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aReniSneba msoflio mosaxleobis 1%-s. misi eti-
ologia heterogenuria da moicavs genetikur, 
struqturul da metabolur mizezebs, Tumca zog 
SemTxvevebSi misi paTogenezi ucnobia. ukanaskne-
li 20 wlis manZilze aqtiurad mimdinareobs 
kvlevebi anTebis, rogorc epilefsiis SesaZlo 
meqanizmis ganxilvis Sesaxeb. Catarebuli eqsperi-
mentuli modelebiT damtkicda anTebis roli 
angiogenezsa da epileptogenezSi, Tumca klini-
kur epileptologiaSi am TvalsazrisiT kvlevebi 
sakmaod mcirea. pediatriuli epileftologiis 
gansakuTrebiT mniSvnelovan nawils warmoadgens 
epilefsiuri encefalopaTiebi, radgan am dros 
ganviTarebuli gulyrebi mniSvnelovan negatiur 
zegavlenas axdens bavSvis ara marto motorul, 
aramed kognitur ganviTarebazec. garda amisa, epi-
lefsiuri encefalopaTiebis dros aRmocenebu-
li gulyrebis marTva Zalze Znelia, radgan isini 
xasiaTdeba maRali rezistentobiT antiepilefsi-
uri mkurnalobisadmi. Sesabamisad, yvela etiolo-
giuri faqtori, romelic SesaZloa monawileob-
des epilefsiuri encefalopaTiis ganviTarebaSi 
saWiroebs mniSvnelovan Seswavlas. 
kvlevis mizans warmoadgenda proinflamato-

ruli citokinebis Seswavla sxvadasxva saxis 
epilefsiis dros bavSvebSi.
Seswavlilia 0-dan 16 wlamde asakis 56 bavSvi: 

20 - sakontrolo jgufidan, 20 - wamaldaqvemde-
barebuli gulyrebiT, xolo 16 - rezistentuli 
epilefsiiT. sisxlis SratSi ganisazRvra Semde-
gi proinflamatoruli citokinebis koncentra-
cia: VCAM-1, CCL2, CCL3, CCL11 da maTi koncentra-
ciis kavSiri gulyrebis ganmeorebis sixSiresTan. 
dadginda, rom rogorc sakontrolo, ise sakvlevi 
jgufis im pirebSi, romelTac aReniSnebodaT 
wamaldaqvemdebarebuli gulyrebi, yvela maTga-
nis koncentracia iyo normis farglebSi, xolo 
CCL11 iyo normuli koncentraciiT sakontrolo 
jgufsa da wamaldaqvemdebarebul pirebSi, misi 
koncentracia ki mniSvnelovnad iyo momatebuli 
bavSvebSi rezistentuli epilefsiiT. Sesabamisad, 
proinflamatoruli citokinebi SesaZloa gan-
vixiloT, rogorc mniSvnelovani etiologiuri 
faqtori rezistentuli epilefsiebis, maT Soris 
epilefsiuri encefalopaTiebis dros. aRniSnuli 
SesaZloa gaxdes axali, damxmare Terapiuli sa-
Sualebebis Seqmnis safuZveli antiepilefsiur 
preparatebTan erTad.
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Several lines of evidence show that cancer stem cells (CMC) 
play the major role in the progression and therapy resistance in 
various tumor types [1]. CSCs are characterised with the simi-
larity to normal stem cells, including their ability for self-renew-
al and differentiation, which gives rise to heterogeneous cancer 
cells [1]. There are many different markers which are associ-
ated with CSCs, including CD44, which represents one of the 
important markers of CSCs. CD44 is the glycoprotein which is 
encoded by CD44 gene [2]. CD44 is widely distributed in nor-
mal adult and foetal tissues. In normal tissues CD44 regulates 
the hyaluronic metabolism, wound healing and keratinocyte 
proliferation [2]. In vitro studies also have shown that CD44 
causes the increase of metastatic potential of different cell lines. 
However, the role of CD44 in the development of metastases in 
human malignancies is still under investigation [2]. In addition, 
there is less known about the distribution of CD44 in different 
types of inflammatory, premalignant and malignant lesions, in-
cluding the lesions of thyroid gland.

Thyroid carcinoma represents the fifth most frequent cancer 
in the world [3]. The frequency of thyroid cancer is higher in 
women between 20-55 years old. Several studies indicate that 
oestrogen might play and important role in the development 
of thyroid cancer [4], from which papillary thyroid carcinoma 
(PTC) represents the most frequent subtype [5]. Frequently, 

PTC is found in association with Hashimoto’s thyroiditis [6]. 
However, the causal link between Hashimoto’s thyroiditis and 
PTC is not yet clear. 

The aim of our study was to investigate the distribution of 
CSCs, marked by CD44 in different types of thyroid lesions, 
in different age groups, including reproductive, menopausal and 
post-menopausal women. In addition, we wanted to compare the 
expression of CD44 with other markers of malignancy, includ-
ing proliferation marker – Ki67, apoptotic marker – Bcl2 and 
other markers such as CK19, CD56 and ER. 

Material and methods. Study included 200 formalin-fixed 
and paraffin-embedded tissue material from the teaching, re-
search and diagnostic laboratory of Tbilisi State Medical Uni-
versity. Study material was divided into following histopatho-
logical groups: normal thyroid gland (45 cases), Noninvasive 
Follicular Thyroid Neoplasm with Papillary-Like Nuclear 
Features (NIFTP) (n=34), Hashimoto’s thyroiditis (50 cases), 
classic papillary carcinoma (n=42), and the co-occurrence of 
Hashimoto’s thyroiditis and papillary carcinoma (n=29). In ad-
dition, each group was divided into following three age groups: 
reproductive age (15-44 y), menopausal age (45-55 y) and post-
menopausal age (>55 y) (according to WHO Women Health, 
Fact Sheet №334, Updated September 2013). The detailed dis-
tribution of patient numbers into each group is given in Table 1. 
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immunohistochemistry. 4µ FFPE tissue sections were deparaf-
finized in xylene, rehydrated by using serial dilutions of ethanol 
(96%, 80%, 70%) and heat mediated antigen retrieval has been 
performed. Ready to use antibodies against the following anti-
gens were used: Ki67, BCL2, CK19, CD56, ER, CD44. Staining 
and visualization has been performed using Bond polymer refine 
detection system. The number of positive cells were counted in 
20HPF and the percentage of marker positive cells were estimat-
ed. Ki67 and Bcl2 labelling index was defined as the percentage 
of marker positive cells. In addition, Ki67 and Bcl2 labelling 
index ≤3% was considered as low and >3% was considered as 
high. In cases of CK19, CD44 and CD56 the positivity in ≤10% 
cells was considered as low expression and positivity in >10% 
of the cells was considered as high expression. ER expression 
was evaluated as following: ≤10% of positive cells was consid-
ered as low expression, 11-50% of positive cells was considered 
as moderate expression and >50% positive cells was considered 
as high expression. 

Comparisons between groups were made using Kruskal-Wal-
lis test. The Kruskal-Wallis test is a nonparametric (distribution 
free) test, and is used when the assumptions of one-way ANOVA 
are not met. The Kruskal-Wallis test can be used for both contin-
uous and ordinal-level dependent variables. Correlations were 
assessed using Spearman’s rank correlation. The Spearman’s 
rank correlation is also used when data is non-parametrically 
distributed. P values <0.05 were considered as significant. All 
statistical tests were performed using SPSS software V19.00.

Results and discussion. The study showed the following 
results: In normal thyroid gland the Ki67 labelling index was 
low (≤3%) in all cases 15/15 (100%) cases in all age groups. In 
NIFTP 12/15 (80%) cases were characterised with low and 3/15 
(20%) cases were characterised with high Ki67 labelling index 
in reproductive age. In menopause 9/11 (81.8%) cases were 
characterised with low and 2/11 (17.2%) cases were character-
ised with high Ki67 proliferation index and in post-menopause 
all 8/8 (100%) cases were characterised with low Ki67 labelling 
index. In Hashimoto’s thyroiditis 7/25 (28%) cases were char-
acterised with low and 18/25 (72%) cases were characterised 
with high Ki67 labelling index in reproductive age. In meno-
pause 6/15 (40%) cases were characterised with low and 9/15 
(60%) cases were characterised with high Ki67 labelling index. 
In post-menopause, 3/10 (30%) cases were characterised with 
low and 7/10 (70%) cases were characterised with high Ki67 
labelling index. In cases of papillary thyroid carcinoma 8/20 
(40%) cases were characterised with low and 12/20 (60%) cases 
were characterised with high Ki67 labelling index reproduc-
tive age. In menopause 6/14 (42.9%) cases were characterised 
with low and 8/14 (37.1%) cases were characterised with high 
Ki67 labelling index. In post-menopause 3/8 (37.5%) cases were 
characterised with low and 5/8 (62.5%) cases were characterised 
with high proliferation index. In Hashimoto’s thyroiditis and 
PTC co-occurred cases, 3/14 (21.4%) were characterised with 
low and 11/14 (78.6%) were characterised with high Ki67 label-
ling index in reproductive age. In menopause 2/9 (22.2%) cases 

Table 1. distribution of patients into groups
 Total n=200

Normal Thyroid Gland  
Reproductive Age 15
Menopause 15
Post-Menopause 15
NIFTP  
Reproductive Age 15
Menopause 11
Post-Menopause 8
Hashimoto’s thyroiditis  
Reproductive Age 25
Menopause 15
Post-Menopause 10
PTC  
Reproductive Age 20
Menopause 14
Post-Menopause 8
Hashimoto’s thyroiditis and PTC  
PTC component  
Reproductive Age 14
Menopause 9
Post-Menopause 6
Thyroiditis Component  
Reproductive Age 14
Menopause 9
Post-Menopause 6
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were characterised with low and 7/9 (78.8%) cases were char-
acterised with high Ki67 labelling index and in post-menopause 
2/6 (33.3%) cases were characterised with low and 4/6 (66.7%) 
cases were characterised with high Ki67 labelling index. 

The Bcl2 labelling index was high in all cases of normal thy-
roid gland in all age groups. In NIFTP 5/15 (33.3%) cases were 
characterised with low (≤3%) and 10/15 (66.7%) cases were 
characterised with high (>3%) Bcl2 labelling index in reproduc-
tive age group. In menopause 4/11 (36.4%) cases were charac-
terised with low and 7/11 (63.6%) cases were characterised with 
high Bcl2 labelling index. In post-menopause all 1/8 (12.5%) 
case was characterised with low and 7/8 (87.5%) cases were 
characterised with high Bcl2 labelling index. In Hashimoto’s 
thyroiditis 19/25 (76%) cases were characterised with low and 
6/25 (24%) cases were characterised with high Bcl2 labelling 
index in reproductive age. In menopause 11/15 (73.3%) cases 
were characterised with low and 4/15 (26.7%) cases were char-
acterised with high Bcl2 labelling index and in post-menopause 
5/10 (50%) cases were characterised with low and 5/10 (50%) 
cases were characterised with high Bcl2 labelling index. in PTC 
11/20 (55%) cases were characterised with low and 9/20 (45%) 
cases were characterised with high Bcl2 labelling index in re-
productive age. In menopause 7/14 (50%) cases were charac-
terised with low and 7/14 (50%) cases were characterised with 
high Bcl2 labelling index. In Hashimoto’s thyroiditis and PTC 
co-occurred cases, 12/14 (85.7%) cases were characterised with 
low and 2/14 (14.3%) cases were characterised with high Bcl2 
labelling index in reproductive age. In menopause 8/9 (88.9) 
cases were characterised with low and 1/9 (11.1%) case were 
characterised with high Bcl2 labelling index. In post-menopause 
6/8 (75%) cases were characterised with low and 2/8 (25%) cas-
es were characterised with high Bcl2 labelling index (Table 2). 

In all cases of normal thyroid gland CK19 expression was low 
(≤10%) in all age groups. In NIFTP 10/15 (66.7%) cases were char-
acterised with low CK19 expression and 5/15 (33.3%) cases were 
characterised with high CK19 expression in reproductive age. In 
menopause 8/11 (72.7%) cases were characterised with low and 
3/11 (27.3%) cases were characterised with high CK19 expression. 
In post-menopause 5/8 (62.5%) cases were characterised with low 
and 3/8 (37.5%) cases were characterised with high CK19 expres-
sion. In Hashimoto’s thyroiditis 19/25 (76%) cases were character-
ised with low and 6/25 (24%) cases were characterised with high 
CK19 expression in reproductive age. In menopause 11/15 (73.3%) 
cases were characterised with low and 4/15 (26.7%) cases were 
characterised with high CK19 expression. In post-menopause 7/10 
(70%) cases were characterised with low and 3/10 (30%) cases 
were characterised with high CK19 expression. In PTC all cases 
were characterised with high expression of CK19 in all groups, as 
well as in Hashimoto’s thyroiditis and PTC co-occurred cases. 

In all cases of normal thyroid gland CD56 expression was 
high (>10%). In NIFTP 8/15 (53.3%) cases were characterised 
with the low expression of CD56 and 7/15 (46.7%) cases were 
characterised with high expression of CD56 in reproductive age. 
In menopause 6/11 (54.5%) cases were characterised with low 
expression of CD56 and 5/11 (45.5%) cases were characterised 
with high expression of CD56. In post-menopause 5/8 (62.5%) 
cases were characterised with low expression of CD56 and 3/8 
(37.5%) cases were characterised wit high expression of CD56. 
In Hashimoto’s thyroiditis 5/25 (20%) cases were character-
ised with low and 20/25 (80%) cases were characterised with 
high CD56 expression in reproductive age. In menopause, 3/15 
(20%) cases were characterised with low and 12/15 (80%) cases 
were characterised with high expression of CD56. In post meno-
pause 2/10 (20%) cases were characterised with low and 8/10 

Table 2. The distribution of proliferation and apoptosis markers in study groups
Total N Ki67 Bcl2

Normal Thyroid Gland  Low ≤3 High >3 Low ≤3 High >3

Reproductive Age 15 15 0 0 15

Menopause 15 15 0 0 15

Post-Menopause 15 15 0 0 15

NIFTP      

Reproductive Age 15 12 3 5 10

Menopause 11 9 2 4 7

Post-Menopause 8 8 0 1 7

Hashimoto’s thyroiditis      

Reproductive Age 25 7 18 19 6

Menopause 15 6 9 11 4

Post-Menopause 10 3 7 5 5

PTC      

Reproductive Age 20 8 12 11 9

Menopause 14 6 8 7 7

Post-Menopause 8 3 5 6 2

Hashimoto’s thyroiditis and PTC      

Reproductive Age 14 3 11 12 2

Menopause 9 2 7 8 1

Post-Menopause 6 2 4 5 1
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(80%) cases were characterised with high expression of CD56. 
In PTC all cases were negative for CD56 in all groups, as well as 
in Hashimoto’s thyroiditis and PTC co-occurred cases (Table 3). 

CD44 was characterised with low expression (≤10%) in 8/15 
(53.3%) cases and it was negative in 7/15 (46.7%) cases in repro-
ductive age. In menopause, low expression of CD44 was detected 
in 6/15 (40%) cases and in post-menopause 4/15 (26.7%) cases. 
The rest of the cases were negative. In NIFTP, in reproductive age 
6/15 (40%) cases showed low and 9/15 (60%) cases showed high 
CD44 expression. In menopause 4/15 (26.7%) cases showed low 
and 7/15 (46.7%) cases showed high expression, 3/15 (20%) cases 
were negative. In post-menopause 2/10 (20%) cases showed low 
expression and 8/10 (80%) cases were negative. In Hashimoto’s 
thyroiditis in reproductive age 5/25 (20%) cases showed low and 
6/25 (24%) cases showed high expression of CD44, 14/25 (56%) 
cases were negative. In menopause 2/15 (13.3%) cases showed 
low and 2/15 (13.3%) cases showed high expression, whilst 11/15 
(73.3%) cases were negative for CD44. In post-menopause 2/10 
(20%) cases showed low expression and 8/10 (80%) cases were 
negative for CD44. In PTC, in reproductive age 2/20 (10%) cas-
es showed low expression and 14/20 (70%) cases showed high 
expression of CD44 whilst 4/20 (20%) cases were negative. In 
menopause 1/14 (7.14%) case showed low and 6/14 (42.9%) 
cases showed high expression of CD44, whilst 7/14 (50%) cases 
were negative. In post-menopause 1/8 (12.5%) case showed low 
and 4/8 (50%) cases showed high expression of CD44, whilst 3/8 
(37.5%) cases were negative. In Hashimoto’s thyroiditis and PTC 
co-occurred cases, in reproductive age 2/14 (14.3%) cases showed 
low and 12/14 (85.7%) cases showed high expression of CD44. In 
menopause 1/9 (11.1%) case showed low and 8/9 (88.9%) cases 
showed high expression of CD44. In post-menopause 2/6 (33.3%) 

cases showed low and 2/6 (33.3%) cases showed high expression of 
CD44, whilst 2/6 (33.3%) cases were negative.

In normal thyroid gland in reproductive age 10/15 (66.7%) cases 
showed low and 5/15 (33.3%) cases showed moderate ER expres-
sion. In menopause 12/15 (80%) case showed low and 3/15 (20%) 
cases showed moderate ER expression. In post-menopause 13/15 
(86.6%) cases showed low and 2/15 (13.4%) cases showed moder-
ate ER expression. In NIFTP, in reproductive age, 10/15 (66.7%) 
cases showed moderate and 5/15 (33.3%) cases showed high ER 
expression. In menopause 9/11 (81.8%) cases showed moderate and 
2/11 (18.1%) cases showed high ER expression, in post-menopause 
7/8 (87.5%) cases showed moderate and 1/8 (12.5%) cases showed 
high ER expression. In Hashimoto’s thyroiditis, in reproductive 
age 11/25 (44%) cases showed low and 14/25 (56%) cases showed 
moderate ER expression. In menopause 9/15 (60%) cases showed 
low and 6/15 (40%) cases showed moderate ER expression. In post-
menopause 7/10 (70%) cases showed low and 3/10 (30%) cases 
showed moderate ER expression. In PTC, in reproductive age 9/20 
(45%) cases showed low, 5/20 (25%) cases showed moderate and 
6/20 (35%) cases showed high ER expression. In menopause 7/14 
(50%) cases showed low, 3/14 (21.4%) cases showed moderate and 
4/14 (28.6%) cases showed high ER expression. In post-menopause 
4/8 (50%) cases showed low, 2/8 (25%) cases showed moderate 
and 2/8 (25%) cases showed high ER expression. In Hashimoto’s 
thyroiditis and PTC co-occurred cases, in reproductive age 2/14 
(14.3%) cases showed low, 7/14 (50%) cases showed moderate and 
5/14 (35.7%) cases showed high ER expression. In menopause 4/9 
(44.4%) cases showed low, 3/9 (33.3%) cases showed moderate and 
2/9 (22.2%) cases showed high ER expression. In post-menopause 
3/6 (50%) cases showed low, 2/6 (33.3%) cases showed moderate 
and 1/6 (16.7%) case showed high ER expression (Table 4). 

Table 3. The distribution of cK19 and cd56 in study groups
Total N CK19 CD56

Normal Thyroid Gland  Low ≤ 10 High >10 Low ≤ 10 High >10

Reproductive Age 15 15 0 0 15

Menopause 15 15 0 0 15

Post-Menopause 15 15 0 0 15

NIFTP      

Reproductive Age 15 10 5 8 7

Menopause 11 8 3 6 5

Post-Menopause 8 5 3 5 3

Hashimoto’s thyroiditis      

Reproductive Age 25 19 6 5 20

Menopause 15 11 4 3 12

Post-Menopause 10 7 3 2 8

PTC      

Reproductive Age 20 0 20 20 0

Menopause 14 0 14 14 0

Post-Menopause 8 0 8 8 0

Hashimoto’s thyroiditis and PTC      

Reproductive Age 14 0 14 14 0

Menopause 9 0 9 9 0

Post-Menopause 6 0 6 6 0
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Table 4. The distribution of stem cell marker cd44 and er in study groups
Total N CD44 ER

Normal Thyroid Gland  Low 
≤ 10

 High
>10 Low ≤ 10 Medium 

10-49 High >50

Reproductive Age 15 8 0 10 5 0

Menopause 15 6 0 12 3 0

Post-Menopause 15 4 0 13 2 0

NIFTP       

Reproductive Age 15 6 9 0 10 5

Menopause 11 4 7 0 9 2

Post-Menopause 8 3 5 0 7 1

Hashimoto’s thyroiditis       

Reproductive Age 25 5 6 11 14 0

Menopause 15 2 2 9 6 0

Post-Menopause 10 2 0 7 3 0

PTC       

Reproductive Age 20 2 14 9 5 6

Menopause 14 1 6 7 3 4

Post-Menopause 8 1 4 4 2 2

Hashimoto’s thyroiditis and PTC       

Reproductive Age 14 2 12 2 7 5

Menopause 9 1 8 4 3 2

Post-Menopause 6 2 2 3 2 1

Graph 1. The distribution of Proliferation and apoptosis markers in groups
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The analysis of proliferation and apoptotic markers showed 
that normal thyroid gland is characterised with an extremely low 
proliferation activity, whilst apoptotic activity is mostly high. 
The highest proliferation activity is detected in PTC cases in re-
productive age, whilst in the same group the apoptotic activity is 
low. Interestingly the proliferation index was higher in PTC and 
Hashimoto’s thyroiditis co-occurred cases, compared to PTC 

only. The apoptotic index was also lower in PTC and Hashi-
moto’s thyroiditis co-occurred cases compared to only PTC.

The analysis of CK19 and CD56 showed that all PTC cases are 
characterised with the loss of CD56 in all age groups. With regards 
to CK19 the highest expression was seen in PTC in reproductive 
age. The loss of CD56 was also present in some thyroiditis compo-
nent in cases with Hashimoto’s thyroiditis and PTC. 

Fig. 1. a. Hashimoto’s thyroiditis, B. niFTP, c. Papillary thyroid cancer, H&e, x200; d. cd44 weak expression in PTc, 
e. cd44 strong expression in PTc and F. cd44 Strong expression in PTc and Hashimoto’s thyroiditis co-occurred cases, iHc, x200

Graph 2. The distribution of cK19 and cd56 in study groups

The analysis of stem cell marker CD44 in groups showed that 
the highest expression of CD44 is present in PTC in reproduc-
tive age. CD44 expression is also relatively higher in PTC and 
Hashimoto’s thyroiditis co-occurred cases, compared to only 
PTC cases in reproductive age. The lowest expression of 

CD44 is seen in patients with post-menopause in the same 
groups. The analysis of ER expression, also showed that the 
highest expression of ER is present in PTC cases, in repro-
ductive age and in Hashimoto’s thyroiditis and PTC co-oc-
curred cases.
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Graph 3. The distribution of cd44 and er in study groups

The correlation analysis indicated that CD44 expression posi-
tively correlates with the expression of ER in all groups (r=0.37, 
p<0.05). In addition, the expression of CD44 is positively as-
sociated with the Ki67 labelling index (r=0.033, p<0.05) and 
negatively associated with the apoptotic index, measured as 
Bcl2 expression (r=-0.025, p<0.05). 

The analysis of marker expression in different age groups in-
dicated that the expression of CK19 and CD56 does not differ 
significantly in reproductive, menopausal and post-menopausal 
age patients. However, the expression of Ki67 is significantly 
higher in reproductive age patients, compared to menopausal 
and post-menopausal patients in all groups. Whilst Bcl2 is sig-
nificantly lower in reproductive age patients, compared to meno-
pausal and post-menopausal patients in all groups. CD44 is also 
significantly higher in patients in reproductive age in all study 
groups, compared to patients with menopausal and post-meno-
pausal age. ER expression is significantly higher in reproductive 
age in all groups as well. 

Kiziridou and colleagues investigated the expression of the 
CD44 in different types of thyroid lesions by immunohisto-
chemistry[7]. The results of their study showed the increased 
expression of CD44 in papillary thyroid carcinoma, similar to 
our study results. In addition, Kim at all, also demonstrated the 
increased expression of CD44 in thyroid papillary carcinoma[8]. 
However, with the difference from our study they did not find a 
significant correlation between CD44 and Ki67, which might be 
explained by the difference in study cohorts. To the best of our 
knowledge, we are first who studied the stem cell marker expres-
sion in PTC and in PTC/Hashimoto’s thyroiditis co-occurred 
cases. The results of our study indicates that the expression of 
CD44 is markedly higher in PTC/Hashimoto’s thyroiditis co-oc-
curred cases, compared to cases with PTC only. Previous analy-
sis from Tang et al., indicated that Ki67 represents an important 
marker which can distinguish malignant from benign thyroid le-
sions[9]. Indeed, in our study we have also found a significant 
upregulation of Ki67 in PTC cases and especially in cases with 
PTC and Hashimoto’s thyroiditis co-occurrence.

Conclusions. The results of our study indicates that CD44 
stem cell marker, as well as proliferation marker Ki67 is sig-
nificantly upregulated in PTC cases in all age groups. However, 
the expression of CD44 and Ki67 is significantly higher in re-
productive age patients, compared to patients in menopause and 

post-menopause. In addition, the expression of CD44 and Ki67 
is significantly higher in PTC and Hashimoto’s thyroiditis co-
occurred cases, compared to cases with PTC only.
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SUMMARY

DISTRIBUTION OF STEM CELLS IN DIFFERENT THY-
ROID LESIONS IN PATIENTS OF REPRODUCTIVE, 
MENOPAUSAL AND POST-MENOPAUSAL AGE

Muzashvili T., Gachechiladze M., Burkadze G.

Tbilisi State Medical University

Different studies indicate that cancer stem cells (CSCs) play 
an important role in the progression and therapy resistance in 
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different cancer types. The aim of our study was to analyse 
the distribution of CSCs in different thyroid lesions, in repro-
ductive, menopausal and post-menopausal women. Study in-
cluded altogether 200 formalin-fixed and paraffin-embedded 
tissue material, with the diagnosis of NIFTP, Hashimoto’s 
thyroiditis, papillary thyroid carcinoma (PTC) and PTC and 
Hashimoto’s thyroiditis co-occurred cases. Normal thyroid 
gland was used as a control tissue. Stem cell marker – CD44, 
as well as other markers including Ki67, BCL2, CK19, CD56, 
ER were investigated with standard immunohistochemical 
procedure. 

The results of our study indicated that CD44 stem cell marker, 
as well as proliferation marker Ki67 is significantly upregulat-
ed in PTC cases in all age groups. However, the expression of 
CD44 and Ki67 is significantly higher in reproductive age pa-
tients, compared to patients in menopause and post-menopause. 
In addition, the expression of CD44 and Ki67 is significantly 
higher in PTC and Hashimoto’s thyroiditis co-occurred cases, 
compared to cases with PTC only.

Keywords: thyroid lesions, cancer stem cells, expression of 
CD44 and Ki67, CD44 stem cell marker, proliferation marker 
Ki67, papillary thyroid carcinoma. 
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Ранее проведенными исследованиями показано, что опу-
холевые стволовые клетки играют значимую роль в про-
грессии опухолей и в их резистентности к лечению. 

Целью исследования явилось изучение особенностей 
распределения стволовых клеток при различных патологи-
ях щитовидной железы у женщин репродуктивного, мено- 
и постменопаузального возраста. 

Исследование включало 200 фиксированных в формали-
не и залитых в парафиновые блоки тканевых образцов со 
следующими гистопатологическими диагнозами: фолли-
кулярная тиреоидная неоплазия с ядерными признаками, 
напоминающими папиллярную карциному, тиреои-
дит Хашимото, папиллярная карцинома, папиллярная 
карцинома в сочетании с тиреоидитом Хашимото. В 
качестве контрольной группы использованы образцы 
нормальной щитовидной железы. Стандартным имму-
ногистохимическим методом изучен маркер стволовых 
клеток CD44, а также молекулярные маркеры Ki67, 
BCL2, CK19, CD56 и ER. 

Результаты исследования показали, что эксперссия 
маркеров CD44 и Ki67 значительно увеличивается в слу-
чаях карцином, это увеличение значительно выше при 
папиллярных карциномах в сочетании с тиреоидитом Ха-
шимото. Экспрессия этих маркеров выше в репродуктив-
ном возрасте в сравнении с мено- и постменопаузальным 
возрастом. Полученные результаты могут быть исполь-
зованы в клиническом менеджменте женщин с данными 
патологиями с учетом их возраста. 

reziume

Rerovani ujredebis ganawilebis Taviseburebani 
farisebri jirkvlis sxvadasxva paTologiebSi 
reproduqciuli, menopauzuri da postmenopau-
zuri asakis qalebSi
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sxvadasxva kvlevebiT naCvenebia, rom simsivnis 
Rerovani ujredebi mniSvnelovan rols TamaSo-
ben avTvisebiani simsivneebis progresiasa da 
mkurnalobisadmi rezistentobaSi. 
kvlevis mizans Seadgenda Rerovani ujredebis 

ganawilebis Taviseburebebis Seswavla fariseb-
ri jirkvlis sxvadasxva tipis dazianebebSi, re-
produqciuli, menopauzuri da postmenopauzuri 
asakis qalebSi. 
sakvlevi jgufi moicavda 200 formalinSi dafiq-

sirebul da parafinSi Cayalibebul qsovilovan 
bloks, Semdegi histopaTologiuri diagnozebiT: 
folikuluri Tireoiduli neoplazia papiluri 
karcinomis msgavsi birTvuli maxasiaTeblebiT, 
haSimotos Tireoiditi, papiluri karcinoma da 
papiluri karcinomis da haSimotos Tireoiditis 
Tanaarsebuli SemTxvevebi. sakontrolo jgufad 
aRebuli iyo farisebri jirkvlis normaluri 
qsovili. standartuli imunohistoqimiuri meTo-
diT gamovlenilia Rerovani ujredebis markeri 
- CD44, aseve Ki67, BCL2, CK19, CD56 da ER. 
kvlevis Sedegebma aCvena, rom CD44-is da Ki67-is 

eqspresia mniSvnelovnad aris momatebuli karci-
nomis SemTxvevebSi. amasTan igi gacilebiT ufro 
maRalia papiluri karcinomis da haSimotos Ti-
reoiditis Tanaarsebobisas. garda amisa, aRniSnu-
li markerebis eqspresia maRalia reproduqciul 
asakSi menopauzur da postmenopauzur asakTan 
SedarebiT. Catarebuli kvlevis Sedegebi SesaZ-
lebelia gamoyenebul iqnas aRniSnuli paTolo-
giebiT qalebis klinikur menejmentSi maTi asakis 
gaTvaliswinebiT.


