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INTRODUCTION

How to keep up with the literature—an enormous job!
Anesthesiologists have, perhaps, a more difficult time than do
most other specialists because pertinent articles appear in so
many journals. No one person could hope to scan regularly
every journal for articles of significance to anesthesiology. It is
relatively easy to follow the anesthesia journals because their
number is small, but it is the hundreds of other journals that
are of concern. The problem has become even more acute with
the extension of the anesthesiologists’ activities into intensive
care and resuscitation areas.

For the YEAR BOOK OF ANESTHESIA, 5 editors scan appro-
priate journals as well as articles selected from basic science and
clinical journals. Important articles are abstracted and most are
commented on. Some are abstracted in order to make what the
editors believe is a pertinent point in the editorial comment.
Most, however, are selected because the article is a significant
contribution to anesthesia or intensive care practice, emphasizes
a fundamental point or suggests a new approach to a problem.

JAMES E. ECKENHOFF



BIOCHEMISTRY AND PHYSICAL CHEMISTRY

Cyclic 3’,5’-Nucleotide Phosphodiesterase: Cytochemical Lo-
calization in Cerebral Cortex. Increasing evidence suggests that
adenosine 3’,5’-monophosphate (cyclic AMP) may be involved
in regulation of metabolism and function in nervous tissue. Cy-
clic AMP may be intimately associated with molecular events
underlying synaptic transmission. The rate of enzymatic de-
struction of nucleotide by cyclic 3’,5’-nucleotide phosphodies-
terase is an important factor limiting the magnitude and dura-
tion of action of cyclic AMP in tissues. Noel T. Florendo, Rus-
sell J. Barrnett and Paul Greengard' (Yale Univ.) studied cyto-
chemically the localization of phosphodiesterase in brain, which
of all mammalian tissues has the highest phosphodiesterase ac-
tivity. Cerebral cortex from the parietal lobe of the adult male
albino rat was examined. The hydrolytic product 5’-AMP was
converted to adenosine and inorganic phosphate with an excess
of 5’-nucleotidase and the phosphate was precipitated with lead
ion.

Sections incubated in medium containing 3 mM. cyclic AMP
showed localization of reaction product almost exclusively in
postsynaptic nerve endings. Most appeared in the immediate vi-
cinity of the synaptic membrane, particularly on or near the
area of thickening of the postsynaptic membrane. The little re-
maining product was usually found close to smooth endoplas-
mic reticulum, possibly microtubules. Reaction product was
found within about 85% of identifiable postsynaptic nerve end-
ings. Little or no product was seen in association with axonal
structures. Little or no product was found in sections incubated
in medium containing 3 mM. cyclic AMP and 50 mM. theo-
phylline. A variety of control experiments was carried out.

The postsynaptic membrane is the site at which neural trans-
mitter substances alter permeability and thereby initiate or in-
hibit the generation of propagated responses in postsynaptic
neurons. The authors believe that the effects of neurotransmit-
ters on cyclic AMP are brought about through an action on
postsynaptic membranes. If cyclic AMP mediates the physio-
logic action of certain neurotransmitters on neurons, then termi-

(1) Science 173:745-747, Aug. 20, 1971,
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BIOCHEMISTRY AND PHYSICAL CHEMISTRY 9

nation of the action of the transmitters would require removal
of the cyclic AMP formed in response to action of the neuro-
transmitter as well as of the transmitter itself. The presence of
phosphodiesterase in the immediate vicinity of the postsynaptic
membrane would provide for such a function and its finding
there provides further evidence for a role of cyclic AMP in the
physiology of synaptic transmission.

B [Can the presence of anesthetics in the brain affect action of phos-
phodiesterase? Can this be related to the mechanism of anesthesia?—
Eds.]

S.

Clinical Implications of Gas-Induced Osmosis are discussed
by Brian A. Hills> (Duke Univ.). Gases behave like other sol-
utes of comparable molecular structure in vitro, but the effects
are transient because of their rapid diffusion across membranes
not truly semipermeable. Significant osmotic pressures have
been induced across excised sections of such tissues as bladder
and peritoneum by steady-state gas concentration gradients.

Boundaries across which osmotic movement of water could
be particularly clinically significant are the extravascular cell
membrane and the capillary wall. Previous studies (Hills,
1971) indicated that gases can induce osmosis across these
boundaries. In the present study, experiments on peritoneum
from rabbits showed that a gas partial pressure gradient pro-
duced a higher osmotic pressure than previously estimated. Ex-
periments on articular cartilage from steers showed this tissue
also to be semipermeable to gases. Gas-induced osmosis is clin-
ically relevant to any situation where appreciable gas concentra-
tion gradients are likely to arise and to induce significant dis-
placement of water. These are likely to become manifest in tis-
sues where undesirable effects can be produced by small water
movements.

A differential concentration of gas between joint fluid and the
blood in the head of a bone can induce osmosis. A rapid rise
in gas concentration in blood due to a change in inspired partial
pressures would tend to move water from the joint into bone.
An example is hyperbaric arthralgia (“dry joints™”), which oc-
curs during and soon after rapid compression. Movement of wa-
ter within bone may cause sequestration or further concentra-
tion of certain solutes such as hydroxyapatite. Sudden increases
in blood-gas concentration during anesthesia will tend to de-
hydrate nerve tissue. Gas-induced osmosis has been postulated

(2) Arch. Int. Med. 129:356-362, February, 1972.



10 ANESTHESIA

as a possible mechanism of inert gas narcosis and possibly gas-
eous anesthesia, or at least for the components of those effects
known to be transient.

Tissue detachments may occur when an osmotic pressure
drives water across a barrier composed of two mediums of
widely differing permeabilities, for example, aqueous and lipid
tissue or epithelium and endothelium. Movement of water from
cortical bone toward marrow could cause lipid detachment at
interfaces such as endosteum. Gas-induced osmosis across bone
could explain fat emboli found in blood on hyperbaric expo-
sure. Gas-induced osmosis could also account for skin eruptions
in patients during nitrous oxide anesthesia, retinal detachment
in the newborn and oxygen toxicity in the lung manifest as pul-
monary edema.

Demonstration of preferential water retention by subcutane-

ous fluid pockets saturated with more soluble gases indicates
that gas-induced osmosis is an additional factor to be consid-
ered in fluid homeostasis.
B [This article brings up an interesting phenomenon long ignored by
anesthetists. Although the author, a biophysicist, is mainly interested in
problems other than anesthesia, there is obvious implication. We regular-
ly make rapid changes in the patient’s gaseous environment. Are some of
the untoward effects of anesthesia related to osmotic pressure changes
and water movement across membranes? Are these water movements re-
lated to the mechanism of anesthesia?—Eds.]

Synaptic Transmission in the Brain. K. Krnjevi¢® (McGill
Univ.) points out that nerve cells in the mammalian brain gen-
erate all-or-none impulses which are conducted along various
branches of the cells in the usual manner. An effect of the pre-
synaptic electric current on the excitability of the postsynaptic
cell is unlikely to be very important except when many endings
discharge synchronously or perhaps at a special synapse whose
structure favors electric transmission (“‘gap” junctions). Fur-
ther transmission of a signal generally depends on the transient
release of a specific chemical from nerve endings whenever an
impulse arrives, the transmitter interacting with specific receptor
chemical groups in the membrane of the postsynaptic cell, thus
altering its electrochemical properties and excitability. A given
cell can apparently make only excitatory or inhibitory synapses
with other cells. Any factor making the membrane potential
more positive facilitates excitation, whereas any factor prevent-
ing such a change is inhibitory.

(3) Kilin, Wchnschr. 49:519-523, May, 1971.
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Most central excitatory nerve endings cannot alone initiate
a postsynaptic spike. All synapses are not equipotent. Inhibitory
nerve endings initiate corresponding inhibitory postsynaptic po-
tentials. Inhibitory synapses situated at a remote dendritic site
could block remote excitatory effects without their action being
otherwise clearly reflected in changes in potential, resistance or
even excitability of the soma. No compelling evidence for direct
interneuronal communication through dendrodendritic synapses
has been suggested. Good evidence has been obtained that
y-aminobutyric acid is an inhibitory transmitter in cortex and
other areas of the brain. Monoamines (noradrenaline, dopa-
mine and 5 hydroxytryptamine) may be released by nerve end-
ings, but the evidence on effects exerted on any particular group
of nerve cells is not conclusive. Glutamate and possibly aspartic
acid have been tentatively identified as excitatory transmitters
in brain. Acetylcholine excites a certain fraction of cerebral
neurons and its central effects are often slow and prolonged.
The depolarizing effect of acetylcholine is associated with an in-
crease in membrane resistance, presumably because it reduces

the potassium permeability of the membrane.

» [As information continues to accumulate, the mechanisms of synaptic
transmission in mammalian brain become more clear. Our knowledge of
peripheral neurohumoral mechanisms serves as a good model in our un-
derstanding of the more complicated design of central transmission. This
article offers a brief and authoritative summary of current knowledge.—
Eds.]

Kinetics of Acetylcholine Synthesis and Hydrolysis in Myas-

thenia Gravis. The weakness of myasthenia may be related to
a defect in neuromuscular transmission, but no systematic eval-
uation of acetylcholine metabolism in myasthenic tissue has
been reported. Symptoms of the disease could result from a de-
ficiency in acetylcholine synthesis, increased hydrolysis of ace-
tylcholine, binding inactivation of acetylcholine, blockade of the
receptor site or the synthesis of a false transmitter. Roger N.
Rosenberg, Donald J. Dalessio, Jacque Tremblay and David
Woodman* performed enzyme kinetic studies on choline-O-
acetyltransferase (CAT) and acetylcholinesterase (AchE) in
serum, skin fibroblast cultures and sartorius muscle biopsies
from normal and myasthetic subjects. Choline-O-acetyltransfer-
ase was assayed by an isotopic technic with 1-4C-acetyl coen-
zyme A, and AchE with 1-'*C-acetylcholine. Muscle biopsies
from myasthenics were obtained under propoxycaine local anes-
T(4) Science 173:644-645, Aug. 13, 1971.
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KINETICS OF ACETYLCHOLINE SYNTHESIS AND HYDROLYSIS IN SARTORIUS
MuscLE IN NORMAL AND MYASTHENIC SUBJECTs (NANOMOLES OF *'C
PropuCT FORMED PER MILLIGRAM OF PROTEIN PER 20 MINUTES,
pH 6.8, 37 C., LLE., UNITS OF ACTIVITY)

CAT AchE
Units of Mean *= Units of Mean =
activity S.D, activity S.D.
General anesthesia 26+19 7 182 23 1+
controls n =2 213%12 20223 180 = 11 18
Propoxycaine 1243 3% '_'.’_; lg; f "7
= =+ 0.8 228 =

Rl = 1308 Mol 25323 205 =42
11415 161 = 9
Myasthenies*® 97=18 229+ 9

3'1“: 3 82=x13 8.6 =0.8 245 =18 268 = 55
8.0 = 0.1 330 =32

# P < .005 between propoxycaine controls and myasthenics for CAT specific
activity.

thesia and from normals during general anesthesia. Biopsies
were obtained 12 hours after the last dose of pyridostigmine.
Fibroblast cultures were prepared from upper arm skin.

A significant decrease in CAT activity per milligram of pro-
tein was found in myasthenic skeletal muscle compared with
that found in muscle. No significant difference in AchE activity
was found (table), and serum and skin fibroblast CAT activi-
ties in normal and myasthenic tissues were similar. An average
26% reduction in myasthenic muscle CAT activity was docu-
mented. The enzyme activities found in muscle most likely re-
flect metabolism at the nerve terminal.

A noncompetitive endogenous inhibitor may be present in
myasthenic muscle. If so, the autoimmune features of myasthe-
nia gravis may be related to the defect in neuromuscular trans-
mission. Impaired acetylcholine synthesis with a normal hydro-
Iytic rate, however, represents only one factor causing the clin-
ical symptoms of this disease. Other factors to be considered in-
clude hypoplastic motor end-plates with a reduced nerve termi-
nal surface area, antibodies to muscle and postjunctional mem-
brane insensitivity to acetylcholine.

Effect of Hypoxia on Substrate Levels in the Brain of the
Adult Mouse. Proper functioning of the adult mammalian brain
is completely dependent on the oxidative metabolism of carbo-
hydrates. The high-energy phosphate content is quickly deplet-
ed under anaerobic ischemic conditions due to relatively inef-



