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Abstract

The spinotrapezius muscle of adult (250-350 g) male
rats was prepared for microvascular observation. The
muscle was electrically stimulated to contract with pulses
of 0.2 msec duratiom, 3-6 V amplitude, and 2, 4, 8, or 12
Hz frequencies. Microvascular diameters and tissue PO,,
pH, and [K*) were measured with microelectrodes at rest,
during contraction, and during recovery. A significant
(approx. 50%Z) functional vasodilation was observed at
contraction frequencies greater than 4 Hz. All orders
(sizes) of arterioles, the largest through smallest,
dilated equal proportional amounts during muscle
contraction, Since the large vessels (>30 um i.d.)
contribute the most to vascular resistance, these vessels
must dilate if blood flow is to support muscle metabolism
and function.

Capillary bed and periarteriolar POy values decreased
significantly (approx. 15%Z) with the onset of muscle
contraction, but returned to resting levels during the
fourth and fifth minutes of contraction. Therefore, there
was no apparent oxygen-related stimulus for vasodilation in
the vicinity of the arteriolar vascular smooth muscle.
Furthermore, artificial elevation of the capillary bed and
periarteriolar PO, during contraction did not attenuate
functional vasodilation., Therefore, functional
vasodilation was expressed independently of capillary bed
and periarteriolar PO,.
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Perivenular PO, remained significantly depressed
(approx. 502) throughout the contraction period.
Therefore, a potential indirect oxygen-related stimulus for
functional vasodilation exists in the vicinity of the
venous bed.

Periarteriolar and capillary bed pH tended to increase
with the onset of contraction, then decreased as muscle
contraction continued. A significant prolonged acidosis
(+4.2 nM) was observed during 8 Hz contractions, however,
superfusion of the resting tissue with acidic fluids
demonstrated that this acidosis was not of sufficient
magnitude to account for a significant portion (<20%) of
functional vasodilation. There was essentially no
alteration of periarteriolar [K*] during muscle
contraction, Therefore, there were no direct stimuli for
functional vasodilation related to BY or k*.

A significant functional vasodilation was observed in
the absence of any significant changes in capillary bed or
periarteriolar POy, pH, or [k*], indicating that these
factors do not play a direct role in the maintenance of
functional vasodilation. Perivenular PO,, however, did
remain depressed throughout the contraction period. Hence,
an indirect oxygen effect, related to the perivenular
tissues, cannot be excluded as a potential mediator of

prolonged functional vasodilation.
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