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Neurodegeneration diseases (NDD) are
progressing neuropsychological disorders. Dia-
betes mellitus (DM) plays an important role
among its causes. In spite of the lack of suf-
ficient amount of scientifically based evidences
which are indicative of a close relation between
DM and neurodegeneration, there is an opinion
that this pathology produces a negative effect
on the cerebral metabolism, promotes cerebral
atrophy and accelerates brain aging. Decrease
of cognitive functions is known to be one of the
main complications of DM. At the same time
this disease is one of the risk factors promoting
development of Alzheimer’s disease — one of
the most spread diseases of neurodegenerative
character [1].

High energy requirements make the brain
especially sensitive to glucose metabolism.
Deficiency of glucose availability and mito-
chondrial dysfunction are well known signs of
brain aging, and they are especially intensified
in case of NDD, such as Alzheimer’s disease.
At the same time, in case of Alzheimer’s di-
sease much lower levels of glucose metabolism
and pathological processes are found associated
with decreased sensitivity of cerebral neurons
to insulin.

Insulin resistance decreases glucose meta-
bolism resulting in hyperphosphorylation of
tau-protein promoting formation of neurofibril-
lary glomeruli (protein accumulation in a modi-
fied form) and NDD progress. Moreover, neu-
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rodegeneration is intensified by DM, and by
hyperglycemia in particular [2].

One of the main causes of memory dete-
rioration is not only hyperglycemia but insuf-
ficient amount of sugar in the brain, where its
deficiency is found in case of DM-2, which is
evidenced by experimental and clinical investi-
gations [3]. The majority of anti-diabetic agents
produce a positive effect in case of DM, though
an optimal glycemia level is achieved in the
minority of patients, which requires additional
pharmacological agents. Moreover, existence of
«hyperglycemic» memory gives the grounds to
suggest that the majority of patients can lose
their sensitivity to control an optimal glucose
level after a long period of its uncontrolled
increase [4].

Nowadays an active search of effective
pharmacological agents is being conducted
concerning preventive therapy and treatment
of NDD. It is worth noting that with glucose
metabolism it remains a functional cycle of
gamma-aminobutyric acid (GABA) [5, 6]. In
addition, dysglycemia uses the functional ac-
tivity of GABA, a universal neurotransmitter
of the central nervous system (CNS), due to
which there is a constant inhibition and devel-
opment, energy supply, cognitive functions [7].

Considering the above, investigation of the ef-
ficacy of carbacetam, as a new GABA modula-
tor, seems to be topical [8] under conditions of
development of neurodegenerative changes in
case of DM.

The circulating (systemic) and tissue (ce-
rebral) renin-angiotensin system (RAS) par-
ticipate in pathogenesis of cognitive disorders.
RAS blockers, that is, angiotensin converting
enzyme inhibitors (ACEI), are known to de-
crease hippocampus apoptosis in case of cere-
bral ischemia, and improve spatial learning
and memory considerably [9]. Though nowa-
days ACEI are considered to be as means of
prevention and treatment of DM complications,
their role as GABA modulators in case of devel-
opment of central diabetic neurodegeneration
is not determined exactly. The neuroprotective
efficacy of ACEI in scopolamine-induced CNS
damage was experimentally established [10],
which led to the use of ACEF enalapril under
the combination of diabetes and central neuro-
degeneration in our study.

Objective: to assess efficacy of pharmaco-
logical correction of cognitive disorders by car-
bacetam, GABA modulator, and enalapril, RAS
blocker, in case of experimental neurodegenera-
tion caused by type 2 DM.

MATERIALS AND METHODS

The experiments were conducted on male
rats 0,18—0,20 kg of the body weight kept under
conditions of natural light, temperature and
air humidity according to vivarium standards.
The research was performed in accordance
with European Convention for the Protection of
Vertebrate Animals used for Experimental and
other Scientific Purposes (Strasburg, 1986).

Type 2 DM model was simulated by means
of intraperitoneal (i/p) injection of streptozoto-
cin (STZ) in the dose of 30 mg/kg on the citrate
buffer (pH = 4,5) given to rats kept on high-fat
diet during 30 days, with free access to fruc-
tose solution (200 g/L) [11]. The control group of
rats kept on standard forage and free access to
water was given citrate buffer i/p. Reproduction
of type 2 DM was evidenced on the 7" day after
STZ injection by means of detection of glucose
concentration in the blood plasma on empty
stomach. Rats with hyperglycemia lower than
10 mmol/L were excluded from the experiment.

On the 11" week after STZ injection the
rats were divided into three groups by means
of randomized method: I — with i/p adminis-
tration of carbacetam in the dose of 5 mg/kg;
II — with 1/p administration of enalapril in the
dose of 1 mg/kg; III — with administration of
physiological solution (saline).

The control group of rats during the whole
period of correction (14 days) received saline
only.

Cognitive ability of rats was assessed by
the indices of tests «open field» and «the con-
ditional reflex reaction of passive avoidance»
(CRPA) [12-14]. Anti-amnestic activity (AA)
was calculated by means of Butler formula [15]:
AA = (ALPP — ALPC) / (ALPI — ALPC) x 100 (%),
ALP — difference of latent period (LP) of en-
trance to a dark camera during studying and
reproduction of CRPA for the examined speci-
men ALPP; simulated pathology (ALPC); the
control group (ALPI).
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The results were statistically processed
by means of Student t-criterion. At the same
time, Mann-Whitney criterion was used, which

showed similar results. Transformations were
considered to be reliable with p < 0,05.

RESULTS AND THEIR DISCUSSION

To verify manifesting type 2 DM we have
examined glycemic dynamics. The glucose
level in DM rats on the 10 week after Stz
administration was 11,99 + 1,562 mmol/L,
against 4,87 + 0,713 mmol/L in the control
(p < 0,05). Attention is paid to the fact that
in comparison with the group without cor-
rection, on the 14 day of carbacetam and
enalapril administration reliable changes
of the parameter were not found. Thus, glu-
cose concentration in untreated rats was
12,01 + 1,654 mmol/L, in the group with car-
bacetam — 9,94 + 0,932 mmol/L, in rats recei-
ving enalapril — 10,92 + 0,976 mmol/L.

The «open field» test of mnestic functions
analysis showed that in rats with DM type 2
LP adaptation increased on 53.4 % compared
with the control group (Table 1). In rats receiv-
ing carbacetam this index 24,1 % reduced, and
with enalapril administration it did not differ

from the value of simulated pathology. Since
the characteristics of the test are light open
space and new surroundings, certain exertion
and behavioral changes of rats manifested by
increased LP of adaptation in rats with type 2
DM are indicative of an increased degree of
risk: confusion, fear, disorientation in strange
surroundings. At the same time, LP decrease,
this interval of immobility, was peculiar for
rats with type 2 DM after carbacetam injec-
tion, which is indicative of activation of natural
adaptive reactions to unusual conditions.
Motor activity of rats with type 2 DM re-
duced: the number of crossed squares 37,9 %
decreased. After carbacetam administration
this index 33,9 % and 31,9 % increased — after
enalapril administration, which is indicative of
improvement of horizontal motor activity due to
inhibition of psychological anxiety of rats with
neurodegeneration of diabetic genesis.

Table 1

Effect of carbacetam and enalapril on the motor,

oriented-learning and emotional activity of rats with type 2 diabetes mellitus
in «open field» test, M + m

Diabetes Diabetes
Indices Control (n =7) mell?iitzilbse(tlf S= 7 czi'(ﬂg:eltsatn ?ﬁilli;;iif
n="7) n="7)
Period of immobility
@ dﬁ;ﬁgﬁ%ﬁiﬁg . 10,43 + 1,51 16,00 + 1,00% 12,14 = 0,90%* 1471 + 1,11*
Motor activity
Number of crossed 23,00 + 1,83 14,29 + 1,11* 19,14 + 1,22%%* 18,86 + 1,22%*
squares
Orientation-learning activity
Positions 9,29+ 1,11 3,567 +0,79* 8,29 £ 1,11%* 9,00 + 1,16%*
Openings 12,57 + 0,98 7,00 + 0,82* 10,29 + 1,11%* 9,00 + 0,82*
Emotional reactions
Grooming 7,86 + 0,69 3,14 + 0,69* 5,567 £ 0,82%** 6,14 + 0,69%*
Urination 4,14 + 0,69 2,00 + 0,58* 1,71 £0,76 4,00 + 0,58%*
Fecal bolus 3,71+ 0,76 1,14 + 0,38* 1,86 + 0,69 3,43 + 0,54**

Reliability:
*

*%

in comparison with the control group;
in comparison with the group of rats with type 2 DM.
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The variant of oriented-learning behavior
of rats is frequency of their upright postures
(rising on hind legs) and examined holes. In
comparison with the control group in rats with
type 2 DM the frequency of upright 65,6 %
decreased and the amount of the examined
holes — 44,3 %. The obtained results are indic-
ative of activation of inhibition processes in the
CNS of rats with DM. Under carbacetam effect
the above indices 2,3 and 1,5 times increased
respectively. Meanwhile, enalapril administra-
tion caused 2,5 times increase of upright motor
activity only compared with the rats from the
group of simulated pathology.

The results obtained give evidence about
ability of both drugs to reduce anxiety level and
improve cognitive activity of rats with DM. At
the same time, carbacetam improves both hori-
zontal and vertical motor activity, and enala-
pril — vertical one only. One of the important
characteristics in behavior of experimental
animals in «open field» is emotional reactions
(Table 1). Grooming — cosmetic behavior —
a sign of both comfort and stressful situation,
was characterized by 60 % decreased number
of washing in rats with DM. Under carbace-
tam effect grooming sign 77 % increased, and
after enalapril administration it increased to
96 % compared with the value in rats with DM.
Further analysis of vegetative behavior did not
find changes in the amount of urination and
fecal boluses with carbacetam use, which in

general it enables to suggest the absence of its
important effect on the emotional level of rats
with DM under conditions of the experiment.
At the same time, enalapril administration pro-
moted increase of urination and fecal boluses
2 and 3 times respectively in comparison with
the simulated rats.

Assessment of cognitive ability according
to CRPA test showed that in the control rats
a stable reflex to pain stimulation by electric
current was formed (Table 2). Thus, compari-
son of LP duration of I and II series determined
increased time interval 2,8 times as much 1
day after the first entrance of rats into a dark
camera. On the 14*" day this interval 2,5 times
increased compared with the indices of I group.
It should be noted that in comparison with the
indices of II group LP 14 days later decreased
reliably as well. Though, reliable difference
with the index of I series was indicative of
CRPA maintenance in the group of control dur-
ing all the periods of the experiment.

Further analysis of results was indicative
of CRPA formation after electric-painful stimu-
lation of rats with type 2 DM (Table 2). 1 day
later since the moment of electric current stim-
ulation LP 57,8 % increased. Though, deterio-
ration of memory of rats and CRPA inhibition
on the 14 day after type 2 DM modeling was
evidenced by 35,1 % reduced LP of entrance
into a dark camera in comparison with the in-
dices of II series. At the same time, dynam-

Table 2

Effect of carbacetam and enalapril
on the latent period of entrance to a dark camera of rats
with type 2 diabetes mellitus in CRPA test, M+m

Before carbacetam administration, I series

Control, n =7

Diabetes mellitus, n = 21

61,14 + 3,98

62,47 + 2,59

Latent period

1 day after carbacetam administration, I series

of entrance

into the dark Control. n = 7 Diabetes mellitus, | Diabetes mellitus + | Diabetes rpellitus +
unit, ¢ ’ n="7 carbacetam, n =7 enalapril, n =7
170,71 + 1,80* 98,57 + 6,08* 123,14 + 6,91% ** 119,14 + 4,98%**
14 days after carbacetam administration, III series
154,14 + 6,52* 64,00 + 6,25% 118,29 + 7,39% ** 107,00 £ 7,98% **
Reliability:

* compared with the control of I series;

# compared with the control of II, III series;

** compared with simulated type 2 DM of II, III series.
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Fig. 1. Anti-amnestic activity of rats with type 2 diabetes mellitus
in the conditional reflex reaction of passive avoidance on the 1st and 14 day
after carbacetam and enalapril administration.

ics of changes in II and III series was char-
acterized by 42,3 and 58,5 % decreased LP in
comparison with appropriate control indices. It
proved the fact of a progressing deterioration of
memory in rats with type 2 DM.

1 day after carbacetam and enalapril ad-
ministration LP of the entrance into a dark
camera remained higher than that of the rats
with type 2 DM of II series, and the difference
was 25 and 21 % respectively. The obtained
results were indicative of the ability of the
examined pharmacological agents to improve
cognitive activity under the experiment condi-
tions. The results of III series were indicative
of probability of this suggestion. 14 days later
after carbacetam and enalapril administration
the dynamics of LP changes was characterized
by increase of the indices 1,8 and 1,7 times as
much in comparison with untreated rats.

AA analysis by Butler formula determined
that the parameters under carbacetam effect
are higher than those under enalapril effect
both on the 1%t and more on the 14* day (Fig. 1).
At the same time, a considerable increase of
AA in both groups on the 14 day of correc-
tion is indicative of an increasing effect after
repeated (course) administration of GABA and
ACEI modulator.

The obtained data concerning anti-amnestic
action are caused by the mechanism of action of
the drugs. Nootropic action of carbacetam can
be associated with the effect on GABA-ergic
system [14], which modulation of the condi-
tion promotes improvement of cerebral circu-
lation and bioenergetic processes of the brain.

Confirmation of this assumption is the infor-
mation [16] about the existence in the walls
of the vessels of the system of synthesis and
degradation of GABA, which plays a significant
role in the regulation of cerebral circulation:
expansion of cerebral vessels, increased blood
flow, oxygenation and improvement of brain
energy. In addition, carbacetam is modulated
by GABA ,-receptors — regulators of perme-
ability of chlorine channels in the CNS [12].
When the intracellular chlorine anion increas-
es, hyperpolarization occurs, neural communi-
cation and synchronization of neuronal popu-
lations are improved, and cognitive processes
are activated [17]. It is possible that the cor-
rective effect of carbacetam on the prooxidant-
antioxidant balance [8] is one of its protective
mechanisms in the neurodegenerative proces-
ses of the CNS caused by type 2 diabetes.
Improvement of memory, cognitive and in-
tegral thinking activity against the ground of
enalapril administration was caused by inhi-
bition of excessive activity under conditions of
hyperglycemia effect and angiotensin II, which
1s a neurotoxin in its excessive amount [18].
Also, given the data on the regulatory role of
cerebral RAS in learning and memory [19], im-
provement of cerebral blood supply is a leading
mechanism of resistance to neurodegeneration.
It is worth noting that the effect of RAS block-
ers is realized through peroxisome proliferator-
activated receptor-y (PPARYy receptors), which
are the central regulation of insulin and glu-
cose metabolism, which suppresses the progres-
sion of neurodegeneration, mediated by hyper-
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phosphorylation and tau phosphorylation is
a mechanism of the neuroprotective action of
enalapril [20].

Therefore, the analysis of the results indi-

cates the presence of rehabilitative effects of

1.

2.

10.

11.

carbacetam and enalapril on cognitive function
in rats in the absence of glucose-lowering ef-
fects in experimental neurodegeneration mode-
led on type 2 diabetes.

CONCLUSIONS

Behavior of rats with type 2 diabetes mel-
litus in «open field» test after carbacetam

mellitus compared with enalapril improving
emotional condition of rats.

(5 mg/kg) and enalapril (1 mg/kg) adminis- 3. Increase of latent period of entrance into a
tration for 14 days is characterized by de- dark camera on the 1% and 14 day of correc-
crease of the latent period of «immobility», tion reflects maintenance of the conditional
increased motor, oriented-learning activity, reflex reaction of passive avoidance to elect-
and is indicative of a prevailing action of car- ric painful stimulation, and respectively —
bacetam on reduction of anxiety level, im- improvement of cognitive ability of rats with
provement of adaptation and cognitive reac- diabetes mellitus, mostly after administra-
tions. tion of carbacetam than enalapril.
After carbacetam administration for 14 days 4. In both groups with correction increased an-
reduced grooming index is not resumed and ti-amnestic activity of rats was determined
the frequency of vegetative reactions — fecal by means of Butler formula with dynamic
boluses and defecations — is not changed, increase of the index, mainly under carbace-
which is indicative of the lack of carbacetam tam effect on the 14" day of the experiment.
effect on emotional level of rats with diabetes
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PHARMACOLOGICAL CORRECTION OF COGNITIVE DISORDERS
IN EXPERIMENTAL NEURODEGENERATION CAUSED
BY 2 TYPE DIABETES MELLITUS

0. G. Kmet, N. D. Filipets, T. I. Kmet, T. I. Hrachova, Y. M. Vepriuk, K. V. Vlasova

Higher State Educational Establishment of Ukraine
«Bukovinian State Medical University», Chernivtsi, Ukraine
kmet.olga@bsmu.edu.ua

A progressive increase of complications of type 2 DM makes the problem very important for clinical and
fundamental medicine. In particular, neurodegenerative processes in case of type 2 DM aggravate the course
of the disease, change a usual life rhythm, and are a valuable cause of high rates of disability and lethality.
Deterioration of cognitive functions is one of the main complications of diabetes. In certain literary sources
inhibitors of angiotensin-transforming enzyme are considered as the means to prevent and treat complications
of diabetes mellitus. Their role as modulators of gama-aminobutyric acid with development of central diabetic
neurodegeneration is not completely determined yet.

Therefore, the objective of the study is to assess efficacy of pharmacological correction of cognitive disorders
by carbacetam, a GABA modulator, and enalapril, a RAS blocker, in case of experimental neurodegeneration
caused by type 2 DM.

Changes of the cognitive functions under carbacetam and enalapril effect in nonlinear laboratory albino
male rats with neural degeneration under conditions of type 2 diabetes mellitus simulated by streptozotocin and
high fat diet are studied. The cognitive ability was assessed by behavioral reactions of rats in the tests «open
field» and «the conditional reflex reaction of passive avoidance» by Butler formula.

Behavior of rats with type 2 diabetes mellitus after administration of carbacetam and enalapril showed of
cognitive functions in the groups. At the same time, carbacetam was found to possess better correcting effect on
adaptation, cognitive reactions and anti-amnestic activity, while enalapril improved emotional condition of the
rats mostly. Analysis of anti-amnestic properties found higher values of the parameters on the 14 day than on
the 1t day of correction, which is indicative of the efficacy of a course administration of carbacetam and enala-
pril under conditions of neural degeneration stipulated by type 2 DM.

Key words: type 2 diabetes mellitus, neurodegeneration, carbacetam, enalapril, cognitive ability of rats.

®APMAKOJIOTIHHA KOPEKLISA KOTHITUBHUX MOPYLUEHb
nen EKCI'IEPVIME__HTAJ'IbHIVI HEMPOLErEHEPALLI,
3MOOENbOBAHOI LLYKPOBUM AIABETOM 2 TUNY

Kwmets O. I, @inineus H. 1., Kmers T. L., I'pauosa T. 1., Benprwoxk 0. M., Baracora K. B.

Buwuti depocasruil Hasuaivhul 3axaad Yepainu
«ByKOBUHCOKUTL 0ePIHCABHUL MeOUUHUT YHI8epcumem», m. deprisui, Ykpaina
kmet.olga@bsmu.edu.ua

[IporpecuBHe 3pocTaHHS YUCEJIBHOCTI YCKJIAIHEHD IYKPOBOro aiabeTy 2 THILY POOUTH mpobyeMy 3HATY-
II0T0 JJIsI KJIIHIYHOI Ta PyHIaMEeHTAIbHOI MEIUITUHN. 30KpeMa, HefpolereHePaTUBHI IIPOIeCH IIPH I[yKPO-
BOoMY 1iabeTi 2 THIIY OOTSI3KYIOTH IIepedir 3aXBOPIOBAHHS, 3M1HIOIOTh 3BUYANHUN JKUTTEBUI PUTM, € BATOMOIO
HPUYNHOI BUCOKUX IMOKA3HMKIB 1HBAIIIM3AIII]l TA JIeTAJIbHOCTI. SHUKEeHHI KOTHITUBHUX (DYHKIINA € OOHUM
13 OCHOBHHX yCKJIALHEHb miabeTy. 3 JiTepaTypHHUX [Kepes BiJOMO, IO 1HTIOITOPHM aHIi0TEeH3WHIIEPETBO-
poOBaIbHOTO DePMEHTY PO3IVISIAITHCA SK 3ac00M IPOodIIaKTUKY 1 JIIKYBAHHS YCKJIAJHEHHSIX I[YKPOBOTO
miabeTy, IX pOJIb, SIK 1 MOIYJISITOPIB raMa-aMiHOMACJISTHOI KUCJIOTH, ITPU PO3BUTKY IIEHTPAJIBHOI J11a0e TUIHOI
HeWpojiereHeparlii e 0oCTaTOYHO He BU3HAYEHA.

Tomy meTo0 pobOTH € OIiHKA e(PeKTHBHOCTI hapMaKOJIOriYHOl KOPEKIl KOTHITUBHUX IOPYIIEeHb MOIY-
JIATOPOM raMa-aMiHOMACASHOI KUCJIOTH KapbalieraMy 1 6JIOKATOPOM peH1H-aHT10TeH3UHOBOI CHCTEMH eHaJsia-
IIPUJIOM TIPU eKCIIepUMEeHTAJIbHIN HelpoaereHepallii, ClipuanHeHol IyKPOBUM 1iabeToM 2 TUILY.

Jocmimsxeno 3aMiHU KOTHITHBHUX (DYHKITIH 11 BIJIMBOM KapbaleraMy Ta eHaJalpuily y HeJIHIHHUX
nabopaTopHuX OlJIHX IIYypIB CAMIIB 13 HelpojereHepallieo 3a yMOB I[YKPOBOro aiaberTy 2 THIY, 3MOIeJIbOo-
BAHOT'O CTPEIITO30TOILMHOM 1 BUCOKOKHUPOBOIO JieT0. KOTHITUBHY 30aTHICTD OIIHIOBAJIH 34 ITOBEIIHKOBUMU
PeakIliaMu IyPiB y TeCTax «BIJIKPUTE II0JIe», KYMOBHOTO pedJIieKCy HACHBHOI0 YHUKHEHH» Ta 32 (DOPMYJIOI0
Bartiepa.

Omninka moBemiaku y mypis i3 [IJ] 2 Tuny moxkasaja ImOKpalleHHs CTAHY KOMHITUBHUX PYHKIIN y rpy-
max 13 BBeJleHHSIM KapbalieraMy Ta eHajlanpuiry. BomHouac MaB MicIie mepeBaskHUM KOperyBaJbHUN BIJIUB
kapbareramMy Ha aJanTalliiiHl, Ii3HABAJIbHI peakIlii Ta aHTHAMHECTUYHY aKTUBHICTD, TOJ1 AK €HAaJIalpUJI
0lJIBIIOI0 MIipOK IIOKpPAIlyBaB €MOLIMHMNI cTaH IypiB. AHAIII3 aHTHAMHECTHYHHUX BJIACTHBOCTEN BUABUB
Ol/IbIIl 3HAYEHHS IIOKA3HUKIB HA 14-Ty, Hisk Ha 1-11y 100y KOPeKILil, 10 BKa3dye Ha e(DeKTHUBHICTH KYPCOBOTO
BBeJeHHs KapbaleramMy Ta eHaJAIIPUIY 3a YMOB HelipogereHepairii symosJiieroi 11J] 2 tumy.

Krawduori cnoBa: mykpoBuii giaber 2 Tuily, HepoaereHeparis, kapbareram, eHaJanpuir, KOTHITUBHA
3IaTHICTH IYPIiB.
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®APMAKOJIOTMYECKASA KOPPEKLUA KOTHUTUBHBLIX HAPYLLEHUN
MPN 3KCMEPUMEHTAJIbHON HEMPOOErEHEPALNN,
CMOLENNPOBAHHON CAXAPHbBIM OUABETOM 2 TUMA

Kwmets O. I\, ®ununen H. 1., Kmets T. U., I'pauesa T. U., Benpwok 0. M., Biacosa K. B.

Bboicwee 2ocyoapemaenioe yuebrnoe 3asederue Yxpaumot
«Byrosunckuil 2ocyoapcmeertbLi MeOuLUHCKUL YHusepcumem», 2.Heprosubvt, Yipaura
kmet.olga@bsmu.edu.ua

IIporpeccUBHBIN POCT YKUCJIEHHOCTH OCJIOMKHEHUN caxapHOro nuabera 2 THUIIA fesiaeT mMpodseMy 3HAUU-
MOM JJisf KJIMHUYECKON W (pyHIaMeHTAJbHOW MeIUIMHBL. B YacTHOCTH, HeWpojereHepaTUBHbIE ITPOILECChH
Ipu caxapHoM guabere 2 THUIIA OTATONIAIOT TedeHWe 3a00JIeBAHUS, MEHAIT OOBIUHBIN KU3HEHHBIA PUTM,
SIBJISIFOTCS. BECOMOM ITPUUYMHOM BBICOKUX ITOKA3aTeJiell MHBAJUIU3AINN U JeTalbHoCTH. CHUMKeHNe KOTHU-
TUBHBIX (DYHKIIUHA SABJAETCA OJHUM M3 OCHOBHBIX OCJIOMKHEHWU auabera. V3 auTepaTypHBIX MCTOYHUKOB
u3BeCcTHO, uTo nHruouTOopsl AIID paccMaTpuBaTCa Kak CpeCcTBA MPOPUIAKTUKN U JICUSHU OCTOKHEHUIX
caxapHoro guabera, UX poJib, KAK U MOIYJIATOPOB FaMMa-aMUHOMACISHON KHUCJIOTHI, IIPW PA3BUTUH IIEHT-
pasbHOHN quabeTUUYecKol HefpogereHepaIuu elle OKOHIYATEeILHO He OIpegesIeHa.

[TosTomy 1menbo paboThl ABJAeTCSA OlleHKA 2Q(EKTUBHOCTH (PapMAaKOJOTHYECKON KOPPEKIIUN KOTHU-
TUBHBIX HAPYUIEHUN MOIYJIATOPOM TaMMa-aMUHOMACJISHOW KUCJIOTH KapbaieraMoM U OJIOKMPATOPOM pe-
HUH-aHTUOTEH3WHOBON CUCTEMBI 9HAJIAIIPUJIOM IIPU dKCIEPUMEHTAJIbHON HelpoereHepaliun, BI3BAHHON
caxapHbIM guaberoM 2 THUIIA.

HcememoBausl m3MeHeHNA KOTHUTUBHBIX (DYHKIIMHU 101 BJIUAHKEM KapballeramMa W oHaJIallpuja B He-
JINHEWHBIX J1a60paTOPHBIX GEJIBIX KPBIC CAMIIOB ¢ HEHpOoIereHepaliuy Ipu caxapHoM aquabere 2 TUIa, cMoe-
JIMPOBAHHOTO CTPEITO30TOIIMHOM M BBICOKOKHUPOBOI AreTo. KOrHUTUBHY IO CITIOCOOHOCTD OIEHUBAJIH TI0 I10-
BEJIEHUECKUM PEAKIUSIMHE KPBIC B TECTAX KOTKPBITOE II0JIEe», «YCJIOBHOI0 pediekca IMacCUBHOTO M30eraHus»
u 110 popmysie Bartiaepa.

Onenka moBegenus y kpbic ¢ CJI 2 Tuma moxasasia yJIydilieHue COCTOAHUS KOTHUTUBHBIX (QYHKITHN
B IpyIIIax ¢ BBeJeHHWEeM KapballeTaMy U 9HAJIAIpHJIa. B To ske BpeMs MMeJ MeCTO IIPenMYIeCTBeHHOe KOp-
PEKTHDPYIOIUN BIUSHUE KapballeraMy Ha aJalTalluOHHbIE, I0O3HABATEIbHBIE PEAKIIUU U AHTUAMHECTUYe-
CKO€ aKTHBHOCTD, TOIVIA KAK OHAJAIIPHUJ B OOJIBIIEH CTEIeHU yJIydlllas dMOITMOHAJIBHOE COCTOSHUE KPBIC.
AHau3 aHTHAaMHECTUUYECKOe CBOMCTB 00HAPYKUJI OOJIbIINe 3HAYEHU MoKasaresel K 14, uem Ha 1-e cyTKuU
KOPPEeKITNH, YKa3biBaeT Ha 9 PeKTUBHOCTh KYPCOBOT'O BBEJEHUI KapbaleTaMy W dHAJIAMPUJIA B YCIOBUIX
Helipogerenepanuu ooycaosiaernoi CJ 2 Tuma.

Kiamouesbie cnoBa: caxapublii nuabeT 2 THIIA, HeMpogereHepaliny, Kapoalieram, sHAJIAIPUII, KOTHU-
TUBHAS CII0OCOOHOCTH KPHIC.
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