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FILM REACTIONS AS A NEW APPROACH TO BIOLOGY1 
By Dr. ERIC K. RIDEAL, M.B.E., F.R.S. 

PROFESSOR O F  COLLOID SCIEXCE, UNIVERSITY O F  CAMBRIDGE 

TOWARDSthe end of the last century the biologist 
and physiologist were agreed that the biological entity 
was the whole living unit. This century has seen an 
attack on biological problems by the physical and 
organic chemist. The study of the living unit has been 
dropped and in its place we find investigations on spe- 
cialized processes such as oxidation and reduction or 
catalytic reactions. I t  is an unfortunate fact, as the 
late Sir  William Hardy clearly pointed out, that in 
this method of approach the mechanism of the coordi- 
nation or the integration of the activities of an 
assemblage of cells must remain insoluble. I t  is this 
very point which I think deserves some consideration. 
TITe know for  example that a t  death the catalysts escape 
from control since the molecular structure of the rnov- 

1 Address of the president of the Section of Chemistry, 
British Association for the Advancement of Science, 
Dundee, August 31, 1939. 

ing parts gets disorganized. Again, Loeb shoved that 
unfertilized sea urchin's eggs could be made to develop 
by immersion in salt solutions of sufficient concentra- 
tion. I n  development a whole series of complicated 
chemical reactions are set in operation and it  is clear 
that in the quiescent unfertilized egg all the chemical 
ingredients fo r  the reactions are present but await 
some change in organization before reaction sets in. 
W e  must conclude that the mechanism of integration is 
at  any rate dependent on a pre-existing otvganization 
of at  least the major operative portions of the as-
semblage of cells. This raises a number of important 
problems such as, what types of organization are t o  
be found in living material; how f a r  control over 
chemical reactions can be effected by modification of 
the type or extent of such organization and finally how 
far different types of can nlodify such 
important factors as the chemical or physical state of 
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men \17ere avoided, and the difference in the two types 
of pEI determinations was maintained lvithin 0.5 unit. 

The acconipanying Fig. 1sho~vs the aecuracy of the 
method. The fasting. contents of an anesthetized dog 
mere diluted to 100 cc with distilled 11-ater and a con- 
trol recording made. The introduction of 1gram of 
sodium bicarbonate in 100 cc of distilled ~va te r  follo~ved 
by rinsing through the Lerine tube with 50 c.c of 11-ater 
caused a prompt increase in the p H  value. The peak 
of this rise is conditioned by the p H  of the alkaline 
solution, ~rhereas the plateau level immediately follolv- 
ing is the p H  of the alkali and gastric content mixture. 
The duration of the plateau, shown by the gently 
sloping curve which is terminated by the sudden drop 
to a low level, is controlled by the amount of alkali 
aclcled, the rate of acid secretion and the intermittent 
emptying of the stomach. Tlle amount of emptying 
can be calculated if the gastric contents are measured 
after the p H  has returned to the low level. B y  con- 
trolling tlie variables interesting data may be obtained 
on the efficacy of antacid. ancl the rate of gastric secre- 
tion. Information pertaining to these experiment. ai: 
well as further details concerning the method will be 
published elsewhere. 

TTe are greatly inclebtecl to Dr. 8.R. Trenner fo r  
~ a l u a b l e  suggestions as well as the construction of thc 
glass electrodes and to JIr. L. Fernandez, who assisted 
during the earlier part of the experiments. 
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CHROMOSOMES FROM LEAVES 
A NODIFIC~TIOX of Waxn~lre'sl method for  making 

root-tip smears ha2 been found by the m i t e r  to be 
effectire for  studying chromoso~nes in the leaves of 
certain plants : place young leaves in Carnoy's solution 
(3  parts chloroform, 2 parts absolute alcohol and 1 
pa1.t glacial acetic acid) for five ors more minutes; 
transfer momentarily to a solution of equal parts of 95 
per cent. alcohol ancl concentrated hydrochloric acid; 
put the leaves back into Carnoy's, and, after several 
minutes. smear in iion aceto-carmine. 

By this mcthod the chromosomes of a 17ulnher of 
genera h a m  bee11 investigated: Smt1n.z L. (Liliaceae), 
Sedzcm L. (Crassulaceae), C ~ r c i sL. (Legnminosae), 
Punicu, L. (Punicac>eae), Sa+z~culaL. (Umhelliferae), 
P y ~ i d n n t i l e r sMichx., D i a p e ~ z s i nL., Sitortza Torr. and 
Gray, , ~ c l ~ i z o c o c l o nSieb. ancl Zncc., and Gala& L. (Dia-

l H. E. Warmke, Stain T~rhnolog? j ,  10: 101-103, 1935. 

pensiaceae), C h i m a p h ila Pursh (Ericaceae), and Plajz-

t n g o  L. (Plantaginaceae). Metaphase drawings of two 
species are sholrrn here fo r  purposes of illustration : 
Fig. 1, S e d z ~ m  pzisilluin Ilichx.. fronl Stone 3Iountain 

FIG. 1. S c d i ~ t , ~pz~stll7im LIichx., 2n = 8, en. 3800 x.  
FIG.2. Cercis canadei?s~s L., 2n = 14, ca. 4500 x.  

in Georgia, n-ith 8 somatic chromosomes, the lowest 
number known for  the extremely varies1 family; and 
Pig. 2, Cercis carradctasis L., four trees on the grounds 
of the College of William and Mary, wit11 14 somatic 
chromosomes. Senn2 reported a %-number of 12, 
n-numl~er of 6, fo r  this species; his drawing of meiotic 
chromosonles suggests an interpretation of t v o  biva- 
lents in contact to  be a single bivalent; his somatic 
number (not figured) was determinecl from an anther- 
wall division. The only other investigated species of 
Cercis  has 14 and 7 chromosomes, respectively." 

J. T. BALDXTIS, JR. 
COLLEGE -4ND ?~IARY O F  TTILLI~N 
2 H. A. Senn, Bibliogr. Genetics, 12: 173-336, 1938. 
3 R. Corti, Nitozo Gior?~. Bo t .  Ital., N .  S., 37: 679-680, 

1930. 

BOOKS RECEIVED 
DE GROGLIE,LOUIS. 3Latfer and L i g h t ;  f h e  N e w  Physics. 

Pp. 300. Korton. $3.50. 
FLEI~IXG,J. 8.,Editor. Terrestrial Xagne l i sm and EZec-

trrclty. Tol. TI I I ,  Physics of the Earth.  Pp. s i i  t 
794. Illnstrated. 31cGlaw-Hill. $8.00. 

FRASER, CFIEL~EB. l7c70es o f  tire 4 % ~ .Pp. ul t 846. 
Illustrated. Cronell. $2.50. 

FURVIS,C. C. T h e  Slorehoz~se of C?c~7iaatzon. Pp. xx t 
5G2. Illustrated. Teachers College, Col~i~nhia Uni-
v~rsity. $3.25. 

GA~SER,HERBERT8, and others. Synlposiu~il on t i l e  
S ~ i ~ ~ n n a e ." (Renrinted from tlie Jonrnal o f  Neusonht/si- *& " 

olog?~.) Pp. 361-471. 35 figures. ~11:tries C Thomas. 
GRAHAN,EIARVCV.T h e  8to1.y o f  S u ~ g t r y .  Pp. x? t 425. 

23 plates. Doubleday, Doran. $3.75. 
HBLSUINN, ERICII. PJiystcs. Second edition. Pp. vl t 

i a G .  469 figu~es. Tan Nostrand. $4.00. 
HIBREN,JA\IZS T h e  Raman E./'ect H. unil zts Chclnccal 

dppl tcat lons.  Pp. 544. Reinholcl. $11.00. 
H u n n ~ ~ s o s ,  Brucellosis i n  J f a n  I. FOREST and others. 

and Aatntnls. Pp. xvi i t  339. 40 figurer. Common-
nealtll Fund, New York. $3.50. 

AIACDOVGALL. Ther?t~ody?ian?ics Chernratry.F. H. and 
Third ed~tioa. Pp. ix -491. TV~ley. $5.00. 

R O B I : I ~ ~ .  J. and HBROLD B o t a n y ;\TILLTAM TIT. RICRE'I'T. 
a Tr71-book for Co7le0.e and C n t v e r s ~ t y  Stztdeat\ Tliiid 
edition. Pp. \ i i + 6 3 8 .  410 figures. T : L ~;'\ostrand. 
$3.75. 

R o u s ~ ,G. A. Stsatrgcc 3I~ncscll S I L ~ ~ ~ L C ~ S  Pp. xri i  t 
485. McGra~r-Hill. $3.00. 

~ Z C G O ,(~SBOR.Orlhogorznl Poiy rzonl Lars. Tol .  XXIII, 
Amellcan 1Iatlii~matlcal Socrety Colloyillun~ Pubhca- 
tions. Pp. i u  t101. Tlie Societj-, Nerv yolk. 

Treat ,ne~it112 Ge?zeinl Prnrizce; the  Xanngeme?lt of Some 
,?fa~'or jfec7zca7 D L Q O I . ~ C ~ S .  rol .  1,pp.A syn1l)osiurn. 
s+ 2.59. Vol. 11,pp. xiii- 43G. Little, Blona. $1.80. 



NEW WlLEY BOOKS 
To Be Ready for Fall Classes 

FIRST COURSE I N  T H E  THEORY 
O F  NUMBERS 
By HARRY N. WRIGHT, Associate Professor of Mathematics, The COT-
lege of t k e  Cily  of X e w  Pork 

A usable, moderate-priced textbook covering essentially what is incor- 
porated in most courses i n  the elementary theory of numbers. The meth- 
ods of proof employed are the standard ones. The tes t  includes a large 
number of excellent exercises. 

Approximately 131 pages; 5: by 84; Probable price $2.00 

HOUSEHOLD PHYSICS 
By WALTER G. WHITMAN, Head of the Department of Pl$ysical SCZ-  
erne, S ta te  Teaclzers College, Salem, Massachusetts 

The third edition of "Household Physics" constitutes a thorough revision 
and rewriting, and the content is now completely up to date. The book 
has had to be somewhat enlarged, due to the recent data which have been 
incorporated. The content follons along practical lines and includes 
much new equipment available today for the home. Three entirely new 
chaptels are presented, dealing with ' 'Protection against Fire, ' ' "Visual 
Bids, ' ' and "Photography. " 

436 pages; 6 by 9; 412 illustrations; 

FUNDAMENTAL PROCESSES O F  
ELECTRICAL DISCHARGE IN GASES 
By LEONARD E. LOEB, Professor of Physzcs, Universi ty  of Califor?zia 

This up-to date volume relates modern atomic physics to the field of dis- 
charge through gases. I t  reviews the classical studies and brings those 
studies up to the present day in an  expert and critical survey. 

Approximately 842 pages; 6 by 9; 379 illustrations; Probable price $6.00 

CALCULATIONS O F  QUANTITATIVE 
ANALYSIS 
By CARL J. ENGELDER, Professor of  Analytical Cl$emrstry, U ~ ~ l v e r -  
szty of Plttsbzirgh 
A logical, sgste~natic sequence of problem assignments, i n  fifteen weekly 
sets, is presented in  this book to cover and supplen~ent the usual more or 
less standard conventional semester's mork in  elementary quantitatire 
analysis. Each problem set consists of twenty problems, a total of three 
hundred; a discussioil of theory, together with numerous illustrative ex-
amples, accompanies each problenl set. The order of development is de- 
signed to keep abreast of the laboratory norlr. 

Approximately 172 pages; 6 by 9; Probable price $2.00 

JOHN WlLEY & SONS, INC. 
440 FOURTH AVENUE, NEW YORK, N. Y. 



PARAGON SYSTEM 
For Filing Micro-slides 

enables the filing of fresh 
slides in direct contact - 
without sticking ! 

Cuts Costs- 

(11 r c~71rcinTli! 
iIr9i/1i1r'A 
crnrl ~ ~ ~ i r s t r i r c t ~ d  
acc0?(7rnq In 
1 111tr1 \ p r  C I  j~cfltions- 
vr,t in6 r r l t ~  ndnlrtrd. Patent P e ~ n ~ l i n g  

Accommodates 6000 slides per cubic foot. No drying 
out reqaired. Cabinet illustrated holds 4500 slides (Di- 
mensions: 154 x 184 x 4%") Standard equipment in lead- 
ing institutions. 

Write for descriptive literature 
Dept. 898 

PARAGON C. & C. CO., 
215 Eaat 149th St., New York, N. Y. 

. . . highest purity . . . f o r  scientific purposes 
Linde rare gases are of consistently high 

purity. They are used in the study of electrical 
discharges, in rectifying and stroboscopic de- 
vices, and in inert atmospheres where heat con- 
duction must be reduced. 

Linde rare gases are shipped in 
spherical glass bulbs, designed to fa- 
cilitate removal without contamination. 
Special mixtures for experimental pur- 
poses can be supplied upon request. 

The Linde Air Products Company 
Unit of Union Carbide and Carbon Corporation 

30 East 42nd Street Offices in 
New York, N. Y. Principal Cities 
The word "Linde" is a trade-mark. 

A New Grade of 
WHATMAN that 

really is nNews" 
WHATMAN Filter Paper No. 7 

was developed to fill a definite de- 
mand for an inexpensive, qualitative 
Filter Paper that would retain most 
precipitates, filter fairly rapidly, 
stand washing and yet would pulp 
quickly when titrating. 

No. 7 was produced with the fil- 
tration of Ammonium Phospho- 
Molybdate (Yellow Precipitate) in 
mind, but Chemists tell us that i t  
is adapted to numerous other filtra- 
tions as well. 

One large Smelter laboratory is 
using No. 7 for "Smelter Sulfurs" 
where the ash weight of the Filter 
Paper is not important. Another 
laboratory uses it  "for rapid filtra- 
tions and are very pleased," to quote 
their recent letter. 

Test WHATMAN Filter Paper 
No. 7 in your laboratory, you will 
like it. Samples will be cheerfully 
sent upon request, and your usual 
dealer can supply you promptly. 

H. REEVE ANGEL B CO., INC. 
7-11 Spruce Skeet, New York, N. Y. 


