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For the ahxiety—

When your patient’s worries, apprehensions or other manifestations of
acute and chronic anxiety interfere with his sleep, a bedtime dosage of
Librium (chlordiazepoxide HCI) helps break the anxiety-insomnia cycle.
Added to the routine t.i.d. dosage that helps calm the patient during
the day, Librium (chlordiazepoxide HCI) h.s. can help relax him at
night, encouraging the restful sleep that comes from relief of anxiety.
Next morning the patient usually awakens refreshed and alert,
without a hang-over.

In addition to providing prompt and effective action over a wide range
of emotional disorders, Librium (chlordiazepoxide HCI) has a wide
margin of safety. When used to relieve anxiety-induced insomnia, it
may eliminate the need for hypnotics.

In prescribing: Dosage— Adults: Mild to moderate anxiety and tension, 5 or 10 mg
t.i.d. or q.i.d.; severe states, 20 or 25 mg t.i.d. or q.i.d. Geriatric patients: 5 mg
b.i.d. to q.i.d. )
Side Effects: Side effects, usually dose-related, include drowsiness, ataxia, minor skin
rashes, edema, menstrual irregularities, nausea and constipation. When treatment 1S
protracted, blood counts and liver function tests are advisable. Paradoxical reactions
may occasionally occur in psychiatric patients. Individual maintenance dosages shou
be determined.

nce

Precautions: Advise patients against possibly hazardous procedures until m?ix}tena. %
dosage is established. Though compatible with most drugs, use care in combining wit



insomnia cvcle

other psychotropics, particularly MAO inhibitors or phenothiazines; warn patients of
possible combined effects with alcohol. Observe usual precautions in impaired renal or
hepatic function, in long-term treatment and in presence of depression or suicidal
tendencies. Exercise caution in administering drug to addiction-prone patients or those
who might increase dosage; withdrawal symptoms, similar to those seen: with barbitu-
rates or meprobamate, can occur upon abrupt cessation after prolonged overdosage.
Caution should be exercised in prescribing any therapeutic agent for pregnant patients.

Supplied: Capsules, 5 mg, 10 mg and 25 mg, bottles of 50.
Roche Laboratories « Division of Hoffmann - La Roche Inc » Nutley, N.J. 07110

when anxiety
interferes with sleep

Rx ler unm

(chlordiazepoxide HCI)
one cap.t.1.d.plus h.s.
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This issue is dedicated to Dr.
Ernst Fischer, who recently retired
after 30 years of service to the
Medical College of Virginia. The
QUARTERLY is pleased and proud
to be able to honor Dr. Fischer in
this manner.

Dr. Sydney Solomon, professor
of physiology at the University of
New Mexico, and formerly Dr.
Fischer’s associate in Richmond,
suggested the idea; and Dr. Ernst
Huf, once Fischer’s student in Ger-
many, gathered the manuscripts
from his friends and colleagues
around the world.—Ed.

Photographs by Wirt Christian
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lator: stimulus duration, 1 msec;
frequency 80/sec for 0.2 seconds,
temperature 18 C). Tension was
recorded by a suitable strain gauge.
Then both muscles were given three
two-second tetani at 10-minute in-
tervals; one muscle was allowed to
shorten freely, the other was held
at maximum body length.

Resting oxygen consumption was
measured by standard methods.

S. F. STREET, M. N. SHERIDAN, AND R. W. RAMSEY

Right and left muscles from each
frog were paired because resting
oxygen consumption of muscles
from different frogs normally varies
by at least a factor of two. After
the tetani were administered, the
muscles were cut off the pelvis,
weighed, and placed in Warburg
flasks. Oxygen consumption was
measured at 18 C for 4 to 5%
hours.

J
|

i

H

Fig. 1—Three-dimensional reconstruction of the sarcoplasmic reticulum (SR)
associated with several myofibrils of frog sartorius muscle. Reproduced by per-
missicn of the Rockefeller University Press (Peachey, 1965) with our lettering
added. The myofibrils (mf) show a transverse banding pattern with the Z lines
at the centers of the light I bands (I). The A band (A) has a central light H
zone (H) and denser outer regions where the thick and thin myofilaments over-
lap, and a dark M line (M) at its center. The fenestrated collar (fc), or H band
cisterna, of the SR connects to the terminal cisternae (tc) by the longitudinal
tubules (It). Transverse tubule (tt). Glycogen granules (gly). Dimensions: sarco-
mere, Z line to Z line-2.65 u; A band (thick myofibrils) ~1.6 u; thin myofibrils
~1 u. Bar ~1 u.
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T. C. SMITH, A. D. CAMPBELL AND E. G. HUF

polished to form a smooth surface.
For each experiment the plunger
of -one of the syringes was placed
in the barrel, and friction was al-
lowed to hold it in place near the
end of the barrel (fig. la). The
syringe was then placed in an up-
right position resting on the end of
the plunger. Non-radioactive gel
containing the ion being studied
was poured into the syringe from a
10-ml pipette. Care was taken in
the procedure to eliminate all bub-
bles from the gel. The gel was al-
lowed to protrude above the syr-
inge because the gels shrunk as
they solidified. After the gel had
hardened sufficiently, the protrud-
ing part was carefully sliced off.
This slicing was done with a razor
blade in the case of the agar gels.
A thin, taut wire had to be used to
slice the protein gel since the pro-
tein gel had a tendency to stick to
the razor blade and consequently
did not give a clean cut. A second
syringe was mounted end to end
atop the filled syringe and held
firmly in place with electrical tape
(fig. 1b). Gel containing the radio-
active ion was introduced into this
second syringe by an eyedropper
which had been altered by drawing
the end into a thin tip. Again
care was taken not to introduce
bubbles. The radioactive gel was
always poured only after its tem-
perature had fallen below 60°C to
guard against melting the surface
of the non-radioactive gel and thus
mixing the two. The depth to which
the radioactive gel was poured in
the second syringe was adjusted so
that it was equal in depth to the
depth of the non-radioactive gel
(about 3 cm). This was done so
that equivalent boundary conditions
would be obtained. After the gel in
the second syringe had hardened,
the plunger was carefully placed in
the end. Undue pressure was
avoided in this operation to prevent
extruding the gel from between the
syringes. These two syringes were
placed in a plastic bag which was
sealed and immersed in a water
bath maintained at a temperature

of 18.8 &= .1 C. After a period of
from 5 to 10 hours they were re-
moved from the bath and sepa-
rated. The originally non-radioac-
tive or “cold” gel was then sliced
into thin sections by using the razor
blade or taut thin wire. The slices
were always taken from the cold
side since it was found that a Gaus-
sian distribution of concentration
gradient was more closely obeyed
on that side (Winn et al.,, 1964).
The sectioning was done by exud-
ing the gel from the syringe by ap-
plying pressure on the plunger. Ten
slices were kept in a moist chamber
to prevent evaporation while the
weighing procedure was carried
out. The slices were removed from
the chamber one at a time and
weighed on a Federal Pacific preci-
sion torsion balance to the nearest
10th of a mg. As the slices were
weighed they were placed in indi-
vidual test tubes. The relative radio-
activity of each slice was then de-
termined by counting with a Baird
Atomic model 132 scaler using a
shielded well in which the scintil-
lating crystal and photocell were

DIFFUSION EXPERIMENT No.2 Ct WITH NaC136
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Fig. 3—Plot of (—x) vs x/2\/Dt using
data given in table 1. Calculation of
Dg, is also shown.

TABLE 1
Diffusion experiment No. 2 Cl with NaCI* in salted agar. Time of experi-
ment: 5 hours. Original CI** concentration (C,) in agar: 71.55 CPM/mg.
Background: 690 CPM.
Cx
Agar | Weight Count Rate
Slice of Count Cumulative o
No. | Slice | Rate* | Unit Weight | Weightt —x; | ¢a/co | erf x/2~/Dt
i mg CPM | CPM/mg mg cm
1 137.5 4239 30.82 68.75 .1100| .4308 |.138] .123
2 172.3 3744 21.72 223.65 .3578| .3036|.392 .363
3 113.8 1679 14.75 366.70 .5867| .2062|.587 .579
4 148.6 1468 9.87 497.90 .7966| .1380(.723| .769
5 137.2 871 6.34 640.80 |1.0252| .0887|.822| .952
6 152.6 516 3.38 785.70 |1.2571| .0472].905| 1.181
7 144.1 250 1.73 934.05 |1.4944| .0242|.951| 1.392
8 160.8 136 .84 1086.50 [1.7384| .0118|.976, 1.596
9 137.4 37 .26 1235.60 |1.9769| .0037(.992| 1.875
10 125.8 12 .09 1367.20 |2.1875| .0013].997, 2.100
M. i=(i=1
* Corrected for Background. ¥ <71 + > M,)-
i=0
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CHOLINERGIC RESPONSES OF S. MANSONI

TABLE 1

Effects of Cholinomimetic Agents on Muscular Activity of S. mansont

Minimal molar concentra-

Lack of effect on mo-
tor activity of S. man-

phosphate (DFP)

Compound tion reducing muscular :
activity of S. mansont sont at molar concen-
' tration range

Carbachol 2x 107

Arecoline 2x 1077

Pilocarpine 1x107 to 1x 1072
Muscarine 1x 10_7 fo 1 x 10-2
Physostigmine 2x 1078

Prostigmine 5x 1070

Diiss -4

iisopropy|fluoro- 1x 10

choline; this, in turn, produces de-
creased muscular activity and pa-
ralysis of the worm in the same
manner as exogenous carbachol.

The three alkaloids, muscarine,
arecoline, and pilocarpine, have the
same actions on parasympathetic
effector organs as acetylcholine, By
contrast, only arecoline is a potent
depressant of the muscular activity
of §. mansoni, while muscarine and
pilocarpine are inactive in this re-
spect.

Reduction of the motor activity
and paralysis of schistosomes pro-
duced by carbachol, cholinesterase
inhibitors and arecoline, are abol-
ished by atropine and two non-
quaternary ganglion blocking
agents, mecamylamine and pempi-

TABLE 2

Effects of Cholinergic Blocking Agents on S. mansoni

Blocking Agent

Site of blockade in
mammalian host

Minimal molar concentration
required to reverse choliner-
gic paralysis of S. mansoni

Lack of cholinergic block-
ade in S. mansoni at
molar concentration range

Parasympathetic effector
organ at low concentrations

5x 107

Atropine (approx. 1 x 1077 molar) and
autonomic ganglia at higher
concentrations
Mecamylamine 5x 107
Pempidine 2 x 1074
Hexamethonium Autonomic ganglia 5 x 1075 t0 2 x 1072

Pentolinium
- Chlorisondamine

Nicotine

2 x 1074 t0 2 x 1072
1x 10410 1x 1072

1x107 to1x 1073

d-Tubocurarine
Decamethonium

Succinylcholine

Neuromuscular junction

5x 1075 to 1 x 1072
5x 107 to 1 x 102

1x 10410 1x 1072
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F. J. SPENCER

TABLE 1

Respondents by Population Size

Population Size

Number and Percentage
of Respondents

Under 5,000 115 (30.9)
5,000 to 9,999 41 (11.0)
10,000 to 49,999 62 (16.7)
50,000 to 99,999 31(8.3)
Over 100,000 123 (33.1)
Total 372 (100.0)
TABLE 2
Percentage Time Spent in Specialties in Areas of Under 5,000 and Over 100,000 Population
Specialty Population Percentage Time
0 1-19 20-39 40-59 60-79 80-99 100
Internal Medicine <5,000 4.3 0.9 25.2 43.5 18.3 7.9 0
>100, 000 0 2.4 18.7 28.4 37.4 10.4 2.4
Obstetrics <5,000 27.8 54.7 1 2.6
>100, 000 52.8 33.3 1
Pediatrics <5,000 6.1 22.5 60.8 10.4
>100,000 8.9 26.0 57.7 7.2
Surgery <5,000 28. 63.4 7.9
>100, 000 31.7 61.0 6.5 0.8
Gynecology <5,000 23.5 65.1 3
>100,000 18.7 66.6
—
TABLE 3
Respondents in Populations Above and Below 10,000 Reporting "No Time Spent in Specialty"
Population Internal Medicine Obstetrics Pediatrics Surgery Gynecology
Total % Total % Total % Total % Total %
<10,000 6 3.8 43 27.6 9 5.8 49 31.4 36 23.1
>10,000 1 0.46 104 48.1 19 8.8 62 28.7 39 18.1
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F. J. SPENCER
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Chalmers L. Gemmill (Recollections of Professor Otto Meyerhof) is a graduate of Lafayette College and the Johns
Hopkins University (M.D.). He did postgraduate work at the University of Chicago, at the Kaiser Wilhelm Insti-
tute in Heidelberg, in Lund, Sweden, and in Cambridge, England. Dr. Gemmill taught physiology at Johns Hop-
kins, and was director of research at the Naval School of Aviation Medicine before moving to the University of
Virginia, where he is now professor of pharmacology.

Ernest Gutmann (“Slow” and “Fast” Muscle Fibers) was born in Usti, Czechoslovakia and educated at the Uni-
versity of Prague (M.D.) and the University of Oxford (Ph.D.). He has worked at both institutions, and is cur-
rently head of the department of physiology and pathophysiology of the neuromuscular system at the Institute of
Physiology of the Czechoslovak Academy of Sciences. His research interests include the nervous regulation of
muscle metabolism, effect of use and disuse on neuromuscular function, and trophic function of the nerve cell. In
1963 he was a guest professor of physiology at MCV.

< Lk s — 1
Gabriel Hilkovitz (Ambulatory Services in Teaching Hospitals) received his medical education at the University
of the Witwatersrand, Johannesburg, South Africa. He interned and took part of his residency training at the
Johannesburg General Hospital, and completed his hospital training in internal medicine at Queen Mary’s, Green-
wich, and University College hospitals in London, England. He came to the Medical College of Virginia in 1958
as a research fellow in hematology and is now assistant professor of medicine, curriculum codrdinator, and direc-
tor of ambulant patient services.

Ernst G. Huf (On the Nature of the Resting Frog Skin Potential and Rate of Diffusion of Radioactive Ions in
Gels), a native of Metz, France, received his Ph.D. in chemistry and his M.D. from the University of Frank-
furt, Germany. In 1946, Dr. Huf came to MCV where he is professor of physiology. He is also research profes-
sor of biophysics at the University of Richmond and an NIH Research Career Awardee. Dr. Huf’s research has
been chiefly in the field of active transport.

7
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Elinor Langer (The Shame of American Medicine) graduated from Swarthmore College and attended graduate
school at the Johns Hopkins University School of Advanced International Studies in Washington. Later she worked
as a research assistant at the Washington center of Foreign Policy Research and spent a brief spell at the Wash-
ington Post. Since 1963, Miss Langer has been on the editorial staff of Science, for which she writes a column on
science and public affairs.

Nancy S. LaPrade (On the Nature of the Resting Frog Skin Potential) is a graduate of Mary Washington College,
Fredericksburg, Virginia. During the year 1965-1966, she took graduate studies in physiology under Dr. Ernst G.
Huf at MCV, as an NIH predoctoral fellow. Miss LaPrade (now Mrs. Thomas C. Smith), is currently employed
as a chemist at the Philip Morris Research Center in Richmond.

John W. Moore (A Deadly Poison Becomes a Useful Tool) received a B.S. from Davidson College and a Ph.D.
from the University of Virginia, both in physics. In the late forties he taught physics in the MCV School of Phar-
macy. In 1950, he joined the biophysics division of the Naval Medical Research Institute, Bethesda, Maryland. He
later moved with Dr. K. S. Cole to the National Institute of Neurological Disease and Blindness to form the labo-
ratory of biophysics. Since 1961, Dr. Moore has been chief of the laboratory of cellular neurophysiology and Re-
search Scientist of the National Neurological Research Foundation in the department of physiology and pharma-
cology at the Duke University Medical School.

Robert W. Ramsey (Some Effects of Extreme Shortening on Frog Skeletal Muscle) is professor of physiology at
MCYV and was chairman of the department from 1948 until 1963, when he gave up the chair for health reasons.
He received the B.S., M.S., and Ph.D. degrees from New York University and taught there and at the Univer-
sity of Rochester before coming to MCV in 1944. Dr. Ramsey is also a member of the Marine Biological Lab-
oratory, Woods Hole, Massachusetts, and of the board of administration of the Virginia Institute of Marine
Science. His research interests include mechanics of single muscle fibers and physiology of human performance.
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Walther Riese (Brains of Prominent People: History, Facts and Significance) was born in Berlin on June 30,
1890, graduating Dr. med. at the University of Konigsberg in 1914. In the course of the next 20 years, he served
chiefly at the Psychiatric Clinic and the Institute of Neurology of the University of Frankfurt a/M. In 1924, he
qualified as Privat-Dozent for neurology there. From 1933 until 1940, W. Riese lived in France, working at the
Psychiatric Clinic of the University of Lyons and at the Centre National de la Recherche Scientifique in Paris.
Since 1941, he has been living in Richmond. He was chairman of the department of history of medicine, asso-
ciate professor of psychiatry and neurology at MCV, and consulting neuropathologist to the Department of Men-
tal Hygiene and Hospitals of the Commonwealth of Virginia. He also teaches at the School of Clinical and Applied
Psychology of the Richmond Professional Institute. Walther Riese has twice been granted a Rockefeller Fellow-
ship (1933-36 and 1941-43) and twice was awarded first prize in a concours organized by the Virginia State
Hospital Board.

J. C. Riiegg (The Contractile Fine Structure of Vertebrate Smooth Muscle) was born in Zurich where he studied
medicine and obtained his doctoral degree under the supervision of W. R. Hess. Later he worked in the laboratory
of Kenneth Bailey (Cambridge) and H. H. Weber (Heidelberg) on the biochemistry of muscle, especially mam-
malian smooth muscle. In 1963, he became lecturer (Privat-Dozent) in biochemistry at Heidelberg University.

Alexander Sandow (Latency Relaxation: A Brief Analytical Review) obtained a B.Sc. from the Massachusetts
Agricultural College (now the University of Massachusetts), and an M.A. from Columbia, both in bacteriology,
and went on to get a Ph.D. in physics from New York University. His real interest, however, was in biophysics,
and it is in this field that he has worked, mostly on problems of muscular contraction. Since 1959 he has been a
member of the Institute for Muscle Disease and chief of its division of physiology. (Dr. Sandow is frequently asked
if he is related to Eugen Sandow, the Strong Man, who was famous for his great strength some two generations ago.
He is not, but he adds that he has always felt some kinship as he has tried to shed some light on the processes that
make the muscles of men and mice, frogs and clams, perform their many wondrous functions.)
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Michael N. Sheridan (Some Effects of Extreme Shortening on Frog Skeletal Muscle) is a graduate of Stephen F.
Austin State College in Nacogdoches, Texas. He began graduate study in anatomy at Emory University and re-
ceived the Ph.D. degree from MCV in 1963. Dr. Sheridan spent the following year at the Institute of Animal
Physiology, Babraham, Cambridge, England, after which he joined the staff of the department of anatomy at
MCV. He is now assistant professor of anatomy at the University of Rochester School of Medicine and Dentistry.

L

Archibald W. Slean (Dynamic Physical Fitness and Body Composition) is head of the department of physiology
and medical biochemistry at the University of Cape Town, South Africa. He was born in Glasgow, Scotland, and
is a graduate of the University of Glasgow. Dr. Sloan served in the British army during World War II, then re-
turned to the University of Glasgow to teach physiology until he left in 1955 to go to Cape Town. In 1965, he
was visiting professor of physiology at MCV.

B
-

.
- .
- o
i

-
c
i

o

=

o
o e
e

o
L
-

.
-
o

N—
o b
o
i .

.

o
s
e
-
P
-
-
-
P

e

Thomas C. Smith (Rate of Diffusion of Radioactive Ions in Gels), a native of Charleston, West Virginia, received
B.S. and M.S. degrees in physics from the University of Richmond. He is presently doing predoctoral work under
Dr. Ernst G. Huf in the department of physiology at MCV.

Sidney Solomon (Plasma Volume Expansion and Proximal Tubular Reabsorption of Salt and Water by Rat Kidney)
was born in Worcester, Massachusetts, in 1923. He received his B.S. degree from the University of Massachusetts,
and his Ph.D. from the University of Chicago. His past professional affiliations included the Worcester State
Hospital in 1947, and the Medical College of Virginia from 1952 to 1963. Since 1963, he has been professor
and chairman of the department of physiology at the University of New Mexico School of Medicine, Albuquerque.
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Harald Sonnenberg (Plasma Volume Expansion and Proximal Tubular Reabsorption of Salt and Water by Rat
Kidney) was born in Danzig, Germany, in 1935. He received his B.S. and M.S. degrees at the University of Al-
berta, Canada, and his Ph.D. at the Free University of Berlin. He has been research technician at the Univer-
sity of Alberta, research associate in Gottingen and Berlin, and more recently, instructor and assistant professor
in the department of physiology, University of New Mexico School of Medicine in Albuquerque.

Frederick J. Spencer (The Changing Pattern of General Practice), a native of Newcastle-on-Tyne, England, re-
ceived his medical degree from the University of Durham, England, and took his hospital training at Dryburn
Hospital. After serving in the British Army, Dr. Spencer did general practice in England, Canada, and the U. S,
and then received a Master of Public Health degree from Harvard. Before coming to MCV in 1964, as profes-
sor and chairman of the department of preventive medicine, Dr. Spencer had been with the Virginia State De-
partment of Health.

b

Sibyl F. Street (Some Effects of Extreme Shortening on Frog Skeletal Muscle) is research associate in the depart-
ment of physiology at MCV. She received the A.B. degree from Vassar College and Ph.D. from the University
of Chicago. Before coming to MCV, she taught at Vassar and the University of Rochester. In private life, she is
Mrs. Robert Ramsey.

Alfred J. Szumski (Comments on Intracellular Studies of Presynaptic Inhibition) received a B.S. from Richmond
Professional Institute and graduated from MCV’s School of Physical Therapy before receiving an M.S. degree
in physical therapy and a Ph.D. in physiology. At present, he is assistant professor in the department of physi-
ology and in the School of Physical Therapy at MCV.
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