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Observations of rhythmie contractions of periphe-

ral vessels, in & variety of animal species, ha-
ving penod:.c:.t:v.ea unrelated to heart rate or re-
spiration have inspired an array of theori.es G
garding their function. It has been suggested.
that venomotion, the rhwt.hm:.cal contraction of
musculsr venules and small veins, plays a signi-
ficant role in normal venocus return, Two quanti-
ties — volume alterations within, and flow out,
of these vesaels ~ appear :.Bplicated in the pa-
thologg of both cardiogenic™ as well as hemor-
rhe.g:l.c shock in man. In this paper the hemody-
nemic consequeunces of venomot:.on on these two
quant:.t:.el are presented.

Passive Physical Propertles :

The mugcular venules and small veins are a.ssumed
to be cylindrical vessels of constant length
each having tl}a geometric and topological proper-
ties reported* for the bat wing end internal ra-
dius to wall thickness ratio, {a/h), for corres-
ponding vessels in the rat mesentery’. The re-
sults of a stress analysis indicate that over the
physiological pressure range to which these vea-
sels sre exposed, the pasasive, relaxed dimen- -
sions are essent:.ally independent of transmural
pressure, and a.pproxmat.e the maximum internal
radius {ao) and minimum vall th:.ckness {ho).

Effect of smooth muscle contractmn on Dimensaion
Using these dmensmns a8 reference, the redue- .
tionr in small vein radius, 85, associated with
spontanecus contraction of vascular smooth
muscle, having force generating gharacteristics
extrapolated from those reported
ole, is calculated. With the asg‘umpt:‘.on of an
effective elastic modulus of 10° dynes/cm™ the

relaxed internal redius, s,, is reduced to .T a,. '

It is convenient to define one half this total,
change in a, as the vecomotion amplitude, Ay,
The caleulated value of A, is slightly smaller
than one reported! observation on a larger dia-
meter vessel and ia in very close pgreement w:.th
observations of sm:.la.r szze vessels.

Effect on Volume ;

The relationship between A a.nd. stored volume is
determined by a.pproxmatmg the observad contintu-
.ous venomotion pattern as a cosine function. The
result indicates that e loss of venomotion per-
mits en increase in time average small vein
stored volume of 217 and 38% corresponding to va-
lues for A, of .1 a, and .15 a, respectively.

Effect on Flow

The outflow producing potentisl associated with

the observed longitudinally progressive contrac-
tion mode is determined for the case of a small
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vein with the assumption of no side branches.
Fluid inertia is neglected on the basis of the
prevailing low Reynolds number flow, Blood is
assuzed to behave as a modified Bingham plastic
but yield stress is retained &3 a linear factor . -
in the constitutive equation after approximation
applicable to a suitable shear rate range. An ex—
pression is then derived relating the average
pressure difference between two longitudinal re-

- ference points to mean flow. The vessel exhibits

a contraction wave, hence an active source and
time varying flow impedance
considerationa.The values calculated for flow in
this way, using the measured® wave veldcity of
«3cn/sec over the range of cbserved venomotion
frequencies (.15 to.5 Hz) and emplitudes, are
found to bracket the velues of aversge small
vein flow, as determined both by extrapolation of”
observed 9 RBC velocities in capillaries and ex= '
trapolation back from large vein flow. The calcu-
lated active outflow capability without imposed
lon it}xd;znal pressure gradient for A, = .15 8g .
x10"f ml/sec and the extra.polate value is ‘_'
3.5x10-7 ml/sec. o

The results indicate that, at least in one animal,

the bat, thére exists an identifiable mechanism,
vencmotion, the disturbance of which ray lead to °
significant increase® in stored blood volume and

reduction in venous outflow. Viewed as a control = .
 mechanism it appears to posseas the operational -
characteristics to provide a "buffering" action *°

sgainst changes in capillary pressure with less
compromise in venous outflow than a passive sys-

~ tem. Clarification of the mode and range of con-

trol and the interaction with precapmary hemo-
dynam.cs is presently underway.
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