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The Effect of High Pcos on Agonists-Induced
Contraction in Rat Aorta
Influence of Endothelium — -

Kiichiro TAGA
Department of Anesthesiology,

Niigata University School of Medicine
(Director: Prof. Koki SHIMOJI)

It has been well known that carbon dioxide (CO2) has direct inhibitory effects on vascular
smooth muscle and induces vasodilation in patients with CO; accumulation. However
little information is available how CO; and endothelium modify the vascular tone induced
by various agonists. Thus, I studied effects of high Pcos (pH=6.99, Pco;=91+1 mmHg,
n=>58) on the contractile responses of endothelium-intact and rubbed rat aorta to
phenylephrine, potassium chloride (KCl) and human-porcine endothelin-1 (ET-1). High
Pco, shifted the response of endothelium-intact preparations to phenylephrine to the right
with attenuation of maximal response, whereas the pH matched acidotic solution with
normal Pcos (pH=6.99, Pco,=38+0 mmHg) shifted that to phenylephrine to the right
without changing maximal contraction. The response of endothelium-intact preparations
to KCl and ET-1 was not influenced by high Pcoz and the pH matched acidotic solution
with normal Pcoz. In endothelium-rubbed preparation, both high Pco; and the pH matched
acidotic solution shifted the response to phenylephrine to the right without altering the
maximal contraction. The response to KCl of endotheliumrubbed preparation was attenuated
by high Pcos, while that to KCl was not influenced by the pH matched acidotic solution.
The response to ET-1 of endothelium-rubbed preparation was not altered by high Pcos.
In the presence of cyclooxygenase inhibitors, indomethacin and aspirin, high Pcog attenuated

the response of endothelium-intact preparations to KCl. The contractile responses of
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endothelium-intact and rubbed preparations to ET-1 were not influenced by high Pcos.

The findings suggest that the endothelial modulations of the effect of high Pcog; on vascular

smooth muscle contraction are different depending on the agonists.

It appears that

cyclooxygenase related eicosanoid(s) may be involved in the effects of high Pco; on the

responses of endothelium-intact preparations to KCI.

Key words: carbon dioxide, eicosanoid, endothelin, endothelium, phenyvlephrine, potas-

sium chloride, rat aorta
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BRI SRR A G TR L Lich -1, &R
7% pH, Pcoy 3LU Poy DfilEzhEh 7.3840.00,
38+0 mmHg, 635+10 mmHg (¥, % pH IE
H Pcoz i n=84), 6.99+0.00, 91+1 mmHg, 522+6
mmHg (& pH & Pco; # : n=58), 6.99+0.00, 38+0
mmHg, 628+7 mmHg (& pH IF% Pco; #f : n=30)
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1. MEPEEEERCRT 5722171 v, KCl,
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(n=15) (n=15) (n=10) (n=10) (n=12) (n=12)
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EH Pcog ¥ (n=6) (n=6) (n=7) (n=7) (n=5) (n=5)
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(n=11) (n=11) (n=12) (n=12) (n=7) (n=7)
mERE (—) {& pH 2.7x0.7% 120.7+6.5 |24.9+2.6% % | 92.0+5.4 1.6:40.5 146.6+11.8
& Pcos B (n=7) (n=7) (n=6) ++ (n=6) (n=17) (n="7)
{& pH 3.940.9% % | 135.4+8.6 16.6x1.0 104.3%5.9 (=) (—)
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kE ik ksk: HRECHL p<0.05 F2id p<0.01 THE.
++: {& pH E#® Pco; HitX L p<0.01 THE.
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TT KC ik »ThtH&Eh, £hh KC k- T3]
SRS MERMRC T 5E pH & Peoy DIAR
MEFRRCEN LTV 5000 Lhdl, o a4/ 4
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2, Martin 'L, a, FEIROEEHEO 7 0=

VNN EFEELRD GMP BA IS8 h -
Pl ERBE L EBA— 7 0F T T 0L
T ay TEFHLT v OKRKBIROFEH L E MR
LEAELAC I ENbh-TWES, T AbLOEER
5, {€ pH & Pco; TTO afE@¥F iz L5 EDRF I
HRAE DO RIEEME I D7,

LIRGH 4L, BN &R H AGED EAR, /v
TR 7Y v OFRIFM R4 B RIGIR L THER
CARRT S 2 LR LY. L LEDIER N IR
FENBBC L L SO0, RGN AFEOE S pH
B b Oh, R ETOTACLELDONEHL
T, E pH IE% Pcoy i, IMVEPIRIFAEA
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BEPEZZODIE @ RS AF LY Fal
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Q) WEEHED Ca?t BREIMLEbaesh, Th
& FERFICHIREE Cat BE OMEICBIR L < I
BELERD, LOHSEHENSHDLY. L LEKREH A5
FENBEMEFE Ca®t F+ v 2 AZ A LTO Ca?t i
AEHETS 5| & AR AR Z T Ok b, ET-
1 L ABHEL KOl 27 =L 70 vio L 5IEER
HEBRFEHN AGECL >THBENL3TTHS. L
L ET-1 k&2, MENKEETTLIERE
TTLERE S AGECL > TEEI R -1, 2O
ET-1 OEHEEIES, BREET AL -» THEE S h
o EHEbALR VA, FO—DOTHEE LT
ET-1 BHEIrCRZ I ARIU Ve FRE Y o VRS
e Ca?t F v v xAREGT Ca®t AR AKE RS
n, FOBMGEEREC R AmEI i b EEZ HR
517)‘

M0 2 BRI B LR B OB LoBEIE,
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