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branching of the arteries. The data on the peculiarities of intramuscular branching of arteries and nerves in
the infrahyoid muscles we obtained, as well as the variant anatomy of the infrahyoid area muscles must be
taken into account when performing a surgical access to the neck, or when operating on in the anterior cervi-
cal region, in particular myoplastic and reconstructive operations, in order to avoid muscle injuries.
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The increasing incidence of type 1 diabetes coupled with advances in treatment of type 1 diabetes has re-
sulted in an unprecedented number of older adults living with and controllable type 1 diabetes. The objective
of this experimental study was to assess the impact of aging on the level of basal glycaemia and activities of
glucose-6-phosphate dehydrogenase [EC1.1.1.49], pyruvate kinase [EC 2.7.1.40] and glutathione reductase
[EC1.6.4.2] in erythrocytes of alloxan-diabetic rats. Methods: We used 100 male Wistar rats, divided into two
age groups: | group included- 2-month (adult) animals, and Il group was made up of 4-month (old) animals.
Diabetes was modelled by injecting the rats with 5% solution of alloxan monohydrate intraperitoneally in a
dose of 170 mg/kg. Blood was taken from the tail vein to evaluate the basal glycaemia on 5-th and 47-th day
after the alloxan injection. Rats were sacrificed on the 47-th day of the experiment in accordance with the
regulations on ethical treatment of vertebrates. The assessment of the activity of the enzymes was carried
out by standard methods. Statistical analysis was performed by using Statistica 10 StatSoft Inc. Results.
The level of basal glycaemia on the fifth day of the experiment in the animals of both groups went up on av-
erage by 115% from baseline values. We founded that on 47-th day this index was higher in group of old rats
by 20% than in adult rats. Pyruvate kinase activity in erythrocytes of adult and old animals with diabetes de-
creased by 35% and 50% respectively compared with the control. Glucose-6-phosphate dehydrogenase ac-
tivity in erythrocytes of adult and old animals with diabetes decreased by 27% and 45% respectively com-
pared with the control on 47-th day. The changes may be considered as the result of age-related disorders of
glucose metabolism due to disturbances in free radical mechanisms. Glutathione reductase activity in eryth-
rocytes of adult and old animals with diabetes decreased by 29% and 35% respectively compared with the
control on 47-th day. Conclusion. We have determined when getting aged, the alloxan-diabetic rats demon-
strate changes in the sensitivity of pyruvate kinase, glucose-6-phosphate dehydrogenase and glutathione
reductase activities in erythrocytes resulted from the effect of diabetes mellitus factors (hyperglycaemia). We
can suggest that glycaemic control is key purpose for older patients with type 1 diabetes in order to prevent
of complication, which can be aggravated with age.
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are causally involved in setting the rate of aging in
homeothermic vertebrates. Oxidative damage to

Introduction
Diabetes mellitus (DM) is one of the most preva-

lent endocrine diseases throughout the world. In re-
cent years, a considerably increasing number of
people have been found as having DM [4]. The in-
creasing incidence of type 1 diabetes coupled with
advances in the treatment of type 1 diabetes has
resulted in an unprecedented number of older adult
people living with and controllable type 1 diabetes
[9].

It is known there are ontogenetic changes in the
metabolism of human body [3]. Aging is character-
ized by a progressive deterioration in physiological
functions and metabolic processes. The loss of
cells during aging in vital tissues and organs is re-
lated to several factors including oxidative stress
and inflammation [3].

Oxygen free radicals of mitochondrial origin
seem to be involved in aging [12]. Available studies
are consistent with the presumption that oxygen
radicals endogenously produced by mitochondria
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tissue macromolecules seems to increase during
aging. The rate of mitochondrial oxygen radical
generation of post-mitotic tissues is negatively cor-
related with animal longevity.

Hyperglycaemia occurs commonly in acutely
and critically ill patients and is associated with ad-
verse clinical consequences. Hyperglycaemia-
mediated oxidative stress plays a crucial role in
diabetic complications [6].

DM is characterized by metabolic disturbances.
The most obvious symptom of diabetes, hypergly-
caemia, is caused by inadequate uptake of glucose
from the blood. DM manifests itself through hyper-
glycaemia due to an absolute or relative lack of in-
sulin and/or insulin resistance [1, 2]. A clinical diag-
nosis of dementia is likely preceded by a period of
cognitive decline during which one’s ability to prop-
erly manage glycaemia may be impacted; this is an
especially important limitation in this population of
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older adults with type 1 diabetes where self-care
plays such an important role in disease manage-
ment [9].

A researcher Alisdair R Fernie claimed that the
respiratory pathways of glycolysis, the tricarboxylic
acid (TCA) cycle and the mitochondrial electron
transport chain are ubiquitous throughout nature.
They are essential for both energy provision in het-
erotrophic cells and a wide range of other physio-
logical functions.

Glucose-6-phosphate dehydrogenase (insulin-
dependent enzyme) is the first enzyme of pentose
phosphate pathway. This enzyme accelerates the
dehydrogenase reactions in oxidative stage of pen-
tose phosphate pathway, which results in NADPH,
formation. The cell regenerates reduced glutathione
in a reaction catalyzed by glutathione reductase [5,
7].

Ontogenetic shifts in the antioxidant system and
carbohydrate metabolism including blood glycolysis
against the DM background is less studied.

The objective of this experimental study was to
assess the impact of aging on the level of basal
glycaemia (BG) and activities of glucose-6-
phosphate dehydrogenase (G6PhD, [EC1.1.1.49)),
pyruvate kinase (PK, [EC 2.7.1.40]) and glutathione
reductase (GR, [EC1.6.4.2]) in erythrocytes of al-
loxan-induced diabetic rats.

Materials and Methods

The study was carries out in compliance with the
Rules for All Vertebrate Animal Studies (1977) and
the European Council Convention for the Protection
of Vertebrate Animals used in experiments and for
other scientific purposes (Strasbourg, 1986), and
according to the directions of International Commit-
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Fig.1. The basal glucose
level (mmol/l) in blood of rats, (n=6, x+Sx):
1. % **-changes are reliable (p<0.05).
2. * - concerning control; ** - concerning adult alloxan-induced
diabetic rats.

In our previous studies [6,7] we investigated
Langerhans islands in alloxan-diabetic rats and re-
corded histomorphological alterations: their pancre-

tee of Medical Journals Editors (ICMJE), as well as
to Bioethical expertise of preclinical and other sci-
entific researches conducted on animals (Kyiv,
2006).We used 100 male Wistar rats divided into
two age groups: the | group included 2-month
(adult) rats, and the Il group included 4-month (old)
rats. Diabetes was modelled by injecting the rats
with 5% solution of alloxan monohydrate intraperi-
toneally in a dose of 170 mg/kg. Blood was taken
from the tail vein to evaluate basal glycaemia (BG)
on 5-th and 47-th day after the alloxan injection.
The rats were sacrificed on the 47-th day of the ex-
periment in accordance with regulations on the
ethical treatment of animals. Assessment of the ac-
tivity of enzymes was performed by applying stan-
dard methods [13]. Statistical analysis was carried
out by using Statistica 10 StatSoft Inc. To deter-
mine an adequate method of statistical estimation
of the average difference between the study groups
we used preliminary check of distribution quantities
in samples. According to the Shapiro-Wilk test used
to assess the normality of distribution in the sample
volume n<50, all samples, which did not receive
data on deviation of the sample distribution from
normal (p>0,05). Given these data, the use of
Mann-Whitney test was considered sufficient for
valid conclusions. Differences were considered to
be statistically significant at p < 0.05.

Results and Discussion

The BG level (fig. 1) on the fifth day of the ex-
periment in the animals of both groups increased
on average by 115% from baseline values. We
founded that on 47-th day this index was higher in
group of old rats by 20% compared with the adult
rats.
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Fig.2. The level of pPyruvate kinase
(mkmol/m/n g (Hb)) in blood of rats, (n=6, x+Sx):
. % **-changes are reliable (p<0.05).
2. * concem/ng control; ** - concerning adult alloxan-induced
diabetic rats.

atic share reliably decreased by 55%, number and
percentage of beta-cells with necrosis decreased
diminished by 90% and 97% respectively compared
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with the control.

PK is the enzyme that catalyses the final step of
glycolysis. It catalyses the transfer of a phosphate
group from phosphoenolpyruvate (PEP) to adeno-
sine diphosphate (ADP), yielding one molecule of
pyruvate and one molecule of ATP.

PK activity (fig. 2) in erythrocytes of adult and
old animals with diabetes went down by 35% and
50% respectively compared with the control. The
tendency toward the decrease in the PK activity can
be explained by the fact that PK is regulated by in-

B Control EMDMin adult rats M DMin old rats

Fig.3. The level of glucose-6-phosphate dehydrogenase
(nmol/min-g (Hb)) in blood of rats, (n=6, x+Sx):
1. * **-changes are reliable (p<0.05).
2. * - concerning control; ** - concerning adult alloxan-induced
diabetic rats.

The changes may be explained by age-related
disorders of glucose metabolism due to distur-
bances in free radical mechanisms. Moreover, hy-
perglycaemia leads to increased free radical
mechanism and oxidative modification of protein
(insulin and insulin-dependent enzyme) in old rats
[11]. Decreased GR activity leads to decline in the
reduced glutathione level. These changes may re-
sult from age-related disorders of free radical me-
tabolism and age-related NADPH, deficiency [9,
10].

Although Yatabe et al. demonstrated somewhat
uncertainty they suggest that intermediate blood
glucose levels (110-180 mg/dL) may be regarded
as the most optimal for adult critically ill patients,
with 144-180 mg/dL probably being the preferred
target, based on a lower risk of hypoglycaemia than
110-144 mg/dL. Though there have been studies
showing a correlation between hypoglycemia and
worsened clinical outcomes, a causal link has to be
confirmed. Nonetheless, some researchers suggest
even mild hypoglycaemia should be avoided in
critically ill patients. Since patients who receive in-
sulin infusion are at a higher risk of hypoglycaemia,
a reliable tool for measuring blood glucose concen-
trations, such as an arterial blood gas analyzer,
should be frequently used. Acute glycaemic control
in patients with premorbid hyperglycaemia is a
novel issue.
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sulin, which is less produced in conditions of al-
loxan-induced diabetes.

G6PhD activity (fig. 3) in erythrocytes of the
adult and old animals with diabetes decreased by
27% and 45% respectively compared with the con-
trol on 47-th day. This is associated with the re-
duced NADPH, production [8].

GR activity (fig. 4) in erythrocytes of the adult
and old animals with alloxan diabetes lowered by
29% and 35% respectively compared with the con-
trol on 47-th day.

B Control ® DMin adult rats ® DM in old rats

Fig.4. The level of glutathione reductase (mkmol/min-g (Hb)) in
blood of rats, (n=6, xtSx):
1. % **-changes are reliable (p<0.05).
2. * - concerning control; ** - concerning adult alloxan-induced
diabetic rats.

Conclusion

We have determined when getting aged, the al-
loxan-diabetic rats demonstrate changes in the
sensitivity of pyruvate kinase, glucose-6-phosphate
dehydrogenase and glutathione reductase activities
in erythrocytes resulted from the effect of diabetes
mellitus factors (hyperglycaemia). We can suggest
that glycaemic control is key purpose for older pa-
tients with type 1 diabetes in order to prevent of
complication, which can be aggravated with age
factor.
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Pedepar

BIKOBA 3AJEXHICTb 3MIH FNIKONITUYHOT AKTUBHOCTI TA AHTUOKCUOAHTHOIO 3AXUCTY B KPOBI LLYPIB 3
AJTOKCAHOBUM [IABETOM
KywHrip O.10., Apewmin |.M.
KntoyoBi cnoBa: KpoB, anokcaHoBMIA AiabeT, CcTapiHHSA, LWypi.

3pocTatoya 3axBOPHOBaHICTb Ha LyKpoBWUi diabeTt 1-ro TMny B NOEAHAaHHI 3 Nporpecom nikyBaHHs giabety
1-ro TMny 3ymoBuna 6e3npeLeneHTHY KiNbKICTb AOPOCMX NM0AEN, AKi XKUBYTb Ta NikytoTb AiabeTt 1-ro Tuny.

OG’eKTOM LbOro ekcrnepuMeHTanbHOro AocnigkeHHs 6yno BCTaHOBUTK BMSIMB CTapiHHA Ha piBeHb Gasa-
NBHOT rMikeMil Ta akTUBHICTb rMOKo30-6-hoctataerigporeHasn [EC1.1.1.49), nipysaTtkiHasu [EC 2.7.1.40] Ta
rnyTaTtioHpenyktasu [EC1.6.4.2] B eputpoumTax LLypiB 3 anokcaHoBuM fdiabetom. Matepianu tTa metoan. Mu
BukopuctoByBanu 100 wypis camuis Wistar, asi Bikosi rpynu: 2-micayHui (gopocnun) T1a |l - 4-micadHun
(ctapwn). AnokcaHoBuiA giabeT BUKNMKanuM LUASIXOM iH'eKUiT wypam 5% po3umHy anokcaHy MoHoriapaTy BHY-
TPiLWHbOYEPEBHO 3 po3paxyHKy 170 mr / kr. KpoB BigGupanu 3 XBOCTOBOI BeHW Ansi ouiHkuM B Ha 5-11 i 47-i
O€eHb Mnicnsa BBeAEHHA anokcaHy. [JekaniTauito TBapyH NpoBOAUNN Ha 47- OeHb eKCNEePUMEHTY BianoBIigHO
00 eTUYHOro NOBOMKEHHS 3 TBapuHaMu. Bu3HayeHHs akTUBHOCTI hepMeHTIB NPOBOANNOCE CTaH4APTHUMMU
mMeTogamun. CTaTUCTUYHUIA aHani3 nposoaunu 3a gonomMoroto Statistica 10 StatSoft Inc. PesynbtaTtn. PiBeHb
GazanbHoi rmikeMii Ha N'ATUI AeHb eKCNEPUMEHTY Y TBapuH 060X rpyn B cepegHboMy 3pocTtaB Ha 115% Big
3HayeHb KOHTporn. Mu BCcTaHOBUNW, WO Ha 47-W AeHb Len NoKasHUK ByB BULLMM Y Fpyni cTapux LWypiB Ha
20% 6GinblLue, HiX y 4Opocnux LWypiB. AKTUBHICTb NipyBaTKiHAa3M B epuTpoLMTax AOPOCHUX i CTapux TBapuH 3
niabetom 3Hm3mnaca Ha 35% i 50% BIANOBIAHO MOPIBHSAHO 3 KOHTpPOrieM. AKTUBHICTb [NHOKO30-6-
docdaTaerigporeHasu B epuTpoLMTax JOPOCHNX Ta CTapux TBapWH i3 giabetom 3HM3unacs Ha 27% 1a 45%
BiMNOBIAHO MOPIBHAHO 3 KOHTPONeM Ha 47-n AeHb. 3MiHU MOXYTb BYTU HaCniAKOM BiKOBMX MOpyLleHb MeTa-
Boni3aMy rnioKo3n Yepes NOPYLLUEHHS MeXaHi3MiB BiflbHUX paaukanis. AKTUBHICTb rnyTaTioHpeayKkTasu B epu-
TpouuMTax AOPOCMX Ta CTapux TBapuH i3 aiabetom 3meHwmnacek Ha 29% Ta 35% BignoBigHO NOPIBHAHO 3
KOHTporneM Ha 47-i geHb. BucHoBok. My BCTaHOBMNK, WO B XOfi CTapiHHA Bigbynucsa 3MiHM YyTrMBOCTI ak-
TUBHOCTEW MipyBaTKiHa3K, rnioko3o-6-doctataerigporeHasn Ta rnyTaTioHpeayKkTasn B eputpoumnTax Lypis 3
anokcaHoBuM fiabeTom go BNnuBYy AiabeTndHoro cratycy (rineprnikemist). Mu BUCYHynu rinoTesy, WO KOHT-
porib rhikeMii € LinboBMM NpU3HAYeHHsM Ons MiTHIX nauieHTiB 3 giabetoM 1 Tuny ans 3anobiraHHs ycknaga-
HeHb, MOB'A3aHWX 3i CTapiHHAM OpraHiamy.

Pedepar

BO3PACTHASA 3ABUCUMOCTb M3MEHEHUA MMNKONNTUYECKOWN AKTUBHOCTW N AHTUOKCUOAHTHOW 3ALLUMTLI B KPOBU
KPLIC C ANNIOKCAHOBbLIM ONABETOM
KywHup A.1O., Apemuin U.M.
KntoueBble crioBa: KpoBb, annokcaHoBbIN ﬂ,MaﬁeT, CTapeHue, KpbiChbl.

PacTywas 3abornesaeMocTb caxapHbiM guabeTtom 1-ro Tvna B coMeTaHum ¢ Nporpeccom rneveHus anabe-
Ta 1-ro Tvna obycnosuna 6ecnpeLeaeHTHOE KONMYECTBO B3POCHbIX NIOAEN, KOTOPbIE XUBYT 1 nevaT anabet
1-ro Tvna. OGBEKTOM 3TOro0 IKCNEPUMEHTANBbHOIO UCCrnenoBaHWs ObiNo YCTAaHOBUTL BIUSHWE CTapeHust Ha
ypoBeHb BGasanbHOW MMKEMUN U aKTUBHOCTb IOK030-6-chocthataernaporeHassl [EC1.1.1.49], nupysatku-
Hasbl [EC 2.7.1.40] n ryTtaTtnoHpeayktasbl [EC1.6.4.2] B apuTpoumMTax KpbIC C anfiokcaHoBbIM AnabeToMm.

Matepuanbl n metogbl. Mbl ucnonssosanu 100 kpbic camuoB Wistar, gBe Bo3pacTHble rpynnbl: 2-
MecsYHbIN (B3pocnblin) U Il - 4-Meca4HbI (CTapbli). AnnokcaHoBbIN AMabeT Bbi3Banu nyTemM UHbEKLUMKU Kpbl-
caM 5% pacTBopa ansfokcaHa MoHormgparta BHYTpUbptowmHHO 13 pacyeta 170 mr / kr. KpoBb oTbupanu m3
XBOCTOBOW BeHbl AN OLeHKM BasanbHOM rmukeMun Ha 5-1 n 47-1 geHb nocre BBeaeHus annokcaHa. [eka-
NUTaUMIO >XMBOTHBIX NPOBOAUNN Ha 47-N AeHb 3KCNeprMeHTa B COOTBETCTBMM C MPUHLMNAMU 3TUYECKOro
obpalleHuns ¢ xmnBoTHbiMU. OnpegeneHne akTMBHOCTU hepMeHTOB NPOBOANMNOCE CTaHAAPTHBIMU METOo4aMM.
Cratuctnyeckuin aHanns npoeoannu ¢ nomotubto Statistica 10 StatSoft Inc. Pesynbtathl. YpoBeHb 6a3ans-
HOWM FMUKEMWUM HA NATbIA AEeHb 3KCNEPUMEHTA Y XXMBOTHbLIX 06enx rpynn Bbipoc B cpegHem Ha 115% oT 3Ha-
YeHun KoHTpons. Mbl ycTaHoBUNK, YTO Ha 47-1 AeHb 3TOT NokasaTterb Obin Bbile B rpynne cTapbiX KPbIC Ha
20% ©Gonblue, Yem y B3pOCIbIX KpbIC. AKTUBHOCTb NUPYBaTKMHAa3bl B 9pUTPOLMUTAX B3POCHbIX U CTapbIX XU-
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BOTHbIX C AnabeTom cHuaunacb Ha 35% u 50% COOTBETCTBEHHO MO CPABHEHWUIO C KOHTPONeM. AKTUBHOCTb
rMoKo30-6-pocdataernaporeHasbl B 3pUTpoLmMTax B3POCITbIX M CTapbIX XUBOTHBIX C AnabeTom cHu3unach
Ha 27% 1 45% COOTBETCTBEHHO MO CPABHEHUIO C KOHTPONEM Ha 47-1 AeHb. MI3meHeHns MoryT 6bITb cneacT-
BMEM BO3PAaCTHbIX HapyLLUeHW MmeTabonmama rnoko3bl 13-3a HapyLLEHUS MEXaHW3MOB CBOOOAHbIX paauvka-
noB. AKTUBHOCTb FMyTaTUOHPeayKTasbl B 3pUTpoLMTax B3POCIbIX U CTApbIX XMBOTHBIX C AMabeTOM YMeHb-
wunacb Ha 29% n 35% COOTBETCTBEHHO MO CPABHEHUIO C KOHTponem Ha 47-i aeHb. BoiBog. Mbl ycTaHOBU-
NN, 4YTO B XOA€E CTapeHUs NPOU3OLLINM N3MEHEHUS YYBCTBUTENBHOCTU aKTUBHOCTEN NUPYBAaTKMHA3bI, MMIOKO-
30-6-hocataernaporeHasbl U rnyTaTUOHPEAYKTa3bl B 3pUTPOLMUTAX KPbIC C anfoKCaHoBbIM AnabeTom K
BMMsAHMIO AnabeTnyeckoro craTtyca (rmneprrvkemusi). Mbl BbIABUHYNN TMNOTE3Y, YTO KOHTPOSb MMUKEMUM SIB-
nseTcs ueneBbiM HasHayYeHUeM ANs NOXWMbIX NnauveHToB ¢ auabetom 1 Tvna ang npegoTBpalleHns oc-
NOXHEHWUI, CBA3AHHbIX CO CTApEHMEM OpraHu3ma.
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COMPARATIVE ANALYSIS OF CD44 EXPRESSION IN POLYPS AND
ADENOCARCINOMA OF DISTAL COLON

Zaporizhzhia State Medical University

Introduction. CD44 is one of the most used markers of cancer stem cells in colorectal cancer. Even though,
the questions of its diagnostic and prognostic value remain open. The aim of the study was to compare
CD44 immunohistochemical expression levels in polyps and adenocarcinoma of the distal colon. Materials
and methods. Histopathological and immunohistochemical studies of biopsies from 40 patients and surgical
material of colorectal adenocarcinoma from 30 patients were carried out. Results. It was figured out that dis-
tal colonic polyps are characterized by membranous CD44 expression with the medians of relative areas of
CD44+ cells equal to 60,24 (50,22; 70,22) % stromal cells and 15,67 (12,47; 19,47) % epitheliocytes. Colo-
rectal adenocarcinoma is characterized by membranous-cytoplasmic CD44 expression with the medians of
relative areas of CD44+ cells equal to 61,26 (42,58 ; 79,15) % stromal cells and 30,60 (24,56 ; 36,45 ) %
cancer cells. Comparative analysis of the data obtained for the pTNM stages of colorectal adenocarcinoma
revealed some significant differences. The median of CD44+ stromal cells area on the | stage equals to
31,41 (19,87 ; 42,15) % vs. the median of CD44+ stromal cells area on the Il stage equals to 48,26 (35,44 ;
61,45) % , p < 0,05; the median of CD44+ stromal cells area on the Il stage vs. the median of CD44+ stromal
cells area on the lll stage equals to 78,36 (61,13 ; 80,06) % , p < 0,05. The median of CD44+ cancer cells
area on the lll stage equals to 30,35 (21,19 ; 35,47) % vs. the median of CD44+ cancer cells area on the IV
stage equals to 31,25 (30,22 ; 41,19) % , p < 0,05. Moreover, it was revealed that the median of CD44+ epi-
theliocytes area in polyps two-fold smaller than the median of CD44+ cancer cells area in colorectal adeno-
carcinoma: 15,67 (12,47 ; 19,47) % vs. 30,60 (24,56 ; 36,45 ) % , p < 0,05. Conclusions. Distal colonic pol-
yps are characterized by membranous CD44 expression with the median of CD44+ epitheliocytes area that
is two-fold smaller than the median of CD44+ cancer cells area. Colorectal adenocarcinoma is characterized
by membranous-cytoplasmic CD44 expression with the median of CD44+ stromal cells area that significantly
increases during the tumor progression from | to Il stages and with the median of CD44+ cancer cells area
that significantly go up during the tumor progression from lll to IV stages.

Key words: polyps, colorectal cancer, CD44 antigen.
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Annually, approximately 1.3 million new cases of
colorectal cancer (CRC) are diagnosed worldwide
[1]. The CRC development is preceded by an ab-
normal proliferation of the colonic mucosa that
forms a polyp in most cases. The excessive prolif-
eration is considered to be a result of a combination
of unfavourable external factors (smoking, alcohol
abuse, lack of plant fibre in the diet) and genetic
predisposition, which through molecular-genetic
modifications can trigger the “polyp-carcinoma” se-
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quence [2].

During the last decade, a significant amount of
data regarding cancer stem cells (CSCs) subpopu-
lation and their role in tumour initiation and pro-
gression has been accumulated [3-5]. CD44 is one
of the most used markers of CSCs in CRC. Even
though, the questions of its diagnostic and prognos-
tic value for CRC patients are still remaining open
[4].

CD44 is a transmembrane glycoprotein that is
expressed by embryonic stem cells, as well as by
some progenitor and mature cells, including cells of
connective tissue and bone marrow [6]. According
to the literature, the CD44 gene is a part of an in-
testinal stem cell gene signature [7]. In addition, it is
known that CD44 expression is characteristic of the
CSCs subpopulation [8]. The main ligand of CD44
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