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Glucose as a Factor in Metabolism. 

ALEXANDER N. BRONFEMBRENNER. (Introduced by C. B. Davenport.) 

Prom Research Department of Letchworth Village, State Institution for  Mentat 
Defectives, Thiells, N .  P. 

While the question of the nature and r6le of the glycuresis is still 
open, it has been clearly shown that glycuresis may be interpreted as 
a sti,ma imperfectness in metabolic adjustment to the quantity and 
quality of food intake. I t  is plausible that this phenomenon of the 
metabolic mechanism should be more noticeable in individuals with 
an impaired metabolism. Peculiar metabolic features of mental de- 
fectives are commonly known. We  shall mention only one pheriome- 
non because it has close bearing to the subject of the paper. While 
the industrial efficiency of the feeble-minded is definitely lower than 
that of the mentally normal, the caloric requirements of the former 
is hardly lower than that of the latter. The demand of the feeble 
minded for carbohydrates, especially breads and sweets, is striking. 

Substitution of a part for bread and cereals by meat, eggs and 
butter (see Table I), renders them dissatisfied, unhappy and de- 
pressed, and leads to gradual and permanent emaciation (see Table 
11). ( In  addition, green vegetables with some sugar and butter in 
them were given ad libitum, approximating the caloric intake to 
3000 calories.) I t  seemed worth while, therefore, to investigate the 
inter-relationship of the glycuresis and the demand for high carbo- 
hydrate intake in mental defectives. 

TABLE I. 
Representing a special diet (per day)  with reduced carbohydrate content. 

Bread 
Bugar 
Butter 
Milk 
2 eggs 
Meat 
y2 Orange 

Total 

P 
450 .gm. 41 
30 gm. - 
30 gm. - 

250 cc. 8.5 
12.0 

250 gm. 50.0 
0.5 

112.0 

F C 
7.2 240.0 
- 30.0 
25.5 - 
0.7 12.5 

12.0 - 
50.0 - 
- 5.0 

95.4 287.5 
- - 

Calories 448.0 858.6 1150.0 2456.6 

In the tables, the glycuresis is represented in mg. of sugar as 
estimated by Folin and Berglund's method, i. e., prior to and after 
hydrolysis of the urine. The figures following the plus or minus 
signs indicate the difference after hydrolysis, The decrease noted 
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occasionally is explained by the fact that hydrolysis apparently de- 
stroys a small part of the reducing substances. 

It has been shown that in case of an efficient metabolic mechan- 
ism certain rather small deviations of the glycuresis from one day 
to the next occur, and the smaller the carbohydrate intake, the 
narrower these deviations become; on a rich carbohydrate diet the 
glycuresis increases generally, but the largest part of this increase 
consists of post-hydrolysis products. This is illustrated by a set of 
data reproduced from Folin’s observation on a normal person (see 
Table 111). 

Estimations of glycuresis on our patients were made during 4% 
months of observation, almost daily. Table I11 represents the data 
only for 5 consecutive days of dieting, and 5 days during customary 
diet. The number of mg. of sugar for any person varies from day 
to day quite extensively, and is quite different from the average, 
irrespective of the diet. On the other hand, as  in Folin’s normal, 
the average of preformed glycuresis is generally decreased when the 
carbohydrate intake is reduced. But the post-hydrolysis glycuresis 
is relatively, and even absolutely in the majority of the cases, in- 
creased in quantity with diminished carbohydrate intake. It can be 
seen by comparing the averages for any patient during the high and 
rgduced carbohydrate diets. This condition is represented still more 
clearly by the ratios between averages, calculated on the basis of all 
the data available (see Table IV). 

The glycuresis of normals, on a rich carbohydrate diet, consist of 
5.5 times as  many complex products (post-hydrorysis figures) as 
were present on a reduced diet, while the preformed glycuresis (ante- 
hydrolysis figures) was increased only twice. Fo r  defectives, how- 
ever, the reverse is found; the increase was made up mostly by the 
preformed glycuresis, and not the complex metabolites. Moreover, 
persons 1, 2, 4, 6, 7, 8, showed a decreased post-hydrolysis glycure- 
sis on a high carbohydrate diet, which is shown by ratios being 
below 1. 

W e  conclude that a reduced relative quantity of carbohydrate in 
the diet of individuals with impaired metabolism renders their 
metabolic mechanism inefficient. The tendency to reduce preformed 
glycuresis exists, as is shown by reduced preformed glycuresis, but 
it lacks due steadiness and regularity. The ability of assimilation 
of metabolites, shown as post-hydrolysis glycuresis, is decidedly 
diminished, and the loss of body weight fulfills the picture of inef- 
ficiency of the metabolism on such a diet, in spite of the fact that 
the caloric value of it corresponds to the theoretical standards. 
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Hence the impaired metabolic mechanism of defectives evidently 
requires a Iarger relative amount of carbohydrates in their food. 
Within the organism carbohydrates circulate in the form of glucose. 
Therefore, our inference is that the circulating glucose is a factor 
in the metabolic mechanism and its effect increases with the in- 
crease of its quantity. 

There is probably an increase in the quantity of circulating glu- 
cose in our patients, when after their last meal they rest comfort- 
ably in the living room. Apparently during this period glucose is 
not used as a source for muscular energy and is available as a fac- 
tor in metabolism. Therefore, we ought to expect that in the urine 
collected from 5:00 P. M. there will be decreased quantity of the 
hydrolyzable products. Table V records the glycuresis in the urine 
collected from 5 :00 P. M. to midnight. There is none or very little 
of post-hydrolysis reducing substances, which is in full conformity 
with the idea that glucose is a factor in metabolism. 

___- 
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Protective Power of Serum of Animals Fed Pneumococci or Tissue 
of Animals Killed by Pneumococcus. 

VICTOR ROSS. 
From the Plnut Besearch Laboratory, Leha and Pink, Inc., Bloomfield, N. J .  

In an earlier paper on the immunization of rats to pneurnococ- 
cus, produced by feeding the tissues of animals killed by the same 
organism, brief mention was made of the fact that the blood of the 
immune animals contains protective antibodies.' The present article 
is a report of the experiments made with sera o f  rats and dogs. 
The rats were fed either the infected tissue, the living pneumococ- 
cus, or the acid-killed germ. Such animals have already been shown 
to possess immunity to intraperitoneal injection of virulent pneu- 
mococci.2*s The dogs were fed either the living pneumococcus, or 
infected rabbit tissue. The object was to learn whether the serum 


