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Relevance. Everyday contact of the population with surfactants (SAS) in drinking water poses the problem of timely and prompt
substantiation of pre-nosological highly sensitive indicators of early manifestations of biological activity of detergents and operational
control over the health of the population and the environment. But today the mechanisms of biotransformation, toxicodynamics,
toxicokinetics and metabolic processes that underlie the formation of structural and metabolic disorders when exposed to a surfactant,
taking into account possible long-term effects, have not yet been fully elucidated.

Objective: to investigate the effect of nitrogen-containing surfactants on redox processes in the body of experimental animals.

Materials and methods. The experiments were carried out on 620, and acute experiments on 128 white rats (weight 180-220 g). We
used four ionic nitrogen-containing surfactants with specified technical and physicochemical characteristics: FOM 9, FOM 9-4, FOM
9-12 and FOM 9-20. Doses were chosen so as to determine the lethal effect in the lethal dose (LD) range from 0 to 100. The LD50 was
calculated. The substances were introduced into the stomach in pure form using a metal probe. The animals were observed for up to
15 days. The time of death of the animals and the total amount of the introduced substance were recorded. The animals were subjected
to postmortem examination. Redox processes were qualitatively assessed by the activity of enzymes: cholinesterase, cerulose plasmin,
lactate dehydrogenase, malate dehydrogenase, succinate dehydrogenase, peroxidase, catalase, cytochrome oxidase, by the content of
SH-groups in the blood, by the concentration of biogenic monoamines.

Results. Nitrogen-containing surfactants caused a change in peroxidase activity both upwards and downwards. In all cases, 1/1000
LD50 was inactive. On the 15th day of the experiment, neonol FOM 9-12 reduced the activity of the enzyme, and other substances
did not affect it. By the end of the subacute experiment, neonol FOM 9-4 and neonol FOM 9-12 were reduced, and neonol FOM 9-20
increased peroxidase activity. A similar effect was on the activity of catalase: in all groups, except 1/1000 LD50, on day 30 there was a
decrease in its activity. Cholinesterase activity increased. For the content of SH-groups in the blood on the 15th day there was a tendency
to decrease, which turned into significant differences on the 30th day in 1/10 LD50. The effect of 1/100 and 1/1000 LD50 did not violate
the content of SH-blood groups. A similar eftect was on the content of glutathione in the blood. In a subacute experiment, in groups 1/10
and 1/100 LD50, the content of norepinephrine, tryptophan, serotonin in the liver increased and DOPA and dopamine decreased. The
dynamics of adrenaline did not change. The content of dopamine and norepinephrine increased to a lesser extent in the brain; DOPA
and adrenaline did not differ from the control; tryptophan increased only under the influence of FOM-9. 1/1000 LD50 did not affect the
dynamics of the content of biogenic monoamines. The tested drugs have a similar effect on the body.

Conclusions. A more toxic substance in a subacute experiment is FOM-9. The severity of violations in the dynamics of monitoring
the activity of enzymes has a close dose dependence. The effective dose is set at 1/10, the threshold — 1/100 and the inactive — 1/1000
LD50. Common features of the biological action of nitrogen-containing surfactants are the violation of redox processes, bioenergy,
oxidative phosphorylation, which under appropriate conditions lead to the pathology of vital organs, functions and systems of the body.

Key words: nitrogen-containing surfactants, oxidation-reduction processes, biological action, dose dependence.

Relevance. The problem of protecting centralized
surface sources of drinking water supply from pollution
with surface-active substances (SAS) has acquired
particular relevance today in Ukraine and requires
scientific substantiation and the development of new,
more stringent approaches to methods for assessing
the sanitary and ecological situation in the basins of
these reservoirs, as well as the introduction of effective
ecological hygienic measures to protect both water
sources and public health.

Everyday contact of the population with psychoactive
substances poses the task of timely and operational
substantiation of pre-nosological highly sensitive
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indicators of early manifestations of biological activity
of detergents and operational monitoring of the health
of the population and the environment for physicians
and biologists. The solution of these issues requires a
deep study of the mechanisms of biotransformation,
toxicodynamics, toxicokinetics and metabolic processes
that underlie the formation of structural and metabolic
disorders when exposed to surfactants, taking into
account possible long-term effects [6, 8].

Objective: to investigate the effect of nitrogen-
containing surfactants on redox processes in the body of
experimental animals.
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MATERIALS AND METHODS

Four ionic nitrogen-containing surfactants with
specified technical and physicochemical characteristics
were used as research objects: FOM 9, FOM 9-4, FOM
9-12 and FOM 9-20 (FOM is the Mannich phenolic base).

In the experimental part of the work to obtain the
required actual material, 620 white rats were used.
128 acute rats (weight 180-220 g) were used in acute
experiments.

Experiments on white rats were performed by the
method of Behrens-Schlosser [2]. Doses were chosen
so as to determine the lethal effect in the range of LDO0-
LD100. LD50 calculations were performed according to
Kerber, Behrens-Schlosser.

Substances were injected into the stomach in pure
form using a metal probe. The animals were observed
for up to 15 days. The time of death of animals and the
total amount of the injected substance was registered.
The results were evaluated on the basis of the average
effective time of death of the animals [4]. Dead animals
and survivors were subjected to pathological autopsy
during these observation periods.

Qualitative evaluation of redox processes was studied
by the activity of enzymes: ceruloplasmin, lactate
dehydrogenase (LDH), malate dehydrogenase (MDG),
succinate dehydrogenase (SDGQG), peroxidase, catalase,
cytochrome oxidase and others [5]. To determine the
activity of serum oxidase (ceruloplasmin), which
directly fixes oxygen, used the method of H.A. Ravin
in modification G.A. Babenka (1968) [4]. Cytochrome
oxidase activity was determined by G.A. Gudilova
and N.I. Sorokina (1968) by oxidation by cytochrome
oxidase of reducing cytochrome C [24]. The activity of
serum LDH was judged by the amount of pyruvic acid
formed, which was determined colorimetrically using
2,4-dinitrophenylhydrazine [3]. The MDG of malic acid
was determined by the Warburg test [7]. Determination
of blood catalase was performed by Bach and Zubkova
[7]. The content of SH-groups in the blood was detected
by the method of ampermetric titration with silver nitrate,

proposed by Kolthof and Harris, in the modification
of V.V. Sokolovsky [9]. The concentration of biogenic
monoamines was determined by the method of Y. Endo
and Y. Ogura, for their binding was used carboxymethyl
cellulose company «Reanal».

RESULTS AND DISCUSSION

All test substances after the end of the subacute
experiment statistically significantly in 1/10 and
1/1000 LD50 reduced serum creatine phosphokinase
activity, increased the activity of lactate dehydrogenase,
asparagine and alanine aminotransferases, y-glutamate
transferase and Neonol FOM 9-20, neonol FOM 9-4 and
FOM 9-12 reduced the activity of a-hydroxybutyrate
dehydrogenase. In other cases, there was both an increase
and decrease.

In groups of animals under the influence of nitrogen-
containing surfactants in 1/10 and 1/100 LD50 there was
an increase in the activity of cholinesterase (HE) in serum
and acetylcholinesterase (AHE) — in the brain (Table 1).
1/1000 LD50 was inactive according to this indicator.

Cholinesterase is known to be found in the liver,
blood plasma and other tissues. In many ways, it is an
indicator of the functional activity of the liver and CNS.
Therefore, the observed increase in the activity of this
enzyme can be interpreted as the primary response of
the liver to the action of nitrogen-containing surfactants
and its participation in the formation of protective and
adaptive mechanisms and the action of xenobiotics.

An important place in the anti-radical protection of
the body belongs to peroxidase, which plays a leading
role in the decomposition of peroxides and free radicals.
Nitrogen-containing surfactants in the dynamics of
observation caused a change in the activity of this enzyme
both upwards and downwards. In all cases, 1/1000 LD50
was inactive (Table 2).

Thus, on the 15th day of the experiment, neonol FOM
9-12 reduced the activity of the enzyme, and the other
substances did not affect it. By the end of the subacute
experiment, neonol FOM 9-4 and neonol FOM 9-12 were

Table 1

Dynamics of XE and ACE activity in white rats in a subacute experiment
(Mzm), A pH/1 year

Observation period, days
Substance Dose, LDS0 HE (blood serum), pH/1 year AHE (brain)
15 days 30 days 30 days

Control 0,375+0,03 0,490+0,037 0,065£0,010 T

FOM-9 1/10 0,466+0,02 T 0,860+0,04 T 0,129+0,012 T

1/100 0,443+0,03 T 0,754+0,03 T 0,140+0,014 T

Neonol 1/10 0,526+0,03 T 0,931+0,14 T 0,960+0,009 T

FOM 9-4 1/100 0,429+0,01 T 0,820+0,07 T 0,156+0,023 T

Neonol 1/10 0,536+0,03 T 0,794+0,06 T 0,112+0,005 T

FOM 9-12 1/100 0,487+0,02 T 0,916+0,08 0,136+0,090 T

Neonol 1/10 0,475+0,02 T 1,183+0,05 T 0,113+0,005 T

FOM 9-20 1/100 0.520+0,03 T 0,679+0,031 T 0,140+0,008 T
Note: T -increase activity, P<0,05
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Table 2
Dynamics of blood peroxidase activity (c) in a subacute experiment
Observation period, days
Substance Dose, LDSO 15 days 30 days
M+m P M£m P
Control 80,83+5,83 52,50+2,14
FOM-9 1/10 98.32+4,72 >0,05 44,73£3,28 >0,05
1/100 96,15+6,13 >0,05 45.81+£2,17 >0,05
Neonol 1/10 67,40+3,15 >0,05 36,45+4,63 | <0,05
FOM 9-4 1/100 65,12+4,18 >0,05 37,29+2.85 | <0,05
Neonol 1/10 57,83+5,19 | <0,05 40.26+3,17 | <0,05
FOM 9-12 1/100 68,74+4,60 >0,05 41,38+4.29 | <0,05
Neonol 1/10 80,55+2,46 >0,05 93,34+9.62 T <0,05
FOM 9-20 1/100 84,27+3,85 >0,05 95,82+830 T <0,05
Note: T —increase activity; | — decrease activity
Table 3
Dynamics of blood catalase (C) activity in a subacute experiment
Observation period, days
Substance Dose, LDS0 15 days 30 days
M+m P M+m P
Control 80,83+5,83 52,50+2.14
FOM-9 1/10 98.32+4,72 >0,05 44.73+3,28 >0,05
1/100 96,15+6,13 >0,05 45,81+£2,17 >0,05
Neonol 1/10 67,40+3,15 >0,05 36,454,063 | <0,05
FOM 9-4 1/100 65,12+4,18 >0,05 37,29+2.85 | <0,05
Neonol 1/10 57,83+5,19 | <0,05 40,26+3,17 | <0,05
FOM 9-12 1/100 68,74+4,60 >0,05 4138+429 | <0,05
Neonol 1/10 80,55+2,46 >0,05 93,34+9,62 T <0,05
FOM 9-20 1/100 84,27+3,85 >0,05 95,82+8,30 T <0,05
Note: T —increase activity; | — decrease activity
Table 4
The content of the SH group (mg%) in the blood of white rats
Observation period, days
Substance Dose, LDS0 15 days 30 days
M+m P Mz£m P
Control 82,57+2.84 84,71£3.50
FOM-9 1/10 69.20+1,35 <0,05 62,17+2,11 <0,05
1/100 76,35+4,26 >0,05 79,15+3,86 >0,05
Neonol 1/10 78.52+3,64 >0,05 66,32+2.94 <0,05
FOM 9-4 1/100 80,38+5,16 >0,05 88,57+3,25 >0,05
Neonol 1/10 86,22+4,13 >0,05 64,25+3.,17 <0,05
FOM 9-12 1/100 80,35+2,97 >0,05 87,19+4,61 >0,05
Neonol 1/10 85,43+2,15 >0,05 70,38+2,26 <0,05
FOM 9-20 1/100 81,92+6,24 >0,05 89.63+4.35 >0,05
Table 5
The content of glutathione (mg%) in the blood of white rats
Observation period, days
Substance Dose, LD50 15 days 30 days
M+m P Mztm P
Control 13,70+2,24 12,68+1.93
FOM-9 1/10 12,10+3,26 <0,05 8,74+1,66 <0,05
1/100 14,29+1.83 >0,05 14,7242,25 >0,05
Neonol 1/10 11,74+3.46 >0,05 7.96+2,16 <0,05
FOM 9-4 1/100 12,15+1,92 >0,05 15,96+2,37 >0,05
Neonol 1/10 11,79+2,78 >0,05 10,42+3,58 <0,05
FOM 9-12 1/100 14,16+3,56 >0,05 14,13+2,74 >0,05
Neonol 1/10 10,23+£3,74 >0,05 112,82+43,19 <0,05
FOM 9-20 1/100 15,48+1,87 >0,05 13,66+2,78 >0,05
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reduced, and neonol FOM 9-20 increased peroxidase
activity.

The studied nitrogen-containing surfactants had a
similar effect on catalase activity (Table 3). In all groups
of animals, except 1/1000 LD50, for 30 days there
was a decrease in its activity. The detected changes in
enzymatic activity may be associated with depletion of
function as a result of the accumulation in the body of
peroxides, hydroperoxides, free radicals.

It is known that surfactants, acting on the cell
membrane, disrupt the structure of unsaturated fatty
acids, which are sources of free radicals, and surfactants
themselves, metabolized in the body, form peroxides,
hydroperoxides, aldehydes, ketones. These are the
sources to quench the consumption of this enzyme. It
can be assumed that nitrogen-containing surfactants in
1/10 and 1/100 LD50 lead to the accumulation in the
body of underoxidized products in the form of peroxides,
hydroperoxides, aldehydes, free radicals, ketones and
others. FOM-9 and neonol FOM 9-4 had a stronger
effect on the state of the antioxidant system. Studies have
shown that surfactants to some extent in the tested doses
affect the content of SH-groups in the blood of white rats
(Table 4).

As can be seen from the table above, on the 15th
day of the experiment there was a tendency to decrease,
which turns into significant differences on the 30th day
of the experiment in 1/10 LD50. The effect of 1/100 and
1/1000 LD50 did not disrupt the dynamics of the content
of SH-blood groups. Redox processes in tissues and
organs are known to be maintained at a certain level by
the ratio of sulthydryl SH groups and disulfide SS groups
in proteins and especially in enzyme proteins. The
catalytic properties of many enzymes, such as B-amylase,
carboxylase, cholinesterase, and others, as well as the
processes of tissue respiration and detoxification of
poisons, are associated with free SH groups. Sulfhydryl
groups are the active principle of coenzyme A, which is
involved in many processes of intermediate metabolism.
Sulfur-containing enzymes lose catalytic activity when
blocking SH groups of proteins.

Thus, the reduction of sulfhydryl groups under the
influence of 1/10 LD50 nitrogen-containing surfactants
may indicate a violation of redox processes in animals
that have been seeded with this dose. Insignificant
increase of SH-groups under the influence of 1/100 LD50
can be considered as a compensatory-adaptive reaction.
The threshold, therefore, is 1/100 LD50.

Nitrogen-containing surfactants have a similar effect
on the dynamics of the blood content of the tripeptide —
glutathione and sulthydryl groups (Table 5).

However, it should be noted that the severity of the
shifts is somewhat weaker in relation to the effect of
substances on blood glutathione. As can be seen from the
table, on the 15th day there was a tendency to reduce
it to 1/10 LD50 in all groups of animals. By the end of
the subacute experiment, the test compounds FOM-9 and
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neonol FOM 9-4 reduced this value in the blood, 1/100
LD50 led to its increase, although it is not statistically
significant that it should be considered as a protective
and adaptive response of the body to toxic surfactants.
threshold, and 1/10 LD50 — the current value.

In asubacute experiment in groups of animals exposed
to nitrogen-containing surfactants 1/10 and 1/100 LD50, a
change in the dynamics of biogenic monoamines and their
precursors in the brain and liver was detected. Thus, in the
liver there was an increase in noradrenaline, tryptophan,
serotonin and a decrease in DOPA and dopamine. The
dynamics of adrenaline did not change. In the brain, the
changes were less pronounced and were characterized
by an increase in dopamine and norepinephrine. Other
indicators (DOPA, adrenaline) did not differ from the
control. Tryptophan increased only under the influence
of FOM-9. 1/1000 LD50 did not affect the dynamics of
the content of biogenic monoamines and their precursors
in the liver and brain of experimental animals.

The results of the studies confirm that the tested drugs
have a similar effect on the body.

CONCLUSIONS

1 1. A more toxic substance in a subacute experiment
is FOM-9.

2. The severity of violations in the dynamics
of observation of enzyme activity has a close dose
dependence. The effective dose is set at 1/10, the
threshold - 1/100 and the inactive - 1/1000 LD50.

3. Common features of the biological action of
nitrogen-containing surfactants are violations of redox
processes, bioenergy, oxidative phosphorylation, which
under appropriate conditions lead to pathology of vital
organs, functions and systems of the body.
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3MIHU OKHNCJ/IIOBAJIBHO-BIZHOBHUX IMMPOLUECIB B OPTAHI3MI BIJIMX LY PIB ITIJ
BITJINBOM A30TBMICHUX IMTOBEPXHEBO-AKTHUBHUX PEHOBHUH

badienko B.B., Caxapoea I.B., /lanunvuenxo JI.1.

Ooecvruii HayionanbHut meduunul ynigepcumem, OQoeca, Yxpaina
gigiena@onmedu.edu.ua

AkTyanbHicTb. [[0BCSKIEHHMI KOHTAKT HACENEHHS 3 TOBEPXHEBO-aKTUBHIMU pedoBrHaMu (ITAP) y nutHiit Boai ctaBuTs 3anaudy
CBOEYACHOTO i ONEPaTHBHOTO OOIPYHTYBAHHS JOHO30JIOTIYHUX BUCOKOUYYTJIMBUX MOKA3HUKIB PaHHIX MPOSIBIB 0i0I0riYHOT aKTUBHOCTI
JIETEPreHTiB 1 OMepaTMBHOTO KOHTPOJIO 332 CTAHOM 3J0pOB’Sl HAceJIeHHs | HaBKOJWIITHBOTO CEpeoBUINA. AJe CHOTOIHI Ie HE J0
KiHIIS 3’siCOBaHi MeXaHi3Mu GioTpaHcpopmallil, TOKCHKOIUHAMIKH, TOKCUKOKMHETUKH i METabOoJIIUHHX MPOIIECIB, 10 JIeaTh B OCHOBI
(opMyBaHHS CTPYKTYpHO-MeTaOO0IiIYHUX ITOPYILIEeHb Mpu Jil Ha opranizm [TAP 3 ypaxyBanHsM MOXIMBUX BiJianeHux e(exris.

Mera: 10CTiAUTH BIJIMB QA30TOBMICHMX MOBEPXHEBO-aKTUBHUX PEUOBMH HA OKHCIIOBAJIBLHO-BIHOBHI MpOLECH B OpraHizmi
€KCIEPUMEHTAJIbHUX TBAPUH.

Marepiaau Ta metoau. Jlocrniau mposeneHo Ha 620, a rocTpi nociam —Ha 128 6inux mypax (maca 180-220 r). BukopuctoByBaiu
YOTHUPY i0HOTeHHMX a30ToBMicHUX [TAP ¢ 3ananuMu TexHIYHUME Ta Qi3uKo-XiMivHUMHU XapakTepucTrkamMu: ®OM 9, ®OM 9-4, DOM
9-12 Ta ®OM 9-20. Jlo3u obupanu Tak, mod Bu3HaUNTH netansauit edext B intepsani JIJ0-JIJ1100. Pospaxosysamm JIJ[50. PevoBunn
BBOJW/IM B IIUTYHOK Y YMCTOMY BHUJi 32 JOMOMOTOIO MeTaneBoro 3oHay. Crmocrepiranu 3a TBapuHamu 10 15 nHiB. PeectpyBanm uac
3aruerti TBapvH i CyMapHy KiJIbKiCTh BBEICHOI peYOBMHU. TBapUHM MiJIATaIN MaTOJIOr0aHATOMIYHOMY PO3THHY. SIKICHO OIiHIOBaIM
OKMCITIOBAJIBLHO-BITHOBIIOBAaHI IPOLIECH 3a AKTUBHICTIO (JepMEHTIB: XojiHecTepasW, LEpPyNO3IUIa3MiHy, JaKTaTAeTiApOTeHasy,
MaJIaTAeriZiporeHas, CyKIMHATAETipOoreHasy, MEepoKCHIa3u, KaTajasu, LMUTOXPOMOKCHAasM, 3a BMmictom SH-rpynm y kpoBi, 3a
KOHIIEHTpaIlito 6i0TeHHUX MOHOAMIHIB (aApeHaiHy, HopaapeHaniny, Tpuntodany, cepotoniny, JODA i nodaminy).

Pe3yabraTu. AzoroBmicHi [TAP Bukimkany 3MiHy akTHBHOCTI TIEPOKCHIA3H SIK y OiK TiIBUIIIEHHS, TaK i 3HIDKEHHS. Y BCiX BUITaIKaxX
1/1000 JI150 Gyna nenirouoro. Ha 15 106y nocuiny Heonoa @OM 9-12 3HiKyBaB aKTUBHICTH (JEPMEHTY, @ peliTa pe4oBUH HE YHHUIN
Ha HBOTO BIMBY. Jl0 3akiHUeHHs migroctporo excrnepuMenty HeoHon ®OM 9-4 i neonon ®OM 9-12 3umxyBanu, a Heonon ®OM
9-20 nixBuUIyBaB aKTUBHICTH Nepokcuaasu. [loniGuuii BrumB OyB i Ha aKTUBHICTH Karanasu: y Beix rpynax, kpim 1/1000 JIJ50, na 30
1100y CIOCTEpiraaocs 3HMKEHHS 11 aKTUBHOCTI. AKTUBHICTB XOJiHecTepasy miasuiryBanacs. s Bmicty SH-rpyn B xpoBi Ha 15 100y
BiJI3HAYanmacs TEHIEHILs 10 iX 3HWKEHHSI, IO TIepexo/uiia B T0CToBipHi BinminHocTi Ha 30 o6y B 1/10 JIAS50. Brims 1/100 i 1/1000
JIJ150 ne mopyurysas Bmict SH-rpyn xposi. [Toni6nuii BimB OyB i Ha BMICT y KpoBi IiIyTartioHy. Y miaroctpoMy nocmifi, y rpymax 1/10
i 1/100 JIJ150, B mewinmi 306inbH1ryBaBcs BMICT HOpaapeHaliHy, Tpunrodany, cepoToHiHy i 3HmkyBaBcsa JODA i nodaminy. [lunamika
aJipeHaliHy He 3MiHIOBajacs. B ronoBHOMY MO3Ky B MEHIIIil Mipi 30i1b11yBaBCst BMicT godaminy ta Hopanpenatiny; JJODA i anpenaiin
HE BIJPI3HSINCS Bil KOHTPOMIO; TpUnTodan >xe miaBuimyBaBcst Tinbku mix BrumBoM ®OM-9. 1/1000 JIA50 He umHMIa BIIMBY HA
JIMHaMiKy BMicTy GioreHHUX MOHOaMiHiB. BUIIpoOoByBaHi rpenaparyu MaroTh CXOXKY JIif0 Ha OpraHi3M.

BucHoBkH. BibII TOKCHYHOIO PEYOBHHOIO B miarocrpomy gociuini € ®OM-9. BupasnicTs nopyIieHs B AMHAMIL CIOCTEPEKEHHS
AKTUBHOCTI (DEpPMEHTIB Ma€ TicHy 1030BY 3aJiekHicTb. Jlitoua j103a Bu3HadeHa Ha pisHi 1/10, noporosa— 1/100 i nenitoua — 1/1000 JIJI50.
CriabHUMM 0COOIMBOCTIMU Oi0JIONiYHOT J1ii a30TOBMiCHUX MOBEPXHEBO-AKTUBHUX PEUOBMH € IOPYLICHHS OKMCIIIOBAIbHO-BIIHOBHUX
npoltieciB, 0i0€HEPreTUKH, OKUCIIOBATBHOTO (poCPOpUIIOBAHHS, SIKi 32 BiIMOBITHUX YMOB MPU3BOASATH J0 MATOJOTIT JKATTEBO BAKIMBUX
opraiB, (YHKIIi{ i CHCTEM OopraHizmy.

KoatouoBi cioBa: a30TOBMiCHI MOBEpPXHEBO-aKTHBHI PEYOBHHH, OKHCIIOBAJIBLHO-BIJHOBHI TMporecH, OioioriyHa 1is, 1030Ba
3aJICKHICTb.
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U3MEHEHUWE OKUCJIUTEJBHO-BOCCTAHOBUTEJIBHBIX MTPOUECCOB B OPTAHU3ME
BEJIBIX KPbIC MO BIUSIHUEM A30TCOAEPKAILLNX TOBEPXHOCTHO-AKTUBHbBIX
BEHIECTB

baouenxo B.B., Caxaposa HU.B., /Janunvuenro JI.H.

Ooecckuil HayUOHaneHouIl MeOUYUHCKULL YyHUgepcumem, Ykpauna, Odecca, Ykpaurna
gigiena@onmedu.edu.ua

AKTyaJbHOCTb. [l0BCEAHEBHBII KOHTAKT HACEJCHUSI ¢ MOBEPXHOCTHO-aKTUBHBIMU BeliectBaMu (IIAB) B Boxe craBuT 3anady
CBOEBPEMEHHOTO ¥ OMEPATUBHOTO OOOCHOBAHUS JOHO30JOTHYHMUX BBICOKOTYBCTBUTEIBHBIX TIOKa3aTelell paHHUX MPOSBICHUH
OMOJIOTUUECKOM AKTHBHOCTH MOIOIIMX CPEJICTB U ONEPATUBHOTO KOHTPOJIS 32 COCTOSHUEM 3/10POBBS HACEIECHUS M OKPYKaIOIIeH cpeJibl.
Ho cerozust eue He 10 KOHLA BBISICHEHbI MEXaHU3Mbl OMOTpaHC(OPMALIMK, TOKCUKOMHAMMKY, TOKCUKOKMHETHKN 1 META00IMYECKUX
MPOLIECCOB, JEXKAIIMX B OCHOBE (hOPMHUPOBAHMS CTPYKTYpPHO-METAOOIMIECKUX HApyIIeHWH mpu Bo3aeiicTBuM Ha opraxHmsm I[1AB c
YUYETOM BO3MOMKHBIX OT/IAJICHHBIX 3()(EKTOB.

Leab: wnccnenoBaTh BAMSHHUE Aa30TCOAEPIKAIIMX MOBEPXHOCTHO-aKTMBHBIX BEIIECTB HA OKHUCIUTEIHHO-BOCCTAHOBHUTEILHEIE
MPOIIECCHI B OPraHU3ME IKCIIEPUMEHTAIBHBIX )KHUBOTHBIX.

Matepuaasl u Metoabl. OTBITE TPoBeAeHB! Ha 620, a ocTphle onmbITH — HA 128 Genbix kpoicax (macca 180-220 ). Mcnons3oBanu
YeThIPe MOHOTEHHBIX azoTcoAepkamux [IAB ¢ 3anaHHBIMM TEXHHUYECKMMM M (DPU3MKO-XMMHUUYECKMMM Xapakrepuctukamu: ©OM
9, ®OM 9-4, ®OM 9-12 u ®OM 9-20. 1036l BbIOMpAIN TaK, YTOOBI ONpENEIHUTh JeTalbHblil ekt B unrepsane JIJ10-J1/1100.
PaccuntsiBanu JIJ150. BemecTsa BBoAMAN B KETYI0K B YACTOM BUJIE C TIOMOMIBIO META/UTMUYECKOro 30H1a. Ha0monanu 3a KUBOTHBIMU
jo 15 nueit. PerncrpupoBanu Bpemsi THOEIN JKMBOTHBIX M CyMMAapHOE KOJIMYECTBO BBEJECHHOIO BelecTBa. JKMBOTHbBIE MOIeKaIN
MaToJIOTOAHATOMUYECKOMY BCKPBITHIO. KadeCTBEHHO OLEHMBAIM OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIE TMPOIECCH 10 aKTUBHOCTH
(hepMEHTOB: XOJIMHACTEPA3BI, LIEPYIIO3IIA3MUHY, JTAKTATACTHIPOreHa3bl, MAJIATICTUIPOTeHA3bI, Cy KIIMHATIIET UIPOTeHA3bI, IEPOKCHIA3BI,
Karajaasbl, LMTOXPOMOKCHIA3bl, 1O coiepxannio SH-rpynn B KpOBH, [0 KOHLEHTpPALMKM OMOreHHBIX MOHOAMMHOB (@apeHasuHa,
HOpaJpeHanuHa, Tpuntodana, ceporonuta, JJODA u nodpamuna).

Pesyabtarsl. Asorconepuxainue [TAB BbI3Bai M3MEHEHUE AKTHBHOCTH MIEPOKCH1a3bl KAK B CTOPOHY MOBBILICHHUS, TaK 1 CHUXKCHHUSI.
Bo Bcex cmywasx 1/1000 JIJI50 6buta HenelicTByromeit. Ha 15 cytku ombita HeoHON ®OM 9-12 cHMkKan akTUBHOCTH epMEHTa, a
oCTajlbHbIE BEIIECTBA HE OKa3blBAJIM HAa HEro BiIMsSHUA. Jl0 OKOHYAaHUS MOJ0CTPOro 3kcnepuMenTa HeoHol ®OM 9-4 u neonon POM
9-12 camxanu, a Heonom @OM 9-20 moBsImaT aKTUBHOCTE Mepokcuaassl. [lomoOHoe BIwsHIE OBIIO ¥ HA aKTUBHOCTH KaTalasbl: BO BCEX
rpynmnax, kpome 1/1000 JIJ150, na 30 cyTkn HaOMONAN0Ch CHIDKEHHE €€ aKTUBHOCTU. AKTMBHOCTH XOJIMHACTEPa3bl MOBBIIIANACk. J{s
conepxanusi SH-rpyrn B kpoBH Ha 15 CyTKM OTMeUasIach TEHACHIMS K CHKEHUIO, IIEPexXosiias B 10CTOBEpHbIE pazinyus Ha 30 cyTKu
B 1/10 JIJ150. Bausuue 1/100 u 1/1000 JIJI50 ve napymano conepxanue SH-rpynm kposu. [logobHoe BiusiHME ObLIO U HA CONEPIKAHUE
B KpOBHM riyTarroHa. B mogocrpom ombite, B rpymmax 1/10 u 1/100 JIJI50, B nevyenu yBelIMuuBaIoCh COIepiKaHUEe HOPAJApEHAIHA,
Tpunrogana, ceporoHnHa u cHkanoch — JJOPA n nodamuna. Jlnunamuka aapeHaqrHa He MEHsIach. B roloBHOM MO3re B MEHBINEH
CTETICHH YBEIIMYMBAIIOCH cojleprkanue Jodavuna u HopaapeHanina; JJODA u agpeHaInH He OTIIMYAIUCh OT KOHTPOJIS; TPUNTOdhaH xe
MOBBIIIANICS TONBKO 1101 BivstnueM ®OM 9. 1/1000 JI150 He oka3biBaia BIMSHHS HA JMHAMUKY COIEPIKaHMsI OMOTeHHBIX MOHOAMHUHOB.
HWcneiTyembie mpenaparsl 001a1a10T CXO0KAM JEHCTBUEM HA OPTAHU3M.

BoiBoabl. bosee TOKCMUHBIM BELIECTBOM B [10A0CTPOM o1bITe ecThb @OM 9. BrlpakeHHOCTh HApyLUEHUI B AMHAMUKE HAOIIOACHUS
AKTMBHOCTH (hEpPMEHTOB MMEET TECHYIO JI030BYIO 3aBUCUMOCTb. JleiicTBytomas 103a onpeneneHa Ha yposue 1/10, moporosas — 1/100
u Heneicrsytomas — 1/1000 JIZ150. O6ummu 0coGeHHOCTSIME GHOIOTHYECKOT0 JISHCTBHS a30TCOAEPIKAIINX OBEPXHOCTHO-AKTHBHBIX
BEIIECTB SIBISIETCS HAPYIIEHNE OKUCIUTETFHO-BOCCTAHOBUTETBHBIX ITPOLIECCOB, ONOIHEPTETHKH, OKUCIUTENHLHOTO (hOCHOPUITNPOBAHNS,
KOTOpPBIE IPH COOTBETCTBYIOIIMX yCIOBUSX MPUBOASAT K MATOJOTUH )KU3HEHHO BAKHBIX OPraHOB, (DyHKIMH 1 CUCTEM OpraHn3Ma.

KuiroueBble cioBa: a3oTcoiepKallide MOBEPXHOCTHO-aKTHBHBIE BELICCTBA, OKHUCIMTEIbHO-BOCCTAHOBUTEIBHbBIE IIPOLIECCHI,
Ouosornyueckoe IeUCTBUE, 1030Basi 3aBUCUMOCTb.
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