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THE INVESTIGATION OF PALLADIUM CHLORIDE REACTION WITH URINE
OF DIABETICS BY A POLAROGRAPHIC METHOD
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The investigation of palladium chloride reaction with the urine of diabetics was done under the standard condition,

by a polarographic method.

The results obtained were statisticaly elaborated and it was found that 65.10% Pd(Il) ions reacted to the urine,
C.'omﬁaning these results with the results obtained from the reaction of palladium chloride to the urine of normal persons, in

whic,
cause of the reduction of Pd(II) ions.
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case 60.05% of Pd(II) ions has reacted, we believe thar the keto-compounds in the urine of diabetic persons are the

INTRODUCTION

Palladium chloride has a broad application in
analytical chemistry for qualitative and quantitative
experiments. As a qualitative reagent it is used in
thin-layer chromatography (TLC) for the identifica-
tion of organophosphate pesticides [1], while as a
quantitative one it is used for the formation of colored
complexes and their spectrophotometric determina-
tion [2].

In our work we wanted to chek the possible
application of palladium chloride as a quantitative
reagent for biological samples. It has already been

shown [3] that hemolizate binds a certain quantity of
Pd(II) ions and that the ions are bound to histidine.

On the other hand, Stojanova and al. [4] have
found that palladium chloride reacts with urine and
therefore it can be used a quantitative reagent for the
assessment of biological changes in urine.

The aim of this experiment was to find out
whether the keto-compounds present in the urine of
diabetics bound some Pd(II) ions and if this was the
case (o estimate the quantity of Pd(II) ions bound.

EXPERIMENTAL

Reagents and solutions
Solutions of PdCl,;

0.1 M - mix in a beaker 0.8880 g of PACI, p.a. with
some distilled water, add 10 drops of concentrated HCI
(d=1.19 g/em®) and heat gently until dissolved. Cool,
transver the liquid to a volumetric flask and dilute to
100.0 cm’ with water.

0.005 M —dilute 5.00 cm® of the 0.1 M solution to
100.0 cm’® with water.

Supporting electrolyte solution:

a) Dilute 80.0 cm® of NH,OH 25% with water to
1000.0 cm’ .

b) Dissolve 53.3 ¢ NH,Cl p.a. in water and dilute
to 1000.0 cm’ .

Prepare the supporting electrolyte solution by
mixing equal volumes of solution a) and b).

Apparatus and methods

All experiments were performed on a polaro-
graph RADIOMETER - POLARITER PO4.

A polarographic cell [5] with a calomel electrode
and a dropping mercury electrode, was used. The
sensitivity of the instrument was 6-107 4 A per scale
division, and current — voltage curves were recorded
from -0.4 V to -1.0 V. All experiments were done at a
temperature of 298 + 0.1 K.

Methods:

Place 2.0 cm’ urine with a positive test on keton
bodies into a 10.0 cm’ volumetric flask, add 5.00 cm’
of 0.005 M solution of PdCl, and fill up to the mark
with distilled water (solution A).

Into a second 10.0 cm’ volumetric flask, pipet 5.0
cm’ of supporting electrolyte solution (S.E.S.), add
1.00 cm’ of a solution A and fill up to the mark with
S.E.S. (solution B).
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Solution B was put into a polarograhic cell and
after blowing of nitrogen for about ten minutes polaro-
graphy began.

The obtained polarogram was analysed by the
tangent cut method [7].

RESULTS AND DISCUSSION

In these experiments we polarographicaly fol-
lowed the reaction between a solution of PdCl, and
urine taken from 56 different patients suffering from
diabetes. The results of the diffusion currents mea-
sured are“given in Table L.

Table L

Experimental results for the diffusion current, I ,,
obtained by reaction of 56 samples of urine with }ﬁiCt' 5

=

[d;'nA n [d,."nA n ld,-'nA n Id,r’nA

1 296 15 346 29 362 43 382
2 310 16 346 30 364 - 384
3 314 17 346 31 366 45 386
4 318 18 348 32 366 46 388
b 320 19 348 33 368 47 388
6 324 20 352 34 370 48 390
7 326 21 354 35 372 49 392
8 326 22 356 36 372 50 394
9 330 23 356 37 374 51 394
10 336 24 356 38 374 52 400
11 340 25 356 39 376 53 400
12 340 26 360 40 380 54 404
13 342 27 360 41 380 55 408
14 342 28 360 42 382 56 414

From the data obtained it can be concluded that
the urine of diabetics binds with a larger quantity of
Pd(II) ions than the urine of normal persons. All
measurements were performed under the same ex-
perimental conditions, but the values of diffusion
current varied between one minimal and maximal
value. Consequently in this case the diffusion current
should be treated as a random variable which, accord-
ing to the laws of statistics, must have some most
probable value.

If the values of diffusion current I i.e. mass m' of
reacting Pd(II) ions are treated as random variables, a
more detailed statistical treatment of data could be
done.

Later, a Gauss curve was constructed using the
statistical data. It shows the dependence of experimen-
tal frequency (f)) of diffusion current value (Tab. II, Fig.
1).

The maximum of this Gausian distribution curve
corresponds to the most probable value of the dif-

fusion curent which is I, = 368 nA. This amount of
current converted to the mass of unreacting Pd(II) ions
m = 480 ug, i.e. the mass of reacting Pd(II) ions, m’ =
850 ug.

Therefore of 1330 mg of Pd(II) ions a mass m' =
850 ug reacted with the same amount of urine.

The value obtained for standard deviation was
s=38 ug.

On the other hand with the given number of
degrees of freedom and chosen level of probability p,

Table IL
The diffusion currents grouped by intervals

I/nA I/nA f
295 -305 300 1
305 -315 310 2
315-325 320 3
325 - 335 330 3
335 - 345 340 5
345 - 355 350 7
355 - 365 360 9
365 - 375 370 8
375 - 385 380 6
385 - 395 390 7
395-405 400 3
405 - 415 410 2
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Fig. 1 - The Gauss curve of normal distribution calculated
from the experimental data of I
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the real mean value m and mass m’ of Pd(II) ions will
be between two limited values given in the following
expression [8].

ALy LS
m' — %71’ nm =u=m -}-—%—v‘ nm
t, p— table value of Student’s t-test

n - number of measurement

In our case the real value of mass m' of Pd(II) ions
which reacted with a probability of 95% is between the
folowing limits:

u= |85018|yg

P=95%

Comparing these results with the results ob-
tained from the reaction of palladium chloride in the
urine of normal persons [6], in which case 60.05% of
Pd(Il) ions reacted, we believe that the keto-com-
pounds in the urinc of diabetic persons, are the cause
of the reduction of Pd(II) ions
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Pezume

IMMOJAPOTPA®CKO UCITMTYBAILE HA PEAKLIMJATA HA TAJIAAUYM XJIOPU/JL
COYPHMHA OJl TMJABETUYAPH

Kopnenuja Crojanosa, Exmsabera Jlumutpuecka-Crojrosus, Baaroja Jopaanocku, Biaroja Tonysosckn

HHetuTyT 3a Xemuja, IpupoaHo-MaTeMaTHUKH hakyaTeT, Y HUBep3uTeT ,,CB. KHpni v MeToauj”,
nowt. ax 162, 91000 Cxonje, MakeJoHHja

Kuryunu 36oposu: TTanaguyM xopHj, ypHHa, nonaporpadeko HCMHTYBambe

IIpH cTaHJapAHW YCJIOBH BpLIEHH ce nonaporpadcku
MCTIMTYBAHA HA PeaklMjaTa Ha MajaJuyM XJIOpUI cO YpHHa,
3eMeHH o0J] TMua 3a6os1eHH o nHjabeTHe.

peakLMjaTa HA NANAJAMYM XJIOPH/L €O YPHHA 01 3[PABH JIHLIA, NPH
wiTo napearupane 60.05%, cMeTame [leka KeTocoeHHEHHWaTa BO
YPHHATA 0/1 AUjabeTHUapHTeE ce MPUYMHA 33 [0I0JIEMATA PEIYK-

JloGHeHHTe pe3ynTaTH CTATHCTHYKM ce 00paboTeHH M unja Ha PA(II) jonmre.

AobueHo e neka 64.0% oa Pd(1I) uapearupane co ypuHarta. Crio-
peayBajkuM r'd OBHe Pe3ynTaTH €O pe3y/TaTHTe J0OMeHH MpH

I'nac. xeM. TexHoJ. MakejoHHja, 11, 1-2, eTp. 1-3 (1992)



