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MAGNESIUM OXIDE-PYRIDOXINE THERAPY FOR 
RECURRENT UROLlTHlASlS 

A n  extensive clinical trial of four to five years duration appears to have demon- 
strated that daily oral supplements of magnesium oxide and pyridoxine will reduce 

or prevent recurrent urinary calculi in most idiopathic stone formers. 

Key Words: magnesium, pyridoxine, urinary calculi 
Patients with recurrent formation of urinary 
calculi composed of calcium oxalate or a 
mixture of calcium oxalate and calcium phos- 
phate present a stubborn and curious puzzle 
to the urologist. The typical subject is free 
of demonstrable metabolic disease such as 
hyperparathyroidism or tumor metastases in 
bone, has a normal serum calcium, uninfected 
urine and normal renal function. A modest de- 
gree of hypercalciuria may be present but is not 
obligatory. The frequency of calculus is vari- 
able and changeable, ranging from only one or 
two a year to 20 or more a year, sometimes 
interrupted by periods of prolonged relief. In 
North America, there appears to be an uneven 
distribution of stone incidence that has led to 
the designation of a so-called “stone belt” 
across the Mid-Atlantic and Southeastern 
United States, but the condition is by no means 
exclusive to that area. Stone disease accounts 
for one hospitalization per 1000 in the United 
States and about two-thirds of these stones 
contain calcium oxalate as a primary constit- 
uent. A variety of measures including increased 
fluid intake, dietary calcium restriction and ad- 
ministration of thiazide diuretics have been em- 
ployed in the effort to prevent recurrent stone 
disease. A definitive therapy has remained 
elusive, however, partly because the proof of 
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efficacy requires large numbers of patients fol- 
lowed carefully for several years. 

Interest in the potential benefit of magnesium 
supplements in such persons was sparked by 
reports in the early 1960’s that daily oral inges- 
tion of 150 to 420 mg of magnesium oxide re- 
duced oxalate excretion and crystalluria’ and 
prevented stone formation* in a small sample 
of patients. More extensive studies, published 
in 19673 and 1971,4 using either higher levels 
of magnesium oxide or a combination of mag- 
nesium oxide and pyridoxine supported and 
extended these earlier claims. Encouraged by 
these positive findings, Prien and Gershoff en- 
larged their evaluation program and their most 
recent results are now available.5 

Subject patients were solicited by corre- 
spondence with urologists in the “stone belt” 
region. A set of requirements was established 
to include a minimum of one stone per year 
during the five years immediately preceding 
selection; completion of a thorough diagnostic 
evaluation, including physical, chemical and 
pyelographic studies; freedom from urinary 
infection; normal pyelograms; normal renal 
function; normal serum calcium and phos- 
phorus levels; and freedom from evidence 
of metabolic stone disease or diseases some- 
times associated with stone problems such as 
peptic ulcer. All patients who met these criteria 



were supplied with magnesium oxide, 100 mg 
three times daily, and pyridoxine, 10 mg once 
daily. The clinical evaluation was intended to 
last over a period of approximately five years. 

A total of 265 patients entered the study 
through the cooperation of 64 urologists. 
Ninety-eight subjects were subsequently lost 
from the evaluation for a variety of reasons. 
The remainder were grouped into two cate- 
gories at the conclusion of the study: 

(1) those with a four to five-year history of 
stone formation before starting therapy and 
who kept an accurate count of stone forma- 
tion during the 4.5 to six years of continuous 
medication (1 49 persons) and 

(2) those with a similar history who had 
symptoms of ureteral colic during the treatment 
period but who failed to recover stones (18 
persons). 

Within the first group, the average number of 
stones per patient per year was reduced from 
1.3 in the 4.5 years preceding treatment to 0.1 
while receiving the medication. Moreover, all of 
the stone formation was limited to 17 of these 
149 subjects, the remainder being asympto- 
matic throughout this period. The second 
group appeared to fall between success and 
failure. Although they experienced occas- 
sional episodes of colic, they described them 
as generally milder and of shorter duration. The 
absence of recovered calculi in these persons 
could mean that they passed only very small 
stones or gravel. No untoward side effects were 
reported in any of the subjects who com- 
pleted the five years of evaluation although 
eight of the dropouts claimed to be unable to 
tolerate the medication. 

The biochemical basis for the effectiveness 
of this treatment is still unknown. One possibil- 
ity is that the idiopathic stone former has a 
marginal deficiency in magnesium and/or pyri- 
doxine due either to inadequate dietary intakes 
or to metabolic abnormalities. Calcium phos- 
phate nephrolithiasis is a constant finding in 
rats fed a low magnesium diet and calcium 
oxalate calculi are found in experimental pyri- 
doxine deficiency. The human stone formers 
did not, however, present either biochemical 
or clinical signs indicative of a definitive mag- 
nesium deficiency state nor have there been 
any reports of stone formation in humans with 

substantial magnesium depletion secondary to 
magnesium wasting conditions such as malab- 
sorption, prolonged diarrhea, excessive alco- 
hol intake or kwashiorkor. The evidence for a 
marginal pyridoxine deficiency is even less 
convincing; in fact, the necessity of pyridoxine 
in the therapeutic regimen is questionable in 
that several of the earlier trials used magnes- I 

ium oxide alone with apparently equal success 
in stone prevention.l.2.4 

Prien and Gershoff favor the hypothesis 
that oral magnesium improves the solvent char- 
acteristics of urine, perhaps by forming a sol- 
uble complex ion with oxalate, thereby render- 
ing it unavailable for crystal formation. 
Hodgkinson studied 65 male patients with re- 
current calcium oxalate stones as compared 
to 52 age-matched controls and found that the 
stone formers as a group do excrete more cal- 
cium (310 mg per 24 hours vs 253 mg per 24 
hours) and oxalate (38.1 mg per 24 hours vs 
31.7 mg per 24 hours) and less magnesium 
(1 11  mg per 24 hours vs 136 mg per 24 
hours).6 Despite the statistical significance of 
these numbers, however, there was a consid- 
erable overlap between the two populations 
so that many individuals with urolithiasis must 
have had normal urinary concentrations of 
these stone components. Further, Gershoff 
and Prien saw no significant increases in uri- 
nary magnesium following prolonged treat- 
ment in 51 stone formers who nevertheless 
responded favorably to the magnesium oxide- 
pyridoxine  supplement^.^ 

The questions of why certain individuals 
have a tendency toward nephrolithiasis in the 
absence of demonstrable disease and how in- 
creased uptakes of magnesium oxide and pyri- 
doxine protect against recurrent stone forma- 
tion thus remain intriguing and unresolved. 
This study, however, provides valuable evi- 
dence as to both the efficacy and safety of 
this therapy and should encourage its wider 
application. 0 
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CHENODEOXYCHOLIC ACID IN THE DISSOLUTION 
OF GALLSTONES 

Chenodeoxycholic acid seems effective and safe in dissolving cholesterol gallstones 
of less than 1.5 cm in diameter, but it must be given continuously at doses of 12 

to 15 mg per kilogram per day. Although liver toxicity appeared in several species 
of primates, man seems to avoid this because monohydroxy bile acids are sulfated 

and excreted more efficiently than in other primates. 

Key Words: chenodeoxycholic acid, bile salts, 
gallstones, cholesterol, serum triglycerides, litho- 
cholic acid, sulfation, dietary bran 
A recent report of 70 patients with gallstones 
puts into perspective chenodeoxycholic acid 
treatment of this common condition. Cheno- 
deoxycholic acid (CDC) is a normal com- 
ponent of human bile. When given orally, 
it is well absorbed and enters the large bile 
acid pool of the body. As a result, the liver 
usually synthesizes less bile salt, so that 
over a period of months the proportion of 
CDC in liver bile increases from approxi- 
mately one-third of the total bile salt to nearly 
four-fifths; a product of CDC, lithocholic acid, 
also increases and is thought to be the basis of 
the minor liver test and biopsy abnormalities 
that appear.',z A more recent evaluation with 
controls, however, indicates that there is no 
difference in the frequency of biopsy or liver 
test abnormalities between patients treated 
with CDC and controls also possessing gall- 
stones.3 

It is now apparent that CDC is effective be- 
cause of the suppression of the synthesis of 
cholesterol by the liver. A careful study of four 
patients given the low dose of 500 mg per day of 
CDC showed an average reduction of 40 per- 
cent in the input of cholesterol into the ex- 
changeable pool. Since bile acids increase 
cholesterol absorption this can only be ac- 
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counted for by diminished ~ynthes is .~ These 
observations have been extended in man and 
animals to show that the liver enzyme which is 
rate limiting for cholesterol synthesis is re- 
duced. This explains the reduction of fasting 
plasma triglyceride levels observed in CDC 
feeding.5,6 From this information the reason- 
able hypothesis is emerging that CDC sup- 
presses hepatic cholesterol synthesis, thus 
leading to the secretion of bile unsaturated with 
respect to cholesterol. 

A group from Guy's Hospital in London7 en- 
tered 70 patients with gallstones into CDC 
treatment. Eleven patients had radiopaque 
stones and seven had nonfunctioning gallblad- 
ers; the results of treatment in these 18 were 
uniformly poor and such trials in the future are 
not recommended. Dropouts and indicated sur- 
gical intervention reduced the group to 25 pa- 
tients with cholesterol gallstones and normal 
functioning gallbladders who had six or more 
months of CDC treatment. Of these 25, ten 
had complete dissolution of the stones, six had 
significant dissolution and in nine there was no 
change. In all 25 there was significant super- 
saturation of bile; in all patients showing partial 
or complete response there was a change in 
bile to unsaturation. Nonresponders did not 
have unsaturated bile and analysis indicated 
that the dose given was 10.6 mg per kilogram 
of body weight compared to 14.4 mg per kilo- 


