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The effect of long-term oral taurine administration to rats on activity of lactate dehydrogenase (LDH),
its isozyme content and activity in the whole blood, liver, thigh muscle, brain and testes tissues were studied
in the present work. For this purpose male Wistar rats with body weight 190-220 g were randomly divided
into three groups, they were orally administered drinking water (control group) or taurine solution 40 and
100 mg per kg of body weight ( groups I and II, respectively). The total lactate dehydrogenase activity was
measured spectrophotometrically, the percentage content of isozymes was determined by electrophoresis in
7.5% poliacrylamide gel with further staining according to J. Garbus. It was found that the total lactate dehy-
drogenase activity increased in all studied tissues. In testes of animals of both groups and in brain of group 1
animals, the total percentage contents of isozymes that are responsible for lactate production (LDH4+LDHY)
increased. In liver of animals of both groups and in whole blood of group II animals, the total percentage
content of isozymes that produce pyruvate (LDHI+LDH?2) increased. In thigh muscle of both groups and in
brain of group Il animals the balance between LDHI+LDH?2 and LDH4+LDH5 content did not differ from
control values, though total lactate dehydrogenase activity was significantly higher, than that in the control
group. Thus, the increase in the lactate dehydrogenase activity under long-term oral taurine administration in
different rat tissues was found to be tissue- and dose-dependent and was caused by the increase in the content
of different isozymes. Such increase in group I animals might be explained by adaptive mechanisms to hypoxia
caused by high doses of taurine. For group Il animals high doses of taurine were toxic and directly affected
metabolic processes in the animal bodies.
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actate dehydrogenase (L-lactate: NAD-oxi-
L doreductase EC 1.1.1.27) is an enzyme that

catalyzes the conversion of lactate to pyru-
vate and the corresponding reverse reaction. Direct
reaction occurs at high concentrations of lactate, the
reverse reaction occurs in case of oxygen deficiency
in the cell [1]. This enzyme is a heterotetramer com-
posed of certain combinations of M- and H-subunits.
Different ratios of the subunits in various isozymes
determine the affinity to lactate and pyruvate and
hence their role in the direct or reverse reactions.
There are five isozymes of lactate dehydrogenase
LDHI1-LDHS contained in all tissues of vertebrates
animals [2]. The first two isozymes have higher af-
finity for lactate and therefore, they predominate in
the tissues well supplied with oxygen. LDH3 has
the same affinity for pyruvate and lactate. LDH4
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and LDH5 dominate in the tissues where glycoly-
sis predominates [3]. LDH activity in blood plasma
is a marker of plasma membrane integrity, and the
increase in the LDHS5 content in the liver indicates
degenerative processes [4]. Lactate dehydrogenase
activity and isozymes content in an organism are
not constant values, and are altered during metabo-
lism and under influence of various factors [1]. In
particular, one of the factors that can influence their
content is taurine, which is a sulphur containing free
amino acid that regulates Ca**-homeostasis and car-
bohydrate metabolism [5]. It was shown that taurine
administration by mice on carbohydrate diet induced
a decrease in the concentration of glucose in the
blood and an increase in the content of ATP in the
pancreas, consequent from increased insulin secre-
tion [6]. This confirms the ability of taurine to affect
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glucose metabolism in the organism and, possibly,
regulate the activity of enzymes associated with gly-
colysis. Adding taurine to neurons previously incu-
bated with MPP*, a substance that causes neurons
degeneration, lead to increased lactate dehydroge-
nase activity and ATP re-synthesis [7].

Since lactate dehydrogenase is one of the mark-
ers of metabolic functional stability, the aim of the
study was to investigate the effect of long-term oral
administration of taurine on the total lactate dehy-
drogenase enzyme activity and the content of its
isozymes in different rat tissues.

Materials and Methods

Male Wistar rats were used in the experiments.
The rats were 4.5 months old and had body weight of
190-220 g at the beginning of the experiment. Ani-
mal experiment was performed in accordance with
European Convention for the Protection of Verte-
brate Animals used for Experimental and Other
Scientific Purposes and the law of Ukraine On the
Protection of Animals Against Cruel Treatment.
Animals were randomly assigned to three groups:
one control group and two experimental groups.
Over a 28 day period, the animals were daily ad-
ministered in the esophagus with: control group —
drinking water, group I — solution of taurine 40 mg/
kg, group II — solution of taurine 100 mg/kg. First
dose was selected because it induced recovery of the
nervous system in mice after administration of etha-
nol per os [8]. Second dose is one fiftieth of LD,  and
often used in studies of taurine detoxication effects
[9-11]. The animals were decapitated on the 29" day
under light chloroform anesthesia and blood was col-
lected in a tube with heparin. Liver, brain, testis and
thigh muscle were isolated. After blood sampling,
the number of erythrocytes was determined by col-
orimetry at 670 nm [12]. The hemoglobin content
was determined by cyanmethemoglobin method at
540 nm [12].

Organs were homogenized using Potter-Elve-
hjem homogenizer at 4 °C in a ratio of 1 g of tissue in
5 ml of sucrose solution (250 mM). The homogenate
was centrifuged for 15 min at 2000 g and the super-
natant was collected. Lactate dehydrogenase activity
in the whole blood and in the supernatant was deter-
mined by spectrophotometry and was derived from
the rate of reduction of NAD" per mg of protein [13].

LDH isozyme composition was determined by
electrophoresis in 7.5% polyacrylamide gel (PAGE)
followed by staining according J. Garbus [14]. Elec-
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trophoresis analysis was performed using software
TotalLab (Fig. 1). Assuming that the activity of a
specific isozyme was proportional to its percentage
content, we calculated activity of each isozyme of
lactate dehydrogenase (a,) by the formula:

_ A [LDHn]
=100

where A is a total activity of lactate dehydrogenase
(uM of NADH/(minxmg protein), [LDHn] is the con-
tent of the corresponding isozyme (%).

To obtain suspension of isolated liver mito-
chondria, tissue was homogenized at 4 °C in a solu-
tion consisting of sucrose 250 mM, EGTA 1 mM,
HEPES 10 mM; pH 7.2 [15]. The homogenate was
centrifuged for 15 min at 2000 g, and then the super-
natant was collected and centrifuged for 20 min at
9000 g. After the second centrifugation, the super-
natant was discarded and the pellet was resuspended
in a solution consisting of sucrose 250 mM, tris-Cl
25 mM, KH,PO, 10 mM; pH 7.4 [16].

The rate of oxygen uptake by the liver mito-
chondria was determined by polarographic analysis
in a thermostatic cell (25 °C). The rate of oxygen
consumption was determined under endogenous
respiration (the absence of exogenous substrates,
S, state according to Chance), under addition of the
oxidation substrates such as a-ketoglutarate (5 mM,
S, state), the substrate of oxidative phosphorylation
ADP (200 nM, S, state) and after this phosphate ac-
ceptor was depleted (5,A™) [17].

The total protein concentration in tissues and
mitochondrial suspension was determined by the
Lowry assay [18] at 750 nm using a SF-46 spectro-
photometer.

Statistical analysis of the obtained data was
performed by variation statistics method using soft-
ware “Microsoft Excel 2010”. The data are presented
as average values and error of the mean (M £ m). The
significance of the data differences was calculated
using Student z-test [19].

Results and Discussion

It was found that taurine affects the total enzy-
matic activity of lactate dehydrogenase in the studied
tissues. In particular, in case of taurine long-term
oral administration, the total enzyme activity in the
blood of group I animals was higher than in the con-
trol by 59% (Table 1). With increased total lactate
dehydrogenase activity, the total percentage content
of isoforms LDH1 and LDH?2 in the blood of group I
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Fig. 1. Electrophoresis of lactate dehydrogenase isozymes (thigh muscle of the control animal)

animals decreased (Fig. 2, 4). It might indicate re-
duced formation of pyruvate. However, the specific
lactate dehydrogenase activity of various isozymes
was assumed to be identical, then, according to our
calculations, activities of not only LDH4 (by 286%)
and LDH3 (by 172%) but also LDH2 (by 47%) in-
creased in the blood of group I animals (Table 2).
Such increase in total lactate dehydrogenase
activity and activity of its individual isozymes in

blood of the group I animals indicated intensifica-
tion of metabolic processes (pyruvate was produced
no less than in the control and possibly more, but
lactate was produced even more). It may be due
to an increased number of blood cellular compo-
nents. Indeed, if the number of red blood cells in
the control group was (5.20 £+ 0.43)x10'%/1, then it
increased to (7.95 + 0.28)x10'%/1 in the animals of
group I (P < 0.01; n = 4-5). At the same time, the

Table 1. Effect of taurine on the total lactate dehydrogenase activity in rat tissues, uM NADH / (minxmg

of protein), n = 5

Animal group

Organ
Control Group I Group II
Blood 246 +0.42 3.91 + 0.44* 3.34+£045
Liver 0.83 £ 0.07 1.41 +0.27 1.20 + 0.12%
Muscles 1.09 + 0.39 3.58 £ 0.91* 1.61 £ 0.37%
Testes 10.15 + 1.52 14.67 + 1.66 15.81 + 0.44*
Brain 10.33 £0,72 18.37 +£2.28%** 18.86 + 1.21%##

Notes (here and further): * statistically significant differences between control group and group I animals, # between
control group and group II animals, & between groups I and IT (* 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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Table 2. Effect of taurine on the lactate dehydrogenase isozymes activity in rat tissues, uM NADH/(minxmg

of protein), n = 4

Animal Isozyme
group LDH1 LDH2 LDH3 LDH4 LDHS5
Blood
Control 0.75+0.12 0.75+0.10 0.25 +0.05 0.28 +0.06 0.63 +0.12
I 091 +£0.10 1.10 £ 0.10* 0.68 £ 0.05%* 1.08 £ 0.09%** 0.47 £0.04
11 1.35 +£ 0.08"& 1.20 £ 0.11# 0.47 £ 0.07%% 0.17 £ 0.03%&& 0.64 +0.07
Liver
Control 0.15+0.01 0.17 £0.01 0.27 £0.02 0.25+0.02 0.040 £+ 0.002
I 0.26 £ 0.03* 0.21 £0.02 0.29 £ 0.05 0.27 £0.03 0.13 £+ 0.01***
II 0.32 £ 0.03% 0.20 = 0.03 0.29 £0.03 0.27£0.04 0.18 £ 0.017##&&
Muscle
Control 0.14 £ 0.02 0.16 = 0.02 0.21 £ 0.04 0.28 +0.06 0.010 + 0.001
I 0.44 + 0.08** 0.55£0.09**  0.64 £ 0.11* 0.91 £0.20* 0.36 = 0.10*
11 0.26 = 0.05 0.27 £ 0.06% 0.25+0.04%¢  0.39 +0.09 0.13 £ 0.03*
Brain
Control 2.32+0.15 2.21 £0.18 2.55+0.21 2.28 £0.10 0.42+£0.05
I 5.53 £0.54** 3.92 + 0.44% 440 £ 0.44%* 5.20 £ 0.39%** 1.31 £ 0.22%
II 4.94 + (0.29%% 414 +£0.30"  4.38 £0.35% 4.42 £ (.53%% 1.18 £ 0.16%*
Testes
Control 276 £0.63 2.66+0.79 1.88 £0.35 1.88 £0.35 0.10 £0.01
I 4.69 £+ 1.42% 3.13+0.86 2.24 £0.65 2.08 £0.48 1.55 + 0.27%%**
11 2.48 +£0.25% 3.86 £ 0.40% 3.34 £047%% 400+ 0.40%&& 2,06 £ 0.36"

hemoglobin content in the blood of group I animals
(93.40 + 3.28 g/1), despite an increase in the num-
ber of erythrocytes, did not differ from the control
animals (101.41 + 8.41 g/1). Such alterations may in-
dicate a compensatory response of the body to the
development of functional hypoxia. A sharp increase
in LDH4 activity may also be an evidence of the de-
velopment of hypoxic condition in the body.

The total activity of lactate dehydrogenase in
the blood of group Il animals did not significantly
differ from control values. At the same time, a shift
of the ratio between the isozymes groups towards
the conversion of lactate to pyruvate was observed.
This was confirmed by an increase in the calcu-
lated activity of LDHI and LDH2 of 80 and 60%,
respectively. Rather significant increase (88%) in
the activity of LDH3 (isozyme, which may convert
lactate to pyruvate and vice versa equally) was also
observed. A number of erythrocytes and hemo-
globin did not differ from control animals and were
(5.76 + 0.42)x10'/1 and 99.5 + 8.16 g/1, respectively.
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Therefore, we concluded that although lactate dehyd-
rogenase activity in blood of the group II animals
was also increased, the mechanisms and the effec-
tiveness of this growth were different.

Blood parameters directly dependent on the
liver condition and taurine is synthesized and uti-
lized directly in it. Therefore, it is important to in-
vestigate the effect of this compound on lactate de-
hydrogenase activity in the liver. Especially because
lactate dehydrogenase plays an important role in the
liver, in particular, converts lactate to pyruvate [1].

It was found that taurine administration led to
the increase in the lactate dehydrogenase activity in
the liver only in rats of group II by 45% compared to
the control (Table 1). The total amount of LDH1 and
LDH?2 in the liver tissue in both experimental groups
under the influence of taurine increased (Fig. 2, B),
owing to, primarily, LDH1 which activity was in-
creased by 73 and 113%, respectively (Table 2).
This indicated higher rate of conversion of lactate
to pyruvate in hepatocytes and thus higher level of
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Fig. 2. Total percentage contents of lactate dehydrogenase isozymes in tissues of control, groups I and II ani-
mals, which characterizes level of aerobic (LDHI+LDH?2) and anaerobic (LDH4+LDHS5) metabolisms; n = 4
(A —whole blood, B — liver, C — thigh muscle, D — brain, E — testes, I — first animal group, Il — second animal

group)

oxidation processes. At the same time, the calcula-
ted LDHS activity also increased significantly in the
liver of animals of groups I and II by 225 and 350%,
respectively. However, even such increase in LDHS
activity did not affect the ratio between the oxygen-
dependent and oxygen-independent isozymes of lac-
tate dehydrogenase.

Increase in the activity of the fifth isozyme of
lactate dehydrogenase is a marker of possible cell
damage [10]. Higher rate of oxygen-dependent me-
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tabolism in the liver, which is partially consequent
from activation of the first isozyme of lactate de-
hydrogenase, may have caused acceleration of free
radical oxidation that lead to cell damage and in-
crease in the fifth isozyme activity. Alternatively, the
increase in LDHS activity may be an adaptive re-
sponse to excessive amounts of lactate in the tissue.

Like in the liver, oral administration of tau-
rine led to increased lactate dehydrogenase activity
in thigh muscle tissue of group I animals by 230%
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(Table 1). At the same time, the total content of
LDHI and LDH2 as well as LDH4 and LDHS did
not significantly alter (Fig. 2, B). In this case, taurine
caused the increase in the synthesis of all enzyme
isoforms, those that were responsible for the forma-
tion of pyruvate as well as those that produced lac-
tate (Table 2). However, the increase in LDH4 and
LDHS activity was more pronounced, which indi-
cated the impossibility of utilization of all pyruvate
in muscle tissue. This condition occurs in case of
oxygen deficiency in the muscles and the formed lac-
tate is transported to the liver where it is converted
into pyruvate [1].

In the muscle of group II animals, only LDHS5
activity increased significantly, although its contri-
bution to the total enzyme activity remained low. It
also indicated the acceleration of glycolysis in the
muscle fibers of group II animals.

The substantial changes in the activity of lac-
tate dehydrogenase under the action of taurine were
observed in the rat brain. The activity increased in
the animals of groups I and II by 78 and 83%, re-
spectively, compared to the control (Table 1). At the
same time, in the brain (like in muscles) of group I
animals, the total content of LDH4 and LDHS5
significantly increased (Fig. 2, D). Considering this,
a significant increase (at least 1.5-2-fold) in the cal-
culated activity of all isozymes (like in muscles)
in group | animals was observed. Almost the same
increase (in contrast to muscles) was observed in
group II animals (Table 2).

The increase in lactate dehydrogenase activity
and alterations in the content of its isozymes in rat
brain tissue of the studied groups indicated an inten-
sification of the processes of glucose utilization and
an increase in the enzyme synthesis. However, the
ratio between the content of isozymes in group 11
did not differ from that in the control, but shifted in
group I animals and the increase in content of LDH4
and LDHS5 was observed. Such changes may occur
upon the reduction of oxygen content to which the
brain is sensitive [20].

Like in the brain, the total enzymatic activity
in testes was high in the control group, but its altera-
tions under the action of taurine were statistically
significant only in group II (Table 1). The ratio of
lactate dehydrogenase isozymes in animals of both
studied groups under the influence of taurine shifted
toward increased content of LDH4 and LDHS (Fig. 2,
E). Less pronounced increase in calculated isozymes
activity in the animals of both studied groups was
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observed. Nevertheless, the increase in LDHS activi-
ty in group I, as well as LDH4 and LDHS5 activities
in group Il indicated an increase in lactate synthesis
in the testes and hence the possible development of
hypoxia (Table 2).

Thus, upon long-term oral taurine administra-
tion, the total lactate dehydrogenase activity in rats
of both experimental groups increased in all studied
tissues. Investigation of neurodegenerative processes
in vitro using toxin MPP* showed that taurine can
restore the lactate dehydrogenase activity [7]. This
study reported that MPP* decreased the activity of
lactate dehydrogenase and enzymatic activity was
restored during the subsequent incubation with tau-
rine for 30 min [7]. However, it is more likely that
taurine affects the activity of lactate dehydrogenase
by increasing glucose utilization rate and hence in-
creasing the concentration of its corresponding sub-
strates. This is consistent with the results of studies
in mice that received carbohydrate diet. Adding tau-
rine to drinking water led to an intensification of in-
sulin secretion and lowering blood glucose level [4].

The total percentage content of isozymes
LDH4 and LDHS increased in the brain and testes
of group I animals. At the same time, the calculated
activity of these isozymes also increased. This indi-
cated an increase in production of lactate, which was
evidently transported with blood to the liver, where
the calculated activity of LDHI increased and this
isozyme converted lactate to pyruvate. However, in
the liver the calculated activity of LDHS producing
lactate also increased. Perhaps the rate of pyruvate
synthesis was too high for its usage and therefore,
such increase in LDHS5 activity might be an adaptive
reaction to high pyruvate concentration.

In favor of the assumption of such process at
long-term oral administration of taurine might serve
the results of research of NADH-dependent part of
mitochondrial respiration in rat liver (Fig. 3). In par-
ticular, it was found that oxygen uptake increased
2-4-fold in the group I animals in all respiration
states (according to Chance).

Long-term administration of taurine also
caused an increase in the calculated activities of
isozymes in group II animals. However, this effect
had a different character and mechanism, whereas
the ratio between the total percentage contents of
isozymes in the brain, muscle and testes did not
change. As a consequence, lactate was not accumu-
lated in the tissues in a large quantity. Indirectly, this
assumption was confirmed by a decrease in the rate
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Fig. 3. Level of oxygen consumption by rat liver mitochondria during long-term taurine administration:
S, — endogenous respiration, S, — respiration at oxidation of exogenous a-ketoglutarate (I mM), S, — ADP-
stimulated respiration (200 nM) with exogenous a-ketoglutarate (phosphorylation), S,/ — ADP depletion
(post-phosphorilation respiration); phosphorylation time (min-mg of protein) was calculated as a product of
time of S, state and the amount of mitochondrial proteins (n = 4)

of oxygen uptake by liver mitochondria in group II
animals. At the same time, the calculated activi-
ties of isozymes LDH1 and LDH2 were increased
in blood, which indicated an increase in oxygen-
dependent metabolism. Perhaps this effect may be
a result of the increased number of reticulocytes in
the blood.

The percentage ratio of isozymes in brain
tissue of the studied animals remained almost un-
changed, which indicated an increase in the synthe-
sis of all five forms of lactate dehydrogenase. And,
thus, it might point to a direct effect of taurine on
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enzyme synthesis and its involvement in the regula-
tion of synthesis of both mitochondrial and cellular
proteins.

We concluded that long-term oral taurine ad-
ministration caused an increase in lactate dehydro-
genase activity in the blood, liver, skeletal muscle,
brain and testes. However, the mechanisms of this
increase, alterations of isozymes composition of lac-
tate dehydrogenase and physiological consequences
that were caused by this increase depended both on
the dose of taurine and the type of the tissue.
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MeTta poboTM — JOCHIAUTH AKTHBHICTH
JaKTaTAETiPOreHa3u, BIJICOTKOBUI  BMicT il
1303MMIB Ta IXHIO aKTHUBHICTH Yy IUIBHINH KpOBI i
TKaHWHAX IEYiHKH, CTETHOBOIO M’53a, TOJIOBHOT'O
MO3KY Ta CIM’SHUKIB IIypiB 3a TPUBAJIOTO MEPO-
pajbHOTO BBEJCHHS TaypuHy. Jlis LbOro camiiiB
mypiB minii Wistar macoto 190-220 r pozainunu
Ha TPU JOCIHIiJHI TPYIH, a TOTIM BBOAHMJIA HMUTHY
BONy (KOHTpOJIBHA Tpymna) ado PO3UYMH TaypUHY B
po3paxynky 40 ta 100 mr/kr macu tina (I Ta II rpy-
nu). CymapHy aKTHBHICTH JIAKTaTAETiIpOreHas3u
BH3HAYaJU CHEKTPOPOTOMETPUYHO, BiJICOTKOBHM
BMICT 1303UMIB — 3 BUKOPHCTAHHSM €JICKTPO(ope3y
B 7,5%-My moniakpriiaMiJHOMY Teli 3 MOAaJIbIINM
(dhapOyBanusm 3a J. Garbus. BusBieHo, mo y Bcix
JIOCTIJPKEHUX TKaHWHAX 301JIblllyBajiach 3araljibHa
AKTHBHICTh JIAKTATJETiAPOTEHA3H. Y CIM'STHHKaX
TBapuH 000X JOCHIJHUX TPyl Ta B MO3KY TBa-
pun rpynu | 3poctana cyma BiICOTKOBOI'O BMICTY
13031MiB, 1110 BiJIMOBIIaIOTh 32 YTBOPEHHS JIAKTATy
(JIATA+JIATS). V newinui TBapuH 000X TOCTiAHUX
TPYII Ta y HiNBHIA KpoBi TBapuH rpynu lI, HaBma-
KM, 30UILIIUBCS BIJCOTKOBHM BMICT 1303UMIB, II[0
nponykywoth mipyBar (JIAUTHIAT2). V w’sa3ax
TBapuH 000X JOCHIAHUX TPYH Ta Y MO3KY TBapHH
rpynu 1l piBaoBara mix Bmicrom JIAUTHIAI2 ta
JIATAHIATS ®e Bimpi3HsUTach BiJ KOHTPOIBHUX
3Ha4eHb, X0Ua CyMapHa aKTUBHICTb €H3UMY OyJia
ICTOTHO BUIIOKO, HiXk Y KOHTpoii. OTxke, 3pocTaH-
HsI aKTUBHOCTI JIAKTAT/ICT1IPOreHA3H B PI3HUX TKa-
HUHAaX OIypiB 3a TPUBAJOTO BBEICHHS TaypHHY €
TKAaHUHOCTICITU(DIYHUM Ta JT0303JICKHUM 1 CIIPH-
YUHEHE 301MBIICHHSM BMICTY PI3HHX 1303MMIiB.
Take 3pocTaHHss y TBapuH rpynu [ nexuts B
OCHOBI aJanTaliiiHMX MeXaHi3MIB [0 TiIOKCIi,
CIPUYMHEHOI BUCOKUMHU JJ03aMU Taypuny. s TBa-
puH rpynu 11 Benuki 1031 TaypruHY € TOKCHYHUMH 1
MPSIMO BILUIMBAIOTH HA MPOLECH B OPraHizMi.
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Lenb paboThl — HWCCIIENAOBATh BIMSIHHE JJTH-
TEJIBHOTO TIEPOPAIILHOIO BBEICHHS TaypHHA Ha aK-
THBHOCTH JIAaKTAaTJETHIPOTEHA3bl, COIEpKaHNuEe ee
M303UMOB U X aKTHBHOCTb B LIEJIbHOH KPOBH H TKa-
HAX Me4YeHHU, OCIPEHHBIX MBIIIL, [OJOBHOIO MO3Ia
U CEMEHHHKOB KpbIC. [[71s1 3TOro caMIioB KpbIC JU-
Huu Wistar maccoit 190-220 r pasmenunn Ha Tpu
IKCIIEPHUMEHTAIBHBIC TPYIIIBI, & TIOTOM Mepopab-
HO BBOAMJIM NMHUTHEBYIO BOAY (KOHTPOJIbHAS I'pyI-
a) Wik pacTtBop Taypura B pacuere 40 u 100 mr/
kT Maccel Tena (I u I rpynmer). CymMapHyIo akTHB-
HOCTh JIAKTaTACTUIPOTEHa3bl OIpENesyii CIeK-
TPOPOTOMETPUUECKH, COACPKAHHE H303UMOB — C
UCTIOIb30BaHUEM D3IIeKTpodopesa B 7,5%-oM To-
JMAKPUIAMHUIHOM Tejie ¢ HOCIEAYOUUM OKpallu-
BanueM 1o J. Garbus. OOHapy>keHO, YTO BO BCeX
HCCIICIOBAHHBIX TKAaHAX YBEJIMYHJIACh 0OLIas Jlak-
TaTIeruIporeHasHas akTUBHOCTb. [Ipu 3TOM, B ce-
MEHHHKAaX KUBOTHBIX 00EHX IPYIIII U B MO3TY KPBIC
rpymnmsl [ pociia cymMMa pOIEHTHOTO COIEpPKaHms
M303MMOB, OTBEYAIOIIMX 3a 00pa3oBaHUE JaKTa-
ta (JIA4+JIAS). B mpoTHBOIOIOKHOCTE ITOMY
B MIEUYCHU KPBIC 00EUX TPYII U B LEIbHOH KpOBU
Kpbic rpynnsl 11 yBennuuniaocs cogepikanue U3034-
MoOB, Tipoxynupytomux nupysat (JIAT'+HIAI?2). B
MBIIIIAaX KPBIC 00EHX UCCIEe0BATEIbCKUX TPYIII U
B MO3T'Y JKHUBOTHBIX I'pynnsl Il paBHOBecue Mexay
coneprkanuem JIATTHIAT2 u JIAT4+HIITS He ot-
JIMYAJIOCh OT KOHTPOJIBHBIX 3HAUYCHUH, XOTS CyM-
MapHas JJaKTaTJeruiporeHa3Has akTHBHOCTH ObLIa
3HAYUTEIBHO BBILIE, YeM B KOHTpoJe. Takum oOpa-
30M, POCT JAKTaTAETUAPOTr€Ha3HONH AKTUBHOCTH B
Pa3IUYHBIX TKAHSAX KPBIC MPH AJUTEIBHOM IEPO-
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paJIbBHOM BBEACHUU TAypUHA SIBIISIETCS TKaHECIe-
HU(PUUECKUM U J0303aBHCUMBIM U BbI3BaH YBEJIH-
YEHUEM COZCPKAHHUS Pa3JIMUHBIX U303UMOB. Takoil
POCT y JKMBOTHBIX TpyHIIbI | JIEKUT B OCHOBE ajar-
TAllHOHHBIX MEXAHU3MOB K T'MIIOKCHH, BBI3BAHHOHN
BBICOKMMH J103aMU TaypuHa. [[J1s1 )KUBOTHBIX IpyIl-
nbl I Gonpiine 03kl TaypuHa SBISIOTCS TOKCHY-
HBIMU H IIPSIMO BIIMSIIOT Ha NIPOLIECCHI B OpraHU3Me.

KnwouyeBbie cnoBa: TaypuH, JaKTaT/e-
THIIPOTEHA3a, M303UM, IIeJIbHAsT KPOBH, TICYCHB, Oc-
JIpEHHAs MBIIIIIA, MO3T, CCMCHHUKH.
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