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Aim of this work was to study the activity of antioxidant defense enzymatic link,
glucose-6-phosphate dehydrogenase activity and content of TBA-active products at
long term per oral injection of taurine. Male Wistar rats (4.5 months old and with body
weight 190-220 g) were used in the experiments. Animals were randomly divided into
three groups: one control group and two experimental groups. During 28 days period,
animals were daily injected in esophagus: control group — drinking water, experimental
group | and Il — solution of taurine (40 and 100 mg/kg of body weight, respectively). On
the 29" day, the animals were decapitated under light chloroform anesthesia, and liver,
brain, testes and thigh muscle were extirpated. The tissues were homogenized and
then centrifuged for 15 min at 1,000 g. In supernatant, the activities of superoxide dis-
mutase, glutathione peroxidase, catalase and glucose-6-phosphate dehydrogenase,
and content of TBA-active products were measured. Ratio of antioxidant enzymes activ-
ity to TBA-active products content (AOD/TBA) was calculated. It was determined, that
in rat liver of I** experimental group, the activity of all antioxidant defense enzymes,
glucose-6-phosphate dehydrogenase and content of TBA-active products increased.
Under these conditions, the resistance of this tissue to oxygen free radicals, and AOD/
TBA ratio also increases. In the |I"® experimental group, the superoxide dismutase acti-
vity was similar to control values, but other indices remained higher than in control group.
Similar trend was observed in the thigh muscle of both experimental groups, where it
was found that, activity of antioxidant enzymes and glucose-6-phosphate dehydroge-
nase increased, and the amount of lipid peroxidation products also elevated. At the
same time, the AOD/TBA ratio was the highest in animals of the II"* experimental group.
In testes of animals of the I'* experimental group, an increase in the glutathione peroxi-
dase activity was established, and the content of TBA-active products was the highest
among three groups. A rise in content of TBA-active products caused a decrease in
AOD/TBA ratio in more than 4 times. In the 11 experimental group, it was found that the
increase of antioxidant enzymatic activity and decrease of content of TBA-active pro-
ducts, compared to the It experimental group, caused an increase in AOD/TBA ratio. In
brain tissue, glutathione peroxidase and catalase activity increased at a constant content
of peroxidation products. This caused an increase in AOD/TBA ratio, that indicates growth
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of resistance to oxygen free radicals. Thus, the effect of long term per oral injection of
taurine on the enzymatic link of antioxidant defense is tissue- and dose-dependent.

Keywords: taurine, superoxide dismutase, glutathione peroxidase, catalase,
TBA-active products, liver, thigh muscle, testes, brain.

INTRODUCTION

Free oxygen radicals that are produced in oxidase reactions and mitochondrial
electron transport chain. They are involved in many metabolism processes, in particular,
membrane alteration, capacitation and phagocytosis [16]. However, at high concentra-
tions of free oxygen radicals cell, and organelle membranes are damaged, and homeo-
stasis is violated that can lead to cell death [10].

Antioxidant defense system is a complex of enzymes and organic compounds, task
of which is to maintain the level of free oxygen radicals in physiological limits [9]. Key
enzymes of antioxidant defense are superoxide dismutase that transforms superoxide
anion to hydrogen peroxide which is dissolved by glutathione peroxidase or/and cata-
lase [2]. Glucose-6-phosphate dehydrogenase is one of NADP-dependent enzymes
that provides NADPH" to restore glutathione. Nonenzymatic antioxidant defense sys-
tem includes glutathione, vitamin E, ascorbic acid, and taurine [9].

Taurine is a free sulphur containing amino acid that plays an important role in main-
taining cell antioxidant defense. Taurine was long considered as inert compound, a oxi-
dation product of hypotaurine, having no influence on the activity of antioxidant defense
enzymes and content of free oxygen radicals [1]. However, it was determined, that incu-
bation of brain neurons with taurine caused an increase of activity of antioxidant de-
fense enzymes and glutathione content [16]. Besides, per oral treatment with taurine
under the conditions of diabetes of second type, caused an increase in the activity of
antioxidant defense enzymes and decrease in glucose concentration in blood [23]. Bull
semen incubation with physiological concentrations of taurine increased activity of su-
peroxide dismutase and catalase that resulted in spermatozoa survival increase [11].
Taurine maintained antioxidant defense activity on certain level, that was evidenced by
at decrease in antioxidant defense enzymes and increase in TBA-active products level
at taurine depletion in rat organism [22]. Fifteen days administration of taurine in 1 %
water activity of solution, instead of drinking water, caused an increase of TBA-active
products concentration in rat’s liver [16]. This means that increase of taurine content
may have a negative impact on liver metabolism, though in literature it is positioned as
an antioxidant and detoxicant. Thus, influence of taurine on antioxidant defense system
is not clearly understood. Also, it is necessary to mention that liver, brain, testes and
muscle are organs in which taurine is present in high concentrations and it plays an
important role in production of ATP [24] and in maintaining antioxidant defence [23].
Therefore, mechanisms of long-term oral injection of taurine affects the production and
utilization of oxygen free radicals should be determined.

MATERIALS AND METHODS

Male Wistar rats were used in the experiments. The rats were 4.5 months old and
with body weight 190-220 g at the beginning of the experiments. Animals were ran-
domly divided into three groups: one control group and two experimental groups. During
a 28 day period, animals were daily injected in esophagus: control group — drinking

ISSN 1996-4536 e bionoriuni Ctyaji / Studia Biologica e 2015 e Tom 9/Ne2 e C. 59-70



ANTIOXIDANT DEFENSE OF RAT ORGANISM AT LONG-TERM PER ORAL INJECTION OF TAURINE 61

water, group | and ll-solution of taurine (40 and 100 mg/kg of body weight, respectively).
On 29" day, the animals were decapitated under light chloroform anesthesia, and liver,
brain, testis and thigh muscle were extirpated. All animal experiments were performed
in accordance with European Convention for the Protection of Vertebrate Animals used
for Experimental and Other Scientific Purposes and the Law of Ukraine “On the protec-
tion of animals against cruel treatment”.

Organs were homogenized using Potter-Elvehjem homogenizer at 4 °C in a ratio of
1 g of tissue in 5 ml of homogenization solution. For homogenization were used such
solutions: sucrose (250 mM) — for brain and testis [6], KCI (250 mM) — for thigh muscle
[20], solution consisting of 250 mM sucrose, 1 mM EGTA, 10 mM HEPES (pH 7.2) — for
liver [12]. The homogenates were centrifuged for 15 min at 2,000 g. The supernatant was
discarded and activity of superoxide dismutase with nitroblue tetrazolium (&, = 540 nm;
Ul/mg of protein) [5]; glutathione peroxidase — with ElIman reagent (1, =412 nm; umol
GSH/minxmg of protein) [18]; catalase — with ammonium molibdate and hydrogen per-
oxide (A,,s =410 nm; ymol H,0,/minxmg of protein) [15]; glucose-6-phosphate dehydro-
genase — with NADP* (A,,, = 520 nm; nmol of NADPH/minxmg of protein) were mea-
sured [13]. Peroxidation product content (TBA-active products, TBA; umol/ mg of pro-
tein) was measured with use of phosphorwolframic and thiobarbituric acids according
to S. N. Korabieynikova [15]. Protein content in tissues was measured by Lowry method
at A= 750 nm [17]. Ratio of antioxidant enzymes activity to content TBA (AOD/TBA),
relation of superoxide dismutase and catalase activities (SOD/CAT) and ratio of gluta-
thione peroxidase activity and catalase were calculated (GPO/CAT). All results concer-
ning antioxidant ratios were expressed in relative units — r.u. [7]. Statistical analysis was
carried out as described by M. P. Derkach [5].

RESULTS AND DISCUSSION

Liver is a central organ of taurine metabolism [16]. That is why we studied influence
of per oral injection of this compound on hepatocyte antioxidant defense as one of inte-
gral indexes of its functional activity, physiological state and cell stress tolerance. It was
determined that in liver tissue of | experimental group activity of superoxide dismutase
increased on 52.5 %, and in rats of |l experimental group value of the index did not differ
from control group (see Table).

Glutathione peroxidase activity in liver tissue of both experimental groups increased
proportionally to increase in taurine concentration — correspondingly on 50.0 and 75.0 %
comparing to control group. Analogically, catalase activity in | and |l experimental groups
was higher on 46.2 and 50.0 %, than in control animals. In animals of | experimental
group activity of glucose-6-phosphate dehydrogenase increased on 47.1 %, that points
on necessity in fast glutathione reduction and state of moderate oxidative stress [3]. De-
spite the increase of antioxidant defense enzymes activity, in both experimental groups,
content of TBA-active products increased on 100.0 and 142.8 %, comparing to control.
AOD/TBA ratio did not change in liver of both experimental groups animals. Decrease on
38.1 % of SOD/CAT relation in animals of Il experimental group, may indicate that cells
counter with high concentrations of H,0,, and the increase of GPO/CAT ratio on 15.2 %,
points on possible increase in glutathione production. This correlates with literature,
showing that taurine addition to incubation medium increased glutathione levels [6].

Taurine in liver of both experimental groups led to oxidative stress which was partly
compensated by increase in antioxidant defense enzyme activity in animals of | experi-
mental group. Liver of Il experimental group rats was exposed to high taurine concentra-
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Antioxidant defense and content of TBA-active products in rat organs after long-term
per oral injection of taurine, M+m

AHTMOKCMAAHTHMI 3axXUCT opraHiB wypiB i BMicT TBK-akTMBHUX NpoAyKTiB 3a TpMBanoro
nepopanbHOro BBeAeHHs1 TaypuHy, M+m

Liver

Thigh
muscle

Testes

Brain

SOD, Ul/mg of protein

GPO, umol GSH/minxmg of protein

CAT, pmol H,0,/minxmg of protein

G-6-P DG, nmol NADPH/minxmg of protein
TBA, umol/ mg of protein

AOD/TBA, r.u.

SOD/CAT, r.u.

GPO/CAT, r.u.

SOD, Ul/mg of protein

GPO, umol GSH/minxmg of protein

CAT, pmol H,O,/minxmg of protein

G-6-P DG, nmol NADPH/minxmg of protein
TBA, pmol/ mg of protein

AOD/TBA, r.u.

SOD/CAT, r.u.

GPO/CAT, r.u.

SOD, Ul/mg of protein

GPO, umol GSH/minxmg of protein

CAT, pmol H,0O,/minxmg of protein

G-6-P DG, nmol NADPH/minxmg of protein
TBA, umol/ mg of protein

AOD/TBA, r.u.

SOD/CAT, r.u.

GPOI/CAT, r.u.

SOD, Ul/mg of protein

GPO, umol GSH/minxmg of protein

CAT, pmol H,0,/minxmg of protein

G-6-P DG, nmol NADPH/minxmg of protein
TBA, pmol/ mg of protein

AOD/TBA, r.u.

SOD/CAT, r.u.

GPO/CAT, r.u.

0.59+0.12
0.12+0.02
0.26+0.02
1.04+0.04
0.07+0.01
0.07+0.01
0.63+0.04
0.46+0.02
0.70+0.27
0.20+0.02
0.47+0.04
0.55+0.02
0.08+0.02
0.66+0.05
1.24+0.07
0.43+0.01
0.23+0.04
0.16+0.04
0.38+0.04
1.20+0.22
0.03+0.01
0.42+0.06
0.59+0.04
0.42+0.05
1.08+0.24
0.18+0.04
0.18+0.03
2.08+0.31
0.14+0.03
0.10+0.03
1.92+0.29
1.02+0.09

- Taurineinjection
I,n=5 I,n=3
0.90+0.18* 0.54+0.10%
0.18+0.02** 02120 O
0.38+0.04* 0.39+0.02%#
1.53+0.11* 1.18+0.10
0.14+0.03** 0.17+0.02#
0.12+0.03 0.08+0.01
0.55+0.02 0.39+0.06*
0.44+0.01 0.53+0.01#
1.11+0.34* 0.9740.13*
0.32+0.02*** 0.31£0.01%#
0.61+0.09* 0.61+0.07#
1.75+0.18* 1.44+0.25
0.24+0.07** 0.15+0.05*%
0.63+0.09 1.23+0.32
1.334£0.09 1.60+0.13
0.55+0.03* 0.50+0.02
0.27+0.08 0.60+0.10%8&
0.24+0.03** OISOE0I0 s
0.39+0.02 0.57+0.01#%&
1.3940.14 1.44+0.23
0.23+0.05** 0.13+0.03#&
0.09+0.003*** 0.75+0.04%#
0.61+0.07 1.05+0.11%&
0.61+0.04* 0.52+0.02
1.214£0.30 1.37+£0.10
0.28+0.02** 0.25+0.01%
0.38+0.03** 0.55+0.04###88&
3.2240.15* 2.17+0.18
0.13+0.03 0.12+0.04
0.27+0.04* 0.66+0.13"
0.98+0.20* 1.00+0.08"
0.76+0.06* 0.46+0.02##

Comments: SOD - superoxide dismutase, GPO — glutathione peroxidase, CAT— catalase, G-6-P DG — glu-
cose-6-phosphate dehydrogenase, | — first experimental group, 1l — second experimental group,
* — statistically significant differences between control group and | group, # — between control
group and Il group, & — between groups | and Il (* P<0.05; ** P<0.01; *** P<0.001; # P<0.05;

MpumiTkK:

# P<0.01; #* P<0.001; & P<0.05; % P<0.01; %& P<0.001).

CO[L - cynepokeugamcmyTasa, MO — rnyTtaTioHnepokemaasa, KAT— katanasa, -6-O00 — rnto-
K030-6-chochataerigporeHasa, | — nepiua gocnigHa rpyna, |l — gpyra gocnigHa rpyna, * — ctatuc-
TMYHO [OCTOBIpHA Pi3HULS MiX MOKasHUKamu TBapuH | JOCMiAHOI Ta KOHTPOMbHOI rpynu, # —
Il gocnigHoi Ta koHTponbHoI rpynu, & — | Ta Il gocnigHux rpyn (* P<0,05; ** P<0,01; *** P<0,001;
#P<0,05; # P<0,01; #* P<0,001; & P<0,05; & P<0,01; & P<0,001).
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tion that leads to an acute increase in lipid peroxidation and accumulation of hydrogen
peroxide and hydroxyl anion. An increase in hydrogen peroxide and hydroxyl anion con-
centration inhibit activity of superoxide dismutase, and activity of glutathione peroxidase
is higher not only comparing to control, but, also comparing to | experimental group.

Skeletal striated muscle is a tissue that has a great necessity in ATP produced by
mitochondria. It was shown that oral administration of 1 % taurine solution in drinking
water to rats increased the distance that animals can run, their endurance and de-
creased time during which the distance was ran through. This effect was triggered by an
increase in electron transport through the respiration chain, and faster ATP synthesis
[25]. However, this may involve increase of free oxygen radicals concentration.

Indeed, in thigh muscle of both experimental groups content of TBA-active products
was increased. The highest concentration was found in animals of | experimental
group — 200.0 % higher than in control (see Table). In animals of Il experimental group,
content of TBA-active products was on 87.5 % higher comparing with control. Because
of oxygen free radicals growth in thigh muscle of both experimental groups, the activity
of antioxidant defense enzymes and glucose-6-phosphate dehydrogenase increased.
In Ist experimental group GPO/CAT ratio increased.

Received data suggest that injection of taurine increased production of free radi-
cals of oxygen, and despite of the enzymatic antioxidant defense link activity growth,
it did not provide their utilization in muscle tissue.

Testes — gonads of male mammals that are characterized by high level of reaction
to oxygen free radicals. With increase of their concentration in tissue, DNA of sperma-
tozoa, their organelles are destroyed, and even spermatogenesis is violated [11]. Be-
cause of this, it is vital to support antioxidant defense in testes. Taurine is determined in
high concentrations in testes, and it shows a dose-dependent antioxidant effect on sper-
matozoa [11]. That is why, we studied influence of per oral injection of taurine on anti-
oxidant defense enzymes activity and content of lipid peroxidation products in rat testes.

Differently from liver, in testes of I*t experimental group animals per oral injection of
taurine caused an increase in glutathione peroxidase activity (see Table). Activity of
other antioxidant defense enzymes did not differ from that in control group. Additionally,
TBA-active products content was 8 times higher comparing with control. AOD/TBA ratio
also pointed negative impact of increase in taurine concentration — in | experimental
group resistance to oxygen free radicals decreased in five times. Such decrease in re-
sistance to oxygen free radicals can be explained by overproduction of hydroxyl anion,
increased ratio GPO/CAT on 31.1 % also pointed on it.

In animals of 1" experimental group, activity of antioxidant defense enzymes in-
creased. Though content of TBA-active products was in three times higher than in con-
trol, it is lower on 177.0 % than in | experimental group animals. Increase in activity of
antioxidant defense enzymes lead to higher AOD/TBA ratio, more than two times, com-
paring with control. That indicated a rise of organism’s resistance to stress, which was
induced by an increase in taurine concentration. Increase of SOD/CAT ratio on 78.0 %
in testes of Il experimental group animals indicated high production of superoxide anion
and increase in hydrogen peroxide utilization by glutathione peroxidase.

Thus, in testes of animals of | experimental group, an increase in hydroxyl anion pro-
duction and insufficient activity of antioxidant defense enzymes in cytosol caused an in-
crease in TBA-active products content. In rat testes of Il experimental group, processes
of oxygen free radicals (O,~, OH-, H,0,) production were activated. This led to activation
of antioxidant enzymes — superoxide dismutase, glutathione peroxidase and mostly
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catalase. Herewith TBA-active products content was lowered comparing with | experi-
mental group. It is possible that the effect of per oral injection of taurine in experimental
groups is implemented by different mechanisms.

El Idrissi [6] showed, that taurine maintains neuron integrity and saves functional
activity of mitochondria on physiological level. However, realization mechanism of such
effect of taurine on neurons in not clearly understood, though scientists assume that it
may be connected to antioxidant effect of taurine.

As in liver tissue of | experimental group animals, in brain of both experimental
groups the activity of antioxidant defense enzymes increased but TBA-active products
concentration stayed at control level. Because of this, increased AOD/TBA ratio (in 1.8
and 5.8 times, correspondingly), which indicates an increase in brain resistance to oxy-
gen free radicals.

Thus, per oral injection of taurine caused activation of antioxidant defense enzy-
matic link in rat brain that is an evidence of increase in oxygen active forms production.
Herewith, an increase of glutathione peroxidase and catalase provide effective antioxi-
dant protection of neurons that keeps the contents of TBA-active products within control.
Since taurine plays a role as nervous system activator [16], an increase in antioxidant
defense enzymes is a probable reaction on an increase of metabolic processes in neu-
rons. Though it is more possible that taurine causes growth of oxygen free radicals con-
centration (hydrogen peroxide and hydroxyl anion), but enzymatic activity is sufficient for
their utilization in this tissue.

To study of antioxidant role of taurine as universal detoxicant and substance that
reduces the content of oxygen free radicals numerous studies are devoted [21-23, 26].
But there are few works that show an effect of per oral animal treatment by taurine on
the antioxidant system of tissues and organs. Our studies show that activity of enzymes
depends on taurine dose and type of tissue target.

After injection directly into the gastrointestinal tract, taurine is absorbed in the orga-
nism. The first organ that is exposed to this compound is liver. Determined increase in
activity of antioxidant defense enzymes and TBA-active products concentration in liver
tissues indicated a rise of oxygen free radicals and destruction of structural components
of hepatocyte membranes (Fig. 1, A). In animals of | experimental group activity of anti-
oxidant defense enzymes increased. This allows to assume that taurine causes in-
creased production of superoxide anion (Fig. 2). Taurine is involved in synthesis of com-
ponents of the respiratory chain [24], and with increase of taurine concentration, increas-
es content of complex | and Il proteins, and activition of electron transporting chain takes
place. Intensification of electron transport in the respiratory chain leads to an increase in
oxygen free radicals, and this activates antioxidant enzymes [23].

In liver of animals of Il experimental group, superoxide dismutase activity was on
control level, and catalase, glutathione peroxidase and TBA-active products concentra-
tion increased, that indicates mechanism of oxygen free radicals production that differs
from | experimental group. Namely, an increased formation of hydroxyl anion and hydro-
gen peroxide (see Fig. 2) that is accompanied by peroxidation of unsaturated fatty acids
and lipoprotein complexes. Other results were obtained under rat detoxification of iron
and arsenic — taurine supported their removal [22]. However, according to these au-
thors, long term (for four weeks) administration of taurine had no effect on the antioxi-
dant defense of three-month rat liver [22]. Study of the antioxidant-prooxidant influence
of taurine on 20—-22 months old rats showed a decrease in glutathione peroxidase acti-
vity and an increase in concentration of TBA-active products in liver [21].
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Fig. 1. Normalized indices of antioxidant enzymes, glucose-6-phosphate dehydrogenase and TBA-active
products content: A — liver; B — thigh muscle; C — testes; D — brain

Puc. 1. HopmanisoBaHi Noka3HUKM akTUBHOCTEN €H3MMIB aHTUOKCUAAHTHOIO 3aXMUCTY, FMoko30-6-docdar-
perigporeHasu Ta TbK-akTMBHUX NpoaykTiB: A — neviHka; B — M's3u; C — ciM’aHukun; D — M0o30k

A lack of taurine in muscle tissue leads to mitochondrial illnesses (lactic acidosis,
mitochondrial myopathy, ect.) and oxidative stress [23]. However, based on our re-
search, the surplus of taurine also negatively affects tissue antioxidant defense (see
Fig. 1, B). In rat muscle tissue of animals that were given 3 % taurine water solution
instead of drinking water during 30 days, products of lipid peroxidation also increased [3].
Such data indicate dose dependent action of taurine that is realized by different mecha-
nisms. In animals of | experimental group administration of taurine caused an increase
in production of hydrogen peroxide, that may be explained by activation of peroxidases.
While, in Il experimental group, taurine caused a rise of superoxide anion formation
which may be triggered by activation of respiration chain or xanthine oxidase.
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Glutathione peroxidase is the only enzyme which can utilize hydroxyl anion. That
is why, the detected increase in activity of glutathione peroxidase and the increase of
TBA-active products content in testes tissue of | experimental group may indicate an
increased production of hydroxyl anion (see Fig. 2). Also, an increase in concentration
of lipid peroxidation products might point on the insufficient activity of glutathione per-
oxidase to utilize oxygen free radicals. These changes can lead to DNA and membra-
ne damage, occurrence of genetic abnormalities and reduce fertilizing ability or cause
infertility [11]. In testes of animals of Il experimental group, superoxide dismutase and
catalase activities are elevated, indicating on stimulation of not only hydrogen peroxide
and hydroxyl anion radical formation, but also on an increased superoxide anion forma-
tion (see Fig. 2). A reduction of TBA-active products content in Il experimental group
compared to |, indicates the activation of antioxidant defense system, but this stimula-
tion is not sufficient enough to return the lipid peroxidation to control level. Probably,
taurine in testes shows prooxidative properties. In contrast to these results, a dose of
150 mg/kg of taurine which was injected to three months immature rats during 4 weeks,
the activity of antioxidant protection enzymes did not significantly change, but sperma-
tozoa had higher mobility viability and lower percentage of the abnormal cells. In addi-
tion, taurine caused a partial recovery of antioxidant defense activity in rat testes by
simultaneous administration with pro-oxidant doxorubicin [2].

|  TAURINE |
Liver | .
Testes Il Liver Il
Muscle |, Il Testes |
Brain |, Il
\]
0; —92, 4,0, HO"
ole o) Fig. 2. Scheme of taurine influence on production
:‘3, 8 8 of oxygen free radicals
Puc. 2. Cxema BNnuBy TaypyHy Ha NpPOAyKLito Binb-
H,O + O, H,O HUX paauKanis OKCUreHy

In rat brain of both experimental groups, the activity of glutathione peroxidase and
catalase increased (see Fig. 2), maintaining effective utilization of oxygen free radi-
cals — the TBA-active products content was on control levels (see Fig. 1, D). Different
results were obtained when taurine was added to drinking water (2 % solution) to rats
20-22 month old: activity of antioxidant defense enzymes decreased [21]. When neu-
rons were incubated with taurine, the activity of glutathione peroxidase increased. This
increase of enzyme activity may be connected with the ability to increase glutathione
reduction in neurons [16].

Thus, the effect of per oral injection of taurine on antioxidant defense enzymes is
tissue- and dose-dependent. Injection of taurine caused a rise in lipid peroxidation activ-
ity in all investigated tissues, and accumulation of TBA-active products there, excluding
brain.
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AHTUOKCUOAHTHUU 3AXUCT OPTAHI3MY LLYPIB
3A TPUBAIOIO NEPOPAIIbHOIO BBEAEHHA TAYPUHY
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MeToto poboTn Byno BMBYMTU aKTUBHICTb E€H3MMATMYHOI NAHKU aHTUOKCUAAHTHOIO
3aXUCTY, aKTUBHICTb [TOKO30-6-hochaTtaerigporeHasn Ta BMICT NPOAYKTIB NEPEKUCHOro
OKMCHEHHS NinigiB 3a nepoparnbHOro BBeAeHHsi TaypuHy. Camuis Lwypis niHii Wistar macoto
190220 r i BikoM 4,5 Micsaus, QiKY Ha TpU rPYNU — KOHTPOIbHY, TBapUHaM SIKOI Npo-
TArom 28 fib WwoaeHHO BBOAUNN y CTpaBOXig NUTHY BOAY, Ta ABi AOCHiAHI, SKMM BBOAUNN
po34umH TaypuHy 3 podpaxyHky 40 (I gocnigHa rpyna) i 100 (Il gocnigHa rpyna) mr/kr macw,
BignosigHo. licna 3aBepLUeHHs OOCHiMpKEHb TBApUH AekaniTyBanu nig ferkum Xropo-
POPMHMM HAPKO30M i BUAINSANM TKAHWUHW MEYiHKU, MO3KY, CiIM’SIHMKa Ta CTErHOBOro mM’si3a.
TkaHWHW romoreHizyBanu, ueHTpudyrysanu npu 1000 g i B cynepHaTaHTi BU3Ha4Yanm ak-
TUBHICTb CynepokcuaancMmyTasu, ryTaTioHnepokecuaasu, katanasu, rmoko3o-6-pocdar-
aerigporeHasu Ta BMicT TBK-akTnBHMX NpoaykTiB. Po3paxoByBanu BigHOLLEHHS akTUBHOC-
TeW eH3UMIB aHTMOKCUAAHTHOMO 3axmcTy Ao BMicTy TBK-aktmBHux npogyktis — AO3/TBK.

BusBneHo, WO y neviHui TBapuH | 4oCnigHOI rpynu 3pocTae akTUBHICTb YCIX €H3U-
MiB aHTMOKCUAAHTHOrO 3axXUCTY, IMK030-6-hocdataerigporeHasu ta BMicT ThK-aktus-
HUX NPOAYKTIB. 3a Taknx yMOB 3pOCTaE OMiPHICTb TKAHUHW BiNlbHUM paguKanam okcure-
Hy, Ha WO BKasye 36inblieHHs BigHoweHHA AOS/TBK. Y Il gocnigHin rpyni akTMBHICTb
CynepoKcUaanCcMyTasm NoBepPTaeTbCA 40 KOHTPOSIbHUX 3HAYEHb, MPOTE iHLUI MOKa3HUKM
3anMLaTbCsa BULLMMUN 3@ KOHTPOrb. [ogibHa TeHAeHLis cnocTepiraeTbCa y CTErHOBO-
My M’s13i TBapuH 060X AoCnigHuMX rpyn, Ae 3p0oCTae 9K aKTUBHICTb €H3UMIB aHTUOKCK-
OAHTHOro 3aXMCTYy i MMoKo30-6-dpocdataerigporeHasn, Tak i BMICT NPOAYKTIB nepekunc-
HOro OKMCHeHHs ninigis. MNpu ubomy BigHoweHHst AO3/TBK € HanBuwmm y TBapuH Il go-
cnigHoi rpynun. Y ciM’stHukax TBapuH | 4ocnigHOT rpynu 3pocTae akTUBHICTb rMyTaTioHmne-
pokcmaasn, ogHak BMIicT TBK-akTUBHUX NPOayKTIB € HanBULLMM. Lle 3yMOBIO€E 3HUXKEH-
He KoediuieHTa AO3/TBK 6inbLu HiX y 4 pasun. Y |l gocnigHin rpyni 3i 3pOCTaHHAM eH3K-
MaTU4HOI aKTUBHOCTI @HTUOKCUAAHTHOIO 3axXUCTy BMICT TBK-akTUBHUX NPOAYKTIB 3HU-
XYETbCS, MOPIBHAHO 3 | 4OCNIAHOK rpynoto, BiAMOBIAHO 3pocTae i BigHoweHHa AO3/
TBK. Y TkaHuHI MO3Ky akTMBHOCTI rnyTaTioHNepoKcuaasn Ta katanasu 3poctanu y pasi
HEe3MiHHOro BMICTY NPOAYKTIB MEPEKUCHOr0 OKUCHEHHS ninigis. Lle 3ymoBmntoe 3pocTan-
HA BigHoweHHsA AOB/TBK, sike Bkasye Ha 30inbLUEHHsI ONipHOCTi OpraHiamy BiflbHUM pa-
AnKanam oKCUreHy.
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OTXe, BNIMB NepoparnbHOro BBEAEHHS TaypuUHY Ha aHTUOKCUOAHTHUIA 3aXUCT TKa-
HWH LWYpPIB € 40303aneXHUM | TKAHNHOCMELNIYHNM.

Knroyoei cnoea: TaypwH, cynepokcuagucmyTtasa, rnytaTioHnepokcuaasa, Kkata-
nasa, TBK-aKkTuBHI NpogyKTu, NeviHka, CTEFTHOBUIN M'A3, CiM’iHU-
KW, MO3OK.
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Llenbto paboTbl BbIN0 N3Yy4NTb aKTUBHOCTb SH3UMATUYECKOTO 3BEHA aHTUOKCUAAHT-
HOWM 3aluTbl, aKTUBHOCTb [TOKO30-6-hocdaTaernaporeHasbl U cogepxaHue npoayk-
TOB MEPEKNUCHOro OKUCMEHNA NMNUA0B Npu nepopanbHOM BBeaeHuu TaypuHa. Camuos
kpbic nuHUKM Wistar maccon 190-220 r n Bo3pactom 4,5 mecsiLa Aenunun Ha Tpu rpyn-
Mbl — KOHTPOMbHYI, >XMBOTHbIM KOTOPOW B TedeHune 28 CyTOK exedHEeBHO BBOOWMM
B MUWLLEBOA MUTbEBYIO BOAY M ABE 3KCMEpPMMEHTanbHble, KOTOPbIM BBOAUNN PacTBOP
TaypuHa n3 pacyerta 40 (I skcnepumeHTansHas rpynna) n 100 (Il skcnepumeHTansHas
rpynna) mr/kr maccbel, COOTBETCTBEHHO. [locne 3aBepLUeHNs NCCNEAOBAaHNIN XUBOTHbIX
AekanutmpoBanu nog nerknum xrnopodopMHbIM HapKO30M U BbISEMNANW TKaHN NeYeHwu,
MoO3ra, ceMeHH1Ka 1 6egpeHHON MbILLbl. TKaHW FOMOreHU3npoBanu, LeHTpudyrnposa-
nv npn 1000 g 1 B cynepHaTaHTe onpeaensann akTMBHOCTb CynepoKCcMaancmyTasbl, riy-
TaTMOHMEPOKCKAa3bl, Kartanasbl, [MKo30-6-hocdataeraporeHasbsl U CoaepxaHve
TBK-akTnBHbIX NpoayKTOB. PaccuntbiBanu OTHOLLEHWE aKTUBHOCTEN (PepMEHTOB aHTK-
OKCUOAHTHOW 3almnThl K cogepxmnmomy TBK-akTneHbIx npogyktoB — AO3/TBK.

BbisiBNeHo, 4TO B NeYeHM XUBOTHLIX | SKkCNepuMeHTansHoM rpynmnbl Bo3pacTtaeT
aKTMBHOCTb BCEX 3H3MMOB aHTMOKCUOAHTHON 3almnThl, MMIOKO30-6-docdaTtaernapo-
reHasbl 1 cogepxaHve TBK-akTuBHbIX NPOAYKTOB. [Npu Takmx yCnoBusix Bo3pacTtaeT
COMpPOTMBIISAEMOCTb TKaHU CBOOOAHBIM pagukanam KUcropofa, Ha 4TO yKkasblBaeT
yBenuyeHune otHowweHnss AO3/TEK. Bo Il skcnepuMeHTarnbHOM rpynne akTMBHOCTb CY-
nepokcuaaMcMyTasbl BO3BPALLAETCS K KOHTPOMbHbLIM 3Ha4YeHUsIM, 04HaKo Apyrue no-
KasaTenu ocTaloTcs Bbllle KOHTpons. [NogobHasa TeHAeHUMs HabnogaeTcs B 6egpeH-
HOW MbILLILIE XXMBOTHbIX 0BenX aKCneprMMeHTarnbHbIX rpynn, rae Bo3pacTaeT Kak akTuB-
HOCTb 9H3MMOB aHTMOKCUOAHTHOW 3aliuTbl U [NOKO30-6-docdaTtaernaporeHassi,
Tak u cogepxaHne NpoayKTOB MEPEKNCHOro OKMCNeHnsa nunuaos. MNpu 3ToM oTHOLUEe-
Hne AO3/TBK aBnsieTcsi caMbiM BbICOKUM Y XXMBOTHbIX || akcnepumeHTansHow rpyn-
Nbl. B ceMeHHrKax XXUBOTHbIX | 3KCnepuMeHTanbHOW rpynmnbl Bo3pacTaeT akTMBHOCTb
rnyTaTMOHNepoKcMAaasbl, OAHaKo coaepxaHne TBK-akTvBHbIX NPOAYKTOB ABMASETCH
CaMbIM BbICOKUM. JTO NPUBOAUT K CHUXEHMIO koadhdpuumeHta AO3/TBK 6onee yem
B 4 pa3sa. Bo Il akcneprmeHTansHoM rpynne ¢ NoBbILLEHUEM 3H3UMATUYECKON aKTUBHO-
CTU aHTMOKCUOAHTHOW 3alumTbl cogepaHue TBK-akTuBHbBIX NPOAYKTOB CHWXKaeTcs,
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No CpaBHEHMUIO C | aKCMepuUMeHTanbHOW rpynnon, COOTBETCTBEHHO BO3pacTaeT N OTHO-
weHne AOB/TBK. B TkaHK MO3ra akTUBHOCTY MMyTaTUOHMNEPOKCHMAA3bl U KaTarnasbl BO3-
pacTanu, Npu HEM3MEHHOM COAEPXXaHUN NPOAYKTOB NEPEKMCHOIO OKUCIEHUS NTUMAOB.
3710 BbI3bIBaET pocT oTHoweHna AO3/TEK, koTopoe ykasbiBaeT Ha yBeNMYeHMe Comnpo-
TMBMNSIEMOCTU OpraHMa3ma cBOOOAHbBIM pagukanam Kucnopoga.

CnepoBatenbHO, BNUSHME NepopanbHOrO BBEAEHWUS TaypuHa Ha aHTUOKCMAaH-
THYH 3alUTy TKaHew KpbIC 40303aBNCMMOE U TKaHecneLumdnyeckoe.

Knroveenle cnoea: TaypuH, cynepokcuaamcmyTasa, ryTaTMoHnepokcuaasa, ka-

Tanasa, TbK-akTMBHble NpoAyKTbl, NeYeHb, begpeHHast MblLL-
La, CEMEHHUKM, MO3.
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