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Increased liver glucose-6-phosphatase activity after 
cortisone administration* 

The behavior of liver glucose-6-phosphatase under physiological and pathological conditions 
has been under  invest igation in this laboratory.  Studies of the glucose-O-phosphatase reaction ill 
normal fasting animals 1, and in precancerous,  neoplastic ~-, regenerating, foetal and new born liver a 
have focussed our a t tent ion on the regulation of this enzymic activity in tissues. 

I t  has been known tha t  high doses of cortisone resulted in pe rmanen t  diabetes in ra t  '1, charac- 
terized by hyperglycemia and glycosuria, hlsulin resis tant  "cortisone diabetes" showing very high 
blood sugar  levels and glycosuria was also described in h u m a n  5. The increase in tile quan t i ty  of 
carbohydra te  after cortisone adminis t ra t ion has been a t t r ibuted  to increased gluco-neogenesis and 
there is also evidence tha t  some phases of the carbohydra te  utilization are inhibited 6. Recently 
however, it was demonst ra ted  tha t  cortisone adminis t ra t ion caused a striking increase in the rate 
of glucose product ion v. Since glucose product ion from the liver is related to the rate of hydrolysis 
of the glucose-6-phosphate ester, it seemed of interest  to s tudy  the glucose-6-phosphatase reactilm 
in the liver of animals t reated with high doses of cortisone. The prel iminary results of this investigation 
are reported here. 

Young male Wistar  rats  of zoo grains of weight were injected with 1 ml (25 mg) of cortisone 
acetate ( Cortone , Merck ) zntramuscularly,  dally for five days and were killed by decapitation 
on the sixth day. Control animals received in lectIon of the vehicle , m which the cortisone is dissolved. 
Animals were mainta ined on Purina Fox  Chow and water  ad libih¢m until  sacrificed. Livers were 
pooled and the homogenates  were prepared for enzymic studies as described in a previous communi-  
cation 2. The glucose-6-phosphatase activity was measured by  the method of CORI AND CORI 8 using 
a 15 minutes  incubat ion time. Liver glycogen was determined by  the method of GOOD, KRAMER 
AND SOMOGYI 9 employing the NELSON'S adapta t ion  of the SOMOGYI method for glucose m. The enzymic 
activities are expressed per wet  we igh t  nitrogen, per average cell basis and also per liver weight /body 
x~ight  ratio. Total  nitrogen was determined by the micro-Kjeldahl procedure. Nuclear counts were 
done by the method of PRICE AND I,AIRD 10 as modified by ALLARD et aI. 11. 131ood glucose was deter- 
mined by the method of FOLIN-Wu. 

The prel iminary results are shown in Figs. 1 and 2. The results are presented as percentage 
changes from the control values which are taken arbitrari ly as ioo %. 

Fig. i shows tha t  cortisone injection increased the blood glucose level by 78 %. The well known 
glycogenic effect of cortisone on the liver is also il lustrated in Fig. i. When liver glycogen is expressed 
on per cell basis the increase in glycogen content  after cortisone adminis trat ion is higher than  when 
data  are expressed on the conventional  gram per cent wet  weight basis. 

* This project  has been suppor ted  by  grants  from the Cancer Research Society, Montreal, National 
Cancer Ins t i tu te  of Canada and Damon  R unyon  Memorial Fund  for Cancer Research Inc., U.S.A. 

** The cortisone acetate and vehicle was kindly supplied by  Dr. J. H. LAURIE of Merck and Co., 
Montreal. 
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Fig. I. The effect of cortisone adminis t ra t ion 
on liver glycogen and blood sugar. The control 

wdues are taken as lOO%. 
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Fig. 2. Tile effect of cortisone adminis t ra t ion on liver 
glucose-6-phosphatase activity and on total liver 
glucose-6-phosphatase activity per i GO g body weight. 

The control values are taken as lOO%. 

Fig. 2 shows tha t  cortisone caused a marked increase in the glucose-6-phosphatase activ,cy 
of ra t  liver homogenate.  This increase is 49 % on wet  weight  basis, 62 % on nitrogen basis and 95 %, 
when expressed on per cell basis. 

The effect of cortisone on the total  liver glucose-6-phosphatase activity per ioo g body weight 
is shown in Fig. 2. There is 146 % more liver glucose-6-phosphatase activity present  in the cortisone 
treated animals t han  in the control rats. 

I n  vitro, cortisone has no effect on the glucose-6-ptlosphatase activity of normal  liver homo- 
genate. 

The highly increased liver glucose-6-phosphatase activity may  explain, par t ly  at least the high 
blood glucose levels in cortisone treated animals. This finding suppor t s  the report  of VVELT et al. 7 
on the great  increase in the rate of glucose product ion after cortisone t rea tment .  The high liver 
glucose-6-phosphatase level also agrees well with the recent data  of increased liver glucose-6-phos- 
phatase  activity in alloxan diabetic ra ts  12, 

A complete report  on these studies including the effect of cortisone Oll the intracellular distri- 
but ion of liver glucose-6-phosphatase will be published later. 

The valuable technical assistance of VILMA JANSONS is greatfully acknowledged. 
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