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other distinctive contribution. I t  will be very helpful 
to inwstigators in the fields of genetics, tunlors, en-
docrinology, as well as  pathology and biology in gen- 
eral. 

LEO LOEB 
SCHOOL MEDICINE,OF 

WASHINGTOP;UNIVERSITY, 
ST.LOUIS 

MATHEMATICS 

C'nicers i t~~ General editors. Ales- JIati ie~xatical  Texts .  
ander C. Sitken, D.Sc., F.R.S., Daniel Rutherford, 
Dr. Math. Edinburgh and London: Oliver and 
Boyd. New : Interscience. Deteiwzi~zallts and 
3iatrices, by A. C. QITKEN; Statistical Mathematics, 
by A. C. QITICEX; It-aces, by C. A. Cour,sos; Ilzte-
gvatiorb, by R. P .  GILLESPIE: Integration of Ord i -
qzary Differenti01 Egaat io~zs ,  by E .  L. INCE;  Fztrtc-
t ions of a ConzpZez T7r~rinble, by E .  G. PHILT~IPS; 
Vector  &letl~ocls, by D. E ,  RUTHERFORD; l ' l~eory  of 
Equations,  by H. TIT. TURSBULL. Each s~olume, 
$1.50. 

Is continental Europe the publishing of brief intro- 
ductory texts a t  a low price has long been an estab- 
lished custom. I t  is very fortunate that, by constrnc- 
tive editorial acti~-itg, the present mathematical series 
in  the English language mas started. A11 the little 
books of the series published so f a r  can he character- 
ized as nnassu~ning, straightforward, directed toward 
tangible facts rather than toward generalities, con-
scious of applications, and written by cor~lpetent 
authors. They can not possibly give Inore than intro- 
ductory information and they can not suffice as bases 
fo r  more detailed studies. But  within the limitations 
inlposed by their snlall size (about 65,000 words on 
the average), they will serve a really useful purpose. 
I t  is to be hoped that the editors will be able to main- 
tain the sttnie stanclards in the future publications of 
the series. 

d 	Trentise 012 Adcanced Calczt7us. By PHILIPFRSSR-
LIS, PEi.D., professor of mathematics, l\lassachusetts 
Institute of Technology. xiv t 69.5 pages. New 
Tork : John JTiiley and Sons. 1940. 

RIGOR, whatever this word nlay mean, maa one of 
the great mathematical achievements of the nineteenth 
century. Only gradually has this tendency penetrated 
into text-books. The first great work of this kincl, 
Jordan's .'Conrs d'analyse," was followed by many 
others, of which Hardy's "Pure &Iathematics" seems 
to be the foremost in English. Franklin's book is a n  
admirable attempt on a much broader scale to combine 
rigo' with co~llpleteness in a roluine of modest size. 
I t  will appeal to readers who are already well in- 
fornled but want to re^-ise and to supplement their 
Bno~vledge in the light of mociern precision. S o t  only 
are the traditional subjects of a book on advancect 
calculu, covered, but also many more advanced topics 
are included. Tliere is a section on the Laplace trans- 
formation, one on Poisson's sum formula, and a brief 
exposition of the theory of partial differential equa- 
tions of the first order. The material is presented in 
an original way with extraordinary care. 

Of course it is impossible to discuss analysis frorn 
the real number syste~u to the Hamilton-Jacobi theory 
in less than GO0 pages without being some~i~hat dog-
matic. The reader uho wants to absorb new material 
will miss a convincing illur~lination of motives and goal 
for  all these deductions. The critic nlay take excep- 
tion to points where the personal taste of the author 
has asserted itself in a striking way, such as in  the 
discussion of the trigonometric functions. Or he 
might be disappointed to find in such a thoughtfully 
precise book an introductory rerilark on limits, where 
the idea of a steadily moving independent variable is 
nlentioned without being esplicitly disavowed. From 
Zeno to Leibniz this concept has been one of the main 
ilnpecli~nents to rigorous mathernatical treatment, and 
its replacement by "static" concepts was the decisive 
step t o ~ i ~ a r d r  logical clarity in  the modern definitions 
of limit and continuity. Of course such criticism of 
ininor details cloes not matter much in viev of the 
merits of the book as a reliable guide. The great effort 
enlbodiecl in this work will certainly assure it a Inore 
than transitory place in the literature and a lasting 
influence on those for  whom it is written. 

R. COURSNT 
NEW TORI< UNIVERSITY 

SPECIAL ARTICLES 

T H E  E F F E C T  O F  SULFANILYLGUANIDINE 

O N  T H E  T H Y R O I D  OF T H E  RAT1 
FOLLOWIXGthe announcelllent of &Iarshall et aT.2 

that orally ad~ninistered sulfaguanidine (sulfanilgl- 

1 Suppo~tedby a grant f ~ o m  The Rockefeller Fonnda-
tinn. 

3 E. K .  Ifalshall, Jr., A. C. Bratton, H. J. White and 
S.T. Litchfield, Jr., Bull. Johns Hoplrliis Hosp., 67: 163, 
1940. 

guanidine) reduces the concentration of coliforln bac- 
teria in the feces of inice, vTe investigated the possi- 
bility that this substance. when fed to rats on a puri- 
fied diet containing synthetic B vita~nins, ~ i ~ o u l d  pre-
vent the synthesis of aclditional essential nutrients by 
the intestinal flora. I n  viev of T.TToods's3 fincling that 
p a m i n o  benzoic acid interferes ~i- i th  the bacteriostatic 

3 D. D. TTToods,Bmt. Jour. Exp. PPnth., 21: 74, 1940. 
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action of sulfanilamide, its effect on rats  fed diets 
containing sulfaguanidine was explored. The action 
of yeast was also tested. A t  the time of the comple- 
tion of this work, Black et  0 7 . ~  reported that  lirer 
extract, and to a lesser degree p-ari~ino beiizoio acid, 
prerented the growth-inhibiting effect of sulfaguani- 
dine in rats  fed a purified ration. Our results on 
growth are  in general agreement with theirs. 

ITe wish to report the extensive alterations ohservecl 
in  the thyroids of rats fed sulfaguanidineg in a diet 
containing synthetic B \ ita~iiinsG and p-amino benzoio 
acid, or in  a diet containing yeast. 

The basal ration was coinposed of purified casein 
200, sucrose 600, lard 40, salts GO, 2-methyl-1.4-nap-
thoqninone 0.005, and 1 3  drops of haliver oil fortified 
with viosterol. To this mixture was added either 100 
parts of dried yeast, or 5 mg each of thiamin, ribo- 
flavin and p~r idoxin ,  15 nlg of calcium pantothenate, 
230 mg of choline, and 500 rng of cystine, with o r  with- 
out 2.3 gni of' 13-amino benzoic acicl. TT-hen added, 
sulfaguanidine was incorporated a t  a 1or 2 per cent. 
level. The distilled drinking water contained 20 nig 
of iodine and 40 mg of potassiu~n iodide per liter one 
day a meek. 

Rats from onu stock colony were placed on these 
diets a t  21 to 23 days of age. dnirnals receiving sul- 
faguanidine were sacrificed at  periods varying frolrn 6 
to 16 weeks. Without exception their thyroicis were 
hypertrophied and hyperemic. The glands Tvere 3 to 6 
times larger than those of the control animals receiv- 
ing the same diets without sulfaguanidine. Rats on 
the diets containing synthetic B vitamins (without 
p-alniuo, benzoic acid) plus sulfaguanidine developed 
bleeding froiil tlie anterior corner of the eye, vhich 
later inr-011-ed the rvl~ole eye. Tliis syrilptom was pre- 
rented by p-amino-berizoic acid in rats receiving 1per 
cent, of sulfaguanidine, but not in  those receiving 2 
per cent. It:was al~i-ays prevented by yeast. 
d second experinient v a s  conducted in which rats 

on the yeast diet plus 1or 2 per cent. of sulfaguani- 
dine were killed at the end of 4 weeks and their 
thyroids renloved for  sectioning. The glands mere 
iiypere~nic and 3 to 4 times larger than those of the 
control aniriials on the yeast diet without sulfagnani- 
dine. Histologically, the thyroids of the 2 per cent. 
sulfaguanidine rats sho~ved marked hyperplasia. The 
epitheliunl was distinctly columnar, and in most fol- 
licles so increased and invaginated as to nearly ex-
tinguish the lumen. But  few of the lumina contained 
colloid, and where present i t  was vacuolated and 

4 S. Black. J. 31. hIcI<ibbia and C. A. Elvehjem, Proc. 
6oc. Ezp. Bml. and Xed.. 47: 308, 1941. 

5 Itre are indebted to Lederle Laboratories, Inc., for the 
sulfapuanidilie used in this experiment. 

G We are indebted to JlercIr and Company, 11ic.. for sup- 
plies of the synthetic vitamins. 

shredded. The connective tissue was not appreciably 
increased, but the glands Tvere very vascular. I n  the 
rats receiving 1per cent. sulfa~uanidine,  tlie thyroids 
contained a little more colloid; and bhe columnar 
epithelium was not so inraginated, otherwise the pic- 
ture was the same. The thyroids of the control rats 
Tvere normal. They contained an abunclance of colloid 
and the epithelium was of the cuhoidal type. Histo-
logical examination of the kidneys of these sulfaguani- 
dine animals revealed no abnormalities. The bladders 
and ureters contained no visible calculi. The growth 
of the rats on both levrls of the drug equaled that of 
the controls during the 4-week experimental period, 
and no gross symptoms were observed. (After tlie 
fourth rveek there is a retardation in the rate of 
growth.) It is of interest to note that Richter and 
Campbell7 have very recently reported similar thyroid 
changes in rats fed phenylthiooarba~iiide. 

At  present we are investigating the effect of increas- 
ing the iodine intake at  the beginning of the experi- 
ment and after the thyroid has hypertrophied. W e  
are also testing the action of other "sulfa" drngs, ~1x1- 
fanilic acid, guanidine and thiourea on the thyroid in  
qeperal species. The results of these studies together 
with a detailed account of the above observations mill 
be published elsewhere in the near future. 

E F F E C T  O F  U L T R A V I O L E T  L I G H T  ON 

POLYCYCLIC HYDROCARBONS I N  


S T E R O L  SURFACE F I L M  

SYSTEMS 


INthe course of a detailed study of the interaction 
of carcinogenic and other polycyclic hydrocarbons 
with sterols and other cellular constituents in  inixed 
fil~ns a t  the air-water interface,l the conditions under 
which such hydrocarbons undergo ultraviolet decom- 
position have been investigated. Since these experi- 
inents n ~ a y  have sonle bearing on (a)  the rnechanisn~ 
of detoxification and disposal of hydrocarbons subject 
to carcinogenic experiments,%nd ( b )  the intense pho- 
todynamic effects exhibited by polgcyclic hydrocarbons 
on bacteria3 and other cells,4 a preliminary statement 
of the results is presented here. 

In such mixed fil~ns with sterols, certain polycyclic 

7 C. P. Richter ancl R. H. Campbell, Arch. Path. (in
press). 

IW.  'CV. Davis, &I. E. Krahl and G. H. 4. Clowes, Jour. 
Am.  Clzem. Soc., 6 2 :  3080, 19-10. 

2 L. Velluz, Coqnpt. rend. .Lead. Sci., 206 : 1514, 1938. 
3 A. Hollaeader, P. A. Cole and F. S. Brackett, Am. 

Jour. Cancrr, 3 7 :  265, 1939. 
4 I. Doliiach and J. C. hfottram, Natztre, 145: 7-15, 1940. 


