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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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CORRELATION OF THYROID AUTOIMMUNITY WITH ATHEROSCLEROSIS EVALUATION
IN HASHIMOTO’S THYROIDITIS

!Gvianishvili T., 2Kakauridze N., 'Gogiashvili L., 'Tsagareli Z., *’Kurtanidze T.

'Ivane Javakhishvili Thilisi State University, Alexandre Natishvili Institute of Morphology;,
Thilisi State Medical University, Georgia

According of clinical and scientific research result, the thy-
roid gland dysfunction (hypothyroidism) play significant role in
development of dyslipidemia, atherosclerosis (At) and hence the
coronary heart disease (CHD) pathogenesis.

Accumulating results of numerous cross-sectional epidemio-
logical investigations indicate that among other important risk
factors, the hypothyroidism and high serum TSH levels are more
pronounced cause of endothelial dysfunction, histomorphologi-
cal changes of large vessels’ wall and impact on the mechanisms
of cholesterol metabolism. McLeod 2013 [1], based on the large
meta-analysis study [2], suggested a causal relationship between
autoimmune thyroid disease and atherosclerosis [3-5].

By 2019 ESC/EAS Guideline [6], except of the traditional risk
factors, such as the dyslipidemia - high level of Total cholesterol
(TC), low density lipoprotein cholesterol (LDLC), triglycerides
and low level of high density lipoprotein cholesterol (HDLC) -
noted the high importance of carotid and femoral intima- media
thickness (IMT) for presence of atherosclerosis in patients with
CHD and subclinical hypothyroidism (SH) [7-12].

The study region — Georgia (South Caucasus) is iodine-defi-
cient area with a high prevalence of iodine-deficiency-related
disease, such as endemic goiter, thyroid nodules, Hashimoto
thyroiditis (HT) - most common cause of primary hypothyroid-
ism [1, 13-15]. Due to the substantial changes in lipid metabo-
lism, these conditions increase high-risk morphological features
of atherosclerosis [16, 17]. Against this background, hypercho-
lesterolemia has a direct relationship and the impacts on the dy-
namics of histomorphological changes in the Hashimoto’s thy-
roid parenchyma; there are significant debates regarding the aim
on which the present study is mainly concentrated.

Recently, the relationship between subclinical hypothyroid-
ism (SH) and cardiovascular diseases has been one of the most
popular topics. There is still some controversy concerning the
cardiovascular impact of SH and management protocols.

The aim of the present study is to investigate the putative asso-
ciation between Hashimoto thyroiditis parenchyma changes
and At cardiovascular disease (CHD) clinical characteristics
focusing on the causal connection between thyroid function
indexes, the lipid profile with follicular epithelia’s molecular
biology details.

Material and methods. We investigated the patients in
Georgian National Center of Internal Medicine and Tbilisi
State University affiliated Hospitals (Departments of cardiol-
ogy, surgery and pathology). Present study was reviewed and
deemed exempt from written informed consent by the Eth-
ics committee and Board of medical sciences at Tbilisi State
University based on Helsinki-ethical principles declaration
for medical research [18].

To reach the planed goal we investigated 52 patients (female),
which had undergone total thyroidectomy, lobectomy. In the re-
search basic groups (I and II) were included the patients (pts)
with Hashimoto thyroiditis (HT) - 28 pts, and HT with athero-
sclerosis - 24 pts. For underling the significance of HT in ath-
erosclerosis patients with atherosclerosis (without HT) - 27 pts
were included in control (group IIT).

142

The diagnosis of atherosclerosis were established by 2019
ESC/EAS criteria - confirmed ACVD (CHD, carotid and femo-
ral arteries atherosclerosis) by using ECG, echocardiography,
stress testes, carotid and femoral arteries ultrasonography and
in some cases coronarography. The diagnosis of HT were es-
tablished by TSH, FT4, FT3, anti-TPO tests and confirmed in
postoperative specimens histology.

The exclusion criteria were: the patients having III-IV func-
tional class (by Canadian Cardiovascular Society grading of an-
gina pectoris) and unstable angina pectoris, heart failure I1I-IV
(by NYHA classification), arterial hypertension grade 1, 2, 3 (by
ESC/ESH guideline, 2018) [19], diabetes mellitus, hepatic and
renal failure.

For all studying patients the following analysis was provided:
lipid profile, TSH, FT4, Anti TPO; carotid, femoral, thyroid
gland ultrasonography.

Laboratory tests

Thyroid hormones and anti TPO

Subclinical hypothyroidism (SH) is characterized by normal
serum free T, and free T, levels and increased serum TSH levels.

Patients involved in the study underwent TSH by the enzyme-
linked immunosorbent assay (ELISA) methods name “SAND-
WICH”-96, well plate, source-serum, venous blood, plasma,
IU/ml 0-35 IU/ml, free thyroxine testing, and antibody titer to
thyroid peroxidase [20].

Thyroid markers reference range: TSH 0.3-4.2 mIU/L, FT4
0.9-1.7 ng/dL, Anti-TPO <9.0 IU/mL, Anti-Tg<4.0 IU/mL [21,
22].

Thyroid disease categorization and thyroid function index -
TSH and FT4 respectively:

Subclinical hypothyroidism > 4.2 mIU/L and0.9-1.7 ng/dL
Subclinical hyperthyroidism < 0.3 mIU/Land0.9-1.7 ng/dL
Overt hypothyroidism > 4.2 mIU/Land< 0.9 ng/dL

Overt hyperthyroidism < 0.3 mIU/L and> 1.7 ng/dL
Lipids profile:

Blood samples were taken after 13 hour fasting. Lipid spec-
trum was studied in blood serum using “Janway” spectrometry.
The quantitative determination of total cholesterol (TC) was
performed triglycerides (TG) were determined by the enzyme
method, while the content of high density lipoprotein-cholesterol
(HDLC): low density lipoprotein - cholesterol (LDLC) and very
low density lipoprotein - cholesterol (VLDLC) were determined
after the precipitation of low density lipoprotein -cholesterol us-
ing BIOLABO, France reactive. LDLC were calculated by Fried-
wald. The main criteria were: total cholesterol (TC)>160mg/dl,
low density lipoprotein - cholesterol (LDLC)>100mg/dl, high
density lipoprotein - cholesterol (HDLC) 150mg/dl.

Ultrasound diagnostically methods

Echocardiography

LV mass (LVM) calculations have been made using linear
measurements derived from 2D targeted M-mode. LVM es-
timated by the ASE-recommended formula (from LV linear
dimensions): LVM= 0.8 {1.04[(LVIDd + PWTd + SWTd) 3 -
(LVIDd)3]}+ 0.6 gwhere PWTd and SWTd are posterior wall
thickness at end diastole and septal wall thickness at end diasto-
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le, respectively. LVIDd (LV internal diastolic dimension. The in-
dexation of LVM (g/m2) determined in accordance with Height
(m) and Body surface area (BSA) m2.

Carotid and femoral arteries ultrasonography

Carotid and femoral arteries intima-media thicknesses were
investigated by high-resolution ultrasonography on sonoscope
TOSHIBA-SSH 140-A by 5 MHz and 7, 5 MHz linear transduc-
ers. The degree of carotid stenosis was determined in transversal
and longitudinal sections. The intima-media complexes and ath-
erosclerotic plaques height was measured by the triplex scan-
ning method. Carotid arteries intima-media thickness (IMT) was
defined from bifurcation 20 mm proximally and 30 mm distally
[23]. IMT normal value is <I mm.

Ultrasonography of the thyroid gland

Ultrasonographic examinations were performed on a TOSHI-
BA SSH-140-A scanner with 5, 7, and 3.5 MHz transmissions.
Examination of the thyroid gland used B to assess the thickness,
width, length, and size of the thyroid gland using the appropriate
formula (thickness x width x length x 0.479) to assess the struc-
ture, surface condition, diffuse and focal changes.

Histological examination

All patients provided written informed consents. This study
protocol was approved by the ethics committee of medical
sciences at Tbilisi State University based on Helsinki-ethical
principles declaration for medical research [18]. The research
database included postoperative surgical pathology material ob-
tained from patients with thyroiditis who had undergone total
thyroidectomy, lobectomy, and partial resection of the thyroid
gland. The pathology material was received from Surgical Units
of Thbilisi and West Georgia National Center of Interventional
Medicine. Both retrospective data (for the years 2014) as well as
prospective material (for the years 2918-2019) were analyzed.
Basically, thyroidectomies in the I and II groups of patients were
performed for the following reasons: a. patients with bilateral or
multiple nodules or symptoms of neck or throat compression, or
enlargement during follow-up and b. clinical and physical data
indicated for removal.

The diagnosis of HT was based on the level in serum anti
peroxidase level - 186 (63-438), TSH, FT4 range and histologi-
cal findings.

For histological examination of thyroid operative materials,
the sliced sections were stained with routine Hematoxylin and
Eosin (H&E). Formalin-fixed paraffin embedded (FFPE) tissue
sections were routinely processed and stained with hematoxylin
and eosin. Immunohistochemical (IHC) staining was performed
on FFPE tissue sections with antibodies against the follow-
ing markers: 1. S100 Protein (clone RTU-S100p Polyclone
Antibodies, Biogenex, USA), because Hiirthle cells reac-
tion is most remarkable in HT disorders; and 2. p63 (clone
7JUL, Leica, UK), which is a pS3 gene family at 3q27-29
homologue nuclear transcription factor. Three of p63 iso-
forms encode proteins that transactivate on p53 activity and
induct cell into apoptosis. The other three isoforms encode
proteins, which have inhibitory effect on p53 activity [24];
in our cases, p63 is important to detect oxyphilic metaplasia
of thyroid follicular epithelium. As positive control Palatine
Tonsils lymphoid tissue specimens were used.

FFPE sections were fixed on poly-L-lysine-coated glass slides
and prepared as follows: 1) deparaffinization, rehydration and
incubation for 20 minutes in 3% H,O,; 2) Immersion in phos-
phate-buffered saline (PBS) for 20 min; 3) Antigen retrieval in
the microwave (600 W) for 20 min, followed by cooling in ci-
trate buffer (0.01 m, pH 6.0). Specimens were incubated with
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the primary antibodies for 1 hour at room temperature. After that
was washed three times with PBS at room temperature. Hema-
toxylin is used for nuclei counterstaining. All procedures were
carried out in compliance with antibodies manufacturers’ proto-
cols (Bio Genex, USA; Leica, UK).

Histology slides were reviewed by two pathologists (L. G., T.
G.). We used the 2015 American Thyroid Association manage-
ment guidelines [21, 22].

The statistical analysis was performed using Microsoft Ex-
cel 7.0, SPSS-20 version and Mann—Whitney U-test. M+SD
(M-mean SD-standard deviation) was calculated. Student-t
test was used for the analysis of the data obtained for the
groups, Fisher’s F criterion for comparing dispersions Differ-
ences were considered statistically significant when “p” value
was less than 5% (p < 0.05). Correlation was tested according
to the Pearson’s correlation. Comparisons between groups
and factors were made using Multivariable linear regression
and analysis to evaluate independent risk factors (TSH, IMT,
demographic variables (age and gender)) [3, 5, 7]. The coef-
ficient of reliability was calculated by t-s statistics for two
different averages and F-statistics. The results of the study
were recorded in tables and diagrams.

Results and discussion. The confidence of our results is
based on the following points:

1. The study groups do not differ by age, BMI or numbers of
patients, which excludes influences in the comparison of Lipid
spectrum, TSH and FT4 levels.

2. The clinical characters similarity of the study groups of
HT+At (group II) and At (group III) permits to underline the
TSH responsibility on the development of dyslipidemia (Fig. 1).

663

wom s
(===

=ora oW g
o o o O O

Fig. 1. Clinical characteristic of patients in group II (At+HT)
and group 111 (At)

The clinical characters of the group III (AT) vs group II
(AT+HT) are presented in Figure 1. By the analyses of the dia-
grams 1 and 2 there is no significant differences of group II vs
group III patients clinical characteristics that describe the sever-
ity of At (Hypertension -16 % vs 18%; stable angina 37% vs
39%; HF 12% vs 13%; post- Myocardial Infarction (MI) 28%
vs 28%; carotid artery At), except of femoral artery At - 53%
Vs 66%.

Analysis of the thyroid gland’s functional tests - TSH and
FT4, revealed statistically significant differences (P<0.001)
between Anti-TPO negative group III (patients with At)
(TSH:1.2+0.3mIU/L; FT4: 1.2+0.3 ng/dl) and Anti-TPO posi-
tive two groups: group I (patients with HT) (TSH:6.0+1.6mIU/L;
FT4: 0.9840.15 ng/dl) and group II (patients with HT+At)
(TSH:5.80+1.7mIU/L). There was not thyroid gland’s function-
al tests any differences between group I and II patients as we
don’t reveal statistical reliable differences of FT4 (P2-3 >0.2)
level between group II patients (FT4: 1.1+0.2 ng/dl) and group
III patients (FT4: 1.2+0.3 ng/dl) (Table 1).
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Table 1. Summary of Baseline Characteristics for Patients With HT, HT+At and At

Groups Age BMI TSH FT4 TC LDLC HDLC TG
HT () M 62.8 27.4 6 0.98 246.2 1721 49.3 123.9
StD 1.2 1.2 1.6 0.15 25.5 233 6.1 26.2
HT+At(IT) M 64.6 27.6 5.8 1.1 276.6 204.1 41.3 155.8
StD 3.8 1 1.7 0.2 11.7 14 6.5 23.6
AT (IIT) M 63.0 27.1 1.2 1.2 211.1 139.4 42.9 150.0
StD 3.0 1.0 0.3 0.3 29.6 29.7 5.0 22.9
TSH FT4 TC LDLC HDLC TG
pl-2 0.3 0.2 0.001 0.001 0.001 0.001
pl-3 0.001 0.001 0.001 0.001 0.001 0.0002
p2-3 0.001 0.2 0.001 0.001 0.001 0.001

HT- Hashimoto Thyroiditis; At-atherosclerosis; BMI (kg/m2)- Body mass index, TC (mg/dl) —Total Cholesterol;
LDLC (mg/dl) —Low density Lipoprotein Cholesterol; HDLC (mg/dl) — High density Lipoprotein Cholesterol;
Triglycerides (mg/dl); TSH — (mIU/L; FT4 (ng/dL);; Anti-TPO (IU/mL)
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Fig. 2. The characteristics of lipid profile, BMI, TSH, FT4, FA and CA in the study groups

Table 2. CA and FA IMT in study groups

Atherosclerosis HT() HT+ATI At (III)
CA (mm) M 1.04 1.19 1.1 pl-2 0.001
SD 0.09 0.1 0.11 pl-3 0.03
p2-3 0.0004
FA (mm) M 1.29 1.47 1.18 pl-2 0.001
SD 0.13 0.2 0.12 pl-3 0.002
p2-3 0.0001

Lipid spectre demonstrates more atherogenic changes in Il group
(HT+At) patients (TC 276,6+11.7.5 mg/dl; LDLC 204,1+ 14.0mg/
dl; TG 155.8+23.6mg/dl; HDL 41.3+6.5 mg/dl), than in patients
with At, but without HT (group III) (TC 211.1£29.6 mg/dl; LDLC
139.4+29.7mg/dl; TG 123.9+ 22.9 mg/dl; HDL 49.3+ 6.1 mg/dl).

TSH and anti-TPO are important in the development of ath-
erosclerosis as indicated by correlation with atherogenic lipid
levels (TC 246, 2+25.5 mg/dl; LDLC 211.1+ 29.7mg/dl; TG
150.0 + 22.9 mg/dl; HDL 42.9 £5.0 mg/dl), increasing in pa-
tients with HT (group I). However, in II group (HT+At) LDLC
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276.6+ 11.7 mg/dl; TG 155.8 + 23.6mg/dl; HDL 41.3 £6.5 mg/
dl demonstrate elevation of the same data according to a linear
relationship between thyroid function index and lipid profile
(Tab.1), respecting BMI and age factors.

The CA (carotid artery) intima-media complex thickening is
more expressed in group II patients (1,194+0,1 mm) and statis-
tically significantly differs (p2-3<0.0004) as from group II pa-
tients indices (1,1£0,11 mm) as from group I patients indices
(1,04+0,09 mm). Also, the statistical reliable between group I
and group III indices (p1-3<0.03) were observed (Fig. 2).
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There were statistically reliable differences between group
11 patients FA (femoral artery) intima-media complex indicator
(1,47£0,2 mm) with group III atherosclerotic patients without
HT (1,18+0,12 mm) p2-3<0.0001 and group I patients with HT
(1.29 +0,13 mm) p1-3 <0.0001 as well between group I patients
with group III patients (p<0,001) (Fig.2, Table 2).

These results are derived from linear regression data between
serum TSH levels and key diagnostic parameters confirming
atherosclerosis, where a linear correlation trend was observed
between TSH, on the one hand, and FA and CA intima-media
thickness, on the other. For intergroup comparison it’s likely
that the Pearson coefficient showed an active direct correlation
with group II, namely, between TSH, LDLC and CA wall thick-
ness ratios. Thus, the latter is one of the most reliable criteria for
comparison between groups (Fig. 3).
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Fig. 3. Pearson correlation (r) between: a - TSH and TC
in patients with HT and HT+At (group I and II); b - TSH and
LDLC in patients with HT and HT+At (group I and Il); ¢ - TSH
and FA in patients with HT and HT+At (group I and group II)

We can conclude that TSH, as the main thyroid function regu-
lator, may be determined as principal risk-factor, which inde-
pendently affects the thyroid morphology as well as carotid and
femoral arteries IMT.

Baseline characteristics and Histology of Thyroid paren-
chyma

In generally, the histopathological diagnosis of HT was
based on the presence of diffuse, chronic, inflammatory cells
infiltrate, mainly composed of T-lymphocytes and plasma
cells and macrophage, organized in germinal centers, also
fibrotic areas presents, which did not extend beyond the cap-
sule. The infiltrate had to occur in a normal region of the thy-
roid gland, as well as the presence of atrophic follicles with
numerous Hiirthle cells and enlarged thyroid cells, character-
ized by abundant cytoplasm, which was eosinophilic.

Group I (HT) - results of histopathological research of
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Hashimoto’s thyroiditis causing subclinical hypothyroidism
is associated with activity of parallel immunohistochemical
reactions, indicating that the thyroid parenchyma is non-
homogeneous in terms of parenchyma cell components, as
well as molecular biological features. Hashimoto’s thyroid-
itis leading histopathological process is the extensive lym-
phocytic infiltration of thyroid parenchyma (Fig. 4a), which
is accompanied by hypertrophy/hyperplasia of lymphoid fol-
licules and germinal centers, with the abundance of plasma
cells and macrophages. In the thyroid parenchyma necrosis
areas were not detected.

The high nuclear expression of the protein S100 in HT paren-
chyma indicates on the dysplasia of the thyroid parenchyma and
disorganization of the architecture. Expression of high-intensity
S100 protein is associated with Hashimoto’s infiltrative foci in
the domain between follicles (Fig. 4b).

P R

Fig. 4. HT a. H&E. Atrophic follicles in the thyroid parenchy-
ma, invasive lymphoid follicles with large germination center,
X200. b. S100-protein expression is manifested in the domain
between follicles in abundant Hiirthle cells. Immunoperoxidase
reaction, X160

Group II (HT+atherosclerosis) - In the material of the given
group marked the typical histological features of Hashimoto’s
thyroiditis include moderate lymphoplasmacytic infiltration,
follicular destruction following with variable degrees of fibrosis
(Fig. 5a).

It is significant, that HT with atherosclerosis association
characterised by independent line of Hiirthle cells and their
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adenoma like hyperplasia, reducing follicular parenchyma,
which decrease secretary activity, in fact, hypothyreosis re-
inforce (Fig. 5b).

In group II (HT+atherosclerosis), new morphological fact
develops in some areas of thyroid parenchyma as oxyphilic
metaplasia of follicular cells indicating on the severe molecular
biological transformation of thyroid parenchyma due to higher
low-density lipoprotein cholesterol concentration than in group
I (Fig. 5c). Patient from this group also displayed greater CIMT
than controls (Fig. 3a, b).

Atherosclerosis and CVD events reduction is very impor-
tant goal of modern medical society. That is why, beside of
the traditional risk factors (dyslipidemia, obesity, hyperten-
sion, etc.), scientists attention is focused on the research of
the new factors, such as metabolic risk factors and hypothy-
roidism among them. Taking account the numerous studies
about immunological pathogenesis of atherosclerosis [25,26]
the importance of Hashimoto thyroiditis influence on CVD
events is evident. By 2019 ESC/EAS Guideline [6], next to
coronarography, Doppler ultrasound method of carotid and
femoral arteries atherosclerotic changes is accepted for con-
firmation of ACVD.

Based on the above considerations, we examined patients
who were operated on due to Hashimoto thyroiditis indica-
tions: group I patients HT without atherosclerosis clinical
manifestation and group II patients with HT+Atherosclerosis
and group III — Atherosclerosis as in control version.

To pick out the importance of atherosclerosis risk factors
(dyslipidemia) in the development of atherosclerosis we com-
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s %4
Fig. 5. HT a. H&E, X100. b. Association of Hiirthle cells adenoma and Hashimoto s Thyroiditis.
Intense expression of S100 protein on the periphery of the adenoma and in the adenoma capsule, X160.
c. Follicular epithelial squamous metaplasia with intense nuclear positive p63 immunostaining, X400;
(in rectangle area — control reaction with lymphoid tissue from Palatine Tonsils, X200); Immunoperoxidase reaction

pared this data with markers of atherosclerosis using carotid
and femoral arteries Doppler ultrasonography. This com-
parison allows immunological factors (anti-TPO) pathologic
mechanism influence in patients with HT with atherosclero-
sis risk-factors. Data of HT+At group’s patients vs group’s
IIT Atherosclerosis patients accentuate immunological factor
(anti-TPO) action on the dyslipidemia that can promote fur-
ther severity of the atherosclerosis. This point of view is sup-
ported by the results of immunohistochemical study of the
p63 protein: It was during the combination of atherosclerosis
and Hashimoto that foci of p63 expression of squamous epi-
thelial dysplasia were detected (Fig. 5C).

The major risk factors of atherosclerosis — TC, LDLC, TG
high and HDLC low levels relation with anti TPO, TSH and
FT4 revealed lipid parameters statistically high level in the
group II patients but despite high levels of atherogenic lipids,
the same status was statistically low in group III (patients
with atherosclerosis but without HT) in comparison with
group II as well as in group I patients. This fact confirms
hypothyreoidism with anti TPO importance in processing of
atherosclerosis and HT as atherogenic risk factors signifi-
cance the correlation under anti-TPO between TSH and TC.
LDLC in the I (r =0.89**, 0.81**) and II groups’ patients
confirmed the immunological status influences in the devel-
opment of atherosclerosis.

Thus the influence of thyroid hormones on CVD is in conclu-
sive [27]. FT4 levels in middle-aged person are positively asso-
ciated with At, independently caused cardiovascular risk factors
[4,28-31]. In turn, At adversely aftected on the lipid cholesterol
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and carbohydrates rates metabolism, accelerating hypothyroid-
ism with follicular epithelial meta- and dysplasia manifested in
our study by: 1. Hurtle cells activity — adenomatous transforma-
tion, 2. follicular cell, oxyphilic metaplasia and focal dysplasia
(p63 positivity) [14,17,32]. It’s important that in euthyroid in-
dividual there was no significant difference between compared
date [24, 33].

We suppose, that thyroid hormone plays an important role
in the pathogeneses of atherosclerosis and cardiovascular com-
plication through multifunctional physiological effects — such
intranuclear genomic and extranuclear nongenomic influences:
[26, 34] 1. thyroid hormone acts on the vascular smooth mus-
cles cells, modified endothelial function developing systemic
vascular resistance [2,4,33,35,36] and diastolic blood pressure
instability [21,33]; 2. Thyroid hormone also reduced LDL and
decrease LDL receptor activity [26, 37, 38].

It’s well known, that the dyslipidemia and the diastolic hyper-
tension predispose the hypothyroidism in HT and At combina-
tion group to accelerate carotid artery IMT. Respectively, our
results are in good agreement with this opinion [37, 38].

In the current study we found that free T4 is associated with
the severity of atherosclerosis clinical characteristics, but we
also found, that TSH and anti-TPO antibody levels are directly
and closely linked to the cardiovascular complications (Myocar-
dial infarctions and hypertension).

Furthermore, as discussed above, biomarkers S100 and p63
data results demonstrate negative feedback effects of hypercho-
lesterolemia on the high morphological risk features in Hashi-
moto parenchyma, which may partially explain the significant
trend and pathobiological link of Hashimoto Thyroiditis asso-
ciation with Papillary thyroid carcinoma [13,14,24,25].

Doppler ultrasonography investigation data, revealing CA
and FA atherosclerosis and TSH influence, show the pres-
ence: 1. FA is most important location for developments of
IM complex thickening in HT (group I) and HT+At (group
IT) confirmed by presence of reliable differences (p<0.001)
between II and IIT groups as between the I and III groups
patients. 2. CA thickening characterised all three groups’ pa-
tients, but more expressed in the group II patients. 3. TSH lev-
els clarify the atherogenic quality by presence of correlation
between TSH and FA atherosclerosis (r=0.62%) as between
TSH and CA atherosclerosis (r=0.6* in the group I patients).
Anti atherogenic HDLC level, statistically reliable, is high-
est in the group I patients in comparison to II and III groups’
patients that can explain absence of clinical manifestation of
atherosclerosis despite of the thickening of CA and FA.

Conclusion. Comparative analysis of key phenomena of
HT and Atherosclerosis features show that free T4 is associ-
ated with the severity of atherosclerosis clinical characteris-
tics, that TSH and anti-TPO antibody levels are directly and
closely linked to the cardiovascular complications (Myo-
cardial infarctions and hypertension). Dyslipidemia and the
diastolic hypertension accelerate the hypothyroidism in HT
and At combination group to predispose carotid artery IMT.
Biomarkers S100 and p63 data results demonstrate negative
feedback effects of hypercholesterolemia on the high mor-
phological risk features in Hashimoto parenchyma, which
may be partially explain the significant trend and pathobio-
logical link of Hashimoto Thyroiditis with Papillary thyroid
carcinoma.

Data, presented in the study, will serve as a reference for fur-
ther investigation.
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SUMMARY

CORRELATION OF THYROID AUTOIMMUNITY WITH ATHEROSCLEROSIS EVALUATION
IN HASHIMOTO’S THYROIDITIS

!Gvianishvili T., ’Kakauridze N., 'Gogiashvili L., 'Tsagareli Z., ’Kurtanidze T.

'Ivane Javakhishvili Thilisi State University, Alexandre Natishvili Institute of Morphology;,
’Tbhilisi State Medical University, Georgia

The relationship between subclinical hypothyroidism (SH)
and Atherosclerotic (At) cardiovascular diseases (CVD) has
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been one of the most popular topics but causal connection be-
tween Hashimoto thyroiditis (HT), lipid profile and follicular
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epithelial molecular biology is controversial. We investigated 3
groups of patients (group I — HT, group II - HT+At, group III
- At). All laboratory tests for thyroid function and lipid profile
detection were used according to international guideline recom-
mendations, coronary and femoral arteries intima-media thick-
ness (IMT) were tested by high-resolution ultrasonography, thy-
roid gland histology and immunohistochemistry carried out by
p63 and S100 protein expression control. The statistical analysis
was performed using Microsoft Excel 7.0, SPSS-20 version,
Mann—Whitney U-test and Pearson’s correlation. Comparisons
between groups and factors were made using Multiple Linear

Regression model. With the results obtained, dyslipidemia and
the diastolic hypertension accelerate the hypothyroidism in
HT+At group to predispose carotid and femoral arteries IMT.
TSH and anti-TPO antibody levels are directly linked to the car-
diovascular complications. Biomarkers S100 and p63 data show
negative feedback effects of hypercholesterolemia on the high
morphological risk features in Hashimoto parenchyma, which
may partially explain the significant trend and pathobiological
link of HT with Papillary thyroid carcinoma.

Keywords: Hashimoto Thyroiditis; Atherosclerosis; Thyroid;
p63, S100 immunohistochemistry; Carotid, Femoral IMT.

PE3IOME

KOPPEJIALUS MEXKIAY AYTOUMMYHHBIM TUPOUAUTOM
" PABBUTHUEM ATEPOCKJIEPO3A IIPU TUPOUJUTE XAHIUMOTO

I'BununamBuin T.I1., Kakaypunze H.I., FornamBuin JLE., Harapeau 3.I"., Kypranuaze T.W.

Téunuccruii 2ocyoapcmeennwlil yrusepcumem um. M. Jlrcasaxuweunu, Mnemumym mopghonoeuu um. A.H. Hamuweunu,
Tounucckutl 2ocyoapemeenviil MeQuyuHcKull yuugepcumem, I py3ust

N3ydenne B3anMOCBS3U MEK LY CyOKITMHUIECKUM TUTIOTHPEO-
30M M aTepOCKJIEPO30M CEPACYHO-COCYIUCTOH CHCTEMBI (At)
MIPE/ICTABIISETCS aKTYaIbHBIM, OHAKO TPHUMHHO-CIIEICTBEHHAS
xoppessust Mexay Tupouantom Xammmoto (HT), munuaaeiv
npoduiaeM 1 MOJEKYJISIPHOI Ononoruei GpommKyIIpHOTo S1H-
TEJNHUS IUTOBUIHOM KEJIE3bl IO CEH JIEHb OCTACTCsA MaJlo-
HU3y4YEHHOM.

HUccnenosans! 3 rpynmsl nanueHToB: | rpynma — HT, I rpyn-
na — HT+At, III rpynna — At. Mcnons3oBanbl 1abopaTopHbIe
TECTHI C IEBI0 ONpEeAeNeHUs] (PyHKIMN IUTOBUAHOHN KEIe3bl
1 JIUMAAHOTO PO, COMTACHO YKa3aHUAM MEXTyHAPOIHBIX
raiijuiaifHoB. TONIINHY MHTHUMBI-MEIUH COHHBIX U OCAPEHHBIX
aprepuii (IMT) onennBanu BBICOKOPA3pPEILICHHON YIBTPAaCOHO-
rpadueii. Matepuan ucciae0Baad THCTOIOTHIECKUMU U HMMY-

Horucroxummyeckumu merogamu: H&E, S100 nporens u p63.
CratucTu4ecKuil aHaau3 MPOBOAWIN MO Bepcuu Microsoft
Excel 7.0, SPSS 20, Mann-Whitney. UcnonszoBanu U-TecT u
ko3¢ uuuent xoppemsiuuu [lupcona. CpaBHUTENBHBIA MEX-
TpYNIOBOM aHaINU3 MPOBOIMIN METOIOM JTMHEWHON perpeccun.
CornacHo MOTyYeHHBIM Pe3ynbTaTaM, JUCIUNUAESMUS 1 JHa-
CTOIMMYECKAsl THIEPTEH3Hs CHOCOOCTBYIOT MPOTPECCHU THUIIO-
tupeosa B rpynne HT+At; yposers TSH u anti-TPO antuten
HAXOJUTCSI B MPSIMON 3aBUCUMOCTH OT OCJIOKHEHUH CEeplIeuHo-
cocyaucTbix 3a0oneBannii. S100 u p63 GrnoMapkephl yKa3bIBalOT
Ha OOpaTHBIN OTPHLATENBHBINA dPPEKT THIEPXOIECTEPUHEMHUH,
Ha TI0KA3aTeNI BBICOKOTO MOP(OIOTHUECKOr0 pHCKa B MapeH-
xpuMe XammMOTO, YTO YaCTHYHO O0BscHsIeT TeHaeHuuo HT u
MaTOOMOIIOTHYECKYIO CBSI3b € MAMMUIAPHON KapLIUHOMOM.
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