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Hexokinase activity of intestinal mucosa after feeding 
different diets 

Several years ago WESTEI~BRINK 1 observed that  the rate of intestinal absorption 
of glucose, fructose and galactose in rats is influenced by prefeeding diets containing 
one or other of the three hexoses. The effect seemed to be more specific for fructose 
and galactose than for glucose, viz. the rate of absorption of glucose appeared to 
increase upon feeding any of the hexoses, but the fructose or galactose absorption 
rates were only augmented by feeding fructose or galactose, respectively. Probably 
these phenomena would be caused by  the increase of one or more components of 
the system of enzymes regulating the intestinal absorption of hexoses. LONG'S experi- 
ments 2 indicate that  the unspecific hexokinase of the intestinal mucosa could have 
some function in intestinal absorption. He found a diminished hexokinase activity 
after feeding rats a high-fat diet as compared to feeding them a normal basal diet 
or a high-carbohydrate diet. 

Preliminary to studying the influence of various diets on other enzymes phos- 
phorylating hexoses in the intestinal mucosa we have done some experiments, similar 
to those of LONG 3, to explore the effect on the unspecific hexokinase of feeding fat 
or glucose. 

Young male Wistar rats were grouped according to their original body weights. 
Each group examined contained 6 rats. They were killed by decapitation. The small 
intestine was removed and opened lengthwise. The mucosa was washed with ice-cold 
saline, gently brushed with a paint-brush and carefully blotted with filter paper. 
We scraped off the mucosa from the upper two-thirds of the intestine with a blunt 
spatula. Microscopic examination showed that  the scrapings were practically free 
of muscle fibres. After weighing, they were homogenized for 2 min in 2 vol. of an 
ice-cold solution containing 0.25 M mannitol, 0.005 M EDTA and o.13 M KF, in 
a Potter-Elvehjem homogenizer cooled with crushed ice. 

In view of the lability of the hexokinase the whole procedure was carried out as 
quickly as possible in the cold room. About 30 min elapsed between killing the rat  
and adding the homogenate to the reaction mixture for the determination of its 
hexokinase activity. We used the method of SOLS 4 (with the only modification that  
the KF was added to the homogenization medium instead of the incubation mixture). 
After incubating for IO rain at 3 °° the amount of glucose utilized was determined 5, 
and taken as a measure of the hexokinase activity of the homogenate. 

In preliminary experiments, feeding an ordinary basal diet, we found a glucose 
utilization ranging from 1.3-2.2/~moles per IOO mg wet mucosa, a rather wide range 
such as found by most other authors 6-8. However, the range was not narrowed by 
calculating the activities per mg of DNAg, 1° in the homogenate (a measure of the 
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number of mucosa cells), Therefore we continued to express the hexokinase activity 
in tzmoles of glucose utilized in IO min at 3 °0 per IOO mg of wet mucosa. 

Besides the ordinary basal rat diet, containing 50% of carbohydrate, diets 
according to LONG 3, high in fat and high in glucose, were used. The rats were on these 
diets for 7 days. During this period the body weights increased, on the average a 
little more on the basal diet than on the other diets (the average increase on the 
high-fat diet was lowest). 

In a first experiment the hexokinase activity was on the high-fat diet 0.66 ± o.17, 
on the high-glucose diet 1.71 ± 0.46, and on the basal diet 1.56 4- 0.35. The difference 
between the high-fat diet on the one hand and the high-glucose diet on tile other 
hand is significant (P =- 0.002) ; that between the high-glucose and basal diets is not. 

Thus this experiment would appear to confirm LONG'S results. However, the 
intestinal mucosa of the rats on the high-fat diet seemed to be paler and thicker 
than that of the rats on the other diets. I t  seemed possible that the total weight of 
the intestinal mucosa of the animals on the high-fat diet had increased, owing to the 
presence of a high concentration of fat or fat ty acids passing through the mucosa. 
If  this were true, a diminished amount of hexokinase per unit of weight of the mucosa 
could be expected, even if the total amount of hexokinase in the mucosa had not 
decreased. 

Indeed, in a second experiment, in which the rats were starved for 24 h after 
the 7-day feeding period and before killing, the mucosa of the rats that had been 
on the high-fat diet had the same appearance as that of the animals on the other diets, 
while the differences in hexokinase activities between the three groups were no longer 
significant. On the high-fat diet, the high-glucose diet and the basal diet the hexo- 
kinase activities were now 1.2 4- o.36, 1.65 4- o.61 and 1.4I 7}- o.37, respectively. 
With respect to the high-glucose diet and the basal diet there is no significant differ- 
ence between the results of the first and the second experiment. 

Undoubtedly the rate of glucose absorption is decreased by a 24-h fast, so we 
can only conclude that according to our results there is no correlation between the 
rate of glucose absorption and the hexokinase content of the mucosa. 

LONG found statistically significant differences in hexokinase activities between 
rats on a high-fat diet and on a high-carbohydrate diet or a basal diet, even when 
these were expressed per unit weight of defatted mucosa. We can only explain the 
difference between his results and ours by attributing it to the different strains of 
rats used. 
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