
LC．SN 0253—9756 Acta Ph l ca Smica中国药理学报 1999J皿；20(1)：43—46 
http：／／⋯ slmm cn； w' eh／naJnfo日 en／pedodical 

Effects of catalase and endothelin on an oxia-induced vasoconstriction 

of porcine basilar artery in vitro 
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ABSTRACT 

A蹦 ： r0 8tl1dv whether anoxia．induced vasocon． 

striction w'as rehted to the release of endothelin 

【ET)． METH0Ds：Acute an0xia was induced 

by gassing the organ chamber fh 95％ N2+ 

5％ CO2． Changes in terk~ion of pomine basilar 

arterial ring w{ recorded． RES【Ⅱ． I ：．~moxia- 

induced jncreases in tension were 0．21 g±0．08 

g and 0．24 g±0．09 g under basal tension and 

during ET 3 nmol·L一 induced contractions． 

respectively． In the rings tension did not further 

augment following the irlcIease of ET from 100 to 

30o nmoI．L_。，acute anoxla did c．duse further 

increase in tension of 0．16 g±0．10 g(n=4)． 

CataXase 800 {md 2400 kU·L。。decreased the 

anoxia-induced contraction． th inhlbito~"rate 

of 33％ ±7％ and 47％ ±9％ ．respectively． 

C0NCLUSION! Anoxia．induced vasoconstric． 

tion was l"ehted to release of hydrogen peroxide 

from endotheliM cells． 

Ⅱ 嘎【0DUCT10N 

Acute auoxia augmented the contractile 

responses of some arteries to norepinephrine， 

KC1， and pmstaglandin F ， and anoxic aug— 

mentation was related to the vascular endothelial 

cellL 5．1
．  End0thelium-mediated l()xjc faci． 
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litation was due to the interruption of the 

production of vasodilator sig,~ by the endothelial 

cellsL ． Either inhibitor of the production 

(q nacrine)or inactivator(phenidone)of endo． 

thelium-derived relaxing factors completely and 

rapidly rexrel'sea the relaxations induced by 

ace州chofine in the preparations Mth endo． 
thelium．but did not affect fhe anoxic angmenta． 

tion，hence jt was concluded that h)q0oxia and 

anoxia caused the release of a vagc~on$ttictor 

substance from endothelial cell which then 

diffusedtothe adjacent snloothmuscletoactivate 

or potentiate the contractile processL ． 111e 

experiments with cultured endothelial ce1Is 

suggested that the hypoxic endotheliaX eels 

released peptide【s) fh constrictor proper． 

ties ’7．1， endothelitml-derived c0nstlictor factor 

(EDCF)【 ． Yarm~s_dwa et al isolated the 

vasoconstrictor pepfide from the culture 

supematant of porcine aortic endothehal cells， 

determined iIs amino-acid sequence．and named 

this peptide as endothelin(ET) ． 

s experimentⅧ designed to investigate 

whether or not the anoxic augmentation was due 

to the release of endothelin from vaseular 

endothehal cells 

M ATERIAI S AND M匮 田DDs 

basilar arteries were isolated from fresh 

adtilt porcine brain，20—3O min after death and 

kept in 4 oC Krebs-Ringer solution gassed th 

95％ 02+5％ CO2． Arterial~gments were 

cutinto 4-5 111111 rings． 

Isometric tension recording Each ring 

was attached to an isometric force transducer and 
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suspended in a glass organ( ha『『l})er filled"~4th 4 

m1 Krehs．Ringer solution at(37．0±0．5)℃ 

and gassed 山 95％ ( +5％ CO2． Isome． 

tric tension was continuously recorded by u 

(-t)rder c type XWF．204． Dahua Instmmental 

Factor7
．
．

~
， Shanghai)． Basilar arterial rings were 

equilibrated at a resling tension of l g for 2 h 

kfore the test． 

Acute anoxia was induced by switching the 

gas to 95％ N2+5％ CQ． Changes in 

tension of hasilar arlerial rings∞ eked by acute 

anoxia under basal tension and during contractile 

response to ET 3 an d 300 rmml ·L一 were 

recorded． In some arterial rings，the anoxia． 

induced contractions during the contractile 

response to ET 3 nnlo1．L were~ ured befom 

and after giving catalase(800 or2400 kU·L )． 

The inhibito~"rate of eataluse on anoxia．induced 

contraction was calculated：Inhibitory rate=(rl 

一  )／Y1 x 100 ％． Yl and Y2 were the 

anoxia．induced contractions befom and after 

glvlng catalaae，respectively． 

Drugs ET (Peninsula Lab Inc，Belmont 

CA 94002，USA j，catalase(Shanghai Institute 

of BfochemistiT，C}linese Academv of Scienees)． 

Stock solution were prepared in distilled water for 

endothelin or in phosphate buffer solution(pH= 

7．0)for catafase(200 MU·L )before use． 

AⅡ concentrations were expre~ed as final 

concentratfon in the bath ． 

Statistical analysis Data were shown as 

i± ． Paired el。unpaired testwere used． 

RESI】I 

Response of Imsihr arteries to anoxia 

during basal tension and during the 

contraction induced bv ET 3 nmol·L。。 

Acute anoxia caused a reversi[)le increase irl 

hasal tension of basilar arterial rings． ，n1e 

tension of acterial tings decreased rapidly below 

山e initial tension when bath solution was 

oxygenated th 95％ ()̂．and thell restored 

slowly to base line． n nY min later．ET 3 nnlol 

· L。。WgS added ．and the tension of arLerial 

rings increased slowly When 山e contraction 

induced bv ET reached stable (inerease in 

tension of0．11 g±0．05 g．acute anoxia caused 

a rcversible fur~her increase in tension called 
“

aJl0xic D0tentiation”
． Bv hasal tension an d 

during r-induced contractions，anoxia-induced 

increase．in tension were 0．21 g± 0．08 g an d 

0．24 g±0．09 g(n=10)respectively．( g 1) 

瓦— —。。———— 

№ 1． ka~xla-imlueed cllaIlge in tension of 

porcine basilar arterial ring under basal tension 

and during the comracflon induced by endothelin 

3 nmol·L_。． 

Response of basilar arteries to anoxia 

during the contraction induced by ET 300 

nmol·L一 ET 1— 1∞ D~IIOl ·L caused 

concentration—dependent constrictions of basilar 

arterial rings th maximal increase jn tension of 

0．52 g±0．13 g．(Tab 1) 

When the concentration of ET increased to 

Tab 1． Endothelin induced vasoconstriction of 

porcine basllar arterial l ． n：6 pi ． x± ． 

Endotheli RWnmol·L Increase in temion／mg 

1 

3 

10 

30 

1o0 

∞ 衅 ∞ H B 

0  0  0  0  0  

± ± ± ± ± 
∞ 凹 

0  0  0  0  0  
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300 nmnl·L 。the tension of arterial tings did 

not increase further， ~metimes decreased 

sljghtly．In the rings which D／ere contracted by 
ET 3(30 nnlo ·L一 ．acute anoxia did cause fur。 

ther increa．~e in the tension of 0．16 g±0 10 g 

Effect of cata]a~ on anoxic potentiation 

Anoxia caused a reversible futther increasc in 

tension in rings contracted th ET 3 nmol-L ． 

On retum to 95 ％ ． the rings transiently 

relaxed below the initial tension．followed by 

rising to the level before anoxia． 11hirty min 

later。second anoxia was Derforuled in certain 

rings． I e incrcakse in tension caused by the 

second ano~a was not different from that in the 

first time(0．I8 g 4-0．04 g v8 0．17 g 4-0．05 g． 

n=7． P >0．05)． In remained 8 arterial 

tings．( atala -8013 or 2400 kU·L～ was added． 

e drug concentration—dependently decreased山e 

anoxia—inducecl contraction． 111e Mfibitory rates 

caused by cabflase 800 and 2400 kU·L一 were 

33％ ±7％ (n=4)and 47％ ±9％ (n= 

4j，respectively． 

D USSIoN 

The present experiments showed that acute 

anoxia caused a reversible increase in the tension 

of porcine basilar arterial rings with endothelium． 

either under the basal condition or during ET- 

induced contraction． 111is was different from 

山at in the femoral artery of dog．in which anoxia 

only augmented contractile response to norepine— 

phfine，KC1，．and BaC12，but did not affect basal 

tension、 ． Th e reason that caused the above 

difierence might be due to that the respon~ of 

porcine arteries to anoxia was diffemt from canine 

arteries． The fact that anoxia evoked the 

increa,ge in the basal tension of canine basilar 

arteries ，叫eeted the above possibiliw． It 
was speculated that the response of cerebral 

arteries t0 anoxia under basal condition might be 

different from T~ripheral arteries． 

The tensian of arterial rings did not furdier 

au~lent，following山e increase in ET 100 to 300 

nmo1．L。。。．which indicated that theⅢ 1 receptors 

were saturated． I e fact山at acute anoxia did 

cause further increa．~ in tension of artenal rings 

precontracted with ET 300 nmol‘L suggested 

山at the anoxic potentiation was not related to 

endo血din． In addition．a major difference 

between anoxic contraction and endothelin—evoked 

contraction related to their time cour~． Anoxic 

contractions were veⅣ rapid and readilv 

reversible upon return to 95 ％ O ．whereas the 

contractions indueed by endothdin were lan g- 

lasting and nlore dimcult to wash out 

Douglas found that BQ l23(10,umol‘L )，an 

田 A receptor selective blocker．antagonized the 

vasoconstriorion induced by ET(0．1—3oO nmol· 

L )．bu1 did not aff ect the h}％~oxic contraction 

in canine puhnonaw． coronary． and femoral 

arteries ． I ese observations were consistent 

Mth the suggestion that the anoxic potentiation 

'was not due to endothelin release from anoxie 

endothelial cells． 

Catalase antagonized partially the anoxic 

augmentation during r_induced eontmction in 

concentration—dependent fashion． This obsen'a— 

tion suggested that anoxic potentiation mJght be 

related to release of hydrogen peroxide from 

endothelial cells． 
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关键词 缺氧症；血管收缩；基底动脉； 

内皮素类；过氧化氢酶 ～ 
一 — 一  — —  — —

、 一  

目的：研究缺氧引起的血管收缩是否与血管内皮 

细胞释放内皮素(ET)有关．方法：95％ o2+5％ 

c 混合气体换成 95％ +5％ c 引起急性缺 

氧，描记猪基底动脉环的张力变化．结果：在基 

础张力条件下和由ET 3 nmol·L 引起收缩时，缺 

氧分别使基底动脉张力增加 0．21 g±0．08 g和 

0．24 g±0．09 g． 当 ET浓度从 1(30 rIInn1-L 增加 

到300 r-rml—L 时，动脉的张力不进一步增加，此 

时急性缺氧仍使张力进一步增加 0．16 g±0．10 g． 

过氧化氢酶 800，24OO kU·L 明显降低缺氧引起 

的收缩，抑制率分别为33％±7％和47％±9％． 

结论：缺氧引起的血管收缩与内皮细胞释放过氧 

化氢有关． 

(责任编辑 杨如华) 
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