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Effect of Vasoactive Agents on Pressure-diameter Relationship

Kiyohito HARAKAWA

Department of Pharmacology, Shinshu University School of Medicine
(Director : Prof. Shigetoshi Cri1pa)

The purpose of the present study is to elucidate effects of vasoactive substances on the arterial
wall distensibility by analyzing the pressure (P) and diameter (D) relationship. For this purpose,
we constructed an instrument to investigate the diameter response to distending pressure.

Cylindrical segments of canine renal arteries were used and their diameter changes were
measured while the transmural pressure was raised continuously from 0 to 150 mmHg at a speed
of 0.5 mmHg/sec. The diameter measurement was made noninvasively by using a solid-state
linear image sensor. Norepinephrine (NE) and high K solution were used as vasoconstrictor
agents, The vasoconstrictor responses were analysed by use of a potent alpha-adrenoceptor
blocking agent, phentolamine, a calcium inward current inhibitor, diltiazem, or Ca ion-free
solution with EGTA. The experimental data were analyzed by an analysis of variance and by an
equation of the P-D relationship. This equation is shown below and includes four parameters :
Dmin, Dmax, M, and &.

D = Dnin + (Dmax — Dnin)/ (1 + M exp (_P/E))v
where M = (Dmax — D (0)) /(D {0) — Dmin) and D(0) is the diameter at a pressure of zero,

The pharmacological natures of the vasoactive agents, which are reported in the literature,
were demonstrated through the effects on the P-D relationships. Their characteristics were
observed in the relationships and described satisfactorily by the parameters appearing in the
equation. The magnitude of the parameter M reflected well the experimental data obtained in
various degrees of vascular constriction. Shinshu Med. J., 86:627—639, 1987
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4+dil 1x10"°mol/1 50000 80.1521N-S | N.S  0.0393:£0. 0168
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FE—TEERI R b2l B D5

#2 KClIZLLooTHEINLIEKM, Ri XU phentolamine & diltiazem DOZHE (n=6)

M R=1/¢ (cm?®/mmHg)
control 1.021+ 0,372 0. 0408=0. 0050
KCl 40mmol/1 7.344+ 3,712 0. 01570, 0028
KCl 60mmuol/1 31,413 19,620 0. 02327-0. 0048
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+phe 1x10-%mol/1 25. 000+ 19. 183 0. 03190, 0047
" control 0.855%+ 0. 482 0. 0395=0. 0069
KCl  60mmol/l 57. 064 19, 530== 0. 03340. 0045
+dil  1x10""mol/1 31,9552 21.860—! " [k | 0. 03220, 0105
+dil  1%10*mol/1 4,531% 3, 373——— 0. 02030, 0100
+dil  3%10"*mol/1 1.538+ 1.309 0. 0256=-0. 0056
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