bpm ， respectively． NPY 

microtnjection into LSN produead a dose-dependent 

increase inMAP(0 9± 0 8， 1 3±0 5， and 3．I±0 5 

kPa．respectively)and a prominent 1ncrease in HR 

(14±l5，41±28，and 42±31 bpm，respectively)， 
but the tachycardia was not dos epe ndent NPY 

applied into SN elicited a dose-dependent decrease in 

MAP(-1 0±0 5， -2．2±0．9， and-4．3±2．0 kPa， 

respectively)，but no statistically significant change in 

HR The results showed that exogenously applied 

NPY has distinct cardiovascular effects in CA3， 

LSN， and SN． 

KEY W ORDS neuropep~de Y： blood pressure； 

k art rate； hippocampus； septal nncl~； substantia 

nigra 

Neuropeptide Y(NPY)，a 36 amino acid 

pe ptide， js widely distributed over the 

peripheral and central nervous system⋯． Re- 

cent evidenCe indicated that NPY was 

putatively involved in cardiovascular contro1 

and has been 1ocared jmmunohistochemica1ly 

in important cardiovascular centers in 
brain J． Studies based on a receptor binding 

technique using membrane fractions showed 

that the receptors 0f NPY exist in the filed 
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CA3 of hippocampus(CA3)， latera1 scpta1 
nudei(LSN and substantia nigra(SN)of 
rats( 

．
The purpose of the present study was 

to determine the effects of NPY administered 

into CA3， LSN and SN on cardiovascular 

system in anesthetized rats． 

M ATERlALS AND M ETH0DS 

W istar rats of either sex weighing 229±s 

l6 g were used． Rats were anesthetized with 

urethane(1．2 g。kg～，ip)．The femoral ar— 
tery was cannulated with polye血ylene tubing 

for recording arteria1 blood pressure and heart 

rate． The animaIs were then placed in a 

stereotaxic instrument． A small craniotomy 

was pe rforilled an d NPY or vehicle was in． 

iected into CA3， LSN， and SN in a volume 

0f0．3 1 during 1 min with l microsyringe． 

Rectal temPCrature was moi'11。toted and main． 

tained in the range 37．5-38 54 with a heating 

blanket At the end of the experiments， the 

brain was fixed jn 10％ formalin and 40 Ⅲn 

sections cut for histologica 1 identification of 

the injection sites． 

NPY(Sigma1 was dissolved in 0．9％ sa— 
line(PH 7．0)． 

RESULTS 

Cardiovascular effects ofNPY il-CA3 

Microinjecfion of NPy(25，50，loo pmo1／ 
site produced a dose-depe ndent hypotension 

and bradycardia． The cardiovascular effects 

began  between 1 and 5 min and maintained 

between 10 and 130 min after administration 

of the peptide． The hypotensive effects eric— 

ited by micr6in ection of 25， 50， and 100 

pmol NPY into CA3 peaked at 7± 7， 22± 

1 0，and 49±29 min postinjection．respec- 
tively； the bradycardiceffects，at 6±4， 19± 
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13，and 35±7 min postinjection，respectively． 

Saline microinjeetion into CA3 or NPY 

microinjection into peripheral regions of CA3 

did not show hemod amic resporises(Tlab 1)． 

CardiovasclIIar effects of NPY in LSN 

NPY microinjection into LSN resulted in a 

significant increase in mean arterial blood 

pressure fMAP)and heart rate(HR)． The 

pressor responses were dose-dependent while 

the tachycardic effects， not Tbe aDpe arance 

ofthe effects varkxi from 2-10 min； the re． 

covery，from 10-120 min after administration 

of 25， 50， and 100 pmol jnto LSN． The 

Deak effects of NPY f25， 50， and 100 

pmol／site)in MAP were reached at 12±9， 

24± 7， and 33± 20 min， respectively； in 

HR， at 22± 8、 35± 14， and 25± l5 min， 

respectively No prominent cardiovascular re． 

spo nse could be recorded after NPY inl‘ection 

into peripheral l~gions of LSN or saline injec- 
tion into USN rTab l1． 

Tab 1． M aximal changes of mean arterial blood pres- 

siire and heart rate after NPY microinjection into CA3, 
LSN，and SN． n=6_7， ± s， ’P>O．05， 一P<0．05． 

⋯ P<0．01 w conl~o1． 

CA3 LSN SN 

Maximal change offfleaa arteria1 blood pl'essufe／kPa 

Control 0 1± 1．0 -0．4±0 7 -0．2±0 7 

NPY 

25 pmo] -1．5±0 7’̈ 0 9±0 8一 -1．0±0 ‘ 

50pmol -2．0±0 1．3±0． 。。’-2．2±0．9． 

lO0 praol -4 2±1．6．一 3．1±O ¨ _4 3±2．oẗ  

Maximal change ofheart rate／bpm 

Control -10±15 -3± 14 —2±3l 

NPY 

25 prnol -7± 14’ 14±15 一5±6‘ 

50pmol -23±24’ 4I一4-28⋯  ～5±24‘ 

l00 pmol -64±50"‘ 42± 31⋯ ．26±24 

Cardiovascuiar effects ofNPY jnSN A 

dose---depe ndent decrease in M AP was elicited 

by microinjection of NPY(25，50，and 100 

pmoI／site)，but no significant change in HR 

statistically． The depressor effects appe ared 

between l and 4 min following NPY admini． 

stration into SN． The duration of the 

hypotension is 20-l20 min． The time of the 

Deak effec ts jn M AP was respectively 12± 8， 

25± 13， and 33± l5 min． Administration of 

saline ifl SN and NPY ifl peripheral regions of 

SN did not give rise to any significant 

cardiovascular changes fTab l1． 

DISCUSsJ0N 

CA3， LSN and SN， the structures asso— 

ciated witli the central control ofcardiovascu- 

lar activities(5-9)，centained the higher conoen— 

trations of NPY receptors AIthough the 

centra1 cardiovascular effects of NPY remain 

at present putative ， the cardiovascular ef- 

fects elicited by NPY administration in CA3， 

LSN， and SN are unclear． In the present 

study，NPY microinjection into CA3 caused 
a dose-dependent hypotension and bradv— 

cardia， but saline microin{ection jnto CA3 or 

NPY microinjection jnto peripheral regions of 
CA3 did not produce hemodynamic res- 

ponses， indicating that the cardiovascular ef- 

fects produced by NPY microinjection jnto 

CA3 exhibit regional specificity．NPY admin— 
istration in LSN results in significant increase 

in MAP and HR in which the pressor reaction 

is dose-dependent． No sign ificant change in 

M AP and HR could be recorded after NPY in— 

jection into peripheral regions of LSN or sa． 

1ine injection into LSN． These results sug- 
gested  that exogenous NPY LSN could 

produde a specific cardiovascular effect NPY 

microinjection jnto SN elicited a dose-depen— 
dent decrease in M AP， but administration of 

saline in SN and NPY in peripheral regions of 
SN do not give rise to any significant 

ca rdiovaseular changes， which demonstrates 

NPY applied into SN could produce a specific 

depressor effect． It is note—worthy that the 

diverse cardiovascular responses to microin— 

jection of NPY into CA3， LSN， and SN 
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have been ascertained 
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大鼠脑内注射神经肽Y的心血管效应 

扬绍年、扬 蔚 唐毓环、王 绍 (白求恩医 

科大学生理教研室，长春130021,中国 艮 夕 ， 

提要 麻醉大鼠海马 CA3区(CA3)内微量注射神经 

肽 Y(NPY)~『起剂量依赫性血压 F降和心率减慢．外 

侧隔核(LSN)内微量注射 NPY引起血压升高和心率 

加快，其中血压升高是剂量依赫性的，但心率加快则 

没有剂量依赖性 黑质(sN)内微量注射 NPY引起剂 

量傲赖性血压下降，但心率在统计学上无明显变化 

结果表明，外源性 NPY在 CA3，LSN和 SN有明显 

的心血管效应 

G。 跏 AJ’cahre F R。che mjcr0 关键词 塑丝 ； ； ；塑 ： 黑质 
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Rate— and of partially voltage-dependent depolarized guinea e
．

ffects
⋯

of —niso1
．

dipine on action potential 

p-g pap小ary muscle 

AN Rui-Hai，HE Rui-Rong tDepartment of Ph siology 

Medical College，Shijiazhuang 050017，China) 

ABSTRACT The ra【e— an d voltage-dependent el'- 

feats’of 一Nis were studied using standard micro- 

electrode technique and real—tin1e microcomputer an a- 

lyzing system． The onset rate for rate-depen dent 1n- 

hibition fJU)D o11 action potentials of partially 

depolarized papillary muscle of guinea pig was aceal— 
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erated  as th e conce ntration of，”一Nis was increased  

fram 0．5 to 2 ／zrnol‘L- or the driving frequency 

decreased from 0 8 to 0．2 Hz steady-state values 

0f V⋯ and APA were markedly decreased by ele- 

vating the concentration of，H—Nis or increasing the 

driving frequency The recovery time constants of 

， APA， and latency period  from RD1 were all 

increased by m-Nis(1 jzrnol·L ) Theinhibitory 
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