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Impaired utilization of protein by rats and dogs fed 
2-acetyl-aminofluorene has been demonstrated to-
gether with the protective effects of dietary riboflavin 
( 2 - 5 ) .  Studies have been planned to determine the 
effects of this carcinogen on the utilization of some 
of the essential amino acids. The following is a pre- 
liminary report involving S35 DL-methionine. 

The experiments involved both ir, vivo and ir, vitro 
studies of the uptake of S35 DL-methionine by the 
livers of rats. The ir, vitvo experiments were planned 
as follows : 

Livers from normal rats were sliced and perfused in 
cold Krebs saline. The slices were removed, blotted 
dry, and placed in a medium consisting of Krebs-
buffered saline containing 30 mg% S35 DL-methionine 
with a specific activity of 167 c/m/mg DL-methionine. 
The system was incubated a t  37' C for  2 h r  in an air 
atmosphere. 

Similar systems were employed, including 2-amino- 
fluorene in concentrations ranging from 19.6 to 98.0 
pg A F  . HC1/100 ml buffered saline, with and without 
riboflavin in several progressive concentrations. Fol-
lowing the incubation period, slices were removed, 
washed, blotted dry, digested in  HNO,, and an aliquot 
was assayed for  radioactivity. Results are expressed in 
terms of C ~L of methionine incorporated per gram of 
liver slices. 

The ir, vivo experiments were carried out as  follows: 
Two groups (12 each) of adult (200-250 g )  male 
Wistar rats were fed the basal 18% casein diet ( 4 ) ,  
one group receiving .03% of the carcinogen in the diet. 
The animals were fed ad lib for  a period of 56 days. 
At  the end of this experimental period each animal 
was given 3 mg s35DL-methionine intraperitoneally. 
After 24 hr, half the animals in  each group were 
killed and the livers removed. Livers were washed in 
cold saline, blotted dry, and weighed. Samples of ap- 
proximately l/z g were taken for  radioactiyity assay. 
After 72 hr  the remaining rats were autopsied and 
treated as  above. 

Previous studies have demonstrated that  amino-
fluorene compounds inhibit the growth and utilization 
of nitrogen by animals ( I - 5 ) ,  a n  inhibition which is 
overcome by riboflavin. The data in  Table 1illustrate 
another example of inhibition by  2-aminofluorene over- 
come by this vitamin. 

The incorporation of s35DL-methionine in  liver 
slices is decreased markedly by the presence of 

1 This work was supported by a grant  from the American 
Cancer Society upon recommendation of the  Committee on 
Growth of the  National Research Council. 

TABLE 1 

EFFECTO F  2-AMINOFLUORENE AND RIBO-VARYING (AF) 
FLAVIN ON THE UPTAKEOF S3j DL-METRIONINE 

IN RAT LIVER SLICES 

2-Aminofluorene Riboflavin Uptake 

(~ g / m l )  (~ff/ml)  (% of controls) 


A F  . HCl. This inhibition is reversed and the uptake 
returned to normal with the introduction of riboflavin 
into the system. I t  is possible that the addition of 2- 
aminofluorene may alter intermediary metabolic pro- 
cesses involving methionine, thereby depleting the 
animal in protein stores ( a  depletion), which is over- 
come with riboflavin. This possibility is under investi- 
gation. 

Animals with depleted protein stores exhibit a n  in- 
creased tendency to utilize and retain dietary amino 
acids, a n  increase in  protein anabolism that is associ- 
ated with growth and regeneration (6) .  I t  is interest- 
ing to note that the amount of S35 DL-methionine 
taken u p  by the liver in  24 hr  is greater in animals 
fed the carcinogen for  56 days (Table 2), although 
this greater uptake is followed in the next 48 hr  by a 
more rapid loss than normal. The enzymatic signifi- 
cance of this greater uptake and utilization of S35 

TABLE 2 

UPTAKE (24 HR) AND ~ T I L I Z A T I O N  (72 HR) OF METHIO-
NINE (CALCULATED THE OF S3j)FROM ACTIVITY 

IN LIVERSOF RATS FED DIET WITH OR WITH-
OUT 2-ACETYL AMINOFLUORENE FOR 

56 DAYS. EACH VALUE AN 
AVERAGEON 6 ANIMALS 

Diet pg/liver/100 

g body w t  


18% Casein 142 + 11 87 + 9 558k42 317 +29 
18% Casein + 

0.03% 2-acetyl 
aminofluorene 180t 13 78 + 12  1165+ 59 472 2 33 



DL-methionine in  animals treated with carcinogen is 
under investigation. I t  is thought possible that in-
creased utilization of S35DL-methionine may be asso- 
ciated with a greater potential fo r  growth or regenera- 
tion of tissues, a hypothesis that is being tested in 
normal and protein-depleted rats. 
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On the Anomaly in the Heat Capacity of 
Manganous Oxide1 

Roald K. Wangsness 
U. S. Naval Ordnance Laboratory, White Oak, Maryland 

Recent work of Todd and Bonnickson (I) on very 
pure samples of MnO shows that as  the temperature 
increases in  the range from 100' to 122' K the heat 
capacity of MnO rises from about 7 cal/(mole deg) 
to a peak of 76.7 and then drops sharply to about 7.6. 
The total heat absorbed is 246 cal/mole. The average 
Debye heat capacity is about 7, so that 7 x 22 = I 5 4  
cal/mole are absorbed by lattice oscillations. One can 
estimate the additional heat capacity associated with 
the disappearance of the spontaneous magnetization 
to be R ( 2 ) ,so that the heat ascribable to this effect is 
44 cal/mole. Thus, there is a n  amount of heat q = 48 
cal/mole (nearly 20% of the total) which cannot be 
accounted for  by the usual mechanisms. 

BfnO is antiferromagnetic with 0 = - 610° K and 
TO- 122' K, where 0 and T, are  the characteristic 
temperature of the Curie-Weiss law and the Curie 
temperature, respectively (3). The fact that -O/T, is  
equal to 5 rather than unity, as  predicted by the sim- 
ple theory, has been discussed by means of a n  exten- 
sion of the molecular field theory to include the effects 
of nearest and next-nearest neighbor interactions in  
more complicated orderings of the elementary mo-
ments contained in the magnetic sublattices (4) .  If 
y1 and y, are the molecular field coefficients for  near- 
est and next-nearest neighbor interactions, respec-
tively, then the ratio - 0/TO for  MnO determines 
P = y2/y1, to be 0.75; this value is compatible with two 
different orderings known as ordering of the second 
or third kind, which can occur if P is greater or less 
than 3/4, respectively. Neutron diffraction experiments 
have shown the ordering below the Curie temperature 
to be of the second kind ( 5 ) .  

I t  has been found ( 6 )  that the lattice constants of 
BInO change in this temperature range, and since y, 

1 Supported in part by the Ofice of Kaval Research. 

and y, (and theme p )  presumably depend strongly 
upon distance, it  is suggested that the anomalous be- 
havior can be further interpreted as a change fro111 
the second to the third kind of order as  the tempera- 
ture is increased. To correspond to the neutron diffrac- 
tion results, we should have p = (3/4) t 6 below the 
Curie temperature, and p = (3/4) - E throughout the 
transition region to conform to this suggestion (6  and 
E are small positive numbers). The following calcula- 
tions provide some quantitative support fo r  this in- 
terpretation. 

I f  Ti is the Curie temperature f o r  the ith kind of 
ordering, one finds that 

T2=Cpy1, T,=Cy1 [ I -  (1/3) P I ,  
and 

- 0 = 3C yl [1t (1/3) p ]  

where C is the Curie constant (4). A reasonable ex- 
pression for  the range AT of the anomalous behavior 
is T, - T,, so that we obtain 

Using the experimental values of AT and TO, we find 
the estimated value of E to be 0.1. This corresponds 
to  a 13% change in p which is satisfactorily small con- 
sidering the nature of the calculation. 

The energy which must be supplied to the system 
when in the ith kind of ordering in order to  destroy 
the magnetization is of the order of RTi. Thus, fo r  the 
heat absorbed during the change of ordering, we can 
write 

4 = R (T, -T2)= (16/9)RT,~. 

From this we find that q = 43 cal/mole, which agrees 
quite well with the value of 48 given above. 
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Ammoniated Dentifrices and Hamster 
Caries: Further Studies on the 
Effects of Ingestion1 

D a v i d  F. Mitchell, Edi th Z a k  Helman,  a n d  
D w i g h t  S. Chernausek 
School o f  Dentistry, University of  Minresota, Minlteapolis 

Controversy exists concerning the efficacy of am-
moniated dentifrices in  dental caries prevention. Ia 

1 Work supported by grants-in-aid from the U. S. Pu%lic 
IIealtli Service and from the Gradunte School, U~liversity of 
Minnesota. 


