ON THE QUANTITATIVE DETERMINATION OF CONCREMENTS
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In our previous report the results were presented of comparative
studies of methods for quantitative determination of calcium, magnesium,
oxalate and phosphate ions in model solutions of concrements. The expe-
rimental data obtained indicate that the following methods may be con-
sidered the most appropriate:

1. Complexometric determination of Ca?t with 0,002 M solution of
complexon III with fluorexon — thymolphthalein as indicator.

2. Simultaneous complexometric determination of Ca?t and Mg+
a separate determination of Ca?+ and detection of the amount of Mg?*
through the existing difierence.

3. Plumbometric determination of C,O42— with 0,1 M solution of
Pb(NO3)..

4. Direct complexometric determination of PO,®— with 0,01 M solu-
tion of MgSOs.

The purpose of the preliminary work was to evaluate contemporary
methods for the determination of Ca2t, Mg?+, C,0,2— and PO2 first on
model solutions and then on native concrements. In the present work
some results are reported of the quantitative study of concrements of
renal or vesical origin. The materials are obtained at the Surgical Clinic
and the Propedeutic Internal Clinic at the Higher Medical Institute in
Varna. Data presented are compaired with data obtained by means of
other methods.

Since the materials needed for the various determinations are al-
ready discussed in detail in our first communication, here only the analy-
tic course and the results obtained will be presented.

Mode of work. The concrements, particularly if they are freshly
formed, are carefully washed with cool water, dried about 30 minutes
at 110°C and grinded in a mortar. From this material 0,5—2 g is meas-
ured and dissolved in an Erlenmeyer’s flask of 100 ml in hydrochloric
acid 1:1; it is then transferred to a mensure flask, water being added up
to the mark. Qualitative investigations are performed with part of the
solution for the composition of the concrement using the method described
by Halman.

The preliminary qualitative analysis is followed by a quantitative
processing of the material. In case the preliminary samples exhibit high
contents of PO~ , 25 ml of the examined solution is diluted eightfold in
a mensure flask of 200 mi. In the diluted solution determination of Ca?t
and Mg?+ is feasible both after the classical sedimentation and volume-
tric methods, and after the complexometric methods offerred by us.
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Cy042- are determined on a sample from the initial solution, before
the dilution.

When the preliminary qualitative analysis reveals that the concre-
ment contains chielly phosphates, a quantitative removal of POg2~ is
performed by means of sedimentation in the form of ammonium phos-
phomolybdate after the method of Voy. The sediment is further dissolved
in 8% ammonia and processed after the method described in communi-
cation [.

Samples of seven concrements are elaborated after the methods des-
cribed in communication I. The results are shown on the table.

Table 1

Percentile content of Ca2+,Mg2+, C,0,2— and PO3— determined in weight and volume
by means of permanganometric and complexometric methods

| 3 |
Sample | Weight of Insoluble _ | 5
e samplein g eside l;" HCi Car | mge 00— POA—
perm. comp. | perm. compl. perm. comp. perm. comp. |
1 0,7322 | 0,25 28,64 28,68 | 5,23 - 2,27 | 35,34 30,33 30,36 |
2 ) 0,0445 = 18.55 18,60 | 2,18 2,22 | 49,47 29,78 29,83
3 | 0,0277 0,79 26,98 27,04 | 4,88 4,91 67,35 doesn’t contc. |
4 ‘ 09188 | 4,68 50,66 1,15 33,20 2,94
S 0,7519 — 50,04 5,41 40,04 n
6 2,6354 1,02 16,14 16,60 | 6,07 6,05 |doesn’t cont. | 41,52 41,74
i 0,4617 88,58 561 557 | 0,81 0,789 |doesn’t cont. |doesn’t cont.

Discussion

The abovementioned data reveal a good correlation in the percentile
content of ions, determined after various methods. The classical weight
and permanganometric methods which are reliable, but slow and dif-
ficult to perform are utilized as a background for eliciting the advantages
of the complexometric determinations, which are no less precise than the
classical methods, but are more rapid and easily performed.

The quantitative content of samples 1 and 2 indicate that mixed con-
crements are concerned — phosphate-oxalate; sample No. 3 — oxalate
concrement; sample No. 4 and 5§ — mainly oxalate; sample No. 6 —
phosphate concrement and sample No. 7 — typical uratic.

The insoluble residue indicates the presence of substances insoluble
in hydrochloric acid. Here belong the residues of fats fatty acids, lipos
ids — cholesterin, steroid hormones, residues of cellular fragments,
mucopolysaccharides, uric acid ete.

In some of the samples the amount of these substances does not ex-
ceed 1% and in such cases the data from the permanganometric and
plumbometric determinations coincide. In a large percent of organic sub-
stances, as it may be expected, the permanganometric determination gives
higher values, owing to an additional reduction of artefacts.

The percentile contents of sample No. 4 is quite different from 100
owing to the presence of ions, whose determination has not been the ob-
ject of our work.
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In sample No. 7 the insoluble residue amounts to about 89%. Ob-
viously this is a typical uratic concrement.

The accumulation of further material for the analysis of concrements
may facilitate the formation of a more precise view about the molecular
structure of concrements.

Good coordination of data permits quantitative determination of con-
crements to be performed only after the complexometric methods offerred
by us. Greater rapidity is thus achieved in the quantitative analysis of
concrements. The quantitative analysis after the classical methods re-
quires 2 and sometimes 3 work days for complete examination, whereas
determination of the abovementioned ions requires 3—4 hours, including
preliminary qualitative analysis.

For the quantitative determination of oxalate ions we consider the
plumbometric method most appropriate since it renders the determination
independent of the presence of organic substances. Otherwise a prelimin-
ary processing of concrements for the removal of the organic substances
becomes necessary; for example fats and fatty acids are removed by
rinsing with alcohol-ether solution, which complicates the analysis.

The methods offerred and tested by us may be successfully applied in
clinical laboratory examinations for the solution of the problem about
the most common ionic and molecular structure of concrements.

K BOIIPOCY O KOJIMYECTBEHHOM OIIPEJEJEHHH KOHKPEMEHTOB

Il-0e coobuerue

A. Bokaros, M. llepesa, JI. Xarauesa, B. Jlecuurog
PE3IOME

Coo6uiatorcst pesyabratel onpenenenns Ca’t,Mg>+,C022~ u PO~ B
koHKpeMeHTaX. JlaHHbl O KOJHYECTBEHHOM COCTaBe MOJyYeHbl Ha OCHOBaHHH
npeaBapuTebHO NMPOBEPEHHbIX METOIO0B, HCMOJIb30BaHHe KOTOPbLIX, B LeJAX
aHaJli3a KOHKPEMEHTOB, 0Ka3a/l0Ch COBCEM YCMELIHBIM.

TouHOCTb MPHUMEHEHHBIX KOMIJIEKCOMETPHYECKHX MeTO4OB CPaBHEHa ¢
TOUHOCTbIO-K/IACCHYECKHX. PesysbTaThl MOKa3blBAOT XOpollee COBMafeHHe,
M3 Yero cjlefyer, yTo MpeajaraeMble KOMMJIEKCOMETPHUECKHE METOApl BIOJ-
HE NoAXOoAsillH AJs 6bICTp0ro H TOYUHOrO aHaJH3a KOHKpDEeMeHTOB, coaepika-
LIHX BbllleyKa3aHHbIe HOHbI.
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