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SUGAR LEVELS OF DIABETIC CHILDREN
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Although insulin is still the drug of choice in the trcatment of
diabetes in children, oral hypoglycemic drugs have been widely used
in the control of adult diabetes. Rubenstein, et al. have recently re-
ported on the hyppglycemic affect of manganese in a child with an
unusual form of diabetes of seven years duration.! Since magnesium
is known to be necessary in several pathways of carbohydrate meta-
bolism and is closely related chemically to manganese, magnesium
sulfate infusion was given to three diabetic children who were on
insulin treatment at Hacettepe Children’s Hospital. Although Ruben-
stein et al. used very small amounts (5 mg) of manganese by mouth,
we gave large amounts of magnesium sulfate infusions (150 mg/Kg)
intravenously. This is equal to 20 mg/Kg of magnesium.

The ages of the diabetic children were from 5 to 14 years. Two of
them were admitted for the first time to the hospital for treatment of
their initial diabetic acidosis. The third child (5 years old) had becen
followed in this hospital for more than three years for diabetes. The
acidosis was treated according to Dr. Hartmann’s method? and mag-
nesium sulfate infusions were given after the diabetes was under
moderate control, i.e., when total urinary sugar output was around
five per cent of total available glucose.

For three consecutive days prior to magnesium sulfate infusion,
fasting blood sugar levels were determined at 8 a.m. Then the daily
insulin requirement was given in the form of a mixture of crystalline
and NPH insulin, after which the patients had breakfast. Blood was
drawn for blood sugar determinations again at 8:30, 9:00 and g:30
a.m. This procedure was followed on the fourth day, with the addition
of a 3 per cent solution of magnesium sulfate (150 mg/Kg) given
intravenously while the patient breakfasted. The magnesium sulfate
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Figure 1. Pathways of glucose metabolism in which magnesium ion is the activator.

for the activation of phosphoralase, phosphatase, enolase, peptidase,
decarboxilase, and those enzymes which require ATP. Thus it has
not been possible to prove an absolute requirement for this ion, and,
on this basis, a definitive physiologic role for magnesium cannot be
assigned.

Normal serum magnesium levels have been determined for children
and newborns.®® Lower than normal levels have been observed
in malnutrition,5’ hyper and hypoparathyroidism,$ hyperaldosteron-
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ism,® celiac disease,’® malabsorption syndrome,’t and following
trcatment for diabetic acidosis.!213

Magnesium is absorbed from the small intestine and, as for
calcium, increased phosphate intake and magnesium soap decrease
magnesium absorption. Vitamin D however has no cffect on the
absorption of magnesium.4 Fifty per cent of the body’s magnesium
is stored in the bones, and most of the remainder is intraccllular.14
Thirty-five per cent of the magnesium in plasma is bound to protein,
and a small amount is bound to citrate.4+ The largest proportion of
magnesium in plasma is in its ionized form. Excretion of magnesium
occurs through the kidneys. Lactate decreases magnesium re-absorp-
tion through the proximal convoluted tubules, which is one cause of
magnesium deficiency during the treatment of diabetic acidosis if
lactate is used. Although DiamoxR®R (Acctazolamide; 2-acetylamino-
1,3,4,-thiadiazole-5-sulfonamide) increases calcium excretion through
the kidneys, it decreases magnesium excretion. Parathormone effect
on magnesium metabolism is similar to that on calcium metabolism.
Magnesium has a pharmacologic effect on the cardio-respiratory
system, the central nervous and the myoneural junctions of the mus-
cles.!s Eosinophilia and proximal tubular changes due to magnesium
deficiency is reported in rats.!s!?

Since manganese proved to be effective in controlling blood sugar
levels of at least one diabetic patient, and since the effect of magnesium
on carbohydrate metabolism can be partially replaced by manganese,
and the mean serum magnesium concentration of patients with con-
trolled diabetes receiving insulin is said to be low,!? magnesium sul-
fate infusions were given to those diabetic children with high blood
sugar levels. Although the data are not sufficient to support a defini-
tive conclusion, it seems that magnesium sulfate is cffective in de-
creasing high blood sugar levels.

Rubenstein and his colleaguest gave magnesium to their mangane-
se-sensitive diabetic patient in order to ascertain whether the patient’s
response to manganese was specific, without any effect on his blood
sugar level. The magnesium was given orally and the dose was not
specified. Although Garby and de Verdier’® did not show the effect
of various concentration of magnesium on erythrocyte glucose con-
sumption in vitro, it has been shown that glucose uptake by isolated
rat diaphragm is increased in the absence of, but more so in the pre-
sence of, insulin.!® Rubenstein et al postulated that manganese might
act in one of two ways:
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