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The study is focused on elucidating the effect of Laprol-604 on rat renal function.
The model of intoxication was produced by oral insertion of water solution Laprol-604 to
rats of experimental groups. The Laprol-604 administration induced electrolyte imbalance
in blood serum and urine of rats. The obtained results testify the renal excretion of nitrogen
metabolism products was decreased by the influence of Laprol-604. The adverse effect of

Laprol-604 depended on its dose.
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Introduction

Surface active agents are using in
different fields of the economy. Surfactants
continue to expand of application and
consumption scope. The anthropogenic
activities and emissions contribute to the
entry of surfactants, the first of all, to water,
then to soil and air. Wildlife and humans are
exposed to surfactants by various
pathways. Air, water, soil, sediment and food
are sources of polyols for living organisms.
The various deleterious health effects upon
exposure to toxic surfactants in the
environment are the matter of grave
concern and a global issue [1].

The negative effects of surfactants on
living organisms are being studied
intensively now [2]. The relevance of this
topic is also clearly reflected by the number
of publications that have appeared in recent
years [4, 5, 6]. This increasing interest is
the result of reports of toxic effects of

different groups of surfactants in
connection with the ubiquitous detection of
these substances in the environment [7, 8,
9]. Nonionic surfactants have been studied
from a toxicological standpoint. The
polytropic impact of polyols on the
organism is closely related to the
membrane pathology [8, 10, 11]. Nonionic
surfactant Laprol-604 has attracted our
attention. It is a complex organic mixture
of polyoxypropylene polyols. It has been
produced industrially for several decades.
Laprol-604 has valuable commercial
properties that include water and oil
solubility, enough stability and, thus, it has
been extensively utilised [12, 13]. This
polyol is using as an ingredient of
manufacturing epoxide resin, enamels,
varnishes, plastic, fibre, glues, emulsifiers
[14]. Although the toxicity of Laprol-604
was studied and the findings showed that
Laprol-604 was moderately toxic, however,
the influence of Laprol-604 on the kidney
is still unknown. The emphasis of this study
has been given to elucidate the effect of
Laprol-604 on rat renal function.

Contingents

The study was carried out on forty
adult male Wistar rats were 100 days old.
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They had 180 + 20 g body weight at the
start of the study. All the procedures were
carried out according to “General ethical
principles of experiments on animals”
(Ukrainian, 2001) that agreed with
European convention for the protection of
vertebrate animals used for experimental
and other scientific purposes. Strasbourg,
18.03.1986 [15].

Object

Laprol-604 provides by Science and

Production Joint Stock Company “Sintez
PAV”. The supplier reported Laprol-604 was
to be 96 % pure. For all study, it was diluted
with deionised water and prepared fresh
daily.

Methods

Males were randomly divided into four
groups (10 animals in each group): control
and three experimental groups. The model
of intoxication was produced by oral
administration of water solution Laprol-604
to rats of experimental groups. Laprol-604
has been administered to male rats once
daily by gavage at doses of 1/10, 1/100
and 1/1000 LD50 (median lethal dose) —
12.5g/kg, respectively is the first, second
and third groups for 30 days. The control
group consisted of 10 intact male rats were
kept on a standard diet, without Laprol-604
administration.
Animals were placed
in metabolic cages in
order to collect 24-

The serum total protein content was
determined by biuret method, creatinine
was found by kinetic Jaffe method, urea
was measured by colourimetric berthelot
method, potassium, sodium and chloride
were measured by the colourimetric
method for assessing the Laprol-604 toxic
effect on rat kidneys [16]. Concentrations
of total protein, creatinine, urea uric acid,
sodium and potassium were determined in
urine samples using a spectrophotometer
PD-303 (Apel, Japan), according to
instructions for using test kits of reagents
LLC SpinLab (Kharkov, Ukraine). The
indicators of the renal function: diuresis per
day and minute, glomerular filtration rate
(GFR) on the clearance of endogenous
creatinine and tubular reabsorption were
calculated [17].

The statistical data processing was
carried out by using the STATISTICA 6,0
software. The average (arithmetic mean)
(M), squared deviations from the mean (y)
and standard error of the mean (m) was
calculated. Student’s t test was used to
detect differences between independent
groups of normally distributed variables; the
difference between groups was considered
statistically significant at p < 0,05 [18].

Results and discussion

The present study aimed at

Table 1

Changes serum biochemical parameters of adult Wistar rats caused

by Laprol-604 (M * m)

hour urine. Rats were Group of rats

euthanised by Serum Control First group Second group Third group

. . | parameters group 1/10 LD50 1/100 LD50 1/1000 LD50

Intrapel’ltonea (n =10) (n=10) (n=10) (n =10)

administration of |Serum

thiopental (20 mg/ sodium, 131,3+3,6 | 178,3+3,9' 161,3 +2,4' 140,2 + 3,8
mmol/|

kg) and subsequently  [Serum

decapitated. Trunk | potassium, 6,30+0,2 37+04 4,1+0,6 51+0,9°

blood was collected gg:;’m

in centrifuge tubes. | chloride, 793+4,6 | 117,049 109,3 +4,5' 91,2 + 4,5

Blood serum gmomt tal 68,562+ 3,14 | 51,48 £2,10" 62,89 + 2,802

erum tota 52+ 3, 48 £ 2, 1" ,89+ 2,

samples from each of protein, g/ 57,76 +2,03

the four rat groups Se’“t'.“. 42,38+ 373 | 87,63+3,04" | 7975+343" | 51,30 + 4,202

were obtained and ‘;:fnaom'”e'

stored at @ [Serumurea, | ;o o0 | 16332069 | 1347075 773 £ 1,512

temperature — 200 | mmol/ fe 2l

° Note 1 — compared to the control group (p < 0,05);

C.

2 — compared to the first group (p <0,05).
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investigating the influence of Laprol-604 on
renal function by evaluating concentrations
of electrolytes, urea creatinine, and total
protein in the blood serum and urine of
adult Wistar rats. Concerning of electrolytes
both of sodium and chloride were
experienced increases in 1,4 and 1,5 times,
respectively, in blood serum of rats from the
first group and 1,2 and 1,4 times,
respectively, in blood serum of rats from the
second group but potassium was declined
in 1,7 and 1,5 times in the first and second
groups of animals, respectively. The similar
changes were observed in the third
experimental group; however, this was an
only tendency (table 1).

In regard to alterations were observed
in urine sodium, potassium and chloride
levels between the experimental groups and
control group, the concentrations of
sodium, potassium and chloride were
different to normal. The level of urine
potassium was 37,60 + 2,5 mmol/I, 31,7 +
2,4 mmol/l and 28,5 = 2,6 mmol/I in the
first, second and third groups, respectively,
among animals undergoing Laprol-604,

Changes urine biochemical parameters of adult Wistar rats caused

by Laprol-604 (M + m)

which was much higher than the level found
in control animal group. Perhaps the
changes of potassium, sodium and chloride
concentrations in blood serum are linked
with the disorder of reabsorption of these
electrolytes by tubular cells.

The Laprol-604 administration
induced electrolyte imbalance in blood
serum and urine of rats. These results are
in agreement with the data found by N.G.
Scherban [19]. Sodium is the most
abundant extracellular ion, against,
potassium is an abundant intracellular ion,
plays a vital role in cells. The electrolyte
balance derangement resulting from the
increased serum level of sodium and
chloride and decreased potassium seen in
this study provides evidence that the use
of Laprol-604 could present a risk for
hypertension and arrhythmia

Serum creatinine concentration is one
of the traditional screening indices for
kidney function and renal structural
integrity. Creatinine is cleared by glomerular
filtration and is neither secreted nor
absorbed by the renal tubules, so,
creatinine is used to
evaluate glomerular
filtration rate [20].
Laprol-604 led to

Table 2

Note 1 — compared to the control group (p < 0,05);
2 — compared to the first group (p <0,05).

) Group of rats ;
arl;rr;neeters Control First group Second group Third group dIStur_bance _Of renal
P group 1/10 LD50 1/100 LD50 1/1000 LD50 function, which was
(n=10) (n=10) (n=10) (n=10) characterised b
- ; . y
g{g?ji,?‘ga,', 0,18 £0,05 049 +0,08 0.36+0,05 0,24 +0,09? increased in serum
Urine creatinine (87,63 *
creatinine, 7374+297 | 4243+319" | 4987 £ 314’ 6129 + 338 3,04 mmol/l) in first
mol/l ’
Urine orea , , — and second (79,75 *
ol 83,26+1,99 | 4327+265' | 5578+ 2,561 79,18 + 2,362 3,43 mmol/l) groups.
afulyduuresus, 15.01£112| 82+14' 11,01+ 1,16 12,53+ 1,17 These values differ
Diuresis, 0,01104 + 0,00569 0,00765 0,00870 & from the same
ml/min 0,00012 0,00008' 0,00017" 0,00005% parameters of rats
GFR, ml/min 1,92+0,05 | 0,276+ 0,08 | 0,478 0,06 1,039 + 0,08° the third group
Tubutar 99,430 + 97,938 + , ) -
reabsorption, 0082 01767 | 98.399£0,158' | 98,852+ 0,174 because their had
%_ _ ’ ’ only tendency to
i”r:(fl/lsOd'“m’ 1471 £3,4 | 1224 +4,7" 130,1 £ 4,2" 1434 + 4,12 increase values of
Urine serum creatinine
potassium, 26,10+1,8 | 37,60 2,5 31,7+ 2,4 28,5 + 2,62 (51,30 % 4,20 mmol/
mmol/l ’ ’
Urine chloride, | g5 9427 | 385+26' 50,5 + 3,2" 57,4 + 3,12 - At the end of the
mmol/l T oo o T experiment, the urine

flow per minute was

ACTUAL PROBLEMS OF TRANSPORT MEDICINE 4# 1 (51), 2018



AKTYANbHBIE NPOBJIEMbI TPAHCMTOPTHON MEAMUMHBI 4 N2 1 (51), 2018 .

found to be lower by 1,9, 1,4 and 1,2 times
in the rats of the first, second and third
experimental groups, respectively, than in
rats of the control group. Glomerular
filtration rate is indirectly computed through
creatinine clearance and remains one of the
most frequently used markers in the
assessment of renal function. The
creatinine clearance was calculated in this
study in the collection of 24th-hour urine
samples. The values glomerular filtration
rate rats of four groups are presented in
table 2. So, 1/10 LD50 Laprol-604 caused
a lower flow, leading to more renal
dysfunction.

The urea concentration in urine and
urea clearance index was decreased in rats
of all Laprol-604 administered groups, but
it should be remarked, values were
statistically in first and second groups. The
serum urea level was significantly increased
in 3,2 and 2,4 times in the rats of the first
and second groups, respectively, compared
with the animals of the control group. Even
though urea is freely filtered by the
glomerular and not reabsorbed nor actively
secreted, contend it is a weak predictor of
the glomerular filtration rate because 40 %
to 70 % returns to the plasma by process
of passive diffusion, depending on the urine
flow. Thus, urine stasis leads to an even
higher return of urea in the renal tubules,
and then urea passively diffuses into
plasma [21].

The obtained results testify the renal
excretion of nitrogen metabolism products
was decreased by the influence of Laprol-
604.

At the end of the experiment, the
elevation of protein concentration was
found in the urine of all experimental groups
treated by Laprol-604, against control
parameter. The control group of rats was
considered normal proteinuria (0,18 £ 0,05
g/l). In this aspect, the rats of first and
second groups presented the following
values 0,49 + 0,08 g/I and 0,36 + 0,05 g/I;
thus, they lost protein with urine.

It should be noticed, the ability of

nonionic surfactants to cause a proteinuria,
induced urolithiasis, suppressed renal
excretory function and ultimately led to
renal failure was reported by Zeyneb Aslan
and Lasine Aksoy, Hinlonse Bilbault and
Jean-Philippe Haymann, Amrit Pal Singh,
Amteshwar Jaggi Singh, and Nirmal Singh
[22, 28, 24]. In addition, according to
Valoras N., Letez J. and Goyer et al., the
subchronic and chronic dietary tests of
Neodol resulted to increase the following
parameters: kidney to body weight ratio,
serum urea, serum creatinine and
proteinuria [25].

Therefore, Laprol-604 adverse effect
on the rat kidney was demonstrated the
suppression of creatinine and urea
excretion, disruption of tubular
reabsorption, loss of protein with urine.

Conclusion

The present study showed that oral
administration of Laprol-604 led to renal
dysfunction, which was presented by serum
and urine electrolyte imbalance, a
significant decrease in renal filtration of
creatinine and loss of protein and
potassium with urine. The adverse effect of
Laprol-604 depended on it’s dose.
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Pe3ome

BO3JENCTBWE MOBEPXHOCTHO-
AKTMBHOIO BELLWECTBA HA ®YHKLNIN
MOYEK B3POCI/IbIX KPbIC JTMHNI
BUCTAP
lNonoBa T.M.

Llenblo nccnenoBaHus BUNOCb U3Y-
yeHne BnuaHua Jlanpona-604 Ha GyHKUMIO
NMoYeK B3POCbIX KPbIC. OKCMEPUMEHT NPO-
BOAM/IN HA NONOBO3PESbIX KpblCax-camMuax
nnHnn Buctap ¢ maccon tena 180 £ 20 .
>KMBOTHbIX paHOOMMU3NPOBAHO pasaenuim
Ha 4YeTbipe rpynnbl, No 10 ocobe B kax-
[Oon: nepsasd, BTopas, TPETbS U KOHT-
ponbHasa rpynnbl. Mogenb MHTOKCUKaLMK
MONYYUNN eXeOHEBHbIM BHYTPUXENyaou-
HbIM BBEOEHMEM BOAHOro pacrteopa Jlan-
pona-604 B npo3ax 1/10, 1/100 and 1/1000
LD50 kpbicam nepBOW, BTOPON U TPETLEWN
rpynn, COOTBETCTBEHHO. Jlanpon-604 BBO-
annn B TedeHne 30 OHeEN aKcnepuMeHTa.

C60p CYyTOYHOWM MOYM NPOBOAUMN C NOMO-
b0 MeTaboNNYECKNX KIETOK. DBTAHA3MIO
KPbIC BbIMOMAHUAN NOA, TUONEHTaNOBbLIM Hap-
ko30M B fo3e 20 Mr/kr, KpoBb MarncTpasib-
HbIX COCyOo0B cobpann B LEHTPUDYXHbIE
NPoBUPKK N NPUroToBUIM 0OpasLbl CbiBO-
poTKM KpoBu. KoHUeHTpaunm obuiero 6en-
Ka, KpeaTuHUHA, MOYEBUHbI, MO4YEBOW KNC-
NI0Tbl, NOHOB HaTPUS, Kanus 1 xnopa onpe-
nensann B npobax MoYM U CbIBOPOTKM KPO-
BU. PaccunTbiBany cKOPOCTb KIyOO4YKOBOW
dunbTpaunm No KINPEeHCYy SHOOMEeHHOro
KpeaTUHWHA 1 KaHanbLeByio peabcopbumio.
BeeneHue Jlanpona-604 Bbi3Bano Hapylie-
HUE MOHOYpPEeTMYECKON PYHKLUU NOoYeEK
KpblC, 0OHapyXeH ancbanaHc anekTponn-
TOB B CbIBOPOTKE KPOBU U MOYM XXMBOTHbIX.
Tak, KOHLUEHTPaLUUM NOHOB HaTpuUs 1 xnopa
B CbIBOPOTKE KPOBW KPbIC MNEPBON U BTOPOM
rpynn OOCTOBEPHO MOBbLIWAINCE, NPU O4-
HOBPEMEHHOM CHUXEHUW KOHUEHTpauum
noHoB kanua B 1,7 u 1,5 pas, cooteeT-
CTBEHHO, OTHOCUTENbHO NoKa3aTenemn KoH-
TPOJIbHBIX XXMBOTHbIX. HanpoTmB, KOHLUEHT-
pauns MOHOB Kanns B MOY€ KpbIC NepBOM
1N BTOPOW rpynn CTaTUCTUYECKM 3HAYMMO
CHMXanacb No CPaBHEHWUIO C KOHTPOJIbHbI-
MW JaHHbIMU. MNoaobHbIE N3MEHEHUS OTME-
Yanan y KpbIC TPETbEN FPYnMrbl, HO OHU NMe-
N ANLWb TEHOEHUMIO. ToNyYeHHbIE pe3yib-
TaTbl CBMOETENLCTBYIOT O TOM, YTO NOYey-
Has 9KCKpeuus NpoaykToB metabonmama
as3oTa yMeHbllanacb nog BO3OeNCTBUEM
JNanpona-604. KoHugHTpaumn KpeaTnHmHa
1N MOYEBUHBI B CbIBOPOTKE KPOBW KPbIC Nep-
BOW 1 BTOPOW rpynn 4OCTOBEPHO MOBbILLIA-
JINCb MO CPABHEHMIO C MHTAKTHBLIMMW XWUBOT-
HbiIMW. OnutenbHoe BBeneHue Jlanpona-
604 B3poCnbIM KpbiCaM-CamLaM Nnepeomn 1
BTOPOW rpynn crnocobcTBOBasO AOCTOBEP-
HOMY CHUXEHWIO CKOPOCTU KiyBO4YKOBOM
dunsTpaumn 1 KaHanbLUeBon peabcopbunu,
a Takxe pasBuUTUIO NpoTenHypumn. CTeneHb
HapyLlweHns GyHKLMM NoYek 3aBmcena ot
0o3bl Jlanpona-604.

Knmo4deBbie cnoBa: royka, Jlanposa-604,
MOBEPXHOCTHO-aKTUBHOE BELLIECTBO, I0-
JINOJIbl, CKOPOCTb KJ1yGO4YKOBOW puibTpa-
unn, KpeaTtuHuH, MOYEeBUHa, HaTpui, Ka-
JINKA, XJ10P.
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Pe3iome
BMJiB I'IOBEPXHEBO-A_[(TI/IBHO'I'
PEHOBWMHW HA GDYHKLLI!_ HUPOK
OJOPOCNNX LLYPIB NIHII BICTAP
lNonosa T.M.

MeTol0 LOCNIOXEHHS CTano BUBYEH-
Hs BRAmBy Jlanpony-604 Ha dyHKLi0 HUPOK
jopocnux wypis. EkcnepumeHT nposepe-
HO Ha CTaTEBO3PINNX LLypax-caMusx 3 Ma-
coto Tina 180 = 20 r. TBapuH paHOOMiI30Ba-
HO NoAinunn Ha YoTupu rpynu, no 10 wypis
Yy KOXHiN: nepwa, gpyra, TPeTs i KOHT-
ponbHa rpynu. Moaens iHTOKCcuKauii oTpu-
Manu WOAEHHUM NepopasibHM BBEAEHHSIM
BOZHOIo po34mny Jlanpony-604 y no3ax 1/
10, 1/100 and 1/1000 LD50 wypam nep-
Wwoi, Apyroi Ta TpeTboi rpyn, BiANOBIOHO.
Nanpon-604 sesognnu Bnpogosx 30 gHiB
ekcrnepumeHTy. Ceuy wypiB 36upann npo-
Tarom gobu 3a JOMOMOro MeTabonivyHmx
KNiTok. EBTaHasito 3airicHioBanu nig, TiorneH-
TaNoBMM HapKO30M Yy A03i 20mr/kr, 36upa-
N KPOB 3 MarictpanbHUX CyguH Ta BUrO-
TOBISAIN 3pa3kn CMPOBATKU KPOBi. KOHLEH-
Tpauii 3aranbHoro 6ifka, KpeaTuHiHy, ce4o-
BMHW, CEY0BOI KMUCNOTK, iOHIB HATPIlO, Ka-
nito i xnopy BM3Havyanu y npobax cevi i cu-
poBaTku KpPoBi. PO3paxoByBanu LLIBUAKICTb
Knybo4KOoBOi dinbTpadji 3a KNipeHCOM eH-
JOreHHOro KpeaTuHiHy i kaHanbLeBy peab-
copbuito. BeeneHHs Jlanpony-604 cnpuymn-
HUIO0 NOPYLUEHHST IOHOYPETUYHOT DYHKLLi
HUPOK LLYPiB, BUSBNEHO ANCOaNaHC enexr-
PONITIB B CMPOBAaTLL KPOBi i Cedi TBApuH.

Tak, KOHUEHTpaL,ii iOHiB HaTpilo i xnopy Yy
CMpOoBAaTLi KPOBI WYypPIiB NepLuoi i gpyroi
rpyn AOCTOBIPHO MigBuULLYBanucs, Npu oa-
HOYaCHOMY 3HMXEHHI KOHLLeHTpaL,ii ioHiB
kanito B 1,7 i 1,5 pas, BignosigHo, B no-
PIBHSIHHI 3 MOKa3HMKaMy KOHTPOJIbHUX TBa-
puvH. HaBnaku, KOHUEHTpAaLisa iOHIB Kanito y
ceui LWypiB NepLloi i 4pyroi rpyn CTaTucTmy-
HO 3HauyLle 3HUXyBasiacsd y MOPIBHAHHI 3
KOHTPONIbHUMW gaHuMun. MoaibHi 3mMiHN
BiA3Ha4Yanu y wypiB TPETbOi rpynu, ane
BOHM Manu nuwe TeHpeHuito. OTpumadi
pesynbTaTh ceigvaTbh NMpo Te, WO HMPKOBA
eKckpeuia npoaykTiB metaboniamy asoTy
3MeHLlyBanacs nig snameom Jlanpony-604.
KoHueHTpaLii KpeaTUHIHY | CE4OBUHU Y CU-
poBaTLi KPOBI LLypiB NepLuoi i opyroi rpyn
DOCTOBIPHO NigBULLLYBANNCS B MNOPIBHSIHHI 3
iHTaKTHUMU TBapuHamMmu. TpuBane BBEOEH-
HA Jlanpony-604 popocnum wypam-cam-
LUsIM MepLuoi i Apyroi rpyn cnpusano 4ocTo-
BiPHOMY 3HMXXEHHIO LLIBUAKOCTI KIyO6O4YKOBOi
dinbTpauii i kaHanbueBOi peabcopbuii, a
TakoX PO3BUTKY NpoTeiHypii. CTyniHb Nopy-
LWeHHA OYHKLUIT HUPOK 3anexana Bif, 03U
Nanpony-604.

Knioyosi cnoBa: Hupka, Jlanpon-604,
r10BEPXHEBO-aKTUBHAa Pe4Y0BUHA, 10J1i0/11,
LLIBMAKICTb Ki1yOO4KOBOI inbTpadlii, kpea-
TUHIH, cCe40BUHa, HaTpivi, Kasliv, XJ10p.

Bnepsbie noctynuna B peaakumo 02.02.2018 r.
PekomeHpgoBaHa K rne4atun Ha 3aceaaHum
penakumMoHHOW KOJIIErnn rnocae PeLeH3npoBaHus
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