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ROLE OF DIET, CLIMATE AND INFECTION
IN RENAL STONE FORMATION

Rukhshan Khurshid, Asma Fighat, Gul-e-Raana, Nasreen Sharif.

ABSTRACT

Urinary stone may be of calcium oxalate, calcium phosphate, uric acid and cysteine. About 70-80% of renal stones in western
countries are composed of calcium oxalate alone or mixed with calcium phosphate in men. Study is designed to analyze the renal
stones and its relationship with diet and other factors. It was observed that calcium was the major ion that formed salts with
phosphate, oxalate, carbonate in most cases of male and female patients. Uric acid calculi were observed only in 1% cases.
Microbiological examination showed that E.coli and proteus were more common as compared to pseudomonas and Klebsilla. It
was observed that diet, hot climate and urinary tract infections due to E. coli and proteus play an important role in the formation

of renal calculi.
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INTRODUCTION

Renal calculi or stones can form in urine where it is
supersaturated with crystalloid component of the
calculus?. Stone may cause renal damage and this

is often progressive; renal function tests show deteriora-

tion of kidney functions?.

Factors predisposing to stone formation are dehy-
dration, urinary tract infection, alkaline urine, hyper-
calcemia, hyperuricosuria, hyperoxaluria and lack of uri-
nary inhibitors of crystallization3#. People living or work-
ing in hot climate are liable to become dehydrated and
show a greater tendency to form renal stones?.

Urinary calculi are crystalloids embedded in a bind-
ing substance of mucus and protein with inclusion of
bacteria and epithelial cells. Calcium forms insoluble
salts with oxalic acid and these salts precipitate as crys-
tals appear in urine. In some persons crystalluria leads
to stone formation. The crystals aggregate on the sur-
face of renal papillae, enlarge, some times break away,
and migrate to ureter and cause renal colic. It is pos-
sible that mucoprotein secreted by distal tubule has a
role in causing aggregation of crystals and their attach-
ment to the collection duct®.

Urinary stone may be of calcium oxalate, calcium
phosphate, uric acid and cysteine. About 70-80% of
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renal stones in western countries are composed of cal-
cium oxalate alone or mixed with calcium phosphate
in men. It is more common in middle age®. Stones in
the upper renal tract have been shown to occur in 5-
10% of adults in Western Europe and United States’.

Different forms of calcium salts are observed like
calcium oxalate (precipitate at acidic pH), calcium
phosphate (precipitate at pH 6.0-6.5). Less commonly,
uric acid which is not very soluble, will crystallize at
low pH (5.3) and form stones®.

The type of stones formed depends mainly on the
composition of urine, which, in turn reflects the type of
diet consumed?. In countries where there is also a high
intake of oxalate from local leaves and vegetables,
beverages, nuts and citrus fruits, urinary oxalate is in-
creased and as a result, the ammonium acid urate
stones often contain calcium oxalate as well37.
Hyperoxaluria leads to increased calcium oxalate super-
saturation and calcium oxalate stone formation. Excess
oxalate can rise from endogenous overproduction as in
primary hyperoxaluria or from dietary sources®.

About 40% of patients with calcium stones will have
hypercalciuria. Urinary calcium level of =300mg/dI
in males and 250mg/dl in females is regarded as ex-
cessive, when the patient is receiving a diet contain-
ing 1 gram of calcium/day. About 10 grams of cal-
cium is filtered by the kidney/day and a small fraction
is reabsorbed by renal tubular cell. Increased calcium
is due to an increase in intestinal calcium absorption.
It also may be due to lack of appropriate renal tubular
reabsorption of calcium or loss of calcium from bone
or a combination of both?°.

Excessive excretion of uric acid relates to excessive
dietary intake of purine (liver, beans, fish, meat) 3.This



study was therefore designed to analyze renal stones and
their relationship with diet and other factors.

MATERIALS AND METHODS

Thirty seven male and thirty eight female patients were
operated in Surgical Ward of Sir Ganga Ram Hospital
Lahore. Their stone analysis included estimation of cal-
cium, phosphate, oxalate, carbonate and uric acid us-
ing qualitative means.

RESULTS

Among seventy five cases in surgical unit of Sir Ganga
Ram Hospital, Lahore thirty seven were males and thirty
eight females. Most of the stones had color from off white
to different shades of brown color. Their number varied
from 2-4 to numerous with small size. All these stones
were received after operation i.e. without using laser tech-
nology. It was observed that prevalence rate of stone
formation was same in both male and female patients
and it was more common in middle age. Most of the
patients belonged to middle and low socioeconomic class
(data not shown).

Table 1 shows the percentages of calcium, phosphate,
oxalate, carbonates and uric acid found in the stone. It
was observed that most of the stone mainly consisted of
calcium, phosphate and oxalate up to 3% in some 1%in
others. It was also observed that in some cases stone
consisted of all the ions and these formed the salts of
calcium phosphate, calcium oxalate and calcium car-
bonate (mixed salts). On the other hand some stones
only consisted of salts of calcium oxalate and some con-
sisted of calcium phosphate or calcium carbonate. It
was observed that the presence of uric acid was not very
common in stones.

DISCUSSION

The overall risk of stone formation is considered to be a
balance between the degree of supersaturation of urine

Table 1: Renal stone analysis of male and
female patients.

Parameters Male (37) Female (38)

Calcium 22 having 3% 18 having 3%
02 having 1% 03 having 1%
13 nil 07 nil

Phosphate 19 having 3% 19 having 3%
02 having 1% 11 having trace
16 nil 08 nil

Oxalate 18 having 3% 18 having 3%

09 having 1% 07 having 2%
10 nil 13 nil
Carbonates | 15 having 3% 18 having 3%
07 having 1% 04 having 2%
15 nil 16 nil
05 having 3% 09 having 3%
32 nil 29 nil

Uric acid

with the ionic salts and the inhibitory activity of urine
represented by the concentration of acid mucopolysac-
charides, pyrophosphate and other inhibitors®.

The present study observed stone formation on the
basis of gender and no difference was noted. It was
observed that most of the patients belonged to middle
and lower socioeconomic class and their diet mostly con-
sisted of vegetables with some meat. Use of milk is very
common. It was reported by Williams DL® that dietary
intake of calcium, oxalate and purine was highly rel-
evant to the enhanced excretion of calcium.

Recently it has been reported by Abrahams HM* that
the presence of infectious stones is still a cause of mor-
bidity and mortality. Our study observed that most of the
organisms found in renal stones were E. coli and then
proteus. It has been reported by Varley H'* that when
infection occurs in the urinary tract, urease producing
organisms are common and convert urea into ammo-
nium carbonate.

It was observed that most of the renal stones were
found in upper urinary tract. Urine volume was below
normal and pH was~ 5.0 (acidic). Reduction in urinary
volume and pH was also observed*2. They reported that
this reduction in urinary volume and pH may contribute
to increased stone formation risk especially of calcium.

The present study observed that the main ion present
in renal stones was calcium which was in combination
with oxalate, phosphate and carbonate rather than the
free form. New avenues of research!® are beginning to
explore the specific defects that may contribute to
hypercalciuria. From such studies, an understanding of
the role of certain dietary excesses as contributors to the
development of hypercalciuria and, in some cases, at-
tendant bone loss, is being achieved. The contribution
of genetics to hypercalciuria has provided a powerful
means of identifying genes that contribute to the
hypercalciuric phenotype in a number of hypercalciuric
conditions.

The incidence of uric acid stones varies between coun-
tries and accounts for 5% to 40% of all urinary cal-
culi*4, In this study the incidence rate was only 1%.

Excessive excretion of uric acid relates to excessive
dietary intake of purine (liver, beans, fish, nuts). In-
creased bone resorption and the attendant hypercalciuria
and hyperphosphaturia contribute significantly to rais-
ing the urinary state of saturation with respect to the
calcium salts, namely calcium oxalate, and calcium
phosphate. In addition are other environmental and di-
etary factors215,




CONCLUSION

It was observed that diet, hot climate and urinary tract
infection due to E.coli and proteus play an important
role in the formation of renal calculus.
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