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dilator effect on-the cerebral véssels, are prob-
ably chiefly secondary to their effects on blood
pressure, cerebral metabolic rate, -and respira-
tory gas tensions in the bload. - Similarly, the
effect of morphine in incréasing cerebral blood
flow (and Kence elevating CSF pressure) is
mediated by hypoxia and ‘carbon” dioxide re-
tention secondary . to’ respiratory  depréssion.
Hormeostitic mechanisms for protection-of cere-
bral blood flow and their modification by drugs
are discussed. . (Sokoloff, L.: - The -Actionof
Drugs on the Cerebral Circulation, Pharm.-Rev.
11:1 (March) 1959:)

CUTANEOUS CIRCULATION - The con-
trols acting on cutaneous circulation “are ad-
justed  primarily “toward regiilation” of ~body
temperature. - Other reactions are due to direct
sensitivity “of ‘cufanieous vessels to temperature
and to vasoactive substances in-a similar fashion
as other vessels; or on the availability of ‘their
innervation to ex¢itation-by other than thermal
stimuli.“Thermal conductance and - total cuta-
neotis blood How incredase very little until the
ambient-temperature has risen to 28 C."Above
28 C. thermal conductance and cutaneous blood
flow inerease almost linearly with temperature.
The dominant arteriomotor innervation appears
to be-arteriodilator.” - Vasodilatation ~of - the
hands- (and feet); however, begins at an am-
hient temperature of 22°C.and is about one-
third - complete at 28 "C. This Lis “adjusted
chiefly by viriations Jin-the activity -of “the
arterio-constrictor innervation. . The cutaneous
venomotor “innervation” can - greatly -alter “the
blood -capacity - of “the -skin. Adjustments in
cutaneous venomotor tone may-be an‘important
compensation for deficits in cireulating -blood
volume. " Since the eutaneous venous system is
distended “early 'in response to-heat, mobiliza-
tion " of blood contairied "in the “skin -would be
favored by “cool “strroundings.  Sympathetic
denervation probably-exerts its principle viseu-
lar-effect in the skin only on the veins and on
palmar and plantar blood flow. - (Hertzmann,
AL B.: Vasomotor Regulation of Cutaneous Cir-
culation; Physiol. Rev, 39: 280 (Aprily 1959.)

PULMONARY CIRCULATION . The ef-
fect .of hemorrhage to the extent of -one-third
of the estimated blood volume was studied in
dogs anesthetized with pentobarbital. Reduc-
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tion_in blood - flow resulted in continuous ‘de-
cline in- systémic arterial ‘blood pressure.  Pul-
maoriary -arterial blood pressure, however, stabi-
lized -after an initial - decline, -dropping ~only
slightly thereafter. Respiratory dead space in-
creased following hemorrhage. - This was ac-
conmpanied by the appeararice of a4 marked car-
boni dioxide tension- gradient-between the ar-
terial blood and the end-tidal “gas, ‘indicating
development of a-significant “alveolar” “dead
space. . Restoration-of blood “volume resulted
iy a risein pulmonary ‘blood pressure which
was - initially “above “the “control level. - The
respiratory _ dead “space decreased toward ity
control volume and the carbon dioxidée tension
gradient was rediiced.” With intermittent posi-
tive pressure-ventilation, reduction of -pulmo-
nary -blood How may lead to complete closure
of portions of ‘the pulmonary bed.  Following
restoration of -blood flow, there is some delay
before -these vessels again feopen. (Gerst, P.
H.; Rattenborg, C.;-and Holaday, D. A.: The
Effects of Hemorrhage on Pulmonary Circula-
tion -and Respiratory Gas Exchange; -J.- Clin.
Invest. 38: 524 (March) 1959.)

PULMONARY HYPERTENSION - The
pulmonary vascular bed is a- complex “system
with fluctuating pressure and flow,  Alterations
in cardiac rate and stroke volume, changes in
intrathoracic pressure “associated with Tespira-
tion and possible alterations in resistarice to air
flow “all may “afféct the pressure-flow  ratio
across the pulmonary vascular bed without ac-
tive changes in the caliber of the pulmonary
vessels,  Pulmonary vessels aré constricted by
serotonin, and the increase in pulmonary artery
pressure seéen . with” hypoxia may be due to a
direct-affect of lowered vxygen tension on the
smooth muscle fibers. ~In patients with” pul-
monaty -hypertension associated with congen-
ital heart disease, breathing mixtures low in
oxygen increases the resistance while breathing
oxygen - decreases it.- “Also pulmonary hyper-
tension is” reduced “when “acetvlchioline s “in-
jected into “the pulmonary artery, ~An even
greater reduction oceurs - when oxygen and
acetyleholine are” used “simultaneously, Tone
in“pulmonary vessels has been demonstrated in
every condition in which pulmonary hyperten-
sion- oceurs. - The manner v which this tone is
maintained -is_ unknown. " (Shepherd, ].; dnd
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Wood, E.: Editorial, The Role of Vessel Tone
in - Pulmonidry - Hyperténsion;, Circulation19:
641 (May) 1959.)

HEMODYNAMICS = The hemodynamic ef-
fects of peripheral vasodilatation produced by
Arfonad were studied in patients during’ con-
gestive heart failure, in cardiac subjects after
récovery “of compensation and’in” noncardiac
subjects:  Vascular ‘and intracardiac pressures
were lowered by 20 to 30 per cent in both the
systemic and pulmonic circulations.  In most
of the subjects with low “output congestive
heart failure the lowering of vascular pressures
was associated with an increase in cardiac out-
put of approximately 15 per cent. There was
4 concomitant -increase in the oxygen content
of mixed venous blood ‘and decrease in arterio-
vénous oxygen difference.  In noncardiac and
compensated cardiac subjects the lowering of
vascular -pressure resulted in-a decrease in car-
dia¢ output of approximately 15 per-cent with
a fall in oxygen content of mixed venous-blood
and a small rise in the arterio-venous oxygen
difference.  In all of the subjects there was a
decrease in the excretion of ‘water and sodium
while renal hemodynamic -functions changed
variably and slightly.” "There was no difference
between hypertensive and notmotensive sub-
jects. The-increase in cardiac output during
vasodilatation in “the patients’ in congestive
heart failure was achieved without dn increase
in eardiac minute or stroke work: . In the non-
cardiac and  compensated  cardiac-subjects
minute and stroke work of the heart decreased
during vasodilatation, -this ‘being due ‘more to
the fall in-arterial pressure than to the decrease
i cardiac output. Arfonad given intravenously
in congestive “heart failure produced  effects
similar to digitalis” with -respect “to- decréased
intracardiac pressures, increased cardiae output
and “decreased artério-venous oxygen  differ-
énce.  Following  digitalis, - cardiac-work  in-
creased and diuresis of water and -electrolytes
was produced, whereas -after- Arfonad; cardiac
work-renmained unaltered and water and elec-
trolyte “exeretions decreased. It 7is not clear
whether the inérease in blood flow without iz
crease in cardiac work, which follows periph-
eral vasodilatation by -Arfonad, is beneficial to
the circulation in those states where the heart
is so impaited that myocardial ‘activity cannot
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be “intrinsically improved. (Sobol, B..]., and
others: - Caidiac, -Hemodynamic ~and =~ Renal
Functions in Congestive Heart Failuie During
Induced  Peripheral ~Vasodilatation; - Relation-
ship to-Starling's Law of the Heart in Man;
J. Clin: Invest. 38:-557 (March) 1959.)

BLOOD VOLUME The theoretical and
technical limitations of ‘blood volume measure-
ment and of determination .of normal values
dre” discussed in detail. - Results'in one repre-
sentative sample of male medical students were
a mean plasma’ volurme of 45 mi. per kilogram
and a total -blood volume of 77 ml. per kilo-
gram, with a  standard “deviation of -about 10
per cent.The major deviations were .due to
differences in adiposity and this-accounts for
the lower blood volume chiracteristically seen
i~ females.” In -addition, blood volume nor-
mally varies with age; bed rest, exercise, ath-
letic” training, posture,  temperature, altitude
and pregnancy. Abnormal reductions occur
with dehydration-and salt depletion. ~The prin-
ciple result of .vasomotion ‘in the high pressure
arterial system is an-altered peripheral resist-
ance. - However, i the "low pressure venous
system, where resistance to flowis a minor fac-
tor under most circumstances, the result is a
chiange in cipacity. - Thus alteration in  the
-aliber of -arteries-hag far less potential effect
on capacity than dilatation” of veins.  Plasma
volumie can be-adjusted rather cquickly to com-
pensate for sudden changes ‘in total blood vol-
uine _and - momerit-to-moment _adjustmeénts in
plasma volume serve to maintain coristant the
overall blood volume.  The site of adjustment
is the capillary, and the rate of transcapillary
exchange-of fluid is so great that relatively
enormous - shifts - in” plasma volume ean occur
rapidly ~with -a shift in capillary “osmotic -and
hydrostatic forces;” The vasomotor system is
presumably involved to a large ‘degree; how-
ever, large reflex changes in arterial pressure
ani be brought about-without change in capil-
lary pressure-or plasma volume. ~Also pressor
doses~of -epinephrine have inconstant or only
small effects on-plasma volume {dog). Changes
in venous préssure, however, have marked ef-
fects on plasma volume because of their in:
fluence on capillary pressure.- (Greégerson, M.
1., and Rawson, R. A:: Blood Volume, Physiol.
Rev: 39: 307 (April) 1959;)
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