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ABSTRACT
bilharzial stone formers, with uniary oxalate - caleuli (71 stones), were categorized
and microbiological parameters for these groups were

red frorn bilharziasis (70.4%). Stone recurrence rale
Staphylococei and Enterococci were the

‘The biochemical results demonstrated the significant increase in

the mean narmal value. , 0y- glycoprotcin revealed
Significantly increased value of
- uric acid
the

Sixty nine of bilharzial and non -
according to the chemical compasition of stones into 4 groups. Biochemical

determined. 1t was found that urinary calculus was mostly found in patients sulfe
psendomonas , E. coli,

was frequently in 50.7% of patients with uiinary tract infection. /
common types isolated from unne and stone (surface) samples .
serum total protein and its fractions, (except albumin, in all groups, compared (0

sigmficant increased value an groups 2 and 4 (with stones containing calcium phosphate.
-plycoprotein was obtained in groups 1 and 3 (calcium oxalate - calcium phosphate (Ca Ox- CaP) or calcium oxalate
(CaOx - 1 stoines). ap and f - glycoprotein were associated with high bacterial infection and incidence of acute inflammation. In
present wink it could be confirmed that, bilharziasis increased the incidence of urinary tracl infection and formation of stone. The
sone recurence rate was frequently high in the patients with chronic urinary tract infection, referring that the bactenial infection

play an important role in the formation of stones.

of those substances and an increased incidence of stone
formation in susceptible individuals 6)

Approsimately, 40% of the excreted oxalate
comes from the metabolism of ascorbic acid and about
40-50% comes from metabolic reactions involving
Some investigators; reported  that, bilharziasis glyoxalic acid (7) . Changes in H* concentration of urine
incidence of urinary tract obstruction, could affect the solubility of certain crystalloids and

hence influence the formation of caleuli , which are

infection and stone formation{l). Also Abdel-Aziz et al. .

(2) concluded that, urinary Schistosorna and the resulting ro"’_":d in acidic “ﬁ’“’: These ca’““_ﬁ are usually

pes were predisposing factors calcium oxalate or a mixture of calcium ’oxalutc -
he formation of renal stones. calcium phosphate or calcium oxalate - uric acid.

Most of calcium oxalate stones arc not composed

pure calcium oxalate but calcium oxalate

INTRODUCTION
Urolithiasis is prevalent in certain areas of the
world such as Middle East, North Africa, North India ,
Ipypt, Holland and South China, athough the exact
mechanism of stone formation is unknown.

may increase the

immunopathological chan
in one way or another to

Further, Grasso et al. (3) found that 60% of the stone
alcium oxalate of

fragments were composed of pure ¢
monohydrate  in  the patients  with Schistosoma predominated  with small quantitics of calcium
phosphate and wric acid . Calcium phosphate can be

haematobium.
present as cither the more common apatite {(Caqg

Ihe infection may play an importan role i
when the bacteriurea is truly persistent , 2

n stone
(PO4)g) (OH)3 or relatively unusual brushite (Ca ITPO4

initiation )
renal stone is usually present  as an anatomic of 211 0).
siological disorder. Tt is highly yrohable that - st : S
pathophysiolog! e for L'u'l)' Ji ol 86 Uric acid , is the major end product of purine
. " atr < c slagc ) 1 auc of ! v ] L 1
infection may set the stage l” e 1 ll' b insolubl metabolism in human. It accounts for the formation of
B e 4 X “' A‘ vl . . » . .
a nucleus upon which InSoiubic uric acid calculi. Its crystals have a suitable size and

{ormation by providing

ts are deposited. Recently, shape to act as a nucleus for deposition of calcium

it was reported () thay,

sal

rcccnt. bacteriological sn.uhcs and investigation using the oxalate 3

scanping  clectron  microscope have also shown

microorganisms to be present in caleium - oxalate and Polyclonal increases in serum immunoglobulins

other sterile stones, these microorganisms were assumed :"’ the normal response to infections. Glomerular

not 10 be able to split urea. amage al!ows the escape of serum intermediate
molecular size proteins in the urine, e.g. atbumin, alpha

Diet nich in calcinm phosphate and oxalate macroglobuling, transferin and immunoglobulin - G

containing food may lead to increased renal exerction {TgG) ),
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The present work has  been carned ont 1o
cvaluate quantitatively caleium, magnesium, |)hs|.)hurus,
and urie acid in serum of non-struvite stone lormers
compared (0 the controlled nomnal subjects. Total serom

protein, electrophoretic fractions and serum glycoprotern

fracions  were  estimated The bacternological
investigation of both urine and stone  surface werne
cvaluated  to  identify  the  different  types  of

microorganisms in all the studied groups with stone
formation . Basides the releationship between the
composition o stone , its location and type of
microorganisms — as well as the effect of bilharzial
infection on the incidence of stone formation,

MATERIAL. AND METHODS

Matenal of the study consisted of 69 cases (male
and female) of stone formers (age range 13 <70 years),
50 out of the cases had bilbarziasis , 17 healthy normal
subjects {age range 26-45 years) were  selected as
control . The patients with stone formation were
classified according 1o chemical composition of the
surgically removed - stones, into 4 groups:

Group 1 : includes 12 cases with pure calcium oxalate
(CaOx) stones.

Group 2 : includes 26 cases with 28 calcium oxalate +
calcium phosphate (Ca Ox - Cal ) stones.

Group 3 : includes 15 cases with calcium oxalate + uric
acid (Ca Ox - U) stones.

Group 4 : includes 16 cases with calcium oxalate +
calcium phosphate + uric acid (Ca Ox -
CaP-U) stones.

All patients were secking medical care in the
Urology Department, Faculty of Medicine , Cairo
University. Serum and urine samples were collected
before the initiation of any treatment . After the surgical
operation the stone samples were collected  from the
patients in sterile saline.

The following clinical parameters were evaluated ¢

1-Under complete aseptic conditions , clean mid -
stream urine specimens and crushexd picees of stone
surface were directly cultured on Nutrient agar,
Baird Parker plates, Mannito)] salt agar , CLED agar
(for urine ) , MacConkey agar , Shigella - Salmonella
medium , endo agar, EMB agar and X LD agar.
Isolation and identfication of the pathogenic
microorganisms were established by previously
reported methods : (10-12) -

2-Serum total protein was determined by the biuret
method as described  before(13) | Jivaluation of
protein and glycoprotein fractions in serum, by
Agarose Simple Electrophoresis , was carried out as
previously discribed (14,15)

3- Serum urc acid, calcium and magnesium were
determined by using colorimetric fest, the reagents

1

3

were  obtained  from  Bochringer Mﬂn"hci[n]
Gernmany, DBio Merieux /' France and Quirnig
Clinica Applicada 5. A/ Spain, respectively, (16,1
. Serum inorganic phosphorus was  determine by
photometric UV, test, the reagents were oblaineg
from FHuman / Germany (18):

RESULTS AND DISCUSSION

‘The patients with  vrolithiasis  were  divideq
according 1o the chemical composition of stones, (which
were frec [rom magnesium  ammonium  phosphate
“MAP"), into 4 groups:

Group I and 2 : The composition of stones was Ca Ox
as pure or combined with hydroxyl apatite,

Group 3 and 4 : The wuric acid crystals may act as a
nuclens for the deposition of Ca - ureate or
Ca Ox - CalPOg.

The most commonly caleium  oxalate stones
predominate with small quantities of calcium phosphate
and wvric acid, this was observed in group 4. Most of the
paticnts had bilharziasis (72.5%). Many investigators
suggested that bilharziasis increases the incidence of
urinary tract infection and in turn the stone formation ,
especially multiple wrolithiasis (1) . Furether , Abdel
-Aziz et al., () found that, urinary schistosoma and the
resulting immunopathological changes were factors
predisposing to [ormation of renal stones.

The results demonstrated that (Table 1) the
bilharzial patients with calcium - stones were 83.3% ,
78.6% , 46.6% and 68.8% of the patients of groups 14,
respectively. The incidence of bacterial infection in
bitharzial patients was 40.8%, 33.8% of urine and
surface of stone samples, respectively, as compared to
16.9%, 15.5% in their corresponding samples of non -
bitharzial patients. Thus the bilharziasis increascs the
incidence of infection rate in the urinary tract, which is
leading to or contributing in calculus formation. Most of
the isolated stones 45 out of 71 stones were removed

l'r?m kidney, 25 stones from bladder, thus the majority
of stones were formed in kidney.

In group I , most of the stones were removed
from kidney (8 out of 12 Ca Ox stones ) . Towever,

Holmgren et al. U9 reported that most of the Ca Ox
stones were located in urcter . Stone recurrence wag
found in 58.3% of all paticnts , 83.8% of paticnts had

bilharziasis . Bacteria was found in 66.7%, 58.3% of all

urine and stone (surface) samples , respectively . Gautt
et al. () sated that , positive cultures were common
in the oxalate stone formers . Shortiffe et al (21)

suggested that calcium oxalate and other sterile stones
in the urinary tract may become infected with urea -
splitting or non - urea spliting bacteria during a urinary
tract infection. Sabinksi and Leusmann 5 found that,
calcium oxalate stone may be infected with
microorganisms , which were not able to split urea . In
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Table (1) : Type of stone , its Jocation and percentage of recurrence inc ases with or without bilharziasis.

- . )
Kidney stone (n=45) Urter stonc (n=235) Bladder stone (n=1)
Sl fipe Bilharzial | Non | Bilharzial | Nom | Bilbarzial | Nom |p ...
casses (%) | bitharzial bilharzial bilharzial
Ca. Ox (12 stones) 50.0 16.7 333 - - - 583
Ca.0Ox-Ca. P (28 stones) 393 107 393 10.7 - - 35.7
Ca.Ox-U (15 stones) 333 46.7 133 6.7 - - 60.0
Ca. Ox-CaP-U (16 stones) 37.5 313 250 - 6.3 - 62.5 y
.

the light of these results, the matrix (heory of calcium
oxalate stone development with nced some
modifications.

On the contrary , Holmgren et al. (19 reported
that the least frequency of infection was found in urine
of patients with Ca Ox alate stones.

Figure (a) , shows the Escherichia coli was the
most present organism in stone ( surface) samples of
group 1, £. coli is non-urcase producer. Mixed infection
( more than one organism ) was found in 16.7% of urine
samples.

In group 2 ( with Ca Ox - Ca P stones) , 50% of
stones were located in kidney, 78.6% had bilharzia.
Stone recurrence rate represented 35.7% of all patients,
this reflects the lower bacterial infection in this group
than the first group. Thus the incidence of bacterial
infection was 53.6% of urine samples while in surface
of stones was 393%. The organism that infected most
stone ( surface) and urine samples of this group was
Pseudomonas (non - urcase producer species) (Fig. (b).

In group 3 , patients with Ca Ox - U stones, 80%
of stones were removed {rom kidney. Stone recurrence
rate represented 60% of all patients 46.6% had
bilharziasis . Bacteria infected 46.7% of both urine and
stone samples. Figure (c) shows that Staphylococcus
epidermidis was the most common strain (20% in stone
and 13.3% in urine samples).

In patients with Ca Ox - CaP -U stones (group 4),
68.8% of the stones were located in kidney in cases that
had bilharzia.

The incidence rate of stone recurrence was 62.5%
, this reflects the highest bacterial infection in stonc
samples, bacterial infection was 62.5% of both urine and
stone samples. Similar finding was reported by
Shortliffe and Spigelman (22) . Enterococcus spp. was
the prevalent bacteria in 18.8% of stone ( surface) of
group 4 (Fig. (d) . E. coli was the major strain (18.8%)
isolated from urine samples . Also it was isolated from

14

all groups (1-4), inspite of it is non - urease producer
Proteus mirabilis ( urease producer ) was isolated only
from group 3. enterobacter ~was isolated in fow
frequency in both urine and stone samples. It has been
found that. Alcaligenes was isolated from urine samples
with Ca Ox - U stone , similar observation was found by
Durlach et al. 33} who isolated Alcaligenes oderance
from 2 cases .

In the present study , serum total protein was
estimated Fig. (1a) . It has been shown that groups 2 and
3 had moderately significant increased levels in the
serum total protein, while slightly significant increased
level was obtained in groups 1 and 4 , as compared to
the normal subjects .

Figure (1b) showed that serum albumin was
decreased scveral folds in groups of patients (1-4) . The
observed hypo- albuminemia was associatcd with hyper
- albuminuria due to renal tissue involvement under the
effect of calculus formation (24) .

From Fig. (Ic, 1d, te, 1f) , the data obtained for
serum & - a9, - and y - globulin, in group from 14,
showed highly significant increased level duc to the
cffect of acute phasc response to inflammation. Latner
(25) found that slight to moderate increases in one or all
of the three  globulin  fractions may occur,
inconsistently, in acute glomerulonephritis . Bacterial
infection and active tissue damage lead to increase of
globulin fractions, consequently serum albumin was
decreased simultaneously . Glomerular damage allows
the cscape of serum albumin , IgG and trans(ermin in the

urine (9),

In comparison to the normal healthy persons,
a-glycoprotein  (seromucoid) showed insignificant
value Fig. (2a) in patients of group 1, very high
signifciant decreased in group 3 . The decrease in
seromucoid may be attributed to the type of the infected
microbes in urine or stone samples.
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icroorganisms in urine and stone(surface)samples with Ca-Ox + Ca-P + Uric acid.
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Fig. (1a): The mean values *

(mg/dl) in the different studied groups.
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Fig. (Ib): The mean values + S.E of serum albumin concenuation (mg/dl)

in the different studied groups.

19

S.E of serum total protein concentration
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Fig. (1e): the mean values + S.E of serum - G concentration (mg/ dI)
in the different studied groups.
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1035

Normal adult G G2 G3 G4

Serum al-glycoprotein

MLS.D = Moderate Significant Decrease

¥.H.S.D = Very High Significant Decresse

N.S = losignificant

Fig. (2a): The mean values + S.E of serum o,;-glycoprotein concentration
in the different studied groups.
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Fig. (2b): the mean values + S.E of serum ay- glycoprotein
concentration (mg/dI) in the different studied groups
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Norma! adult  Gi

Serum f-glycoprotein

V.H.S.I = Very High Significant lncreass

Fig. (2¢): the mean values + S.E of serum Y - glycoprotein
concentration (mg/dl) in the different studied groups.
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Fig.(2d): the mean valuess + S.E of serum y-glycoprotein
: concentration in the different studied groups.
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Ihe alpha 2 glycoprotein revealed insignilicant
change in groups 1 and 3 whereas in groups 2., + Fig.
2(Ca I owas found in the 2 proups ), significan(
increased  level was observed. ‘This due o tissue
destruction — and  inflammation, In the meantime,
McCrory  and Fleisher(2® found that, diffcrential
changes - glycoproteins associated  with  various
electrophoretic - components oceur in viral or bactenal
infections, the rise in these substances reflects the
degree of the severity of damage.

In B-glycoprotein , insignificant difference in
both groups 2 and 4 was obtained Fig. (2¢), moderately
significant increased level in group 3 and  very high
significant increased level in group 1, as compared 1o
the normal value . Serum ¥y - glycoprotein  showed
insignificant change in groups 3 and 4, while highly
significant decreased levels were obtained in groups |
and 2 as compared to normal level Fig. (2d). Albumin
(raction was absent in both healthy subjects and the

stonce formers.

The results obtained for calcinm , magnesium ,
phosphorus and uric acid in the scra Fig. (3a), 3b) (3¢)
are in agreement with the comresponding data reported
by Chernecky et al. (27) _ In patients of groups 1 and 3,
the level of serum calcium was highly and signifiacnily
decreased and this  decrement of calcium may be
attributed to the withdrawing of caleium from serum
and deposited to from crystals, or the decreasing of
calcium may parathyroidism. However, serum calcium
showed insignificant changes in groups 2 and 4.

Serum magnesium revealed slightly significant
increased level in group 1 and non - sigrificant change
in groups 2,3 and 4 . Magnesium salts do not participate
in stone composition of these groups.

The increment of phosphorus level in serum was
showed in all studied groups. This could be attributed to
cither hypo- parathyroidism associated with a low serum
calcium 27 | or to the destructive kidney lesions as
pyelonephritis due to bacterial infection.

In spite of wric acid which was not participaling
in stone formation of groups 1 and 2 a highly
significantly increased level of this acid was obscrved in
serum Fig. (3d) . Group 4 showed jnsignificant value ,
while in group3, uric acid showed highly significant
increase . Freeman (28) showed that the formation of
uric acid in stones could be due to the increascd value
of uric acid in serum.

In conclusion, the incidence of bacterial infection
was high in urine and stone samples of bilbarzial
palients as  compared to non- bilharzial oncs.
Bilharziasis frequently plays an important role in the
formation of stones in cases associated with bacterial
mnfection.

26

Non - urea spliting bacteria such as £. coli ,
enterobacter , Citrobacter — and some strains of
Pseudomonas  were isolated [rom stone samples
(surfaces) , especially £. coli was the most type isolated
from urine and stone ( surface) samples . Some
investigators suggesed that this organism was found as
secondary infection and non- stone producer.

Serum tolal protein and their fractions were
sipnificantly high, except albumin fraction, as compared
to the mean normal value . This may be the result of
infection, chronic inflammatory states and active tissue
damage ( acute phase reaction ) . The increased level of
both «z- and B- glycoprotein was associated with high

bacterial infection and incidence of acute inflammation.
The stone recurrence rate was frequently high in the
paticnts associaled with chronic urinary tract infection,
‘This shows that the bacterial infection plays an

important role in the formation of stonc.
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