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Effects of Vanadate on the Contractility of Vascular Smooth Muscle
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Department of physiology, Yonsei University, College of Medicine, Seoul, Korea

Vanadate is a trace element in aniaml tissues and has been known to inhibit Nat-K™*
ATPase in various tissues including skeletal and cardiac muscles and smooth muscles.

Vanadate shows contractile actions on various types of smooth muscles. Prolonged dietary
administration of vanadate has been shown to cause arterial hypertension, increased peripheral
resistance, and a marked reduction of coronary, visceral and renal blood flow. In isolated
vascular smooth muscle of aorta, application of vanadate caused contraction. These studies
have been conducted the preparations of vascular smooth muscles from which endothelial
cells were removed. It has been reported that endothelial cell releases relaxing factor(s) (endo-
thelium-derived relaxing factor, EDRF) in response to acetylcholine and a number of other
stimuli and also produces vasoconstrictor substances (endothelium-derived contracting factor,
EDCPF).

The aim of this present experiment is to elucidate whether vascular responses of isolated
rabbit aorta induced by vanadate are endothelium dependent or not.

The results obtained were summarized as follows :

1) When endothelium was intact, vanadate induced vascular relaxation of aorta precontracted
with norepinephrine. But K* induced contraction was augmented by vanadate in the aorta
with or without endothelium. Whereas relaxation produced by vanadate precontracted with
angiotensin II was endothelium-independent.

2) Hemoglobin, methylene blue, hydroquinone, and verapamil inhibited vanadate-induced
vascular relaxation. But indomethacin and quinacrine had no effect on vanadate induced vascu-
lar relaxation.

From the above results, it is speculated that vanadate act on endothelium, modifies the
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synthesis or release of endothelium-dependent relaxing factor and thus changes the contractile

responses to norepinephrine in rabbit aorta.

KEY WORDS : Vanadate * EDRF * Vascular smooth muscle.

M =

Vanadium®] oxvanion?] vanadates X F5E9]
AAZH ) REoisle BFEAZAD Na® -
K* adenosine triphosphatase(Na® —K* —ATPase)
o 283 AqAAED o] BH ol o] R0
2o wAE A2, 4set asel 1 3
47138 ¥el7] st B A7 A¥HAS
& A5 EY vanadateE B FARSIHE HAHG
Suiste) £7p7) UERtasd), 9% ARe A
Foll vanadate® AFHo g A7|7t FoA3H 1
gto] WA=, oldf e SR EE W
vanadates] £0) vlsted et SATD.
7t kol vanadaeE FHoz T[HFIH F
A} DEAYL FHEL, AFERE WEE
F% % ABYFFS 2oPol RuHGY,

w3 Fd 3 gg2o] vanadaeE 7}
a FZgo] A3 F7AHEGMD ol
5529 27le Soled ol5E ATt
diisothiocyanostilbene — 2, 2’ -disulfonic acid(DIDS)
o o3 JAHERC R Kol 1 ZFER AV} A XY
A Aolgke Aol AAIHUG

T3k vanadate AT 2 F 2 9 sarcoplasmic

reticulum!® 3} A& 9] sarcolemmad) AJ1Y Cat *-
adenosine triphosphatase(Ca* * — ATPase) & < #| &}
WD e g7hut FWT gHe AT
Ca®™* -ATPase’s. vanadated]] 2)3j &#}3lche Aol
HaE A,

18 d] 1980 Furchgott 9 ZawadzkiZ}'® & 3y
FAAAAE 9 dhhel endothelial cell(EC)o] @
g9 57 o|¢g -3 AAE FrE e

B olaf, A gAY oY FHF
oj¢t k& Eo| EC EA 5ol wet dH

of mlxle Qo] A dehdo 2 R &

Eo] A=At

3 YA EZREE BAFFAE f2€ 8
=& acetvlcholine(ACh) & 9413+ o] <&

rR Ay A o
et -4 He w2 wo

[
&
Ay

o o8 AL oA 7= 24 (endothelium—de-
rived relaxing factor : EDRF)$} arachidonic acd&
HEg o4 FEo g3 qHS FFAe &4
(endothelium—derived contracting factor, EDCF) 7}
Felgoi0n) o) a4aE o @ 13
=7} 2Add 1 g ayez dA7tA B
vanadate®] ¥ P4 X FES A Y
HHEE 13t ¥ FejolA o] Foi AT
Solt.

meia B 7oA E 8E s BE
29 £&& Z7A e AL 2 B9 vanadate7}
ed deHel & HIAHEZE ASHet AA
HALW FAPFIZY F£F viAe I¥S &
et 1 7]He] dFE e ok

Chat 9w

AEY
AIETE2 AT 1.5 WA 2.0kg HAY 7tEE
@ TEsle] AHgskAH

A48y

gl Al

7IEE F5 el SAAANIFE FEE 49
Y F5 dEHe HASY olg AH2dA
EF714(95% 02 + 5% CO2)E ¥ 3 A 7] Krebs-
Henseleit 9% (mM ; NaCl 118 ; KCl 3; CaCly
1.5; MgSO4 1.2; KHyPO4 1.2 NaHCO; 24
glucose 11 ; ethylenediaminetetraacetic acid(EDTA)
0.0 ; pH 7.4, KH& ) o] 271 petri dishel] ¥#e)
FEE Hog 1A dissecing microscope 3}
A daAFAe A AAEHE AAFA
ol o] WHMEZL E4HA F=F FAL,
APEH metre g7 gae Uies 8
#A3Wel Wol W vhasteg WHAEE AA
3t} o] 59 $H(aortic ring) & o 59 Fo|) 717he
HAZ o d@olA o 2mme] Fo2 Fe} ringd

— 446 —



o] Ayl A3 T o] F A THE i E WL
L Ago 2 ¥ 2709 stainless hook(& 7 0.6mm)ol|
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Aa3hs dA e Aoz Aztdnh

EDRFe| 9|t ¥ o]t 7]x& EDRF7F E#
HE8T M £ soluble guanylate cyclaseE &4
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phospholipase Ay &} Al Al ] quinacrinex. vanadateol]
o3 Holgle ¥FE UAA FAot
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2l 41718 o] EDRF= 8 B8 A XA gua-
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o

£ HZo| EColA AChe] z}=of o] 3} EDRF #
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02X Yo ojghEthe Aol HIFHYUTHSO).
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Hu @2 I 71AE £93% 44 gleEs
olo gt AF< oz FFHolop & HAn
Aztect.
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