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Y crarTi npeacrasneri pe3ysibTati 4OCTiAKEHHS BBy Jlanposa-604 Ha 3ara/ibHy Bary T1a Bary rneYiHku BaritHuX Lyy-
piB nonynauii Bictap, ix pexxwvm xapdyBaHHSI Ta CrIOXUBAHHS BOAW y NeEPIoA BariTHOCTI. BaritHum wypam (Tpu rpyrv rno
25 1BapuH y KOxHIY) BBOAMM Jlanpon-604 y Ao3i 0,125; 1,25 i 12,5 mr/kr oanH pa3 Ha Aoby 3a AOMOMOIor0 LLTyHKOBO-
ro 30HAY 3 APYroro rno ABaausTwi A€Hb BariTHOCTI. KOHTPO/IbHY rpymy ckiam 25 BaritHux wypis, ski nepebyBanm Ha
CTanaapTHOMY pauioHi BiBapito 6e3 BBeaeHHs Jlarnpona-604. TokcmyHa Ais Jlanpony-604 Bia3HaqeHa pediyumrom Baru
BariTHUX LLYypIB, 3HWKEHHSM CIIOXUBAHHS iXKi, 30I/IbLIEHHSIM MUTHOrO PEXUMY | 3POCTAHHAM Baru reyqiHky TBapyH, Lo
criocrepiranu B 1-ivi, 2-ivi Ta 3-ivi ekcriepumeHTanbHux rpynax. Egext aii Jlanposy-604 Ha eKkcriepuMeHTasibHi TBapuHu
6yB [0303a/1eKHUM. BiactaBaHHs y 30i/IbLIEHHI Bary 0CO6/IMBO BiAMidain cepea BariTHuX LWypiB 2-0i i 3-0i rpyn. BariTHi
wypm 2-0i (1,25mg/ kr) 1a 3-0i (12,5 mr/ kr) rpyriv Masam Aegiunt Barv 10 OCTaHHbOIrO TWXKHS BaritHOCTI. [loBinbHe 36i-
JIbLUIEHHST Bary BIAMNOBIAaio 3HaYHOMY 3HWWKEHHIO CHIOXMBAHHS DK Lypamu nig Yac BariTHoCTi. Bara nediHky wypis, 1o
otpumanu J1anpon-604, 3a BUHSTKOM 1-i rpyrv, BIAPI3HSNCS Bifi KOHTPOJIIO B 3HaYHIu Mipi. Crijg 3a3Haqyuty, B TOU Yac
K 6yB Ae@iunT Bary Ly piB, BIAMIYa/IM BIAHOCHE 36i/IbLUIEHHS Bary rMeYviHku TBapuH BCIX TPbOX rpyr, Lo oTpumMann Jlarn-
pos-604. [NpoTArom eKCriepuMEHTY BiAMIYEHO 3HYKEHHS BXXUBaHHS DKi Ta 30i/IbLUEHHS BOAHOMO PEXUMY CEPES TBaPUH 2-
Oi' Ta 3-0i rpyrn B MOPIBHAHHI 3 KOHTPO/IbHUMU CaMKaMy.

Knto4osi cnoga: lNlanpon-604, nonionu, NOBEpXHEBO-aKTUBHNX PEYOBUH, PENPOAYKTUBHA TOKCUYHICTb, BariTHI LLypW,
[J€eHb recTadlii, Bara neyviHkn, Cno)XnBaHHS iXi, CNOXXMBaAHHS BOOMW..

Introduction Acc_:ording _to biologic characteristic of Wistar rat, the p!a—
. . centa is considerably more porous. This property may in-
A great variety of surfactants are currently used and their crease the chance of fetal exposure to an administered test
usage is increasing. They are used in both industry and material.
home, so there are many occupation and home activities in One hundred pregnant Wistar rats (body weight
which humans can be exposed to them [4; 14]. Surfactants 180430 g at study start) bred within a 4-h period in the after-
are also subjected to biological and environmental transfor- noon and overnight. Those animals with spermatozoa in a
mations that may form other compounds [6; 7]. ) vaginal smear were considered to be at gestation day (GD)
Once released into the environment, the more persistent 0. They were randomly divided into four groups (25 animals
surfactants can be carried by air and water currents to re- in each group). Laprol-604 was administered to pregnant
mote Ioca?ions and many can be biomagnified through food dams once daily by gavage at doses of 0,125; 1,25 and 12,5
webs to high levels in humans and (_)ther top predat(_)rs [11; mg/kg, respectively is the 1-st; 2-nd and 3-rd group from GD
12]. Transfer of surfactants and their products of biotrans- 2 until GD 19. The 4-th group (controls) consisted of 25 intact
formation from the pregnant female to the developing fetus animals without Laprol-604 administration. The pregnant rats
throug_h the plgce_nta and to offspring in mothers’ milk also were kept individually in polypropylene cages with heat-
occur in both wildlife and humans [8]. ) . treated pine shavings for bedding and tap water ad libitum.
Lapro|-604 is non-ionic group of surfactgntS, including Pelleted diets were presented to the rats in wide mouthed
Laproxide-303, methycellosolve, methylcarbitol, polyol P- jars with lids. Animal facilities were controlled for temperature
373-2-20 et cetera. Laprol-604 is constituent of paints, glues (20-22°C) and relative humidity (50-60%) and kept under a
and is used to produce plastic materials [14]. The assess- 12-hr light/ 12-hr dark cycle.
ment some of animal health effects of_exposure to non-ionic All the procedures were performed in the Kharkiv Medical
group of surfac_tants has been done. It is kn(_)wn the_results_of Academy Postgraduate Education, according to Ukrainian
numerous  toxicological researches dealing mainly with and International guidelines for the use of animals in re-
allergologic, immunologic effects and impact on metabolisms search (Law of Ukraine of 21.02.2006 Ne 3447-IV «On pro-
of Iipid§, proteins and nucleic acids. Some studies report that tection of animals from cruelty» // Supreme Council of
Laproxide-303, polyols P-373-2-20 and P-5003-AC may pro- Ukraine. 2006; 27:230 and European convention for the pro-
duce detectable reproductive impairments of experimental tection of vertebrate animals used for experimental and other
animals [9; 10; 13]. However the influence of Laprol-604 on scientific purposes. Strasbourg 18.03.1986
reproductive system, as well as, the quantitative data on ex- http://conventions..coe.int/treaty/en/Treaties MW ord/123.doc) [3].
posure to LaproI-GQ4 ha_s not been avall_able to allow the Pregnant rats routinely monitored during study as an as-
dose-response relationship to be characterized. sessment of their general health and to effect of Laprol-604
Th_e weight of pregngnt_ rats, t_helr food and water con- administration. Daily observation was performed in the af-
sumption, as well as their liver weight have been examined ternoon to assess the health of the dams. In this observation,
with the goal of researching the reproductive toxicity of behavioral status, respiratory signs, skin, eyes, and excretory
Laprol-604. products were noted. Pregnant rats have been weighed on

the 0, 6, 9, 12, 15, 18, 20-th days of gestation. Throughout

Materials and metho ] .
ds rat gestation food and water consumption were recorded.

~Laprol-604 was provided from Science and Production On 20-th gestational day 10 pregnant rats from each
Joint Stock Company "Sintez PAV" (Shebekino, Russian). group were euthanized for humane reasons to prevent autol-
Laprol-604 was reported to be 96% pure by the supplier. For ysis and tissue loss.
all studies, Laprol-604 was diluted in deionized water and During the necropsy, an external examination of the
prepared fresh daily. pregnant rats was done; all organs were examined, in situ.

The livers were removed, weighed and immediately frozen on

" To cite this English version: Popova T.M. Adverse effects of laprol-604 on pregnant wistar rats// Problemy ekologii ta medytsyny. - 2016. - Vol
20, Ne 3-4. - P. 43-46.
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dry ice and stored at - 80°C for investigation. Liver weights
were recorded.

Statistical analysis of the data was performed using
GraphPad Prism 5. Student’s t test was used to detect differ-
ences between independent groups of normally distributed
variables; difference between groups was considered statis-
tically significant at p<0.05.

Results

The influence of Laprol-604 on weight gain in pregnant
rats was 25,10+1,280g (controls), 22,10+1,26g, 18,20+1,26*g
and 12,63+1,29*g (1-rst, 2-nd and 3-rd group, respectively)
on the 6-th gestational day (Fig.1) .
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Fig. 1. Impacts of Laprol-604 on weight gain in pregnant rats.

On the 12-th gestational day, the weight gain in pregnant
dams were 59,80+2,31g (controls), 42,7+2,96g, 29,30+£2,18%g
and 18,93+1,37*g (1rst, 2nd and 3rd group, respectively). On
the 18-th gestational day, the weight gain in pregnant rats
were 79,70+2,68g (controls), 57,5+2,68g, 45,10+2,26g* and
39,30£2,09*g (1rst, 2nd and 3rd group, respectively). The
results of weighting of rats were 88,30+3,52g (controls),
61,11+£1,67*g, 58,70+2,93*g and 47,80+2,03*g (1rst, 2nd and
3rd group, respectively) on the 20-th gestational day. A
treatment effect of Laprol-604 was significantly different indi-

cated in 3-rd and 2-nd groups compared with controls, with
the exception of the 1-rst group (0,125 mg/kg) group. Signifi-
cant variations from controls for the 12,5 mg/kg dose group
beginning at 6 gestational day (GD), the 1,25 mg/kg dose
group at from GD 12 to GD 18.

It showed be noted, the significant reduction of food con-
sumption (Fig.2). and, in the same time, the water intake was
increased in these groups of pregnant rats (Fig.3).

Daily food consumption by pregnant rats
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Fig. 2. Daily food consumption by pregnant rats.
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Fig. 3. Daily water consumption by pregnant rats.

Laprol-604 showed dosage dependent developmental
toxicity when the pregnant rats were exposed. It led to re-
duced statistically significant body weight of pregnant dams.
In contrast, Laprol-604 administration increased maternal
liver weight in a dose-dependent fashion. Indeed, in the
highest dosage 3-rd group (12,5 mg/kg), the livers weight

almost doubled (16,7+0,44*), compared with those
(9,2+0,66) in controls. Indeed, in the highest dosage 3-rd
group (12,5 mg/kg), the livers weight almost doubled
(16,7+0,44*), compared with those (9,2+0,66) in controls
(Table 1).

Table 1
Effect of Laprol on rat maternal liver weight (M+m)

| Gestational day |

Groups of animals |
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First grou Second grou Third grou
Contrgl group 0,1259mg/lfg oo mg/kgp s rgg/kg
(n=10) (n=10) (n=10) (n=10)
Liver weight, g
20 11.7+0.4 | 13.1£0.5 | 15.2+0.4* | 16.7+0.44*
20 Relative liver weight, (%)
4.020.1 | 5.1%0.1 | 5.8+0.1* | 6.8+0.1*

Note. * Significant differences (p < 0.05) from control values.

With the 20-day exposure Laprol-604 affected liver
weight in pregnant rats (Table 1). The liver/body weight ratio
was increased in the 1,25 mg/kg and 12,5 mg/kg dosage
groups the most likely reflecting the marked body weight def-
icit.

Discussions

Maternal toxicity of Laprol-604 indicated by deficits in
weight gain, reduction of food consumption, increase in
drinking regimen and largamente of liver weight were ob-
served in 1-rst, 2-nd and 3-rd groups, during pregnancy. The
severity Laprol-604 induced effects were dose-dependent.
The lag in weight gain was particularly pronounced in the 3-
rd group (the highest dosage group, 12,5 mg/kg), which ex-
hibited significant reduction of food intake but water con-
sumption was increased, duration of pregnancy period. The
Laprol-604-induced reductions of weight gain in the pregnant
rat seen here are comparable to similar alterations produced
by the non-ionic surfactant in the rats and mice [13], indicat-
ing that the adverse effect on maternal weight gain may be a
common feature of toxicity for the non-ionic surfactants. Liver
enlargement might be associated with biochemical disturb-
ances is another feature seen after exposure to Laprol-604
and other non-ionic surfactants [9; 10; 13]. A somewhat
similar finding was obtained in another study. An increase of
liver weight is generally observed in rodents during pregnan-
cy (by about 24% in rat, Buelke-Sam et al., 1982) [2]. Above
and beyond this physiological change, significant elevations
of hepatic weight were found in the 3-rd group as much as
twofold over the corresponding the rat of control group. In-
terestingly, the small increase in the relative liver weight in
the 0,125 mg/kg dosage group largely reflected the reduction
of body weight, rather than a net increase of liver weight.
Like as an explanation for these findings may be attributed to
the relatively low dosage of Laprol-604. Nonetheless, the
high sensitivity to Laprol-604-induced liver toxicity in the rat
of 3-rd group should be noted and the liver weight increase
estimated at 1,7 times.

The liver being the major organ carrying out metabolic
and detoxification processes is unique among the body’s vital
organs. Organ weight can be the most sensitive indicator of
an effect of an experimental compound, as significant differ-
ences in organ weight between exposure and un exposure
(control) animals may occur in the absence of any morpho-
logical changes [1].

The liver is such a frequent target organ in toxicity stud-
ies (in fact, the most common) that a discussion of some of
the more common lesions that occured in the pregnant rats
seems warranted. Observations carried out on the pregnant
rats, lead to the following findings: continuous increase of
liver weight along pregnancy from 2nd to 20th days, mainly
within the 2nd week (organs making), to reach limit value on
the 18th day [1; 5].

The overall mother's weight is proportional to liver weight
in pregnant rats of control group. All these facts underline
metabolic relations between mother and fetus during preg-
nancy.

Acknowledging the results reported here and the fact that
Laprol-604 is frequently used a variety of industry, it is nec-
essary continue research the influence of Laplor-604 on dif-
ferent metabolic pathways of living organisms.

Conclusion

1. Within the experimental model reported here, we
have shown that the exposure to Laprol-604 on pregnant
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Wistar rats reduces the weight gain and the food con-
sumption of animals, moreover, elevates their daily water
intake. The adverse effect of Laprol-604 was dose-
dependent.

2. Liver weights of the Laprol-604 -exposed pregnant
rats, except 1-rd group, were different from controls ap-
preciably. It should be noted, while body weight was defi-
cit, the relative liver weight of all Laprol-604 dosage
groups was significantly increased. Indeed, in the highest
dosage 3-rd group (12,5 mg/kg), the livers weight almost
doubled (16,7+0,44*), compared with those (9,2+0,66) in
controls. Indicating the adverse effect on maternal weight
gain may be linked with intoxication caused by Laprol-
604 a common feature of toxicity for the non-ionic surfac-
tants.
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Summary

The article reports the results of research Laprol-604-induced effects on general weight, liver weight of pregnant rats,
and their food and water consumption. Pregnant Wistar rats were administered 0,125; 1,25 and 12,5 mg/kg Laprol-604
once daily by gavage from the second gestation day (GD) to the twentieth GD. Maternal toxicity of Laprol-604 indicated
by deficits in weight gain, reduction of food consumption, increase in drinking regimen and largamente of liver weight
were observed in 1-rst, 2-nd and 3-rd groups, during pregnancy. The severity Laprol-604 induced effects were dose-
dependent. The lag in weight gain was particularly pronounced in the pregnant rats of the 2nd and 3-rd groups. Preg-
nant rats in the 2nd (1,25mg/kg) and 3-rd (12,5 mg/kg) groups failed to gain any weight until the last week of pregnan-
cy. These weight gain deficits corresponded to significant reductions in food consumption throughout gestation. Liver
weights of the Laprol-604 -exposed pregnant rats, except 1-rd group, were different from controls appreciably. It should
be noted, while body weight was deficit, the relative liver weight of all Laprol-604 dosage groups was significantly in-
creased.

Key words: Laprol-604, polyols, surfactant, reproductive toxicity, pregnant rat, gestation day, liver weight, food con-
sumption, water intake
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