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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 
g'o~vth.) 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. 



h j  drocarbons can be held i n  two-dimensional solution 
or  in  two-dimensional molecular association \~-itli tlie 
stero1s.l By application of pressure to the mixed 
films, the hydrocarbon nlolecules can be diiplaced 
from their area-determining positions in  the film, 
passing into an excess phase outside of the film, bul 
in close proxin~ity to it. The formation of the excess 
phase is characterized by the appearance of light-
scattering particles mhich display Brownian move-
ment; when the pressure is released, those hg-ciro-
carbons which are capable of solution type interaction 
~ ~ i t h  can re-enter the films n-ith the sterols r a p ~ d l ~ -
corriplete ciiclappearance of the excess pliasc. 

The present experilllents s h o ~  that, when i n  thiq 
excess phase, certain hydrocarbons are  estreniely sen- 
sitive to ultraviolet photodecomposition ; on the other 
hand, whea held between sterol molecules in  the area- 
determining fill11 phase, the sarlie hydrocarbons are 
not subject to photodecomposition a t  the intensity of 
ultraviolet light employed. 

A 15-watt (3. E. germicidal lamp, supplied ~ 5 t h  an 
aluminum reflector, was irlounted over the previously 
described1 film tray at  a rertical diqtance of 8 inches 
from the surface. The predominant radiation mas a t  
2,637 A., but the principal mercury emission line.; u p  
to 4,338 -4. were also prominent. The n~i.ied films 
-rvel*e p ~ ~ t  under pressures ~vhich gave the desired pro- 
portion of the llvdrocarbon in the excess phase, irradi- 
ated fou 15 nlimdes, and thc force-area characteristics 
of the resnlting film were then studied. 

Typical with 10-amyl-1,2-benzantI1racene in 
rnised filnls with cholestanol ma? be cited as a con-
venient example. This hydrocarbon. ~vhen in the 
excas  phase. was converted by irradiation into a sur-
face active substance mhich \\-a% adsorbed, in  addition 
to the tterol, a t  the water surface; this sllrface a c t i ~ e  
substance could be detected and characterized b~ its 
surface film behavior. The coriver~iori of the hydro- 
carbon was partially blocked by inclusion of a reduc- 
ing agent, such as pyrogallol, in  the water upon which 
the mixed film mas originall>- spread; this indicated 
that the excess phase was in the va te r  beneath the film 
and that the photodecomposition of the hydrocarbon 
took place there. This point of vie\\- \\-as supported 
hy two other observations: ( I )  when an aqueous sus- 
pension of 10-ainyl-1,2-benzanthracene was introdl~ced 
into the va te r  phase imrriediately under a sterol film, 
the hydrocarbon i~~olecules entered the film in much 
the same manner as hydrocarbons enter the film f~.om 
the excess phaqe; (2 )  when an aqueons suspension of 
lO-arn~1-1,2-benzanthracenemas irradiated in  bulk in  
the presence of dissolved oxygen, thc subctante forilled 
had exactly the same surface properties as the niaterial 
produced by irradiation of the 10-ai11g.l-1.2-benznn- 
thracene in the excess phase of the mixed fihus. 

Sinlilar experiment& were performed with a nunlber 
of other polycyclic hydrocarbons, including 9,10-di- 
methyl-1,3-benzanthracene.nuuierous n~ono-alkyl-1,2- 
benzanthracene~, and several mono- and di-alkxl-
chrysenes. In  each case svl~ere photodeco~ilposition 
occurred in the filni esperin~ents, irradiation of tlie 
saine hydrocarbon in bulk suspension caused loss 
of its cliaracteristic ul t ra~iolet  absorption a t  \?-aye- 
lengths greater than 3500 A. 

The photodecornposition product isolated after ir- 
radiation of the bulk aqueons suspension of 9,10-di-
meUiy1-1,2-bcnzxntIiracene corTcsponded, in  it.. analy-
sis fo r  C and H and in its lark of the characteristic 
absorption spectra of 1,2-benzanthracene derivatisles, 
to the photo-oxide producecl from 9,lO-dimethgl-1,Z- 
benzanthracene i n  CX, solution according to the 
method of Cook nncl Nartin.5 The relative ease of 
photodecornposition of the hydrocarbons i n  the excess 
phase and in bulk aqueous suspension was found to 
he the same as  the relative photoosidizability in  CS, 
as observed by Cook and SIartin. 

I n  contrast to the parent hydrocarbons, the photo- 
oxirlation products of 10-amyl-1,2-benzanthracene and 
other alkyl-l,2-benzanthraceneswere found to exhibit 
no interaction with sterols in  surface fil111s. The 
photo-oxides which \=+-ere prepared from carcinogenic 
l~ydrocarbons by Cook and ;\IartinVvere found by 
tllenl to be non-carcinogenic. 

Certain alkyl-l,?-benzanthracenesand other poly- 
cvclic hj-clrocarbons, when irradiated either in  hull< 
aqueous suspensions or in  the compar:ible excess phase 
under mived surface films, TI-ere converted rapidly by 
ul t ra~iolet  light to photo-oxides. When held in  two- 
dimensional solution or molecular association with 
sterols in  mixed surface films a t  the air-\\-ate? inter- 
face, the hyclrocarbon? TI-ere protected from sucll pho- 
todecompoaition. I n  the one case where the coml~ari- 
son could he maile photo-o~idation mas acconlpanied 
by a loss of the ability of the hj-d~.ocitrbon to interact 
ni lh  sterol filnis. 

17. W. Davrs 
&I.E. KRAHL 
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LILLPRESEA'CEI L-~BOR~TORIES 

A PHYTOPATHOGENIC BACTERIUM FATAL 
T O  LABORATORY ANIMALS 

Phyto~rzoi~as  e l  the~ O I ~ L O E O V(Clara) Bergey al., 
causal agent of a bacterial leafspot disease of tobacco, 
7%-as Grst isolated and describecl by Clara1 in the 

5 J. W. Cook and R. H.  Martin, Jot(?. Cheqn. Soc., 1940, 
1125. 

1 F. M. Clara, P7z?ltopatlz., 20:  691, 1930. 


