Volume 19
Number §

and prostigmine do not affect the clectro-
encephalogram; however, cvidence is pre-
sented that d-tubocurarine may cause cere-
bral cortical hlockade. During the carly
administration of cther, SO per cent nitrous
oxide, or 33 per cent eyclopropane, a fast
cortical phase is said to develop as a result
of an excitatory influcnce upon the retien-
lar core. Both arousal and recruiting re-
sponses are abolished. Evoked midbrain
potentials are suppressed earlier than
thalamie relay potentials. The comparative
cfficacies of these ancsthetics in suppressing
the potentinls correspond with clinical im-
pressions of their potency. One effeet of
small doses is to produce a funetional block
of aseending impulses in the reticular core,
They may even operate on the thalamie
relay nuclei. In hypoxic studies, an ac-
tivation stage precedes the flnal electrical
silenee of terminal anoxia. No activation
stage occurs, however, after carotid chemo-
receptor elimination; therefore, the direct
effect of hypoxin on the brain stem is
purely depressive. Intense bypereapnia
produces prolonged activation which dis-
ppears after retr illary transcction
but is not influenced by climination of
chemoreceptors or by prebulbar section.
Thus hypercapnia seems to activate the
aseending reticular activating system di-
rectly, (O’Leary, J. L., and Coben, L. A.:
Reticular Core—1957, Physiol. Rev. 38:
213 (April) 1958.)

WATER REABSORPTION The de-
crease in urine volume after injection of
antidiuretic hormone (ADH) to a hydrated
mamnmal has long been known. One hy-
pothesis derived from clearance studies sug-
gests the following sequence: (a) an active
reabsorption of sodium in the proximal
tuhule with passive reabsorption of water
in maint of the i tic state; (b)
further active reabsorption of a fixed
amount of sodinmn and water in the distal
tubule, maintaining isosmoticity only in the
presence of o maximum dose of ADII but
resulting in bypotonic urine with smaller
doses, and (c) an active reahsorption of a
fixed quantity of water in n more distal
segment, possibly the eollecting duet.

The counter-current theory involves the
concept of a stendy state whbere the fluid
entering the descending limb of the loop of
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Henle is more and more coneentrated
toward the hairpin bend and rediluted gh
its way up the ascending limb. Th&e
gradients may be brought about by some
active cellular transport mechanism cxtlg;r
hy drawing water from the descending o
the nscending limb or transporting solughs
in the opposite direction—or both. The
collecting ducts, passing through this l_g'-
pertonic environment lose water from their
lumens. ADH is thonght to function fin
the estnhlishment of the counter current
system hy cbanging the permeability 3o
water in the descending limb of lIan’s
loop, the distal convoluted tubules and he
collecting tubules. (Thorn, N. d.: Mdin-
malian  Antidiuretic Hormone, Ph_/:@l
Rev. 38: 169 (April) 1958. m

UREA EXCRETION The classic mecﬁ.
nism for renal cxcretion of urea in mam-
mals was thought to consist of glomeruin
flltration and a passive back diffusionSn
the tubules. Tubular regulation or seigc
tory mechanisms were not helieved to he
involved. However, recent cvidence sgp-
gests that, in man, the urea elearance vn@gs
with the dietary protein content, The max-
imnm difference in clearanee hetweenQa
normal and low protein intake is foundgnt
low urine flows. The urca clearance é\ﬂn
increase rapidly and selectively following
nitrogen ingestion during the low protgin
regime. These varintions occur eggn
though the glomerular flitration rate dgps
not change and thus must be due to tubyfar
rather than glomerular regulation. Other
observations which lend themselves to the
same interpretation are the change in gm
concentrating power of the kidney wign
nitrogen intake is altered, and the effget
of the pathologieal reduction in glomentRr
flitration rate on urea clearance. An éx-
planation of urea transport invoking
counter-current  hypothesis is pre.stnml
(Schmidt-Nielsen, B.: Urea E.tcrelwumu
Mammals, Physiol. Rev. 38: 139 (Al<.)
1958.) ]
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PULMONARY FUNCTION Studies
were made oa 23 adult tuberculous pnhc?hs
before and after pulmonary resection.
Vital cnpncxty and total capacity were Je-
duced in almost all cases. Average msldanl
volume was unchanged in those having an
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or two segments.r and was red
in those baving 3-5 segments removed.
Avernge maximal breatbing capacity, per
cent of rapid vital capacity expired in one
second, the 7 minute alveolar nitrogen and
nrterinl oxygen saturation were essentinlly
unchanged. (Miller, R. D., and others:
Pulmonary Function Before and After Pul-
monary Resection in Tuberculous Patients,
J. Thoracic Surg. 35: 651 (May) 1958.)

OXYGEN INTAKE The maximal oxy-
gen intnke is dependent on hoth cardine
output and arteriovenous oxygen difference.
The widening of the arteriovenous oxygen
difference was due prineipally to diminu-
tion in mixed venous oxygen -content.
There was no significant change in arterinl
oxygen tension from rest to heavy work;
the slight deerease in oxygen saturation
that was observed can be explained by the
pH change of the blood and the resulting
shift in the oxygen dissociation curve. The
venous oxygen tension showed no signifi-
cant change, even though the venous oxygen
content and saturation fell appreciably.
Thc cnd result of the phenomenon is to

t an ad te oxygen t gro-
dient from wplllnr} to cell. In aseertain-
ing the physiologic meaning of the inaximal
oxygen intake, the relative importance of
eardinac capacity and inerease in arterio-
venous oxygen difference must he deter-
mined. It is probable that in the normal
individual the ability to increase eardiac
output is the more important of the two
factors. (Mitchell, J. H., Sproule, B. J.,
and Chapman, C, B.: Physiological Mean-
ing of Maximal Ozygen Intake Tcat, J.
Clin. Invest, 37: 538 (April) 1958.)

HYPOXEMIA On hy po\entllntlon with
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patient during anesthesin or in a mechani-
enl respirntor may be predicted by eab
culnting the alveolar ventilation necessarg
to maintain the normal CO. tension, me
uring or assuming a normal dead spacg
and then ealculating the required total vei§
tilation. (Williams, M. ., Jr.: Quantix
tative Relationships Between Hyporem@
and Disorder of Pulmonary Function, Yalg
J. Biol. & Med. 30: 306 (Feb.) 1958.) €
Q
PULMONARY DIFFUSION Ti§
function of the lungs depends npon twa,
phenomena: alveolnr ventilation and alveg
lar diffusion. The diffusing eapacity of
normal resting lung is sufficient to suppl®.
about three times the normal mting 03
uptuke, but this capacity must inercase ig
order to deal with the Os uptake rcqum:g
by even modernte exereise. Thus the r@}
serve of diffusing capaeity for O, is small
and respiratory frilure may occur if dl
fusing cupacity is impaired by discase.
contrast, CO, diffuses over twenty hm
more mpldly than O, so that climinatioR
of CO, is never limited by dlﬂ'uswn, nnﬁ_
CO. retention, when it occurs, is due Ie
ineflicient ventilation, not to impaired difs
fusion. Resistance to pulmonary diffusio
is provided hy the alveolar membrane]
which consists of the alveolar epithelium, @
coniplex basement membrane and tbe eapi
Inry epithelium. Any increase in thicknes
of this membrane or reduction in the nun{:ﬂ
ber of functioning alveoli or eapillariesy
will reduce diffusing eapaeity. Normall$p
the alveolar membrane offers about 70 peR
cent of the total resistance to diffusion ob
0. while the resistance of uptake into t.hg
red cells nccounts for about 30 per cenf)
Methods for measuring diffusing eapacit®
utilize earbon monoxide gas (Dgo), sine®
ts of Dy, presents a number of

air CO, retention dcvclops and hyp
progresses at an inerensingly rapid rate.
However, significant bypoxemia only be-
gins to appear when the arterial CO, ten-
sion is over 60 mm, of mercury. Hypox-
emin of this sort may be eaused by in-
ercased metnbolism withont a eoncomitant
increasec in ventilation or by diminished
alveolar ventilation, The latter may occnr
from a depressed total ventilation or by an
inereased dead space ventilation such as
might occur with an incfficient anesthetic
..apparatus. The ventilatory necds of a

technical difficulties.” (Marshall, R.: Metls
ods of Measuring Pulmonary Diffusing Cdy
pacity and Their Significance, Proc. Ro!g_
Soc. Med. 51: 101 (Feb.) 1958.) =
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RESPIRATORY INSUFFICIENCY
Of those who survive an accident involvin#
coma and head injury, the main cause
denth is respirntory insufficiency an@
anoxin. The anoxia is due to central disz
turbanees of the control of respiration, and
reduction of compliance of the lungs by
o
N
S



