Cholera Research: United States—
Japan Cooperative Medical
Science Program

The United States—Japan Coopera-
tive Medical Science Program was es-
tablished in 1965, by agreement be-
tween President Johnson and Premier
Sato, with the objective of stimulating
cooperative medical research programs
designed to improve the health of the
peoples of Asia. As a part of this pro-
gram, American and Japanese scientific
panels were appointed in six areas in-
cluding tuberculosis, leprosy, cholera,
parasitic diseases, malnutrition, and
viral diseases. The objectives of these
panels have been to develop integrated
research programs designed to solve
major practical problems in their re-
spective areas and to stimulate research.

At the initiation of the U.S.—Japan
Program, the Joint Cholera Panel em-
phasized the following points. Despite
the fact that a consistently effective reg-
imen with intravenous fluids for cholera
has been developed, the overall mortal-
ity rate during the current cholera pan-
demic has been greater than 20 percent.
The continued cholera toll has resulted
from the fact that a large proportion of
cholera cases have occurred in impov-
erished rural areas, where adequate and
appropriate therapy with intravenous
fluids are not available. It is unlikely
that prompt and adequate intravenous
fluid therapy can be made available to
a large proportion of affected patients
in rural Asia in the near future. It is
also unlikely that the sanitary measures
essential to the ultimate eradication of
cholera can be carried out in cholera
endemic areas within the next two dec-
ades. In view of these considerations,
the Cholera Panel adopted the following
primary research goals: (i) the develop-
ment of an effective means of confer-
ring long-term immunity against chol-
era, and (ii) the precise delineation of
pathophysiologic mechanisms in chol-
era, with the object of developing a
pharmacologic means of rapidly revers-
ing the gut physiologic alterations re-
sponsible for the disease.

A Symposium on Cholera Research,
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sponsored by the U.S.-Japan Coopera-
tive Medical Science Program, was held
in Palo Alto, California, in July 1967.
At this time, recent advances in cholera
research were reviewed, and current
research needs, especially in the areas
of immunology and pathophysiology,
were emphasized.

In the area of immunology, H. W.
Mosley (Pakistan-SEATO Cholera Re-
search Laboratory) described recent
field trials which indicated that avail-
able whole-cell and fractionated antigen
cholera vaccines conferred only limited
immunity for a relatively short period
(3 to 6 months). In these field trials,
a significant correlation was demon-
strated, for the first time, between the
vibriocidal antibody titer and immunity.
A causal relation between vibriocidal
antibody and immunity was not, how-
ever, established. In the ensuing discus-
sion, both Japanese and American par-
ticipants emphasized the dearth of
knowledge of basic immunologic
mechanisms in cholera, and the great
need for further studies of antibodies
directed against both Vibrio cholerae
and the heat-labile exotoxin produced
by this organism.

In the area of pathophysiology, in-
vestigators from Johns Hopkins re-
ported that experimental cholera, dupli-
cating the major clinical and physio-
logic features of the naturally occurring
disease, can be produced in the dog
by challenge with either virulent V.
cholerae or sterile filtrates of broth cul-
tures of V. cholerae. Studies on this ex-
perimental cholera model have indi-
cated that (i) almost all the diarrheal
fluid originates in the small bowel;
(i) the fluid secreted by each segment
of small bowel after stimulation by
exotoxin has the electrolyte pattern
characteristic of spontaneous secretions
from that segment of bowel; and (iii) the
exotoxin-induced hypersecretion of fluid
and electrolyte is not accompanied by
evidence (on electron microscopy) of
damage to either mucosal epithelial or
capillary endothelial cells. It is felt that
the dog may serve as an adequate model
for defining the mechanism by which
the cholera exotoxin causes hypersecre-

tion of electrolyte by the small bowel
mucosal cells.

Representatives of the SEATO Chol-
era Laboratory in Dacca and the
Johns Hopkins University group in
Calcutta reported independent studies
which demonstrated that active gut
absorption of glucose, and the sodium
associated with it, remains essentially
normal in actively purging cholera pa-
tients. The two groups of investigators
further reported that glucose-associated
sodium absorption can counterbalance
the cholera-induced electrolyte secretion
into the gut lumen. Thus, electrolyte
balance can be maintained, during se-
vere cholera, by oral administration of
electrolyte solutions containing glucose.
These observations lead to the hope
that an effective oral therapy of cholera
may prove a practical solution in the
treatment of a large proportion of chol-
era patients in rural areas of develop-
ing countries.

At the conclusion of the symposium,
it was pointed out that neither of the
primary research goals of the Cholera
Panel has been achieved. Several fac-
tors, however, make it possible that
these goals may be attained in the
foreseeable future.

1) Funds have been set aside for sup-
port of research directed toward devel-
opment of an effective immunizing
agent against cholera and for more
precisely defining the pathophysiologic
mechanisms in cholera.

2) Commercial production of crude
cholera exotoxin has been initiated;
limited amounts of the crude exotoxin
will be made available to qualified in-
vestigators for cholera research.

3) The recently described canine
model of cholera should facilitate patho-
physiologic and long-term immunologic
studies of this disease.

CHARLES C. J. CARPENTER
Johns Hopkins University School of
Medicine, Baltimore, Maryland 21205

Paleolimnology

Paleolimnologists aspire to interpret
past conditions and processes in lakes
by comparison with the present and
thereby also to gain a better understand-
ing of the present by knowing its
genesis. The raw materials of paleo-
limnology are the accumulated sedi-
ments and the geomorphology of their
basins. The kinds of primary mate-
rials deposited are controlled by region-
al geology, climate, and by an array
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of biological processes occurring both
in the lake itself and in its watershed.
These primary sediments may subse-
quently be modified by secondary trans-
port and by a variety of biological
activities. The chemistry, mineralogy,
and structure of the sediments reflect
the depositional environment. The mor-
phological and biochemical remains of
organisms in the sediments give insight
into past communities and ecosystems
and their development.

The first international meeting on
the history and developmental proc-
esses of inland water bodies was
held at the Biological Research Insti-
tute in Tihany, Hungary, 28 to 31 Au-
gust 1967. Altogether 80 persons from
20 different countries attended. Ap-
proximately half the participants were
from the socialistic countries—chiefly
the Soviet Union, Poland, and Hungary
—and the remainder were from west-
ern Europe, North America, Senegal,
and Japan.

The first day was devoted mainly
to geology, physics, and chemistry.
The second day was concerned pri-
marily with biological topics. On the
third day the participants went by boat
to Keszthely at the west end of Lake
Balaton. An intermediate stop was made
at Balatonszemes to learn about the
efforts of the VITUKI laboratory which
studies and manages the hydrologic re-
gime of the lake. At Keszthely there
were lecture-demonstrations of the ge-
ology of the region and the geological
history of Lake Balaton, the pioneer
work of L. Ldczy in studying Balaton,
and the cultural archeology of the re-
gion. The fourth day was devoted
primarily to integrating subjects, includ-
ing many-sided collaborative studies
on particular lakes.

The Russians have been making ex-
tensive studies of their large lakes in
Asia. G. A. Dmitriev reported that
Lake Baikal is approximately 30 mil-
lion years old, and that since the basin
is only about two-thirds filled with sedi-
ments, it should enjoy another 15 mil-
‘lion years at present process rates. Lake
Issyk-Kul, as reported by V. V. Aleshin-
skaya, is known to have experienced
two major transgressions, correspond-
ing to the last two glacial ages, dur-
ing which times the lake drained to
the west. It is now a closed basin and
also was closed during the last inter-
glacial, dated at 110 == 40 X 103 year by
uranium isotopes. In more recent times
the Aral Sea has had a fluctuating
water level, as reported by A. V.
Shnitnikov, with three periods during

15 MARCH 1968

the past 5000 years, including the cold
period from 1300 to 1500 A.D., when
the water level was high enough to es-
tablish a connection with the Caspian
Sea. Studies indicate that all these large
lakes presently with closed basins experi-
enced concurrent transgressions and re-
gressions of size and lake level, brought
about by major climatic changes. Such
throughflow connections in the past
are believed by F. D. Mordukhay-
Boltovskoy to be the means whereby
the distinctive Ponto-Caspian fauna at-
tained its present distribution.

D. A. Livingstone (U.S.A.) reported
that at least in Kenya and Uganda
the pluvial periods were out of phase
with the glacial ages, unlike the situa-
tion in the Great Basin region of
the United States. H. Faure (Senegal)
reached the same conclusion concern-
ing the paleohydrology of the Sahara
region.

Quite a number of persons (M. Ka-
bailiene, U.S.S.R.; M. Ralska-Jasiewic-
zowa and K. Wiegkowski, Poland) were
concerned with thermokarst relation-
ships of northern lakes, particularly the
fact that the peat that formed over
the top of the unmelted ice block
eventually arrived at the anomalous
position of being at the bottom of the
lake when the ice block melted, usual-
ly during the Allerod. Wiegkowski re-
ported such deposits as much as
60 meters below present water sur-
faces.

D. D. Kvasov (U.S.S.R.) reported
on the extensive proglacial lakes in
eastern Europe during the Wiirm Gla-
cial, their changing aspects during the
various stadials and interstadials, and
the fact that they exerted dominant
control over the hydrology -and peri-
glacial processes at this time.

Remains of various groups of orga-
nisms occur abundantly enough in the
sediments to be used for interpreting
past conditions. Pollen and spores, dia-
toms, Cladocera, ostracods, midge
larvae, beetles, and mollusks, in-
cluding glochidia, were reported on.
Diatoms not only are usually abundant
in sediments but also are good indica-
tors of temperature, salinity, water lev-
el, and other conditions. Persons ac-
tively working with diatoms (R. Marga-
lef, Spain; M. Kabailiene, U.S.S.R.; J.
Merildinen, Finland; K. Crabtree, Eng-
land; B. Marciniak, Poland; Z. Rehé-
kova, Czechoslovakia; J. L. Richardson,
United States; and others) used this op-
portunity to get together informally to
talk over mutual problems.

Persons interested in the animal fos-

sils, particularly the Cladocera (W. T.
Edmondson, E. S. Deevey, R. O. Me-
gard, J. DeCosta, C. E. Goulden, D.
G. Frey, and M. C. Whiteside, U.S.A.;
D. Flossner, East Germany; H. Miiller,
West Germany; H. Loffler, Austria; J.
Rzoska, England; O. Sebestyén, Hun-
gary; and J. Hrbadek, Czechoslovakia)
also convened for an informal discus-
sion. The chydorid Cladocera seem to
be almost uniquely favorable for study-
ing adjustments of communities to
changing environmental conditions. The
species-abundance relationships of a
stable chydorid population correspond
almost precisely to those predicted by
the MacArthur Type I distribution.
Major disturbances, by man or vol-
canic eruptions, create immediate im-
balances, which may require an average
of about 200 years for complete restora-
tion (Goulden). Departures from the
predicted distributions can be used to
assess the degree of imbalance in com-
munity organization.

Some of the newer statistical tech-
niques are also being applied to paly-
nology in an attempt to make more
sophisticated interpretation of past con-
ditions. J. G. Ogden (U.S.A.) has
been using the Spearman rank-cor-
relation coefficient to determine the
closest agreement between a fossil pol-
len spectrum and all the available pres-
ent-day pollen spectra from different
major vegetational types. As more pres-
ent-day spectra are accumulated, the
method should become a major tool
in the interpretation of past vegeta-
tions, their successions, and disturb-
ances.

L. Ronai (Hungary) has such an im-
pressive geological section in the Bala-
ton region that G. Liittig (West Ger-
many) suggested it might be presented
for consideration as a substitute type
locality for the Pliocene-Pleistocene
boundary.

W. Tutin (England) agreed with con-
clusions reached earlier by Mackereth
that the changing stratigraphy of sedi-
ments in lakes of the English Lake Dis-
trict does not reflect changing levels
of productivity in these lakes but rather
changing rates of erosion in their water-
sheds, brought about by man through
deforestation and subsequent use for
agriculture of the lands cleared. Other
persons in rebuttal suggested that al-
though much of the material in the
English lakes may have been derived
from their watersheds rather than from
the lakes themselves, this relationship
cannot be extrapolated to all lakes.

Nevertheless, lakes are sensitively re-
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New
thermoecouple

calibrating
facility
simplifies
lab
procedures

Designed for compatibility of opera-
tion and appearance, L&N’'s new
Thermocouple Calibrating Facility con-
veniently centralizes all functions,
-control and measurement in three
compact units:

% a temperature-control cubicle for
automatically or manually regulat-
ing input to the Checking Furnace;

#the electrically heated Furnace
itself, which provides a uniform
heating zone to 2000 F; and

#a new desk-mounted Type K-4
Potentiometer Facility, completely
equipped for precise direct meas-
urement, or intercomparison, of
thermocouple emfs.

You can purchase either the com-
plete Calibrating Facility, or separate
units; in either case, all instruments
and accessories are factory-mounted
and wired, ready for installation.

Optional accessories include a cer-
tified reference-standard platinum
thermocouple;a convenient reference-
junction ice bath; and a choice of
three temperature-equalizing blocks
—each accommodating six test cou-
ples and the reference couple, within
the furnace—for use over selected
temperature ranges.

For full details, contact your nearby
L&N office, or write us at 4926 Sten-
ton Avenue, Philadelphia, Pa. 19144,
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LEEDS & NORTHRUP
Pioneers in Precision

sponsive to changes in watershed con-
ditions. It is likely that the sedimen-
tary record in lakes, which is an his-
torical record as well, will be useful
not only for interpreting precultural
events and conditions but also the de-
generative changes in waters resulting
from man’s more recent activities. Stud-
ies of Lake Washington (W. T. Ed-
mondson, U.S.A.) and Lake Ziirich
(E. A. Thomas, Switzerland) indicate
that sediments hold great promise.

Scientists in the Soviet Union have
already recognized the importance of
paleolimnology by having held two
large symposia at Minsk and Leningrad
on the paleolimnology of the north-
western European portion of the
U.S.S.R. A third meeting is planned for
Vilnius in a couple of years.

The symposium was sponsored by the
International Association of Limnology
and the Biology Department of the Hun-
garian Academy of Sciences, with sup-
port of the International Union of Bio-
logical Sciences and Section PF of the
International Biological Program.

The proceedings of this symposium
will be published in the Mitteilungen
series of the International Association
of Limnology (T. T. Macan, Secre-
tary).

Davip G. Frey
Department of Zoology, Indiana
University, Bloomington 47401

Calendar of Events
Courses

Histochemistry, Vanderbilt University,
28 July-17 August. For college and uni-
versity teachers of zoology. Applicant must
be member of faculty of an accredited
college or university and teach at least one
course in some area of zoology. In addi-
tion, he must be interested in histochem-
istry, either in teaching and/or in research.
Living and travel expenses for 20 selected
participants will be funded by a grant from
the National Science Foundation. Deadline
for applications: 1 May. (Dr. Burton J.
Bogitsh, Box 1733, Station B, Vanderbilt
University, Nashville, Tennessee 37203)

Advanced Study in Gerontology, Uni-
versity of Southern California, 17 June-
29 July. For graduate students and profes-
sional people in the aging field. The insti-
tute will be conducted in three 2-week
sessions. Students may attend for 2, 4, or
6 weeks. The first 2-week session will
consist of a general survey course on con-
cepts and issues in gerontology; the second
will cover human physiology and aging,
aging and personality, urban ecology and
aging, and introduction to scientific com-
puting; the third will cover implications of
urban ecology for architecture, behavior,
brain, and aging, aging and the family,
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TEAGHING
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For Student Laboratories in
e PHYSIOLOGY
e BIOLOGY
e ZOOLOGY
e PSYCHOLOGY
e PHYSICAL EDUCATION

This Catalog features a complete
range of apparatus for recording such
phenomena as breathing patterns,
pulse and fatigue in human subjects;
heart and nerve-muscle contraction in
laboratory animals. Includes modular
recording systems for mechanical and
electronic monitoring as well as tradi-
tional kymograph equipment.

All equipment is ruggedly con-
structed to withstand student use and’
is identical to that used in medical
schools. The apparatus is listed in-
dividually and in convenient kit form.
Versatility of equipment encourages
student and teacher alike to plan and
execute a wide variety of experiments
and demonstrations.
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