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RECENT ADVANCES IN VIRUSES'
A BRIEF SURVEY OF RECENT WORK ON VIRUSES AND VIRUS DISEASES*

By Dr. EDWIN H. LENNETTE
SERVICO DE ESTUDOS E PESQUISAS SOBRE A FEBRE AMARELA (YELLOW FEVER RESEARCH SERVICE)3

To formulate at the present time a concise; accurate
and invariant definition of a virus is impossible due
to the insufficiency of our knowledge concerning the
nature of these disease incitants. Because the infec-
tious agents classified as viruses possess the capacity
to multiply or reproduce, because they showed marked
specificity under natural conditions for certain hosts
and tissues, are able to adapt themselves to new en-
vironmental conditions and to undergo variation, it is
customary to regard them as living organisms. In
the past viruses were characterized, and thus differen-
tiated from bacteria, by the possession of a size at or
below the limits of resolution possible with the usual

1 Received for publication October 25, 1943.

2 Presented on July 6, 1943, before the Seminario de
Biologia, held in Rio de "Taneiro from July 2 to 6, 1943,
under the auspices of the University of Brazil.

3 Maintained jointly by the Ministry of Edueation and

Health of Brazil and the International Health Division of
The Rockefeller Foundation.

microscopic methods, by their ability to pass through
mineral or collodion filters which hold back bacteria,
and by their total inability to reproduce in lifeless
bacteriologic media. We now know, however, that
invisibility and filtrability do not constitute valid eri-
teria—some infectious agents possessing all the at-
tributes of a virus and classed as such are visible and
approximate the smallest bacteria in size while others
pass with difficulty, or not at all, through filters which
permit passage of the smallest bacteria. From the
biologie standpoint the outstanding difference between
viruses and bacteria appears to lie in the -inability
of viruses to propagate unless living cells are present;
yet on closer analysis even this difference approxi-
mates the relative rather than the absolute in degree.
Certain pathogenic bacteria, such as Hemophilus in-
fluenzae and Pasteurella tularensis, have become so
highly parasitic that their nutritional requirements are
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the material contains its maximum water content, the
evaporation -of the water lowers its temperature far
below that of the chamber. As the material becomes
progressively drier its temperature becomes progres-
sively higher, until finally both temperatures come
close together. At this point, the material reaches
a degree of dryness which is very close to the com-
monly desired moisture content.

The procedure consists of placing two thermome-
ters in the-dehydrator. The bulb of one thermometer
is bare and is simply hanging in the chamber. The
bulb of the second thermometer is covered with a
definite amount of the dehydrating material con-
tained in a small bag of cheesecloth and is placed on
one of the loaded trays. The bag with the material
is held around the bulb by rubber bands which tend
to exert pressure continuously. The area and amount
of material placed in the cheesecloth bag are definite
and constant and are related to the amount and
thickness of the layer of the material on the trays.

The cheesecloth bag technique is universal in appli-
cation, in that, by means of it, almost any kind of
material can be tied around the bulb of the thermome-
ter. For example, peas and carrots can be tied as
effectively and readily as slices of potatoes, apples
or leaves of spinach.

The thermometers used in this method are speelally
devised and are well suitable for the purpose. They
are electrical resistance thermometers, using, as resis-
tor, a liquid instead of metal. They have a range
from 2,500,000 ohms at 32° F. to 25,000 at 185° F.
They are about 30,000 times more sensitive than the
metallic electrical resistance thermometers. The elec-
trical resistance values are read on a special wheat-
stone bridge. The bulb of the thermometers is made
of glass and is 25 mm long and 8 mm in diameter.
The wire leads are composed of the ordinary lamp-
-cord and can be of any length. These new electrical
thermometers seem to be admirably suited for dehy-
dration work. The wire leads make it possible and
convenient to read the temperatures from the outside
of the dehydrator.

The type of results obtamed by this method is
shown in Fig. 1. The material dehydrated is eab-
bage. It will be seen that the electrical resistance
of the uncovered thermometer attains the tempera-
ture of the chamber very qulckly and fluctuates as
that temperature varies. The electrical resistance of
the covered thermometer, however, remains at a
higher level (lower temperature) for some time, and
when the bulk of the water is evaporated, it begins
to decrease, and finally almost reaches, to within 1,000
ohms, the resistance of the uncovered thermometer.
At this point, the moisture content of the cabbage is
4.5 per cent., by vacuum oven determination, which
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is close to the lower range of the preferred moisture
content. It is clearly evident from this chart that
by calibration it is possible to know during the dehy-
dration when the material has reached the desired
moisture content. )

The method has been tested on almost all the vari-
ous materials commonly dehydrated, and in every
case it has proven successful, dependable and accu-
rate.” Relying entirely upon this method, it has been
possible to dehydrate many materials for the first
time down to the preferred moisture content with
surprisingly persistent accuracy and without resorting
to any other aid. Results of checks agreed to within
about 1 per cent.

DEHYDRATION OF CABBAGE

While the method has been used thus far mainly
in the non-moving type of dehydrators, there is no
reason why it can not be adopted and used also in
the conveyor or any other type of dehydrator.

The method is based upon sound fundamental prin-
ciples and should fill the great need for a simple,
direct and reliable method for indicating the mois-
ture content of the dehydrating material, and for
telling when the material has reached the desired
moisture content and is ready to be taken out of the
deliydrators. A comprehensive report is forth-
coming. '

GeOrRGE Bouvoucos
H. A. CARDINELL
MICHIGAN AGRICULTURAL
EXPERIMENT STATION,
EAsT LANSING
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- Just PuBLISHED

a new book of immediate importance

NAVIGATION

By Lyman M. Keris, WiLLis F. Kern and James R. Branp
Department of Mathematics, United States Naval Academy

479 pages, 6 x 9, 392 illustrations. Textbook edition, $3.75

A complete course on the subject, dealing with the best and latest methods used

in navigation.

and careful preparation for each development.

Unusual simplicity is obtained by logical arrangement of material

The book outlines the mathemat-

ical background for each theory of navigation, and treats each one thoroughly by
means of clear exposition, illustrative examples, and graded exercises.

Fhca text éo aleo avadlable in tuwo separately published volumes;

Part I. Coastal and Inland Waterways
Piloting. 288 pages, 6x9, 265 illustrations.
Textbook edition, $2.50

Each important topic is first treated in de-
tail so that the facts and processes connected
with it are well understood. Then follows
a set of exercises, calling attention to the
most important ideas, and causing the stu-
dent to think about the situation, reason
about it, and become familiar with its vari-
ous ramifications. Next, easy numerical
problems are presented, followed by impor-
tant problems of greater difficulty, corre-
sponding to those encountered in the actual
practice of piloting. '

Part II. Celestial Navigation and Nautical
Astronomy. 191 pages, 6x9, 127 illustra-
tions. Textbook edition, $2.00

Navigational theories are thoroughly treated
in systematic, independent discussions, with
a wealth of exercises graded according to
difficulty. The book considers the four im-
portant methods of solving a special triangle
of which two sides ‘and the included angle
are known. Some of the most recent ma-
terial deals with the Hagner Planetarium
and the Rude Star Finder for locating
heavenly bodies and understanding their
motions, and with the Sonic Depth Finder
for locating position and making landfalls
even in darkness and fog.-

Send for copies on approval

McGRAW-HILL BOOK COMPANY, INC.

330 West 42nd Street, New York 18, N. Y..

Aldwych House, London, WC.2.
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NEW WILEY BOOKS

THE ORGANIC CHEMISTRY OF SULFUR

Tetracovalent Sulfur Compounds

By CHESTER M. SUTER, Director of Chemical Research, Winthrop Chemical Company, Inc. -

A comprehensive and thorough treatment of the subject. The practical value of compounds is considered, as well as
their chemical properties. Methods of preparation are given, and general properties, common reactions and deriva-
tives. The material is well organized, clearly presented. No other book covers the subject in comparable fashion.
Ready in November. :

Approx. 758 pages; 53 by 8%; Probable price, $7.50

STATISTICAL ADJUSTMENT OF DATA

By W. EDWARDS DEMING, Head Mathematician, Bureau of the Census.

A practical textbook in statistical adjustment. Different kinds of problems are unified and brought under one gen-
eral prineciple and solution—statistical procedures associated with curve fitting and other adjustments by least squares
and skeleton table forms for numerical calculations. Suitable for courses in graduate chemistry, physiecs, sociology,
agriculture, or biology. Ready in November. .

. Approx. 248 pages; 5% by 8; Probable price, $3.50

GENERAL CHEMISTRY

By H.*G. DEMING, Préfessor of Chemistry, University of Nebraska.

An elementary survey of the subject. It treats the general principles of chemistry somewhat more briefly and simply
than does the author’s well-known ¢‘Fundamental Chemistry,’’ and gives more attention to the applications of chem-
istry to modern industry. _In the fifth edition the book has been completely rewritten to include the recently de-
veloped aspects of the science. Ready in November.

Fifth Edition: Approx. 715 pages; 6% by 8%; Probable price, $3.50

INTERMEDIATE DIFFERENTIAL EQUATIONS

By EARL D. RAINVILLE, A4ssistant Professor of Engineering Mathematics, University of Michigan.

This book is designed for use in a eourse to follow the usual one in elementary differential equations. Emphasis is
placed upon development of the student’s technique. The book trains the student in the construction of computable
solutions for specific differential equations. Applications to engineering problems are given. An introduction is
offered to several topics of importance in the classical theory. Ready in November.

213 pages; 5% by 8%; $2.756

FUNDAMENTAL RADIO EXPERIMENTS

By ROBERT C. HIGGY, A4ssistant Professor of Electrical Engineering, The Ohio State University.

Thirty-two basic experiments in electricity, electronies, and radio, with a full explanation of the prineciples involved,
as well as the proecedure to be followed in the laboratory. Suggestions on use of equipment, safety, and construction
of equipment for the laboratory are included, and a large number of circuit diagrams are given. Published in October.

95 pages; 5% by 8%; $1.50

JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y.
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