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A MODERN CONCEPTION O F  T H E  ACTION O F   
T H E  NERVOUS SYSTEM"  

By Professor G. H. PARKER 
HAROARD UKIVERSITY 

ITmas my privilege as a young student of zoology 
to have made the acquaintance of Professor W. K. 
Brooks in the summer of 1889 a t  the Laboratory of 
the United States Fish Commission, STToods Hole. 
Here a body of mature investigators in marine biology 
was gathered and we younger vorkers were allowed to 
associate with them greatly to our advantage. It is 
a n  11011or to be invited by Miss Fo~'ler to  deliver this 
lecture, and it ~ i ~ o u l d  a I couldbe pleasure to me if 
think of i t  as a small return to Dr. Brooks for the 
kindly help and encouragement he gave to all of us 
who were associated with him a t  the Woods Hole Sta- 
tion. I n  a way this lecture is an appropriate tribute 

1 Third William Keith Brooks Lecture, delivered at  
Greensboro College, Greensboro, N. C., April 25, 1940. 

to Dr. Brooks, fo r  much of its contents mas brought 
to llght in those laboratories that have grown u p  a t  
Woods Hole around the original one where he worked. 
I am further disposed to think that the special subject 
herein discussed, the mode of interaction of nervous 
elements, rvould have claimed a fair  share of Dr. 
Brooks's interest, for  his philosophical temperament 
would hare led him not only to seek a clear picture 
of tlie nen-ous mechanism in animals, but to gain a n  
insight into the way i n  which this mechanism acts. 

The histologists of half a century ago described the 
nervous system as composed of ganglioa-cells, nerve- 
fibers and fibrillar material. With the advent of the 
Golgi method in the last quarter of the past century 
it became possible to determine the relations of these 
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heating unit i11 an incubator fo r  over 50 days con-
tinuously or more than 1,200 hours without any failure 
or servicing. This relay is capable of handling u p  to 
300 watts. However, from past experience the writer 
prefers the use of a mercury type relay switch for  
control of powers exceeding 300 ~ i ~ a i t s  orderin to 
eliminate contact difficulties. 

Ailother model of this device made use of an "Allied" 
type relay (2,500 ohms). There are many other 
equally suitable makes available. The control tube 
operates such relays, whose single pole ciouble throw 
contacts then operate a power control rcIag of the 
mercury tube type. 

With either of the two arrangements mentioned the 
contact combination of the relays al lo~i~s for  either on 
or off control. The circuit will respond even with 
poor contact a t  the input. Grasping one input con-
nection in each hand al lo~i~s tosuEcient conductivity 
operate the relays. 

The complete parts, including the small high 
tance control relay, can be secured a t  a coqt of about 
four  dollars. Keedless to say the mercury or  power 
control type of relay entails additional expense and 
determines the successf~~l  operation of the device where 
considerable power is involved. 

The choice of thermoregulator to be used with this 
device is dictated by the sensitivity of control desired. 

CHARLEEEVTT 
PRIXCETOKUNIVERSITW 

USE O F  SODIUM THIOGLYCOLLATE I N   
CULTURING LARGE VOLUMES O F   

ANAEROBIC BACTERIA  

INmany of the present problenls concerning the 
anaerobic bacteria it is desirable to grow large quanti- 
ties of various strains or species. Examples of these 
include the production: of cells for  antigenic analysis; 
of toxins of the tetanur or gangrene organisms, par- 
ticularly when toxoid is to be prepared for  active im-
munization; and of cultures for  stndies of sugar 
fermentatioxl nlechanisms or other physiological prop- 
erties. Except fo r  the latter problems, often the 
medinnl employed is a complex meat infusion with 
particles of meat, and precautions are taken to inocn- 
late the medium immediately follo~ving sterilization, 
and other procedures, amounting almost to a ritual, 
are folloTed. Since some of Lhe most important 
disease-proclucing anaerobes are among the group re- 
quiring strict anaerobic conditions for  growth any 
simplification bf the technique of culturing these or- 
ganisms is welcome. I n  this regard the recent 
announcement by Brewer1 of the use of sodium thio- 
glycollate as  a reduciilg agent to be used in fluid 
media, without vaseliile or other protective seals, in  
the eultivatioll of anaerobic bacteria is of considerable 

1J. H. Brewer, Jour. Bact., 39: 10, 1940. 

interest. This compound, a stable salt of thioglycollic 
acid which mag be added to a medium prior to auto- 
claving, appears to possess advantages over other 
chemical agents which have beell propoied. 

TT-e have been interested in the prodnctioil of cells 
for antigenic analysis of C l o s t r i d i z ~ m  oedemccticns, 
which is one of the nlore strictly anaerobic species in  
contract to Cl. weCchii. The medium used coasisted of 
beef heart infusion broth2 plus 0.5 per cent. glucose. 
This lnediuln is autoclaved in 125 cc amounts in G oz. 
oval pre~cription bottles closed By screw caps. These 
are inoculated wilh 2.0 cc of an active meat culture. 
Succe.sfu1 transplants are  possible (and failares with 
this group are not infrequent) only if the medium 
is inoculated immediately follo~ving antoclaving. With 
the addxtion of 0.1 per cent. sodium thloglycollate3 
and 0.01 to 0.05 per cent. agar to this medium we 
have experienced no failures in  several hundred trans- 
plants. Further advantage is gained by the fact that 
the necessity fo r  the immediate inoculation is avoided 
and the medium, maintaining a reduced state, is satis- 
faetoty fo r  those -trains which have a prolonged lag 
phase. 

Although our experience has been less extensive with 
these lire have found the thioglycollate of value in cul- 
turing strains of CI. toelcl~i i ,  C1. septicunz, Cl. oedema-
toides,  C7. t e tnn i  and Cl. parccbotulitzurn. These pre- 
liminary reaults confirm the claims made by Brewer1 
that sodium thioglycollate niay hal-e considerable valne 
as  a reducing agent, and it  is recomnlencled f o r  trial 
to those engaged in problems nhich neeeqsitate tile cul- 
turing of lalge vol~xmes of anaerobic bacteria. Further 
studies on specific uses of sodium thioglycolIate are  
in progress and xi11 be reported In later communica- 
tions together with a consideration of the dehydrated 
medium alho proposed by Brewer. 

L. s. &ICCI,USG~ 
THE HARVARD SCROOLMEDICAL 

2 L. S. lfcClung, ,Tou.r. Bact., in press. 
3 Supplied by the Baltiuiore Biological Labovatories, 

Baltiuiole, JSaryIand. 
4 Fellow o f  ilce John S imon  Guggeizlbeim Menzorial P o z ~ n -  

dation. 

BOOKS RECEIVED 
EDDY,S.~IIUEL,CLIREKCT P. OLI\ER and JoHm P. TURNER. 

At las  o f  Ozrlll~?e DI.CLIPEIIQS o f  the  Dogfislt Shark ,  the 
S e c t k ~ z i s  and the  Cat tor  Vertebrate Anntoiny.  77 
dlanings. \TTiley. $1.50. 

RESD\LL,J I ~ I E SI. A i1uto)i~y o f  Ver le -  The ~ I I C ~ O S C O ~ Z C  
brates. Second cdltion, ~ c ~ i s e d .  Pp. 342. 19: fig-
ures. Lea & Febiger. $3.75. 

PETI'EKGILL. St t~oke  Soe~7f .  136.SAMUELK. Yp.
hmcrion's Futme, Tnc., New York. $1.00. 

PHILLIPS,C .  G. A Course of Analysts (Rlathernatics).
Sccorid eilltioa. Pp. v1 361. Cambridge LTaiversitg 
Press, R1:~cmillan. $4.00. 

L \ T o o ~ - Y o r ~ ~ ~CHLTX,Edltnr. Sua?iufsenia. Pol. 4, Jztne, 
1340. Pp. 132-3130. 45 plates. Botanical Institute, 
Suil Tatsell Univeraltp, Hougkong. 



McSrawJIill Books of Unusual Interest  
The Development of Mathematics 

By E. T. BELL,C a l i f o r n i a  Institute of Tech-
no logy .  583 pages, 6 x 9. $4.50 

Designed to give the student a Bno~vledge and appre- 
ciation of the part  played by mathematics in the em-
lution of civilization, this important boolr presents a 
broad account of the main principles, methods, and 
theories of mathenlatics tha t  have survived, from about 
4000 B.C. to 1940. The greater trends In pure and ap- 
plied mathematics are presented through typical major 
episodes in each period. with explanations of the tech- 
nicalities. Anlong the topics discussed are:  the theory 
of mathematical structure and its influence on the mod- 
ern abstract approach: the origin of boundary value 
problems in mathematical physics, and their historical 
impoltance in the development of mathematical analy-
sis ; mathematical logic; etc. 

Geophysical Prospecting for Oil 

By L. L. NETTLETON,Gulf R e s e a r c h  & 
Developinent C o m p a n y .  443 pages, 6 x 9. 
$5.00 

The purpose of this important new book is to provide in  
a single volume a connected presentation of the prin- 
ciples and practice of modern oil prospecting by geo-
physical methods. Particular care has been taken to 
explain clearly the necessary procedures for reducing 
field measurements to usable form. The book includes 
frequent examples of such practical problems as calcu- 
lation of geophysical quantities, etc., which are en-
countered in everyday application of geophysics to oil 
exploration. The entire treatment is strictly up to date. 

Weather Analysis and Forecasting. A Text-
book  o n  S y n o p t i c  Me teo ro logy  

BS SVERREPKTTERSSEN,Massachusetts Iii-
s t i t u t e  of Techno logy .  505 pages ,  6 x 9. 
$5.00 

Unique in scope, this distinctive book presents a com-
plete, authoritathe treatment of modern methods of 
weather analysis and forecasting. The author discusses 
in detail the uiiderlying theories and their application 
to ma the r  charts and upper air charts and offers num- 
erous examples of correct analysis and forecasts. The 
latest results in the fields of air-mass analysis, frontal 
analysis, and isentropic analysis are given and there are 
many weather maps, adiabatic charts, etc., with complete 
analyses and forecasts, to illustrate the application of 
general principles to actual cases. 

A Laboratory Course in General Chemistry 

By R. HENRYCRIST. Co lu lnb ia  University. 
International  Chenzical Series. 225 pages, 
73 x 103. $1.50 

Designed primarily for students with previous training 
in high school chemistry, this new laboratory text 
achieves an  essential laboratory unity by integrating 
the ~vorlr with respect to topics and techniques. Par-
ticular stress is laid on training the student t h ~ o u g h  
intensive work in repeated experimental techniques. 
The book contains 26 experiments, of which 18 are nev 
to the inorganic laboratory, as ell as a variety of novel 
techniques. The laboratory conference has been made 
an integral and necessary part  of the organization of 
the boolr. 

Practice of Organic Chemistry. New third 
edi t ion 

By HOMERBDKIKS,S.M. MCELVAINand 
31. AT?. KLEIN,University of iJTisconsin.  I n -
ternational Che~?zical Series. 295 pages, 
53x 8. $2.50 

I n  the nev edition of this well-knor~-n manual the auth- 
ors follolr- the same method and approach ~r-hich dif- 
ferentiated previous editions from most contemporary 
books in the field. I t s  aim is to develop in the student 
a "chemical sense" ~r-hich ill enable him to modify 
the details of a g iwn  preparation to fit a higher or 
lolr-er member of the homologous series, or suggest some 
alternate method of preparation or purification. 

Experiments in Colloid Chemistry 

Ey ERNSTA. HAUSER LYNN.and J. EDWARD 
Massachusetts Institute of Techno logy .  175 
pages, 6 x 9. $2.00 

This booli has been nrit ten for the purpose of offering 
a varied collection of experiments covering the most 
important phenomena in colloid chemistry. Differences 
in the budget of the individual or institution have been 
carefully considered vhen selecting the experiments. 
The very latest results and discoveries in the form of 
experiments are incorporated in the boolr, including a 
special chapter using rubber latex exclusively as the 
material with which to experiment. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 



OCTOBER 11, 1940 SCIENCE-ADVERTISEMENTS 9 

Coleman & Bell 
Analytical Reagents are 
manufactured t o  meet  
definite standards of pur- 
ity, including the specifi- 
cations of the Committee 
on Analytical Reagents of 
the American Chemical 
Society. Our list includes 
all of the common items 
and  many r a re  and  un- 
usual compounds suitable 
for special analytical pro- 

Catalog upon request 

The 
Foundations of Science 

By H. POINCARE 
Pp. xi + 553. 

Containing the authorized En- 

glish translation by George 

Bruce Halsted of " Science and 

Hypothesis," "The Value of 

Science" and "Science and 

Method," with a special preface 

by PoincarB, and an introduc- 

tion by Josiah Royce. Price, 

postpaid, $5.00. 

THE SCIENCE PRESS 
Grand Central Terminal New York, N. Y. 

NESSLER COMPOUND 
-PARAGON 

Price Reduced 

Savings made possible 
by increased sales. 

Compounded and prop- 
erly adjusted to produce 
a perfect Nessler Solu- 
tion. 

Now priced at $1.90 per 
68 gm. bottle, sufficient 
to make one liter. 

F. 0. B. New York, N. Y. 

Send all inquiries to your dealer or direct 
to us with dealer's name and address. 

PARAGON C. & C. CO 2540 Belmont Ave. 
New York, N. Y. 

TAYLOR Slide Comparators 
Ideal for p~ chlorine 

and phosphate bontrol. 
Determinations made 

by matching  sample 
with standards and read- 
ing value directly from 
slide. 

AN S~ wny .M 
unlinJralguamntseqanst 
fdw. 

Slide Comparators 
$15.00 

Extra slides, each $7.50 
f.0.b. Baltimore 

FUZZ ~ntormation on 
W. A. Taylor & CCb Ine. Comparators and Cole- 

7300 York Road, Balb., Md. man Glass Electrode. 

v 7 

L A 


