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THE BEGINNINGS OF SOCIAL BEHAVIOR IN
UNICELLULAR ORGANISMS'

By Professor H. S. JENNINGS
THE UNIVERSITY OF CALIFORNIA AT LOS ANGELES

By social behavior we mean the behavior and reac-
tions of individuals with relation to other individuals
as such; reactions to individuals as individuals, either
singly or in combination, not merely reactions to
physical forees or to masses present in the environ-
ment.

How far down in the biological scale does such soeial
behavior extend? Are social urges and instinets and
reactions part of the life of the very cells of which
organisms are made? Or are they manifestations only
of relations that have first come into existence in the
great complexes of cells that constitute higher organ-
isms?

I have of late been forced in the course of investi-

1 Leidy Lecture, delivered before the section on Natural

Sciences of the University of Pennsylvania Bicentennial
Conference, Philadelphia, September 18, 1940,

gations to become intimately familiar with the daily
and most private life of certain organisms, each of
which is a single mieroscopic cell. The phenomena
that thus come under observation throw light on the
most primitive manifestations of social behavior. I
shall try to present the main features of these phe-
nomena, with certain of the reflections and conclusions
to which they give rise. They raise the question:
What is the nature of the earliest manifestations of
soeial behavior; and perhaps they help us to answer it.
They bear also upon the problem of the unity of the
manifestations of life in higher and lower organisms.
And they lead to a reconsideration of certain other
questions that are related to the problems of social
behavior: particularly to a question that has been
discussed as the problem of self-consciousness in
animals.
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of rats maintained on a diet devoid of pantothenie
acid. These results are in apparent conflict with ob-
servations made in the writer’s laboratory. In our
experiments, neither pantothenic acid coneentrates
nor pure pantothenic acid exhibited a preventive or
curative effect on the gray hair of rats, although the
rate of growth and the length of life were greatly
enhanced. Evidently, some other circumstances which
we can not as yet define influence the occurrence of
achromotrichia. We note that our diet differs from
that of Gydrgy and Poling most conspicuously in the
substitution of 8 per cent. butter for 2 per cent. corn
oil. Such a difference might result in significantly
differing amounts of the factor deseribed by Nielsen,
Oleson and Elvehjem.2

Our rats in which graying of hair occurred were
maintained on the following basal diet: sucrose (or
starch) 76 per cent., purified casein 18 per cent., salts
4 per cent., and corn oil 2 per cent., supplemented with
24 micrograms B;, 40 miecrograms B,, 50 micrograms
B, 6 mgs nicotinic acid and 6 mgs choline every other
day and two drops of halibut liver oil weekly.

Group 1. Five litter mates, 2 black, 1 piebald, 1
tan and 1 white, received the basal sucrose diet. The
two black rats as well as the tan one received, in addi-
tion to the above vitamins, every other day, 0.571 mg
of Ba pantothenate of 40 per cent. purity derived from
natural sources. Gray hair was observed in both black
rats on the 16th day after the Ba pantothenate was

_first instituted and persisted until the experiment ter-
minated four and one half months later. The tan rat
on Ba pantothenate showed no changes in the fur.
The white and piebald rats which received no Ba pan-
tothenate developed a “rustiness” of the fur around
the head on the 20th and 27th day, respectively.

Group 2. This group was composed of seven black
littermates. TFive of them were maintained on the
above basal sucrose diet, while the remaining two re-
ceived a basal diet in which methanol extracted starch
was substituted for the sucrose. Three of the five rats
on the sucrose diet received, in addition to the above
vitamins, 4 mgs of methanol starch extract every other
day. All five rats on the sucrose diet developed gray
hair by the 28th day of the experiment. Two days
later the starch extract was discontinued in the three
rats receiving this supplement and two days later all
seven rats were thereafter given 500 micrograms Ba
pantothenate of 40 per cent. purity every other day.
On the fifth day after the institution of Ba panto-
thenate, graying of the fur was observed in the two
rats on the extracted starch diet. Two of the suecrose
rats also showed “rustiness” of the fur about the head
while on the Ba pantothenate. Twenty-five days after
the institution of Ba pantothenate, 4 gms of wheat

2 E. Nielson, J. J. Oleson and C. A. Elvehjem, Jour.
Biol. Chem., 133: 637, 1940.
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bran extract were given every other day to the three
rats which had originally received the starch extract
and to one of the rats on the extracted starch diet.
The graying persisted in all rats during the subsequent
six weeks. At this time pure Ca pantothenate became
available and was substituted for impure Ba panto-
thenate in the amount of 200 micrograms Ca panto-
thenate every other day. Four of the rats on the
sucrose diet and one on the extracted starch diet
showed no improvement in gray hair during the sub-
sequent two weeks, while the remaining two rats, one
on sucrose and wheat bran extract and one on the
extracted starch diet and wheat bran extraet, showed a
general decrease in graying.

Group 3. Thirteen black rats were maintained on
the above sucrose diet supplemented with 6 mgs vita-
min C, 200 micrograms vitamin K and 500 miero-
grams Ba pantothenate of 40 per cent. purity in ad-
dition to the previously mentioned vitamins every
other day, and 21 mgs alpha tocopherol and 350 mgs
linseed oil weekly. In addition, four of the rats re-
ceived 2 gms waste cane molasses, three received 4
ce steep water, a by-product of starch manufacture,
and three were given 400 mgs wheat germ every other
day. Five weeks later, pure Ca pantothenate became
available and was substituted for 40 per cent. pure
Ba pantothenate in the amount of 200 micrograms
every other day. "By the 11th day after Ca panto-
thenate was first instituted, all the rats receiving
wheat germ and steep water, one of the four re
ceiving molasses and one of the three receiving none
of these special supplements developed gray hair. On
the 25th day, graying was observed in the remaining
three rats on molasses and in one of the two remaining
rats receiving none of the special supplements. The
other rat of this latter group never developed gray
hair.

The pantothenic acid salts used were kindly supplied
in part by Merck and Company, Inc., Rahway, N. J.
and in part by Professor R. J. Williams, of the Uni-
versity of Texas.

R. R. WiLLiaMS
SumwmiIT, N. J.
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Gointo Kewaunee Laboratory Furniture

Until you have been fortunate enough to
work with Kewaunee Laboratory Furniture,
it is hard for you to realize the many extra
values built into every piece. In the first
place, Kewaunee has incorporated so many
practical ideas and conveniences suggested
by men of science. We have truly built for
them—mnot to sell them but to serve them.

B,i‘ollolgr Another appreciated value in Kewaunee

No. 0807 Equipment is the built-in quality so evident
in every day use.

Scientists frequently remark on the absence

of annoying experiences while they are us-

e ing Kewaunee products. Eaeh piece is

No. C-415 truly a silent, efficient helper, whether you

are engaged in research, instruction or
production.

Get quotations on Kewaunee Quality

Furniture.
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'(irlil&i':-' > C. G. Campbell, Pres. and Gen. Mgr. -
No. A-1721 115 Lincoln S8t., Kewaunee, Wis.

Eastern Branch: 220 E. 42nd 8t., New York, N. Y.
Mid-West Office: 1208 Madison St., Evanston, Ill.
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Specify KARCITE
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A Kewaunee product developed in the
Laboratories of Mellon Institute of In-
dustrial Research. Molded in one
piece with rounded corners and perfect
slope to drain. Free from distortion
—inert to solvents and mineral acids
(except hydrofluoric). Will not crack
or break under ordinary weight shocks
and thermal shocks, Gray black color
—smooth-surfaced—dull gloss finish.
Lighter — stronger — easier to clean.
Also distributed by most other leading
manufacturers of Laboratory Furni-
ture. So, on all orders, specify Karcite
Sinks. Write for Catalog and Price
List.
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POLYGRAPH

A quiet, smoothly running
precision instrument with
synchronous motor feed for
paper up to 6” wide and 160
long.

Compact and light in weight.

Seven speeds from .02 to 250
mm. per second.

Space is provided for ink-writing 5 tambours and signal markers which are §” to 11”
wide. Stainless steel syphon pens with amplitude and zero reading adjustments.
Levers for disengaging paper .and for lifting pens. ‘Take-up’ spool for paper op-
tional. Prices vary with equipment required. Write for Bulletin P-11.
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B&L
WIDE FIELD
STEREOSCOPIC
MICROSCOPE

Makes Your Observation
More Informative

Using the B&L Stereoscopic Wide Field
Microscope is equivalent to viewing a
large scale model of the object. In
nearly every case, the enhanced
stereoscopic view provides essential
data that might otherwise be over-
looked or secured only at greater cost
in time and effort.

An invaluable tool for both research,
and teaching, this versatile instrument
is widely used by the biologist, min-
eralogist, bacteriologist, criminologist,
zoologist, botanist and other scientific
workers too numerous to mention.

Here are some of the other outstanding advantages.

1. Magnifications range from 7X
to 150X.

2. Stereoscopic feature produces a
three dimensional image with
all the viewing advantages of
perspective.

3. Image is neither inverted nor
reversed (a valuable aid in
manipulation).

4. Long working distances at all

magnifications provide ample
manipulation room for large
specimens

. High eye point assures full view

of entire field.

. Patented drum nosepiece and

parfocal objectives permit in-
stant change of magnification.

Several models for every type of field and laboratory work are described
in Bulletin No. D-15 Write for your copy. Bausch & Lomb Optical Co.,

642 St. Paul Street, Rochester, N. Y.

BAUSCH & LOMB
OPTICAL COMPANY
ESTHIBSZ

FOR YOUR EYES, INSIST ON BAUSCH & LOMB EYEWEAR, MADE FROM BAUSCH
& LOMB GLASS TO BAUSCH & LOMB HIGH STANDARDS OF PRECISION




