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The study is focused on elucidate the effect of Laprol-604 on rat renal function. The
model of intoxication was produced by oral administration 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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The present study is a fragment of the
scientific research work of the KhMAPE
“Pathochemical mechanisms of radiotoxins
impact on the body and the principles of
their early diagnosis and correction” (state
registration number N2 0117U000589).

Introduction

Surface active agents are used in
different field 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 diverse deleterious health effect upon
exposure to toxic surfactants in the
environment is a matter of serious 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 organism is
closely related to the membrane pathology
[8, 10, 11]. Nonionic surfactant is Laprol-
604 has attracted our attention. This 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 extensive utilized [12, 13]. This polyol
is used as ingredient of manufacturing
epoxide resin, enamels, varnishes, plastic,
fiber, glues, emulsifiers [14]. Although the
toxicity of Laprol-604 has been studied and
the findings showed that Laprol-604 was
moderately toxic, however the influence of
Laprol-604 on 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 performed on forty
adult male Wistar rats were 100 days old.
They had 180 + 20 g body weight at start
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of study. All the procedures were performed
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 was provided from
Science and Production Joint Stock
Company “Sintez PAV”. Laprol-604 was
reported to be 96 % pure by the supplier.
For all study, it was diluted in deionized
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-hour
urine. Rats were
euthanized by
intraperitoneal
administration  of

was found by kinetic Jaffe method, urea
was measured by colorimetric berthelot
method, potassium, sodium and chloride
was measured by colorimetric 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;
difference between groups was considered
statistically significant at p < 0,05 [18].

Results and discussion

The present study aimed at
investigating the influence of Laprol-604 on
renal function by evaluating concentrations
of electrolytes, urea, creatinine, and total

Table 1

Changes serum biochemical parameters of adult Wistar rats caused

by Laprol-604 (M £ m)

thiopental (20 mg/ Group of rats
kg) and subsequently Serum Control First group Second group Third group
. parameters group 1/10 LD50 1/100 LD50 1/1000 LD50
decapitated. Trunk (n =10) (n = 10) (n = 10) (n =10)
blood was collected |Serum
. 1 1 2
in centrifuge tubes. fnorigl;?' 1313+36 | 178,3+3,9 161,3 +2,4 140,2 + 3,8
Blood Serum  [Serum
samples from each of | potassium, 6,30 £ 0,2 37404 41+0,6" 5.1 +0,9
the four rat groups ggr‘l?:]/q'
were obtained and | chioride, 79,3+46 | 117,0+4,9' 109,3 £ 4,5 91,2+ 4,52
stored at a gmol/lt tal 68,52+ 3,14 | 51,48+ 2,10’ 62,89 + 2,80°
0 erum tota y o, , T 4, 1 y X 4,
temperature — 20°C. | jotein, g 57,76 £2,03
The serum total | Serum 42,38 +373 | 87,63+3,04" | 79,75+3,43" | 51,30 + 4,202
. creatinine,
protein content was | mo
determined by biuret | Serum urea, 5724038 | 1833% 0,69" | 13,47 £0,75 7,73 £ 1,512
method, creatinine Lmmoll ' :

Note 1 — compared to the control group (p < 0,05);
2 — compared to the first group (p <0,05).
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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 first
group and 1,2 and 1,4 times, respectively,
in blood serum of rats second group but
potassium was declined in 1,7 and 1,5
times in first and second groups of animals,
respectively. The similar changes were
observed in the third experimental group
however this was 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,
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

Changes urine biochemical parameters of adult Wistar rats caused

by Laprol-604 (M = m)

with 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 of 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
disturbance of renal function, which was
characterized by increased in serum
creatinine (87,63 *
3,04 mmol/l) in first
and second (79,75 *
3,43 mmol/I) groups.

Table 2

Group of rats

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

Urine . - These values differ
arameters Control First group Second group Third group
P group 1/10 LD50 1/100 LD50 1/1000 LD50 from the same
(n=10) (n=10) (n=10) (n=10) parameters of rats
Urine total 0,49 £ 0,08 0,36 £ 0,05 2 .
protein, g/! 0,18 £ 0,05 0,24 +0,09 thqu group because
Urine their had only
creatinine, 7374+297 | 4243+319" | 4987 £ 314 6129 + 338° tendency to increase
umol/I
Urine urea, | g3 55+ 1,99 | 4327+ 265" | 5578+256" | 79,18 + 2,362 values of serum
mmol/l o e e o creatinine (51,30 =
rl?qzlally diuresis, 15,91+ 112 82+ 1’41 11,01+ 1,16 12,53+ 1,17 4,20 mmol/l). At the
Diuresis, 0,01104 + 0,00569 + 0,00765 + 0,00870 + end of experiment,
ml/min 0,00012 0,00008' 0,00017" 0,00005% the urine flow per
GFR, mi/min 1,92 +0,05 | 0,276 +0,08" | 0,478+ 0,06 1,039 + 0,087 minute was found to
Tubular 99,430 + 97,938 + 1 )
reabsorption, 0082 0176t | 98,399+0,158" | 98,852+ 0,174 be lower by 1,9, 1,4
% . : : and 1,2 times in the
rL\qur':;“SOd'“m’ 147134 | 1224+47" | 1301 £4.2" 1434+41% | rats of the first,
Urine second and third
. 1 1 2 .
potaslzlum, 26,10+ 1,8 | 37,60+2,5 31,7+ 24 28,5+ 26 experimental groups,
mmo . .
Urine chioride, ; ; N respectively, than in
ol 62,9+27 38,5+ 2,6 50,5+ 3,2 57,4+ 31 rats of the control

group. Glomerular
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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 a process
of passive diffusion, depending on the urine
flow. Thus, urine stasis leads to an even
greater 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 experiment, the
elevation of protein concentration was
found in 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/l 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, Hulonse Bilbault and
Jean-Philippe Haymann, Amrit Pal Singh,
Amteshwar Jaggi Singh, and Nirmal Singh
[22, 23, 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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Pe3iome

BO34ENCTBME NOBEPXHOCTHO-
AKTMBHOI'O BELLECTBA HA ®YHKLINW
MNOYEK B3POCJIbIX KPbIC JIMHUN
BUCTAP

lMonoBa T.M.

Llenblo nccnenoBaHust ABUOCh U3Y-
yeHune BnnsaHMA Jlanpona-604 Ha GyHKUMIO
Nno4Yek B3POC/IbIX KPbIC. DKCMEPUMEHT Npo-
BOAMIN Ha MOJIOBO3PESbIX KpblCax-camuax
nnHum Buctap ¢ macconm tena 180 = 20 r.
>KMBOTHBIX paHOOMU3VMPOBAHO pPa3nenunm
Ha 4YeTbipe rpynnbl, No 10 ocoben B Kax-
Oon: nepsas, BTopas, TPETbA U KOHT-
ponbHasa rpynnbsl. Moaenb MHTOKCUKALMK
NONYYUIN eXeOHEBHbIM BHYTPUXEya04-
HbIM BBEJEHMEM BOAHOro pactesopa Jlan-
pona-604 B nosax 1/10, 1/100 and 1/1000
LD50 kpbicam nepBor, BTOPON U TPETLEN
rpynn, COOTBeTCTBEHHO. Jlanpon-604 BBO-
annn B TedeHme 30 OHen akcnepuMeHTa.
COop CyTO4YHOW MOYM NPOBOAUAN C MOMO-
b0 MeTaboNnyeckmx KNeTok. dsTaHa3nto

KPbIC BbINOMHWAW NMO4, TMONEHTaNI0BbIM Hap-
KO30M B 003e 20 Mr/Kr, KpOBb Marmctpasb-
HbIX COCYOOB cobpann B UEHTPUPYXHbIE
NpoBMpKM N NPUroToBUIM o6pasLibl CbIBO-
poTkn KpoBu. KoHueHTpauum obuiero 6en-
Ka, KpeaTUHMHA, MOYEeBUHbI, MOYEBOWN KNC-
N0Thl, MIOHOB HaTPWUS, Kanus n xaopa onpe-
nensanm B npobax Mo4YM U CbIBOPOTKM KPO-
BU. PaccunTbiBanm ckopoCTb KIyOO4KOBOIA
dunbTpaUMM NO KIMPEHCY 3HOOMEeHHOro
KpeaTMHMHA 1 KaHabLEBYIO peabcopbLumio.
BeeneHme Jlanpona-604 Bbi3Bano Hapylle-
HUE NOHOYpPeTnYecKon PYHKUUU NoYek
KpbIC, OOHapy>xeH ancbanaHc 3NeKTposnm-
TOB B CbIBOPOTKE KPOBM N MOYM XUBOTHbIX.
Tak, KOHUEHTpaUumM MOHOB HaTpuUs 1 xnopa
B CbIBOPOTKE KPOBU KPbIC NEPBO 1 BTOPOM
rpynn AOCTOBEPHO MOBbLILIANINCBL, NPU O -
HOBPEMEHHOM CHUXEHUU KOHLLeHTpauumu
noHos kanua B 1,7 n 1,5 pas, cooTBeT-
CTBEHHO, OTHOCUTENIbHO NoKa3aTenen KOH-
TPOJIbHbIX XMBOTHbIX. HANpPOTUB, KOHLUEHT-
pauus MOHOB Kanus B MO4Ye KPbIC NMEPBOW
M BTOPOW rpynmn CTaTUCTUYECKU 3HAYMMO
CHMXanacb NO CPaBHEHUIO C KOHTPOJIbHbI-
MW gaHHbIMW. [10a0OHbIE 3MEHEHUS OTME-
yann y KpbIC TPETLEN rpynrbl, HO OHW UMe-
NN LWL TEHAEHUMIO. [ony4eHHble pesyib-
TaTbl CBUAETENBLCTBYIOT O TOM, YTO MOY€eY-
Has 3KCKpeuus NpoaykToB MeTtabonmama
asoTa yMeHbllanacb noj BO3LENCTBUEM
Jlanpona-604. KoHueHTpaumm KpeaTuHmMHa
1 MOYEBMHBI B CbIBOPOTKE KPOBM KPbIC Nep-
BOW M BTOPOW rpynn 4OCTOBEPHO NOBbILIA-
JINCb MO CPABHEHUIO C MHTAKTHbIMW XWUBOT-
HbiIMW. OnuTtenbHoe BBedeHwe Jlanpona-
604 B3poCAbIM KpbiCaM-CamMLaM NepBon 1
BTOPOW rpynn cnocobcTBOBaNO AOCTOBEP-
HOMY CHUWXEHUID CKOPOCTU KiyOOYKOBOWM
dunbTpaLmm 1 KaHanbLEBON peabcopOumu,
a Takxe pasBuTMioO NPoTenHypun. CTeneHb
HapyleHns GYHKUMKM Mo4dek 3aBucena oT
no3bl Jlanpona-604.

KnroueBbie cnoBa: rioyka, Jlanposa-604,
NMoBepPXHOCTHO-aKTUBHOE BeLLEeCcTBO, 0-
JIMOJ1bl, CKOPOCTb K/1yOOYKOBOW (pusibTpa-
unu, KpeatuHuH, MOYEeBUHA, HaTpui, Ka-
JINKA, XJ10P.

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



AKTYAJIbHBIE MPOBJ/IEMbI TPAHCNOPTHOMW MEOUUNHBI 4 N2 1 (51), 2018 .

Pesiome

BMJINB NOBEPXHEBO-AKTVBHOI
PEYOBWMHN HA dYHKLIT HUPOK
AOPOCNX LLYPIB NIHIi BICTAP

MonoBa T.M.

MeTol0 [ocnioXeHHA cTano BUBYEH-
HS BramBy Jlanpony-604 Ha pyHKLiI0 HUPOK
Jopocnux wypis. EkcnepumMeHT nposene-
HO Ha CTaTeBO3PINUX LLypax-camusax 3 Ma-
coto Tina 180 = 20 r. TBapuH paHOOMiI30Ba-
HO NoAainuMnn Ha Yotupwu rpynu, no 10 wypis
y KOXHili: neplwia, gpyra, TpeTa i KOHT-
posnbHa rpynu. Mogenb iHToKCcuKauii oTpu-
Manun LWOAEHHUM NEPOPaSbHUM BBEAEHHSIM
BOAHOro po3uuHy Jlanpony-604 y nosax 1/
10, 1/100 and 1/1000 LD50 wypam nep-
Wwoi, Apyroi Ta TPeTbol rpyn, BiAMOBIgHO.
Janpon-604 seoaunu Bnpogosx 30 OHiB
ekcrnepmmeHTy. Ceuy wwypiB 36upann npo-
TAarom gobu 3a ONOMOrol MeTaboniyHmnx
KniTok. EBTaHagito 3aincHioBanu nig, TioneH-
TaNoBUM HapKo30M Yy A03i 20Mr/kr, 36upa-
I KPOB 3 MaricTpajsbHUX CyauH Ta BUro-
TOBJISAIN 3Pa3kKM cUpoBaTKM KPoBi. KoHueH-
Tpauji 3arasbHoro 6inka, kpeaTuHiHy, ce4o-
BMHW, CEYOBOI KMCNOTW, iOHIB HATpIlo, Ka-
nito | xopy BU3Ha4danm y npobax ceui i cu-
poBaTkn KpoBi. Po3paxoByBanu LLUBUAKICTb
kny6o4KOBOI dinbTpaudji 3a KJIipeHCOM €eH-
OOreHHOro KpeaTuHiHy i KaHanbLeBy pead-
copbuito. BeeneHHsa Jlanpony-604 crnipnyn-
HUNO MOPYLUEHHS IOHOYPETUYHOT PYHKLIT
HUPOK LLYPIB, BUSBNEHO ancbanaHc enekr-
poniTiB B cnpoBaTtui KPOBi i Cedi TBApPWH.
Tak, KOHUEHTpauii ioHiB HaTpilo i xnopy y
cupoBaTui KPOBi WYypiB nepLioi i gpyroi

rpyn OOCTOBIPHO MiABULLYBanNucs, npu oa-
HOYAaCHOMY 3HMXEHHI KOHUEHTpPaLLi ioHIiB
kanito B 1,7 i 1,5 pas, BignosigHo, B no-
PIBHAHHI 3 MOKA3HMKAMWN KOHTPOJIbHUX TBa-
puH. HaBnaku, KOHUEHTpAaLiqa iOHIB Kailo y
ceui LypiB nepLuoi i opyroi rpyn CTaTucTuY-
HO 3Hauvylle 3HUXyBasacs Yy MOPIBHAHHI 3
KOHTPONbHUMW gaHUMU. [MofdibHi 3MiHK
BiA3Ha4yann y wypis TPeTbOi rpynu, asne
BOHM Manu nuuwe TeHaeHuitn. OTpuMaHi
pesynbtaty ceigyaTb NpPo Te, WO HMPKOBa
€eKCKpeLis nNpoaykTiB metaboniamy asoTy
3MeHLyBanacs nig snnveom Jlanpony-604.
KoHueHTpaLii kpeaTuUHiHY | CE4HOBUHW Y CU-
poBaTLi KpOBi LLypiB nepLuoi i opyroi rpyn
[OCTOBIPHO MiBULLLYBaNMNCS B MOPIBHAHHI 3
iHTaKTHUMW TBapuHamMmu. TpuBane BBELEH-
Ha Jlanpony-604 gopocnum wypam-cam-
LUsiM MepLuUoi i Apyroi rpyn cnpussnio gocTo-
BiPHOMY 3HMXXEHHIO LLIBUAKOCTi KIyOO4YKOBOI
dinbTpauii i kaHanbueBoi peabcopbuii, a
TakoX po3BUTKY NPoTeiHypii. CTyniHb Nnopy-
LeHHs1 DYHKLji HUPOK 3anexana Bia Ao3u
Nanpony-604.

Knmo4voBi cnoBa: Hupka, Jlanposn-604,
rMOBEPXHEBO-aKTUBHA PEYOBUHA, 10J1i0/1U,
LWBUAKICTb KiTyBOYKOBOI QinbTpadii, kpea-
TUHIH, CE4YO0BUHA, HAaTPI, Kanivi, xiop.

Bnepssie noctynuna B peaakumio 02.02.2018 r.
PekomeHaoBaHa K neyatu Ha 3acenaHuuv
pesakuMOHHONU KOJeruy rnocsae peLeH3npoBaHus
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