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PRE- AND POSTCAPILLARY INTERACTION IN THE MICROCIRCULATION
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Rhythmic changes in the dismatar of amall
pre~ and postcaplillazry miexoeessals are prominent
charactaristits of unanouthitiznd and ca:ei'lu.ly
maintained enesthetised anigal preparations In

view of the functional and epacial relaxzonship of ¥

these vessels to the cgpillariss end baped on pre-
vious analyais®, thure is Taagon to suspect that
capillary dlood pressura, flow, and vltimately cel—
lular homgostasis age in part dependant and possi-
bly contxolied by r.hoaa microvesacl dymamics. A
ilcxovagscular model® has been developad end uti-
1lized to help intespret and quancify the separate
and Interactive effecta of in vivo pre- and post-
capillary microvapseli dynamics on mierccirculatory
function,

Methods .

The bat wing web uS8d a5 an expeximental pre-
paration and as & self-~cohtained vascular bed. The
number, dimensions, and dlstribution of the vessels
of the real vascolar bed ware facluded into an ana-
lyzable, reprasentative geometric configuration.
Based on theoretical analysis &nd experimental
data, aquations waye developed and utilized to
. characterize the pressure~flow reldtlonships for
each branching ordex of she vascular ffeld. The
geometylc configuration and asasvcilatad describing
equations (xopologicai moflel) foimed the Framework
on which an extensive computer based microvascular
model was built., %he microvascular model included
tha macroscopic proparties of the vascular bed as
determined and verified using the topologlcal
model., In addition it contained a detailed repre-
sentation of precapillary vesszel dynamlcs (vaso-
motion), capillary hemodynamica and filtration,

and postcapillary dynamies (venomotion). In vivo .
comparisons including pressura distribution and

propagation characteristics served to test the
accuracy of the microvaseular model prior to its
use to Interpret the functional significance of
vasomotion and venomotion at the capilllary level.
Results

venomotion on capillary

1. The contraction phase of venomotion is asso—
clated with a decrease in postcaplliary segmental
compliance {C), and an increase in segmental re-
sistance (R). For esample, a 15§ didmeter reduc-
tlon (typical of values observed in vivo) produces
a -37Z change in C and a +60% change in R.

2. These vascular cthanges are accompanied by an
increase in the postecapillary vesssl pressure by
an amount which depends on the precoatraction
pressure level, with a renge of & to 8 mmlg.

3. These combined ofEpets in the posteapillary
vasculature produce an invrpase in capillary
pressure (typically 3 to 7 mmHg) and a decrease
in capillary flow (typically 25% reduction).

vasomotion on capillary

4. Contraction of terminal arterioles andfor
precapillary sphincters reduces the capillary
pressure and flow by an amount which naturally
depends on the degree of diameter reduction. For
typical in vivo diameter changes the capillary
pressure falls to a value below the commonly
accepted value of plasma osmotic pressure during
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the entire interval of contraction.

5. Blevation of arterial pressure results in an
lncrassa In the average amount of time that the
precapillaxy vessels remain contracted. This pro-
perty hes the tendancy to autoregulate the averaga
capillary flow (a.g., 5% change in flow for a 2:1
preasura variation).

combined venomption and vasomation

- &. The sapillaery pressure and £low wmodulation
produced by venomotion depends on the contractile
state of the precapillaxy aphinetars (PCS). 1If
the PC§ are fully relaxed and dilated, venomotion
produces a 207 modulation in the f£low. However, if
the PCS are in their contracted state, the capil-
lary flow chenge produced by vencmotion increases
to 50%.

7. The capillary flow modulation in a given cap-
illary produced by vasomotion depends on the con~
tractile state of the posteapillary vessels into
which the capillaries feed. If the postcapillary

-vessals in the vicinity of the caplllary are con-

tracting, then the pressure elevation due to this
venomotion (4 to B mmHg) is sufficlent to cleose
previously open venule and small venous valves.
Hence the amount of capillary flow change due to
vagomotion does not just depend on the amount of
the PCS diameter changes and artariolar pressures.

Conclusions

1. The finding that the contraction phase of vaso~
motion ia asgoclated with a reduction in capillary
pressure to a value below osmotic pressure levels
impiies that PES contractlon is associated with
caplliary vre-absorption for normally occurring
arterial pressures. Thus the classical plcture of
a rather steady filtration on the arterial end of
the capillary end re-absorption on the venous end
needs to be modified to include this dynamie
component.

2. The manner in which pre— and postcapillary dy-
namics interact implies that the relative impor-
tance of the postcapillary vasculature in the con-
trol of capillary flow distribution increases in
physiologic/pathologic states in which PCS con-
traction time increases. Further, since this time
was shown to increase during arterial pressure elae-
vation, we would predict that the postcapillary
vasculature and assoclated dynamics assume a role
of increased functional significance in
hypertenation, *
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