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The hexosemonophosphate oxidative pathway in alloxan diabetes 
During an investigation of the hormonal  control of glycolytic and nonglycolytic pa thways  of 

ca rbohydra te  metabolism, a striking decrease in the levels of enzymes of the hexosemonophospha te  
(HMP) oxidative p a t h w a y  was observed in rat  liver in exper imental  diabetes. 

Following pre l iminary  s tarvat ion for 48 hours,  young  adult  male rats (18o g) were rendered 
diabetic by  the subcu taneous  injection of alloxan I and killed io days after  the injection. The control 
and exper imental  groups of animals were pair  fed. Glucose-6-phosphate (G-6-P) and 6-phospho- 
gluconate (a-PG) dehydrogeimse activities of liver were determined as described previously by 
following the rate of reduction of TPN spectrophotouletr ical ly 2. Prel iminary results, shown in 
Table I, indicate tha t  the levels of activity of both  dehydrogenases  are significantly reduced in 
diabetes. 

T A B L E  [ 

INFLUENCE OF ALLOXAN DIABETES ON THE ACTIVITY OF RAT LIVER GLUCOSE-a-PHOSPHATE 
AND 6-PttOSPItOGLUCONATE DEHYDROGENASES 

Conlrol rats Alloxan p 
diabetic rats 

N u m b e r  of animals  6 6 
Average daily sugar  excretion - 5.9 g 
Units* enzyme/g  liver 

G-6-P dehydrogenase p H  7.6 149 • 9 58 :t: 6 < o.ooi 
6-PG dehydrogenase p H  9.0 187 ~ 13 82 4- 4 < o.ooi 
6-PG dehydrogenase p H  7.6 i i i  ~ 4 4 ° ± 4 < o.ooi 

Total  liver enzyme/ Ioo  g body wt  
G-6-P dehydrogenase p H  7.6 636 ~ 62 < o.ooi 
6-PG dehydrogenase p H  9.0 794 • 77 < o.ooi 
6-PG dehydrogenase p H  7.6 469 ~ 28 < o.ooi 

263 ~ 36 
37 ° • 33 
181 ~ 20 

* A uni t  of enzyme activity is defined as the quan t i t y  of enzyme which reduced o . o i / , m o l e  
T P N / m i n  at  2o ° C. 

This invest igation is being extended to include an evaluat ion of the relative significance of 
the glycolytic and hexosemonophospha te  oxidative pa thwa ys  in normal  and diabetic liver slices 
b y  the use of G-I-14C and G-6-14C 3. 

G. E. GLOCK 
Courtauld Institute o[ Biochemistry, ~viiddlesex Hospital, P. MCLEAN 

London (England) 

1 E. I-t. KASS AND B. A. \VAISBREN, Proc. Sac. Exp.  Biol. iVied., 60 (1945) 303 • 
G. E. GLOCK AND P. McLEAN, Biochem. J.,  55 (1953) 4o0. 

3 B. BLOOM AND DE WITT STETTEN, Jr., J.  Am.  Chem. Sac., 75 (1953) 5446. 

Received December  24th, 1954 

The denaturation of desoxypentose nucleic acid 

A number  of observat ions  1-5 have shown tha t  agents  which generally produce only physical  
changes alter the s t ruc ture  of native, biologically active DNA in a manne r  analogous to t ha t  occurring 
in the dena tura t ion  of proteins.  An earlier invest igation s of the effect of acid bad shown tha t  the  
highly extended DNA particle contracted substant ia l ly  as the p H  was lowered to 2.6 bu t  was un- 
changed in molecular weight. We wish to report  here t ha t  a similar s i tuation exists in regard to  
the effect of heat  : moreover,  some observat ions  we have made on the characteristics of the denatur -  
at ion process and the dena tura ted  produc t  seem to be relevant  to the problem of the s t ruc ture  
of DNA and the validity of the proposal  7 t ha t  there are numerous  in terrupt ions  in the  polynucleotide 
s trands.  

The intrinsic viscosity (at 25 °) ext rapola ted  to zero gradient, [tl], was measured as a function 
of the t empera tu re  to which tile DNA solution had been heated for one hour. In  the most  stable 
DNA prepara t ions  the [9] mainta ined its room tempera tu re  value of 72 unti l  85 ° C. At higher 
t empera tu res  [9] decreased rapidly reaching a limiting value of 4.3 near  ioo °. In  the presence of 
8 M urea the pa t t e rn  of viscosity decay was  the same except  t h a t  it was shifted to t empera tu res  
abou t  17 ° lower. The energy of act ivat ion in bo th  cases was 93 kcal. W'e in terpret  this as the energy 


