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0530 III  33¢0930b 390092900L sbs¢robo
1.1. 579¢™0316mmH0 00MgMoEoEoL EHML 30mMmbydols mbols
Fglfiogams bbgoalibgs slisgmd®mog xaido sFs®ol 3mdwyamsiools
059500y

33wJ30L 30639 gHha3by,  Bgzolffsgwrge  Lbgowabbgs
2bo3MdMOZ3  XaMxndo  303mxzoHol  MOMIMEGHMMINwo  3mMHIMboL,
RoMoLgdMo  xoM3zwol  dogh  FoMdmddbowo  mog30LbBso
006MmJlboboly s 0MHYIM3gOHMmJboEsHols JodoMm BEHLbgEgdOL
3Mb396EHM30900. 50Lob0TBsZ05, MM IBMESEHMMONYO 331930
30mEgbdo Bggbl doge  godmygbgdmwo  Mgod@Bozgdol dobgwozom
303mx30bol  00MgMGHOHMIMNwo  3mMImbol (TSH) 3mb6336¢Gaszos
BraMdol  gotmgddo  dghygmdl  0,3-4,5 IU/ml,  oogobvygsewo
006OMJLobols 3Mb3ab@®si0s (FT4) 0,8-2,0 ng/l,
00693960 Esbsl JoBsMm 96EOLbYMEgdOL 3mb3EbEMmsEgos 30
(Anti-TPO) < 30 IU/ml.

B396L 3096 Ion0sbmdsdo dgbfogeowo odbs 420 353096&0.
3060m, 420-s6 246 Logmb@GHMmem, bmwm 174 sm@Emodmbydo
00MJMOEOG0M  935IIMWO  JM3MEs3ool  dgdmbggzado.
Lo3MBEHOHMW™ XAl  Igoagbs TbmemE  Joengdo, bmenm
993500900 353096300l XaRB0 FoMImygbowo ogm mMogzg
Ldgboo (174-sb 159 Joero, bogrm 15 85953530). LEHGHOLEGH0ZWMO
5899853900l 3Gm3gL80 QobbMMEBogm©s 405 bodmdol sbserobo,
09 00ob 246 oMy X9BIGMgE s 159 sEHMmodnbmGo
00MIMOPOGOM  O935©JIM0  Jogrgdol 33 s3E0sBy).
dgbodsdolo,  33¢0930L 899 gdoL  gosbogrobgdol MM™L
399m06M0o@Ebs 8505353900, 290Mm33gY0  303wIeo300L  sld3o
39500396005 18-00b 81 ffarsdg sLo3mdMm03 39MH0MmEL. Lozmb@Mmem
X3IB0L Lodrom sbs3o oym 41,61+27,67, bowwm s99EHmodwba®o
00MJMOEOGH0M 9350 JOM0  35:3096300L Lsdromm sbsgzo 30
46,30+29,71 (3bGoo 1; 0sg®sds 1.).
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agb®ogo 1.

Anti-TPO mbol dglfogars bogmb@GHmmem ©s s@modmbmeo

006MHJM0OGHOM

Q055350090 3330580

bo33930 609wdol % sbozo (M=SD) Anti-TPO
337300 50©96mds (n) AU/ml
Logmb@Hmeem n=246 60,74% 41,61+27,67 4,988+2,856
XoJI30
59B0dnbeo n=159 39,26% 46,30+29,71 332,58+86,45
00MHJM0EOGHOMN
©33°Q)OYL0
P<0.0001 P<0.0001
80—
P=0,0001
60—
40—
o
<
20
o

\a
S

}S‘

©053®535 1. bLogmbEHOM™ (CTR) s 9EH™0dMbmeo

00MHIMOOEGH0M ©93500J0wo (AIT)
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00609390 gbosBsl J0dsm sbEHOLbyMwgdol (Anti-TPO)
239303919008 530L90w)MHYooL IUfogersd B0E0sb 3m3MEsEosdo
(18-qosb 81 D0y abogol Jogrgdo), 299mogobs
06M9Mm39HMJuosBol oot sbEHOLbgMgdol ~65,7-x96 WROM
0000 ©mby  ©55350PPM 3330580  Lo3MmbGHMmMEM
X2MB056 99005603800 p<0.0001 (3bGHoErol; OsY™MSTs 2.).

s00- p=0.0001

400

300+

200+

Anti-TPO, AU

1004

> &
& &

05M3505 2. Anti-TPO ombols dgbffagems xsbdmomge o
3MEGH™M0IMBMOHO 090MHYMOEOGHOM 935V 3M3YWSEF0STO
CTR - bogmb@OHmwm xamn0; AIT - s9EHmodNbmmo
®0MHIMOOGHO

B39bL doge gLfogeoo, XIBIGMIWO © 93500 JOIEO
3m3M@s30g00L  (n=405)  Fgotgdol  dggyo  39,26%-0m
390m3wobs  9FBHM0TNbMGmO  HOMIMOEOGHOL  A93M (IS
(©00M50s 3.).
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39,26%
60,74%

A @B

©053®385 3. 59BH™09M61MH0 10MIMOEOEOL FogMEIGds Laghmm
3m319ao30ol dobgzom
A-b53mb@ MM XaR0; B-599¢m0dwnby®Ho motmgmoodom
Q0553500 X Aw9530. n=405

332930L  999gy  9H93by  :mzobeobyem  Fgbfisgwrowro
303990300l ©ogmes  bbgoolbgs  sLo3mdMmO3 X3 MIBIIS.
o©Lsb0dbs305,  GMT 53 dgdobzggzsdo  Logzwrgzo  60dmdgdol
65gbmds d900096s 378-U. L3330 M3OGOS IYMBOO
0g6s 8990092 X 3R39050: 20-056 30 Hersdy sbs3MdIMG030 3gMomeo,
31-ob 40 Hersdyg sLo3MdMm030 39M0Mm©Oo, 41-sb 50 Fersdyg
2b53MdM0Z30 390000, 51-sb 60 Fersdwyg sbo3MdGO30 39MH0MO,
61-0o6 70 farsdy sbo3MmdMmO30 39M0Mm©O s 71-sb 80 farsdyg
2b53MIM0Z30 39M0MmO. dGLodsdobs, 18 farol, 19 ferob s 81 farol
obogol  9gmbg 35309600  asdmotogbs  LEGIGHOLEH0ZMMO
0boeoboob (Lyen 25 Loggergzo 60ddo). dmigdwer sbsgzmdMog
X39890d0  33¢0930L d0MOMO© F0BBL FoMmdmoygbs, MMM
3GM0dMBHo  00MIMOEOEOL  393M(3Jgdol  3MMm3E96Gweo
358396900l 4obLsBPIMS, 0Ly  MOMYM3IOMJLoEsHIL B0
abBHolbgmargdol  (Anti-TPO), go®olbgddo  xom33eol  doge
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foc8mgdbocro 3mGHImbol - mogobrygeco mommdlbobols (FT4) s
303m530D0olL 00MHgNEOM3MEo 3mMImbol (TSH) 3mb3gbdmsgogdol
9905693000 565¢0Bo BbZoslbgs sl 3MdMOZ X aBdo.

33w930L  dobg30m,  GHMOIMNEMOHO  MOMHIMOEOGHOM
55350700 bb3oolbgs  slv3MdM030 XaBoL  gOMTbIMb
9900569050 9B3965, HMB 5FoMOL 3330580 51-sb 60 Fersdy
2bo3MIMOZ 39MH0MET0 Y39eoBg Fo0o0d 935 JIOL Jo3M(39Egds.
30M0m, 50 dbo3zdo 2,4-x96 NBOM  Joowos  9vEMOTMEYGO
00MgM0EOEOL 353M3Igds 300MY 20-sb 31 ersdyg sbs3zmdMo3
39600mdo. 31-sb 40 §ersdg sLs3MdM0Z 39M0ME™ML FgsMgdom
1,8-x96, 41-0ob 50 g8y sLs3MdIM03 39MH0MEPMSL FgsMmgd0m
2,1-x96, 61-0056 70 {ersdyg sb53MdM0Z 39MHOMPMb F9smdom
4,1-x96, beagwem 11,6-x960 9505005 71-006 80 {emsdyg sbsgmdmog
39600MEMsb 9sM9d00.

3MGHM0IMBMOHO NOMINOOGHO0 535 30330500
obo3ol  obg300  935®JBOL  3OMEIBEGHMIO  A93MEIWGdS
296Lbgeggdmmos:  390dm, 20-sb 30  (eodg  sLsgmdMog
39Mmomdo 14,01%, 31-s6 40 §ersdg sbogmdemog 3gHomodo
19,10%, 41-q56 50 farsdg sbs3mdMOgZ 3gHomedo 21,02%, 51-@sb 60
Pesdg  sbogmdMmog  3ghomedo 33,76%, 61-sb 70 (ersdg
2b53MdMOZ 39Mm0m©To 8.92%, bmem 71-sb 80 fursdpyg sbogmdMog
39Momdo  3.19%. MmamOE 3bggm, 9FMOL  SMEModMbyGdo
00MHJMOPOG0M  9935JIM  3M3NMEs30sdo  51-60  Farsdyg
obo3MIMOZ0  39MOMEO  2odMm033905 993500900l bdoMo
393039 gd00 1bgs sLo3MOMOZ X AIBJOMD TJMGd00 (OSYMTS
4; sbGowo 2; gbMHogo 3.).
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33,76

35

30

25 19.1 21,02

20

14,01

%

15

8,92

10
G 3,19
5

20-30 31-40 41-50 51-60 61-70 71-80

3153MdM030 39HOMPO

©053®535 4. Lb3solibgs sls3MdMO3 XAMRI0 9EM0TMBYGHO
0060900 EHO0L 393MEIWYOS 5FIMOL 30353050

bbgoolbgo  sbo3mdMo3  xawxgdo  LogMbGOHMW™m o
Q055350)OM0 3530963 gd0L 9OIbg b d90056Mm9d0m,
00M)Mm39MMJsooBoly oo 56EH0LLYMgdoL (Anti-TPO) dowsero
30b396GEeE0s  390m3wobos  ©9935IPIO  3M3NES300l
d90mbggzsdo  gggms  sbo3mMdMo3  xama3do. ©b0odbmwo
abBHolbgmargdo  4oblogmMadom  sdswo  3mbigbEHMszo0m
©580dboMEs  51-sb 60 Farsdg sbszmdMog  3gMmom©do
9439woby domoo 3mbi39b@GHGMs300m 41-sb 50 emsdyg sbsgzmdMog
3960mEdo (3bMHowo 2; sbowo 3.).

0009390 JloEsBsl J0domm sbEHOLbgmwgdol (Anti-TPO)
3mb39bBHGo3ool  dobgzom  svBH™ModMbYmHo  0MmgMOEOGHOM
Q5535090 35:309639d0L  Lbgosbbgs  slo3md®mogo  xama3ol
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39096 gd0LsL, 3gMdmE 31-sb 40 fersdg o 51-sb 60 fersdy
2bo3mdM0g 3gmomdo (p=0,0410), 41-©s6 50 Farsdwg s 51-qsb 60

D000y sbo3mdMmog 3gMomdo (p=0,0358) go0mzw0bs 4sbLbgs39ds
(0og®s3s  5).  doosbmdsdo,  Anti-TPO-L  3mb6396¢®ogos
L53MBGHOHM@WM 339300l Y43gws sbdIMIMOZ3 KAMNRBTIO B0
50dmBbs  9BHM0IMBMMHO 0MIMOPOGOM 93500 JOYO
X 33900L5%6 A5BLb3sz39000m.
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3bMowo 2.
Anti-TPO mbmb dqlfagams sm@modmbmemo 00MHgmoodom

055350090 Bbgoslbgs
3b53MdM03 X MBI
2bo30 X39%0 1. (n=157) 05535009000 303405300
n (%) obogo M+SD Anti-TPO IU/ml
20-30 22 (14,01) 26,23+3.011 334,7+104,8
31-40 30 (19,10) 36,03+2,758 338,1+73,63
41-50 33 (21,02) 44,52:3,743 350,2+100,4
51-60 53 (33,76) 53,912,444 311,3+76,73
61-70 14 (8,92) 63,93+3,198 333,6+107,4
71-80 5(3,19) 72,40+1,949 327,6+55,76
p < 0,0001
gbGogo 3.
Lbgoolibgs sLo3mdMm0gz xax3do Anti-TPO mby Logmb@®mmenm
30309530580
2bo3o X3RO0 2. (n=221) %xs63HMgmo 33990305

n (%) sbsgo M=SD Anti-TPO IU/ml
20-30 70(31,67) 25,74+3,304 5,487+3,205
31-40 78(35,29) 35,44+2,813 5,026+3,106
41-50 25(11,31) 46,40+3,797 5,108+2,705
51-60 28(12,68) 53,463,995 4,233+2,945
61-70 15(6,79) 63,80+2,274 5,031+2,624
71-80 5(2,26) 75,203,271 5,044+2,731

p < 0,0001
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P=0.0410

500 p=0.0358 |
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400 —

300 —

200 —

Anti-TPO, AU/ml
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S S N N S N
25 > S S AN )
2 SRS S SR W g >>

©053®585> 5. Anti-TPO ©@mbol 9gfoges sm@modmbmeo
00MJM0OGHOM ©9350JOE bbgoalibgs slo3zmd®mog xax3do

1.2. 5793 ™0d1bvyHo 00MHgMmoEo@0 39os¢mome sis3do

5MBHM0INbMM0  MoMmgMoEoGoL  Ggdmbggzgdo  bdomos
0530390803. h396L Foge 2o0m33w g0 0dbs dgOmdomo bdglol
22 3530960, 9J99b 12 (sbv3o - 12+4.5) ogm Lo3mbEHMHME® ¥ aMx30L
960050096900, 10 (sb530-15+1,7) 30 5935009 O.

33w930L 89009390 godmgeobos Anti-TPO-b 30-xq6 domowo
3Mb396GH®305 LogzmbEHMmMEMm X amamsb dgsmgdoo P=0.0001. TSH-
ol mby bm®3sdos, omdzs  1,5-xgM  ogym  dmds@gdyero
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Q5535090 XAMNRBTo LOZMBEHMME™ ¥AMBMb Fgsmgoom. FT4
30 Logmb@mmwm  xaMBmsb  Fgsdgdoo  doswo  mboom
399m300bs (3bM.4). 33a0g30L 3Om3gLdo B39b, sLg3g g30Lfogwrgom
D 30®580bob  3mb3gb@®moEos  00M3Mm0©oEG0m  ©99350JOYWO
390005¢MoMwo  sbs30L  3530963)9d80. D 30398060l sdowo
3Mb396@GO305 godmzmwobs 99350090 35309639080, 1,4-%x96M
5050 50dmMBbs dolo 3MbEgbBMoEos Logzmb@EHmmem xamnmob
dgomgdom  (p=0.017). Bgz96L Tog® Bo@GoMgdmwo 33939000
30000 SLgmo 9990 30omIAL, 390sGMOME SBsgzdo D
3035006Ls s 9BHM0TMENGH  ®oMgMmoo@l  dmMol  393doMol
oMLYOMBsBY.  2odmI0bsy  0dosb, MmI s  3mb3MYGHME
990mbgg3sd0 1533930 3M3MEs300L  MOEbMgbmds ogm  doerosb
93069, d9a30dwos  FbmmmE  39MoEO  Jvdmzmdzom, GMd D
30358060 GglodeErms 535300609090 0gmlb 39005GM0ME Sbs3d0
0553500900l 3OHMYMIBOMYGOLMB 5FoOOL 303 S305T0.

gb®owo 4.
Anti-TPO, TSH s FT4 combg xs68M009e ©s s99@modmbmtmo

00MJMOPOGH00 O935JOVII X AR390d0

15330930 MdOYIBHO Anti-TPO TSH IU/ml FT4 ng/1
AU/ml

Lo3mbEHmMM Ky, 7.550+0.2121 2.501+2.187 1.320+0.9617

Q0993500000 X Q. 232.7+128.3 3.759+1.902 1.885+0.1344
P=0.001 P=0,5770 P=0.4971
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1.3. Anti-TPO, TSH @5 FT4 mbol dglifagers Usgmb@®maene s
57)G™0dMbMOHO OMHIMOPOEGHO0 ©5350JOTIEO MHY3MHMEYE0vIE0

31530l 3m3wyams 30580
B3960 33¢930L F99y9©, Mg3OHMOMJ30M Sbo3do (18-sb 45
ferodg) Q05535000 33530530 303mxu0bol

0069GHOM3Mwo 3m6HIMboL (TSH) osbermgdoo 6,12-%96 dowowwo
3Mb3963GM305 ©sxg0dLOMEs LogmbEHMMEMm ¥4Mi30sb FgsMgdom
P<0.0001.  18-osb 45  fwsdg  sbogmdMog  Bvgsergdo
006093900 JoEsBsl  JodsMm  bGHOLbyMwgdol  (Anti-TPO)
3Mb396BHM305 LOIMBEBHOmMEWM XMRmsb FgsMgdom ~39,647-x9M
Fo0owo mboom s3m3zwobos P=0,0001. msg30Lwyx35¢0 motdmglobols
(FT4) ©mbg 30 2-%960 ©odsos  bo3mbBHOmM®W®  xa530056
d905Mm9d0m, P=0.0001 (3bGogro 5.).

gbMoo 5.
Anti-TPO, TSH ©o FT4  ©mbg Lozmb@®mmem ©s s9@modmbmeo
00MJMOEOEGH00 ©9350JOM 30301530530 (18-45) ssgo

boggag3o n 2bo30; Anti-TPO TSH, U/ml FT4, ng/ml
303305 (%) 18-45 1U/ml (Mean+SD) (Mean+SD)
(Mean=SD) (Mean=SD)
X963Gmgmo 185 34,591+3,468 6,298+5,72 1,965+1,9 1,312+0,47
(71,43)
599B0dmbe 74 35,85+3,70 249,7+126,4 12,04+13,6 0,638+0,52
60 (28,57)
®0M9IM0QO
&o
P<0.0001 P=0,0001 P<0.0001 P=0.0001
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B39b6L dogh dgbfagwrowo Lsgzwgzo 3m3eoaool dobgwzom
(n=259), M336HMEwIE0ME L5390 9YGHM0IMNEMMHO NoMIMOEOGEHOL
3930390905 28,57%-b 99500996L (0o 6).

28,57

Y 743

A B

Q053M535 6. H936MJ30vI0 1530l 5FM0L 30349530500
3G™M0dMbMOHO 10MIMOOEHOL 353M3EIKgds (n=259)
A - L53mb@OHMEm X4x30. B - 5m@Emodmbmmo moMgmoo@om
©5935QYOILO XYIBO-
5oMHOLYOMO  X0M33wwoL  Lofobosmdgam©  JodsOH o
3bGHOLbggdols s  303mB0BoOL  MoMHgMEGHOM3Mwo  3mOIMbol
3Mb3963G300L 330 gds 39630MMdYBL MEYI60BITo BodEobaty
39G90mmmo  3MmEgLgool  33wowgdgdl  (Roos et al. 2010).
d9L50590LOE, BMOLYdMO X0MIZEOL 935090500l O™l TSH-ob
L3M0bobyoE 930wgdgwos. Lolbedo Anti-TPO-U 3mbEgbEMogos
doMOMOs© F5EEomdl 35dob, MmEqLsg TSH-ob 3mbzgb@®sgos
Bm®3sBy bogergdos (Tipu et al.2018). sGLYPIMEoO  Imbsigdgdo
3boymxzl 09 Godpgbs 3608369cm35605 MOMmgM3gHmJLosBols
leteNGle)) 2bEGHOoLbgagdols (Anti-TPO) Qo 303mgz0bol
00MgmGHOM3Mwo 3mm3mbol (TSH) 3mb3gb@®magool gsblsbomgms
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Lm0 ©osabmbBol obolidgsq (Siriwardhane et al. 2019), (Tipu et
al. 2018).

1.4. Anti-TPO, TSH 5 FT4 ombol dglifsgers bsgmb@®meme s
53™M00bYIHO MHOMIMOOGHOM ©5350JONo Fgbm3sBols sliszol
3034900530580

Jogol  mMasboBddo  Jgbm3omBe  sbogdo  (46-61)
36HIMboMMo  (33¢00gd9d0 d0dEobaMgmdl, dgbsdsdobs bdod
d90mbgg3sd0 LHmMgE 53 515300 033WYdS BoMOLIIO X0M3IZoTos
8000656y BobBoMmEMmy0Mo 3OHM39L9d0. BMYsIE, Fgbm3smBmE
obs3do  90doboty  33owgdgdo  ofgg3l  bdod  dgdombggzsdo
306H0mbmo  3mb3gbGH®30gd0L  Fg33wsl, o3 350MEMA0OO
9pamdsmgmdol  FoMdmgdbols Bobgbo  bgds, Mog  bloMo
3MGH™MOTMBME 5535009090096 sbmEoMEgds (Saran et al. 2016).

33030 39390 gm  mO03)  bdgzwgzo  XyIBOL
d90mbggzsdo  9gbm3omBMMo  sLogzolb  Jowgddo  303mz0bob
00MgmGHOM3Mwo 3m@Imbol (TSH) 3mb3gbd®Msgool  dgbfisgeroo.
bmer  dgbfogarowo ogbs 81 3s3096¢0. 28 xsbdGomgmo s 53
5E™MOIMBMOHO  00MIMOPOGHOM  ©9350JOYM0.  0930LVIRBIO
006mgdbobol s 303mBobol  DOMHIMEGHOM3MNWwo  3mMHIMbol
3Mb3ab@®s00l  33¢ng30LsL, 3BHMOIMBMMHO  MOMIMOEOEHOM
59350090 Joengddo odmgarobs FT4-0b 0,7880+0,3584ng/ml o
TSH-ob 4,754+2,4331U/ml 306396330900, Logmb@Gmmmm xavxdo
30 FT4-ob 1,314+0,4044 ng/ml (P<0,0001) s TSH-obL 2,276=+1,409
IU/ml 3mb39b@®ogogdo (P<0,0001).

396m3omBol sbv3do  BoGeMgdmo  33wg30m,  FT4-ob
3Mb396GHMO3E0s  ©99350dY  3M3MEs30sdo  T1,6-x9M  ©BSWO
509mBbEs LogMbEHMMEM X aBMb IgsMqdoo p<0.0001 (©osyMsds
7.), bogwe TSH-ob 3mbagb@®sgos 3o "2-x96 dsmogro p<0.0001
300069 LS3MBEOMEM Xaido (E0syMsds 8; 3bMoo 6). Anti-TPO-
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L 9gdo;mbggzodo, MMamOE  bgdmo  03wbodbgem 9350 GINIE
3m3Ms30sdo  osgoduotms  311,3+76,73AU/ml, bogm
Xo600mgwdo 4,233 + 2,945 AU/ml 3mb3gb@mogogdo (sbMHowo 2;
gbcowo 3.).
gbOogo 6.
TSH o FT4 9gLfogams bogmb@G®Hmem s 999¢modwbm®o
00MHJMOEOGHOM 93500V JM3wensiosdo (51-60)

Logzgwgzo n sbsgo 51-60 TSH, U/ml FT4, ng/ml
3M3MYHEO0S (%) (Mean+SD) (Mean+SD) (Mean+SD)
n=81
LogmbEHHMEm | 28 53,46+3,995 2,276+1,409 1,314+0,4044
XD (34,57)
0"EHModbmMo | 53 53,91+2,444 4,754+2,433 | 0,7880+0,3584

00MHgM0OGH0 (65,43)

P<0.0001 P<0.0001
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p<0.0001
2.0—

1.5

1.0

1ft4, ng/ml

0.5—

0.0—

0536585 7. FT4 mbg Lsgmb@mHmemm @s 5993 modnbwydo
00(9MOEOGH0M O9350JOIM 30319530530 (51-60)
1-b53MbBEHOHMEM X QR0. 2-599FHM036Y)HO PHOOIMOOEFHO?
©323°QIIWO XJIBO-
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p<0.0001

TSH, IU/ml

0586505 8. TSH-0l 99LFoges Lo3MBEHMMEW® s s9EMOTMbYGO
00(9IMO0EOGH0M O9350JOIM 30309530530 (51-60)
1-b53MbBEHHMEM X QR0. 2-599EHM036YHO PHOOIMOOEFHOM
©323°QIPILO XIIBO-

B3gblb  dogém  Igbfogerowo  Ls3zwg30  3M3MEs30gd0L
dobggom  (n=81), Tgbm3ombe  sbszdo 0GHM0dMbm™o
06MH)M0OGHOL 3530390 gd0L 3MM396Eo ds5B39698gmo 65,43%-1
9950096L. B39b0 330930l Tg9o® 290M0339Ms, MMT 9350V DS
230bL3WMYB00 HBJoMow 3w0bogds L imMgE 58 sLs3do  (OSYMTS
9).
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A mB

0530585 9. 5F5MHOL 3330580 5EMOTMBMHO OMIMOEOEGOL
2393039w9ds 99bm357BYH slso3d0
A-U530b3OMEM ¥yMa30. B-5m@m0dmbrcmo moMgmoodom
Q5539QIPYLO X{IBO-
0060350, B3960 330930m, 439w sBY oMo 99EHM0dM6HMHo
00MH)M0EOGH0  25dm3wobos 51-60 ffersdg sbogob Jogrgddo, gb
31530 30 LfimMg 3gbm3smBe 3gmomel 3093w9m3690s.

1.5. 509 m0dbmeo moMgmoodol el D 30@sdobols ombols
BgULfogems Lbgaslibgs slogmdMmog X3 MBA0 5F5G0L 3m3Es300l
3sp5¢momby

3083m330B0L  MoMOHYMGHOM3MWo  3mMHIMboL,  Mo30LBIWO
0MHMJbobobs s MoMgMm3gBHmdlosbol JodsMm sBEHOLbgMEgdol

355 d930Lfogmgm oMMy sLs3MdMo3 Xgdo D

30350060L  3mb39bGH®(30900.  OdMGSGHMMOMO 3330l
30mEgbdo b3gbl dog® gsdmygbgdmwo Ggsd@ozol dobgwzom, D

30490060 - 30-100 ng/ml  @sGpgddo bm®dsdos, <20 ng/ml

RFoOagddo  ©InoEoGos, 20-30 ng/ml BsMawgddo 3arobgds
Bo3egdmds.
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3329300 890035, 20-©56 30 ffursdy ©s 31-©sb 40 fersdwy
2b53MdM0Z 39610030 D 30358060l B53¢gdmds 4s8m3wobos mMogzg

15330930 3Mm3w)Es300L BobgE30m (OsRMsTs 10; osyMsds 11.). D
30358060L Mby BodBH0MMo© gMmbso®mos (20-2169/d¢n) xsbdG0gE
QO 99350 JOINM 33530580, 41-sb 50 ferodg sbogzmdMog
3960m©dos  3wobgds D 3030dobol  bogangdmds,  mwdge
X 9B6IOMY 33530580 999090000 IMdsEgdwos D 3o@sdobols
3Mb39bBHGE0s. 51-sb 60 Farsdy sbo3mdMog dwoggdo 30 D
30450060L  ©)B0EoGH0s  godmbodymo  mMmogg  byzzwrgzo
30399o300L Jobg3z0m, 535Lmsbsgy X BIMMYE 3:3Es30sLmb
3909609000 ©IBOGOGHO FJAHI® MO 2oTMboGHIO 935 YONY
303990030500 (003Ms3s 12; ©osa®ads 13). 61-sb 70 {iersdg
3b53MOM03 8o gdos Abasglbo F9ga0s 4odmbodmero, dopaMsd 51-
@6 60 (iemsdg sbo3MdM0Z 9o gEmsb  F9sMgdom  dogrosb
Q50505 30353060l 3mBE96EMOE0s (0sa®sds 14.). Bo@oscmgdywo
33193056 2980033909, 30353060l MbOL 8339MOO (335gdoMDS
3b530L BoBgOOL oMM (bGMOWO 7).

gbMoo 7.
D 30353060l ombol dqlfogens 9@ modmbmemo 006MHgmoodHom
Q055350090 3330580

sbogo Xo6dGmgero ng/ml Q553500900 ng/ml
(Mean+SD) (Mean+SD) (Mean+SD)

20-30 21.59+6.910 20.60+3.594

31-40 22.59+6,210 22.18+1,992

41-50 22.05+5.055 20.42+4.977

51-60 19.74+4.388 13.77+1.365

61-70 18.12+4,145 10.01+2,249

25




30 = P=0,7537

-

h
=]
1

10=

D 3008060, ng/ml

©053®535 10. D 3053060l mbol dglifogams sw9@Emodmbrymo
00MHIMOOGH0D 53500V 30330580 (20-sb 30 Fensdwy)
1. bo3MbBHOMEM X AMRB0. 2. ©5935©IOVIO X YIRBO.
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40=- P=08774

w
<
L

20=-

D zn@odnbo, ngimi

10=

¢ -

0536595 11. D 3059060l combols dgbfagems sw@modmby®o
00MHIMOOGH0M 53500V 30330580 (31-sb 40 Fensdy)
1. b53MbEBHOMEM X AMR0. 2. E935IOIO X YIRBO.
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30= P=0,3963

20=

D go@sdnbo, ng/ml

10=

0536595 12. D 3059060l combols dgbfagems sw@modmby®o
00M9MOEOGH00 93500JOME 30309530500 (41-0056 50 ffersdg)
1. bo3MmbEBHMMEM ¥ AMB0. 2. 93500JIMII0 X RIBO.
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P=0.0342

o
(=3
1

D 308s8nb0, ng/ml

10=

T
~

"

©053®535 13. D 3053060l mbol dglfogars sw9EHmodmbymo
00MHIMOEOEGH00 93500JOM 3013090530500 (51-096 60 fersdog)
1. bLo3MBEBHOMEWM XYMR0; 2. 535VIOIO K JRBO.

25 = P=0,0256

20=

15=

ng/ml

10=

~

n

©0536585 14. D 30353060 mbols 8glfagars s9@GHmodnberydo
0069MOEOGH0M ©5350JOM 30309530500 (61-056 70 fersdg)
1. bo3MbBHOMEM ¥ AMR0; 2. 939500JIMII0 X RIBO.
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50603500, 5F5M0L 3039930590 D 30@s30bol 3mbgb@Mmogos
3MGH™M0IMBMOHO  MOMmIMOEOGHOL OOML, Ls3MBGHOHMW®  XyMBmb
dgomgdom  360d36gmmgbo  ©odswo  50BmBbs. a3,
LoobGHgMgbms ol FodBHos,  OGMmI  LogmbGHOmmm  xamsdos
©oxodbods D 30358060L  Bo3wgdmds. 9MEHModnbmdo
00MJMOPOGOM 9935V 3Mm3Mws30sdo D 3o@sdobols
©IBOE0GO 359Mm3e0bs 51-0sb 60 {erodwg s 61-sb 70 fersdoyg
obogmdMmog  3gMomedo.  Bggbo 330930l Tggac,  oFoMol
3039930500 5)BH™M03M6MM0  M0MHIMOEOGHOL MM 03397gds
Q055350905L5 s D 30@530bl MGl 3MgEs30s.

1.6.VDr Fokl (rs2228570) g60nbw93¢mgm@0o@ato 3meodm®gobdols
AglPogams 54EModNbyIHo oMYMoEoEOL MM sFsMols
3034900530580
Dmy0gH Mo 3e0b03M-sdMMIEMMOrIEo Asbslinsmgdamols Gglfagems
533693 33530580
33930l dmem  gBs3bg VDR Fokl-ob  dgbfagws
296bmO309wgdmo  odbs  Lwew 150 Bodwdolb  dgdmbggzsdo,
MHmIgedog 99000ms OHMymO3 LogmbGMmem (75 xsbdbmgwo),
o939 o939 (75 9BHMOTMBMMOm  1OMIMOOGHOM
©593500900) 353095@J00. 1533¢g30 3300l dgdmbggzsdo
dgbhogwoewo  0dbs  Bmoghmo  30bo3M-WsdMOIGHMMHO)O
FoboloomgdgmoE.  sbv3ol  dobgzom 15331930 3MINYSE30YOO
9O05bgo0l b 00mgddol 56 aoblbgsgzgdosh  (p=0,5747
d9L505d0L5). (OSYMTs 15).
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80

[ ]
°
)4 P =0,5747 at
X 4
®e LN |
ee, [
60 eeelde n e
o... a"
EENg _EHE
X)) [ ]
e g0 n
& ® 02" T LT LI
40 - — aSaa®
i” ®e ] n
= ° aul _ "goENg
K [P RE XX .I.=
®edle2° sEn®ug
9 * 0% "HL-
20 2% n"s"

A B

05M585 15. 115331930 33300l dlss30
A - Lo3mbEHOME™ Xa9530; B - 59E™m0dMbmmH0 00060H9Mm0©0EH0m
Q5539QIPYLO XJIBO-

50996005, HMI FoOOLIIOO X0MIZEOL 9EMOTMNbMMO
Q55350J09g00L  godmzgobgds s J0dEobsMgmds oblbgzsg9dvyeos.
36903LoL 5535 YOIL  SBOLOVMIOL  LHGMORO  FodMm3w0bgds s
dgLodsdoldE  OORbMBOMmGds  bgds v 9gB3HY  ©o
93MObomdol  dggpoa  UPMsxs doomfgzs (Ginsberg, 2003).
©oobwMmgdom Mo  fierol  93ObsEMmdss  LoFo®mm  BOHELmE
55000600 TSHR  56&0Lbgmmgdol beadsdo hoboymds, dog™od
0530390Ls @5  mBomEddo  I3Obogrmds  bsbydmderoge
9000656 gmdsL dmombmgly (Laurberg et al. 2008), (Smith & Brown,
2007). 35800mFHML 00007000l Bsdmyswodgds boby®mderogso
(039900 s iergd0) s G9mRbggws dodobstgmdl (Mariotti et al.
1990).  9gLodergdgeos  asdmgwgbowo  Lod3GHmAgdo  oymb
m860d3bgerm, GmIgbsg Bdod Jgdmbggzedo 5sdosbo 6 5393l
499650 ©9gdsL. 8379Mbsemdol sfiygdol dgdmbggzsdos 30 Anti-TPO-
L GHoGmob  F9docmgds  dowbg  bgs  F000bstgmdl,  Grog
0mb6906M0305 03936 baby®mderogo 9399MbsEMBOL 59300 MBSL.

31



d0bgs35 0dobs, MM 9350S o6 03MBYds, b mgdom
5,960 (5.960+4.141) 905 boFomm bobm@zgeo dggaol dobomfigzsm
©5 8MToMHgMdOL golordx mdgLgdws (Schmidt et al. 2008). hggbo
1533w 930 3m39a5300lL d98mbgggzsdo Q9593500900L
©0536mbEH0Mmgd0L Lodmsem boba®mdwogmds asbwmgdom 6 {gwos
(0535 16).

30

%9

10

-10
A
053M585 16. 5@HM0MDMOHO  PHOMHIMO0EOEGOL 53500Jd0L
908@0bs6MgmdOL boby®deogmds.

X963Omg 3330590 303mx30DoL  MOMHYMEGHOHM3MEo
(TSH)  360mbol  3mb39b@®ogos 89500965  @osbenmgdom
2,043+0,8581/IU/ml. 59®03w6:996H0 00MHIMOQOGH0D Q93500 O
3530969000 3o TSH-ob 3mb3gb@®sEos  @osbwmgdom  oym
3,045+1,1,637/IU/ml.  ©5035090w9¢ 35309639000,  HMAMO;
0536590056 BB 303mx30BoL MoMgmEHOHMm3wo 3m®mdmbol (TSH)
9353900 3mb6396@®o3os (~1.39--%x9M) sx0JLoMEs (OsYMTS
17.).
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10

p<0,0001

TSH, U/ml

A B

©053™585 17. TSH-0b ombol 3glifogens x o630 o
3MGH™M0IMBMOHO 00MHIMOPOEGHOM 5350 JOI X ATBJOTO
A - 153mbEHOME™ Xa9530; B - 590310 00060H9Mm00EH0m
QO935QIOYLO XBIBO-

00609M39MJboEsBsL  JodoMo  BGOLbgMwgdol (Anti-TPO)
390mbg93530, MMAMG3 Iboembgeo ogm domswo 3mbigb@®Masos
3990m3wwo0bs  99EHM0EMHO  MOMIMOOGHOD  O9Z5JOINIE
X2Rdo,  GmgmOz  dowosbo  3m3Mmsgool  dgdmbggzsdo.
Lo3MBEHOHM@™  ¥aMxndo 3mOHIMbol 3MBEIbGHMoE0s osbEIMdOm
6.172+5,372/1U/ml. 259m3wwo0bo, boem 3BHM0dMbmeo
00MHIMOEOGH00 ©935©JOW 353096(¢)9dd0 3o 302,2+179,8/IU/ml.
Q553500 3M3Ms300lL d9dmbggzsdo ~48-%qgMH 2sHBMOEI0s
006M9m390Jbosbol  Fododon  sbGHoLbbgmgdols  (Anti-TPO)
3Mb396GHGo305 (0og™sds 18.).
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600 <0.0001

J 400

ye'e)

= 200

0 F——
A if

©053M535 18. Anti-TPO-b ombg % sbdIM0mge s 9Emodnbrco
00MJMOPOGHOM O39350JONE 3M3Y5309080
A - b53mbGHOHMW™ %3803 B - 599¢™0dmbmHo motgmoo@om
QO935QIVYLO XBIBO-

50bo60d65305, MMI 9Ju39M0896EME Boffoedo FoMoEwos 56 @353l
3393 Bo@otadmero 00MH)MAW MO obmsb (AT-TG)
00356Mmgdsdo, 0Mdgs  SMLYdMo  dsbogrol  bGoGOLEH03MMO
539935390000  J399mo  33543L  Pomdmagboeo ™GO  osyMsds
(005aMs0s 19. @0opa®sds 20.), Gomsg 3093 JHmbae a3Lwe©s
©533905LGHMMgo0bs  Anti-TPO-bL dgBo  Lsbmmds  ©osgbmbol
©3L3ol 3OMEgLT0. EOLRMSTJdDY ™MM03g BbEGHOLLYMWgdOlL ©MbY
935390 w0s, mdEs Anti-TPO-b mxaGem dgés.
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©053®535 19. TgAb-0ob Mmby sME™0TMbMOHO MOMHIMOEOEH0m
Q055350090 3330580
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TPOAD, IU/ml

400

200

A
©053®535 20. TPOAb-0b oMby 599EHMm0dMb9MHo moMgmoodom
Q055350090 3330580
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D 30@®s00bolb dgdmbggzsdo  mM039 xawxndo,  OHmame3
9@™0IMbMOHO  00MIMOPOGBH0M 935V 353095GJ0do 0bg
Lo3MBEBHOMEM, XBIGMI 33530530  vP0wo  3Jmbos D
30358060L 653gdmdsl. 53539 ©@OHM, 93500 30330590
MRGm 939G 3039060l ©IBOEOGHO  350MObGJIM®S. 330l
dobggom, D 303oedobol  3mb6396GMmogos  xsbdGmgwr  xamxdo
99500396L 22,14+11,34 ba/dqw, bogom 0553509090 3M3IEs30530
30 18,147+11.228 6/d¢.

50605, 3969303160 33wa30bm3z0l Lodobby
5@H™M0IMbMOHO  00MIMOEOGH0M  O935IIMWO  3MINESFO0L
d90mbgg35d0 D 30393060l ombg 89930609005 @osbermgdom 1,2-
XM (p=0.04809), (©0opa®53521.).

40

30

20

D 3083006 ng/ml

10

©053®535 21. D 30859060 ombg X630 mgw (A) s
3@™03bMOHO PHOMHINEOGH0M ©93500gdM (B) 3530968gdd0.
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0060300,  3969303MM0  33g3z0Lmgzol  Fomdmepqboeo
L580BbY H5350OMWO 33 s3E0ol g8mbggz5903, Lo3MbEGHMMm™
X3RN0 F9Mmgd0m godm3wobs 10MgMm3gHJliosbsl JodsHom
bGobbgmrgdol (Anti-TPO) s 303m330B0L  0oMgm@GHOHMm3vyeo
3060mbol (TSH) dowowo 3mb3gbdMo3ogdo. 3oms s0bodbyamobs,
901H9s35m, 000y, GMI D 303060l 3mb3EbGME0s ©dsE0s
MmM039 Lo33wg30 3M3MEsool  dgdmbggzsdo, dobo TgsMgdom
30093 MIBOM Vo 306396@O3E0s 3wobgds sE™ModmbyGo
0069MEOGH00 35OV 33530500,
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1.7. VDr Fokl (rs2228570) g96m@03900Ls (CC, CT s TT ) s
semgengdols (C,T) 9glfogams 5493modmbrMo moMgmoodom
05535090 3034930500

VDR Fokl (rs2228570) CC, CT s TT 99bmEo3gdol (bwy®.2.)
5 5¢gwgdol (C,T) dobggom, b33eg30 3tM3WsEool dglfogesd
oB3gbs,  GMI  ogegdolsy  ©@o  296m@E03900lL  go3ME3gmgdol
LobdoMmggdo  goblbgeggdmmos,  GmamME  xBIGmgmo ol

Q5535JOM0 303w)o300l 89dmbggzsdo.

i gy 6 7 8

bHo0o 2. VDR ¢q60L Fokl 3meodm®gobdo
.50 bp DNA ladder; d.1.DNA ladder; 2: TT 39bm@Godo; 3: CT
3950@030;
4: CT agbm@odo; 5 o 6: CC gqbm@oso;
3 L2 s 3: CCpobm@o3o;  4: CT ggbm@odo; 5o 6: TT
396mBH030;  7: CT g9bm@o3o; 8. DNA 100 pb ladder;
CC- @3 3Mgwo; CT - bsfomd®mog @sFtowo; TT - Lewmwoo
QOFOO.
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36mdo0s, HGMAI 152228570 3merodmenobdol dgdmbggzsdo D
30&580b0ob  H9393GMOM0 [o®dmgdbol mEo goblibzsggdmmo LogMdol
30wl 0doL  dobgz0m, LabEBMGHM Jmmbo (Agmey gybmbdo)
8903536 ATG vy ACG-L  (396dm@, 39mMg 9abmbol LabEIOEM
3mmbdo dgmey byzmam@Godo modobo 0dbgds  go@GmBobom
fom3mpqbowo).  30bs0sb  s©bodbmwo (330 9ds
0535300690900 LoLEIOEM 3MMmbol 33X0gdsbmsb,
dgbodsdols, ACG-b dgdombggzsdo  doowgds 427  580b6mIzoz5L
9993390 3000b  boggo®, 423 530bmygogel 899333900  OWS.
WwoByMoGOHol  dobgzom, ool  dm3zeg (423 530bmdgegol
LogMdol) s gMdgeo (427 5306mBogsgol Log®mdol) D go@sdobol
3OOl d9329gd0 boll050©Y006 2oblbgs39do
59BHoMBIMdOm.

153393 3330580 CC-md0bsbGHmo (eo@go@wemol
dobggom, §oMmdmoygbl 39O  GHodL) 3mdmboym@meo, CT-
3909H0bogm@G&mo s TT-aqbm@03gdo0ol  dobggom  dglfjogersd
399003065, MMI LHIMBEBHOMEM Xamnol dgdmbggzsdo Lodwswrm
2bo3o ogym 43+16,84, boem 93500900 Xymai3obs 30 41,71+14,96.
O3 Bgdmo 50360d6gm Bgzgbl dogH Bo@oMgdmwo 33wg30L
99009250  o0dmBbs,  O®mI  3gbm@BH0o3gdol  493M(3gwgdol
360m3b@dmwo  95B3969do 3oblbgoggdmmos.  396dme,
Lo3mbGHOHMwm  xamxndo CC  g49bm@Godo Fomdmoygbowos 48%-om,
CT g9bm@oso 29,33%-o0m bmwmm CC-a9bm@odo 3o 22.67%-om
(EH00 8; 0o™MmTs 22.). Mo3 99gbgds, s0bodbmwo 4gbmEo3gdol
2393039gdol  LobJoMgl  O535IOME  3MIsgosdo,  CC-
396m@030L  2o3MEgwgdol 3OMEgbG Mo  Fsh3bgdgro Fgopyqbl
57,33%-b, CT-pgbm@odo 34,67%-L, bmwem TT-ygbm@Godo  8%-U
(EDHowo 9. ©ospMsds 23). HMamOE 3HJIZ3m, V935 JOM
33530580 89005690000 dowsos CC- 3mdmbogm@ndo s CT-
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39390mbogmGMO0  396m@03900L  293MEgmgds  LyMbGHGME™
X3RN0 90569000.

339wg30L dobggom, CC s CT agbm@EHodgdol dgastgdol
LobdoMg  dowoos  Logmb@mmwm  xamxndo TT  g9bmEHo3msb
d956Mmgd0m.  JEosbmdsdo, TT gabm@odo Fomdmoyqbowos
990560930 Vo 3Om3gbGmo  BsB39bgdgwom mG03Y
3m3m5305do CC s CT 39bm@H03gdmab d9sMgdom, 0vdizs dobo
360m396Go  35B396909wo  Ggsmgdom  Bowsos  xsbIGMOgE
30399030500, 9535©JOWY0 3M3s(3051056 T9EIMYd0.

CC s CT 96mGHo3gdoo  dgbsderms  Fomdmoagbobgb
©553500900bsdo  dgoMgdom  IMmdbmdosdy  a9bmGHodgols  TT
395030306 gs0gdom.

gbMogo 8.
FoklI (1s2228570) 396m®&03930b 39360 39eqdol dgbfogars

Lo3MBEHMMEM O 5350 (599BHM0TNBMMO0 HDOMIMOOEGE0)

30309530580
bo33e930 n abo3o CC CT TT
®d099dHo 396m@03do 396m@ | 296m@03
n (%) 030 0
n (%) n (%)
Lo 150 | 42.8+25.7 79 48 23
(52,67%) (32.%) (15%)
Lo3MmbEBHMM 75 43 16,84 36 22 17
WM XRMIB0 (48%) (29,33% | (22,67%)
)
AT 75 41,71+14, 43 26 6
55350090 96 (57,33%) (34,67% (8%)
@O XOIBO )

40




60

50 48

40

29,33
30

22,67

20

10

cc cr T

0530535 22. CC; CT o TT 336m3 03930l 536039005 o630
3349530580
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70

60 57,33

50
4 34,67
30
20
10 8
: I
cC CT T

©053™535 23. CC; CT o TT 396m303900L 253039¢9ds
Q5535009 303530530

™mM039 1533093  3m3Ms30sdo  Fo®swo  3MM39bEGHIEro
056396900 gsdmgmobs  CC  ggbm@odo. CT  g9bm@EHodol

3930(390g00L  FgEsMYd0m Booro 3MMEgbGwo  dsbgzgbgdgros
0553900901 33430500 (29,33%-bs3mbEHMME™ x50, 34,67%
- Q5935900 303U9(309). IN0BO 3330l dgdmbggzsdo
396Mm303900L 393MEIWgds dobsfomgdmwos 89dgabsots: CC -
52,67%; CT-32%; TT-15%; (o0og®Msds 24.). 8o0gdvwo 3993900l
LogMdz9gby  godmzgmobps CC 396mEH03ol dgromgdom domsro
Lobdoey. Fgbodsdols, CC agbm@GHo3o Ggladwrms bsliosmgdmyL
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33M3d6MdYMB00/30MY30¢9d0m 5)EM0TMBMHO NOMYMOEOEHOL
9085600 5350 3039300l G9dmbggzsdo.

TT
15%
I CC
CT 53%

CC mCT mTT

0530535 24. CC, CT o TT 396m@GH03900L 4936(39¢gds
Lo3MBEHMMEM S 599EHM0TEMHO PHOMIMOPOEO0 VI9350YOVIEN
303W5309030.

8Fo00ol  3m3mozosdo C o T segwgdol  dgbfagerom
390m3wobs C  sgmol  493MEIwgdol  dgsMgdom  Bowswo
LobdoMg mG03g bo3zwg3 33w s30sdo T segEsh dgomgdoom.
3960m, C 5gol 393039 gdol domowo  Lbobdo6y, 0,74667-1
(q=0,74667) 399M3w0bs Q5535000 30309530580
Lo3MBEHOHMWM  ¥aMBMb FgoMgdom 0,62667 (q =0,62667). Gog
dggbgds, T sogaml, dobo o3M3Egergdol bobdodg  99sMgdom
3ooos  (1,5-x96)  xobIMMgEr 30399030500 93500 JOMEN
3039903058006 899Mgd0m. 5000y, C-5gErol 3o3M(39wgd0L
Lobdomg T-sengesb 8900565000, ©sbEMgdom 1,7-%9g6M Bo®omwos
L53MBEHOME™ }amndo (p=0,00541), boneom C sengeool 35303990l
Lbobdoyg 3 BHM0dMbMHo 009M9M0EOGH0M Q5535000
33530530 odbEMmadom  2,9-x96  Towowos T swgemsb
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39005M9000.  Lo3mbGMHMEM  ©S  ©9350JOMO  3MINESZO0L

99056Mmg30LsL,  498Mm3w0bos

dolbo  MBbodzbywmo  AYBOHEOWO

3Mb6396GHMo3E05 ©935009dME d3m3Mwsgosdo  (p=0.2533), OR=1.450;
(95%cCI (0,8185-2.608); T s¢ganols 036 39eqdol bobdomg 30 MmM039

153393 3M3NME5(30580 V0  C  segEmsb  99sMgdom
(3500 9. 053M5Bs 25. OO 26.).

gb®oeo 9.
VDr Fokl (rs2228570) segengdob (C,T) 99Lfogows sw@modmby®o
0069M0EOEGH0M ©3593500JOMI FM3IWS30530

bo33mg30 | n abv30 C- T- P
®309JGo 5gol | segemols | oo
39303IL | 393030 | @)
9o0L 9o0L
LbobdoMg | LobdoMg
b 17 0,6867 0,3133
0
Logmb@tm | 75 | 43+17, 0,62667 0,37333 0,005
e 74 41
XdJBo
55350090 | 75 | 41,77+ 0,74667 0,25333 0,769
M0 1,45 22
X030
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0,37333

053®535 25.C (p) s T (q) 5e0gergdol 3936 (39egds Lo3mbEHMmME™
X800

0.25333

0,74667

P 9

0536585 26. C (p) s T (q) 5€g@gdols 3o3M3EImgds 5)GM0dbrco
00MgMO0OGHOM 9350V X3MRdo

45



d9LHogaomo MmMm039 b33eg30 33300l dobgwzom C s

T g gdol  2o3MEggdol  3OhmEgbEGMwo  9sh39b9dgwo
9900093650650 gobsffoers: C semgwo 64.14%, T sevgaro 30 35,86%

(©00M50s 27.).

cC T

0586595 27. C 5 T 5q0gemgdol 3930390 gds 6039 Lo33ewg30
33w 5300L dobgzom.
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1.8. D 30¢53060b @ombol dgLfiogems Fokl (rs2228570) a96m303900L
CG, CT s TT 3gdmbgggsdo

D 30399060l mbg dgufogerowo odbs Fokl (rs2228570)
395m@03900L dobgz0m MO39 1Bs33w)3 3M3MEHE05T0 (OIRMSTS
28; 29; 30.). xo60Omgw  3m3sgosdo CC-39bm@Godol dmbg
35309619080 30853060l 316396¢®(300L Lsmoem Boh396909w0

40

30~

D30dodnbo, ng/ml
S
I

10~

]
CC («CTR) CC (AID

0053585 28. D 30353060 39363900905 CC-g9bm@0o3ol 8dmby
303530500
CTR - Logmb@HOmmm xa530; AIT - 593500900 X3wIBO.

21,53 bg/0d¢» 9950099bL, 993500909 xawyz3do 30 15,70 ba/de.
DMgo©s©, mMH0zg 1s33wg3 3Mm3Mws3osdo D 30¢sd0bol mby
©O0505, 09098  9BHModNbmo  moMgmooGol  ddmby
35309639980 D 30358060l BmMosb  2s9mdobsty  dobo
©IB0EOA0 3obEgds, X9BIOMIWTo 30 Bs3egdMds (OsMsTs 28
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CT-39¢90mBogym@Em®o 396m@030L 953oMgdge
3319530580 D 30399060 omddol 9e100b506 mbgbg 3000bggds.
Lo3mbEBHMMEm Xamxndo D 303s30bol ©mby 21,68 by/dw, bmgom
55390090 x3do 22,21 bp/0w.  (0oa™sds 29.). Gmymea
3bgogm  CT-39bm@GHo3ol  99dmbggzedo  mEM03g  3Mm3MEo30580
dbmwm D 30359060l B53¢0gdmdsls odal saowo. CT gabm@odol
d90mbggzsdo oM 03390905  3MMIEOGE0S 59350
d00oMmngdsdo.

40

[o¥]
=

p=0,9089

D 3088060, ngiml
IQJ

—
=

CT (CTR) CT (AIT)

003M535 29. D-30358060b go303gegds CT-g96mEGH030L ddmby
303530530

CTR - bogmb@HMw™ xan0, AIT - 553500930 XYIBO.

TT 693gbomwo 296m@030l do@sMmgdgen 3m3wsEosdo 30 D
303580b60b  ©gBOE0E0 250M3m0bEs 9350YINME 30330530
(16,36 By/dew.)  xoBIOMI  3m3MEo30sLmsb  GgsMgdoom.
X9BIOMY 3330580 303sd0bol mby momddol bm®dsdos
(28,60 bg/0¢.), (oogMsds 30.).
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B p =0,0157
. 30
S B
3,
D) F
s —
)
0
77 (CTR) 77 (AIT)
©053®585 30. D-30353060L 5360390 gds TT -39bm@G0odol djmby
3M399530580

CT - bogmbGemm xaMx0; AIT - 55350930 XYIRBO.

5060350, CC s TT g9bm@GH03gdol do@stgdge 599EHmodwbm®o
00MIMOPOGOM 935N 3M3NMo300do,  dqLsdhbgze
5dsos D 30®sdobol mbg. VDR Fokl rs2228570 9969340360
3m0dmMz30Hdob SLMEo0s30s D 3033060l mbglomsb, sGLYdwwo
WOoGHIMGHIOE0 9dmbo3gdgdols dobgzom
MOHM0GOOLFOBISVIIYMS.

306 5 053mbME  3m3mans309ddo VDR 1s2228570-0b
30dmMz0bdol 33009350 dodmogwobs CC  4gbm@GHodols s
RoMHOLYOMHO X0M33w0l 3G™M0dMNb M0 56MM393900L
96056900056 3530060 (Inoue et al. 2014).

Bo00bobs s oo MsbsdMoBMYgdoL doge dgbfogeowo odbs
BOH©OEM-sls3g0 005680 BOHEILOMEO sbo30L KbIOMgEO ©s
330036 H0  HOMIMOPOGHOM 99350 3530963 JO0LY0
39000960 30319305, 33e930L  mabobds, Fokl CC s CT
396m@03900L  ToBoMgdgo  353096GJO0 99350400l J0TsM
35000 MHoL3om gsdmoMBgmEbb. 2bLsgmmEMmgdom CC 3gbm@odo
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509mBbEs  35300MmEH™ML M0MIMOEOGHMB JMMgwsiosdo (Zarrin et al.
2018). dbgoglio 390929090 doowmqgl 2021 Fgeb 35655 s bbggdol doge
933033H0b 30309300l dgdmbgggzsdos (Hanna et al. 2021).

bbgoolbgs 30319309008 gMHmTobgmmsb  89sMgdom
396Lb30398@0 Lobols 890093900 3e0bEgds Bl doge 2009 Fgwls
Bo@otgdmen 33awg3sdo Taqgl, Fokl, Apal o Bsml 3meodm&o3obdol
d9bfogeolsl.  Apal o Bsml dgdobggzsdo  Towowwo  Gob3om
3w0b6@gds  35800mGHML  M0MmYIMOEOEOL  J0TsHm  JoMmH30WGdS
506 3031530530, 93OHM3ME 3m3siosdo 3o Tagl, Fokl, Apal
©> Bsml 3m@odmOxobdoom o6 gsdm3wobos  3MOHYES3E0s
©55350090sbmsob  (Zhou et al. 2009). Ubgsolbgs 3m3mes3ogddo
2bgomo  2oblbgs3gdMwo  ©sIM30EIBIMWYdS  3tEr0dmEMR0BILS
553505l Mol Tglodwrgdgeos  eMgd,m  30MMdIdOL
B9yo3gboom oymb sdmfzgmero.

3mmbm®  3m3mmogosdo 130 xsbdGogwo s 223
MGH™MOIMBMOO MOMIMNOOGHOD  ©O935QIPMWO 3530960
d9gobfogergl. Fokl rs2228570 3m@odm®go®Bdls s 993509050
dmeolb 50 306309 Lo@dweEosdo  3mEgwsgos oM
©5830JLOMYOMWS, Mo3 Tgbodwgdgaos 49bgEH03MOO GodEHMMIdom,
239090 3oMMdgdom, 3390000 o6  Ubgs  dobgboom  oymb
296300mdgdwo  (Maciejewski et al. 2019). dgbpobs o Ubgs
dgaboghms doghH Bobgmols 3m3esEgool dglfogrom  sbiggg 96
2959m30bs SLmEosaos (Meng et al. 2015).

0019H9350 396Lb35398M0  FMbo3gdgdols, GmymMi BBl
152228570  3m@o0dm®xobdo ©s  BoMoLgdMOo 06330l
3E™M0dMBMOHO MHOMYIMOOGHO JHmMBsbgommsb dFomm 35380Md0s.
00000, 9OLYdIWE  33e0300Dg  IYMHEbMdOom, 93000
3990m30¢)96mm  ©sb336s, ®md 152228570 JIEr0gMO  JMOIESGOSS
5@ ™0dMb&O 055350090900l 3O0yMHgLOoMGOLS Qo
930dbMdgMdsdo.
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506080,  9F9OOL 3330590 LogmbEGHHmmm o
MGH™MOIMBMOO  00MHIMNOPOGHOM 9350 3530963 d0l
d9LHo30l F9gR9© 299m0339ms 89890 Labol Ms30lgdMEMNdIdO:
59 gd0Ly s 39bmEH039dol dobggom sdmo3zgzgms C sergamols
dowowo LobdoMg mMogzg Ls33wg3 3M3MEs30580. 396ME03900050
MmM039  3Mm39Ws30sdo  JgsMgdoo  bdoMo  o8mgwobps CC
396MmBH030L 203 3gEgds.  ¥3MbgdMHogz0s b 055350090506
309300l 9MLYIMBOL  EoToILAEH™MMYdIWs. 939  Lo3dom
95050 500mBbs 363960 9s396909e0 CT
303mBogm@GHMOm0 39bm@o3obss, 00M3Es 1533130 3M3YES30JO0 53
3063093 Mo 49bm@030L 4930390 gdol dobgz000 MomJdol 56
396Ub303090Mmbg6. CT g9gbm@GHodls s ©o53509dsL  dmerol 56
033900905  3MO5300  9FoM0ol  3m3Msgosdo. TT  ggbm@Eodol
FoBoMgdgo  0bo3z0qd0  JoEMgzowbo  9M0B 35Ol
9005600,

313369

5960950, D 30@sd0bol Mg393@™m®ol (VDR) 960l rs2228570
300dmOx0bdol  Iufogzwrom  sGH™odNEMOHO  MHOMHIMOOGHOM
993500900 3Mm3)o300L (5F56)  Todd0mbBY godmzwobs:

L.om@™odMbmmo  00MgMmoEoEol ©9350go0L  2o3M(39wgds
530l 3Mm3M530530, Y3gms  sBo3MIMOZ  XJMRT0; 535 JOOL
393039wgdol  Lobdomy  oblozMMEMGdom  Forswos 51-sb 60
fodg  sbogmdMog  3gMmom@do  Lbbgs  sbo3mdMmOZ X AMBIOMND
39056Mmgd0m;

2, 35(0LYdOO X0M33¢0l 3mEOIMBOL FT4-0b 3mb3gbdMsgool
9993060905  9FHMOIMBMOHO  DOMHIMOEOGHO 35O
303990030500 Bo3MBEHMMEM X BMNE Tgsmgdom;

3. 3030800l  ®oMgnGHOM3Mwo  3m6Imbol  TSH-ob
239HOOo Mby  99EM0dM6YHO NOMIMOPOGHOM 935 JIVCN
30399030500 Y39a0s SBo3MdMOZ X 3Rd0;
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4. Anti-TPO-b  860336g9mgbsce  Towoemo  3mbi3gbE®E0s
MMGHMOTMBMOO  00MHIMOPOGHOM 9935 JOIM  3MINEs(305d0,
X9BIOMY  33ME530sLMSD  Fasmgdom g439@s  d113MIMO]
x399930d0 (p<0.0001), gsbLo3MmGgdom 30 41-sb 50 emodyg sbozol
09mbg 353096390805

5D 30350060l  @sdoewo  3mb3gb@GHGoEos,  HMame3
Q55350J0M, 0l KBIOMGE 3m3MEs30580, Yz9ws SbE3MdMOZ
X399300; D 30358060L ©sdswo 3mb3g6@Mmo30os, goblsgmmegdom
51-sb 60 (ersdg (P=0,0342) s 61-0sb 70 Fewodg (P=0,0256)
sbogol 3@ ™0dMbGO 00MIMO0OGHOM Q055350
330530590;

6. VDR Fokl (rs2228570) aqbm@&03900L (CC; CT, TT) dobgogzoom,
Lo3mbGHOHMwm xamndo CC-a9bm@odo foMdmoyqbowos 48%-om,
CT-393960MB0am@MM0 296m@030 29,33%-0m, bomwm TT-396m@E030
30 -22.67%-00m;

7.VDR Fokl (rs2228570) 39b6m&03gd0L (CC; CT; TT) dobgwgzom,
59350090 3330580, CC-39bm@03ol do36m3gwmgds 57,33%,
CT-396m@030 34,67%, bmwwm TT-g9bm@030 8%-b 89sc09bL.

8. VDR Fokl (rs2228570) 396003900l CC s CT g9bm@odol
95050 23936039090 393HM0dMb)Ho 00MIMO0OGH0
Q55350 30319530590 LBOZMBGHMMMM X MRMb TgsMmgdoom;
boon TT 396m@030b 2930330900l 30m3gbdeo dsbz9bgdgero
99569000 QOO0 3303 MbmGo 006MHgM0OGH0M
Q055350 33UIS30500;

9. VDR Fokl (rs2228570) owgwgdol (C,T) dobgogom, C-
5ol 393039 gdol LobdoMg Fo®se0s, HMyMM3 XSBIMM M, olg
3G™0dMBMHO  MHOMIMOEOGHOM  ©939JOM  3M3UIS(305T0;
boe  T-sengeol 2530390900l LobdoMg  @sdsE0s,  ™MO3ZY
33530590;
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10.VDR Fokl (rs2228570) osgegdosh, godmgwobos C-
590l 253M3gwgd0L Jowsero (1.2-xgM) LobJoGyg sMEHModNbM@o
00MHJMO0POG0M  O535©JONME 33530530,  Lo3MbEHMmME™
X3RN0 Igsmgdom. T segwol  go3MEgegdol bLobdoMg 3o
99005609300 dswos (1.5-%gM) 579EHM03M6MHO MOMIMNOLOEGHOM
Q055350 335305800

11. VDR Fokl (rs2228570) a9bm@odgdol CC s TT
396mGH03900L  gdmbggzsdo D 30353060l  @odsero  ©mby
5GH™M0TMBMOHO  HOMmIMOEOGHO?  OI5350JIVIE 33530590,
X96IO®I 3m3Mwo30sbmsb 99sMmgd0m;
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General Description of the Thesis

Relevance of the Topic: Autoimmune thyroiditis, among the various
thyroid gland pathologies, is of particular interest due to its complex and
multi-step development process. Several factors, including gender, age,
and genetic conditions, play a crucial role in the occurrence of this
condition. In Georgia, autoimmune thyroiditis is widespread, as evident
from data available at https://www.ncdc.ge/#/pages/file/fad4aalf-2eab-
4792-bf4d-5792f58¢c1782. Therefore, studying the genetic mechanisms

of autoimmune thyroiditis using the Adjara population as an example is

a pertinent research problem.

Pathologies of the thyroid gland are closely linked to disruptions in
hormonal homeostasis, which may be associated with alterations in the
genes responsible for hormone synthesis. Thyroid hormones have been
identified as potent triggering factors in the development of
autoimmune thyroiditis.

Literature suggests that vitamin D plays a crucial role in preventing
inflammatory processes, infections, autoimmune diseases, tumours, and
other pathological conditions (Kulie et al., 2009). In the human body,
the physiological effects of vitamin D are mediated through its receptor.
Vitamin D is a potent immunomodulator that enhances the development
of innate immunity (D'Aurizio et al., 2015). It has been established that
deficiency of vitamin D is often associated with an increased risk of
autoimmune diseases, and a close relationship between vitamin D and
autoimmune diseases has been suggested (Dankers et al., 2017).

Furthermore, some single nucleotide polymorphisms in the VDR
gene, which codes for the vitamin D receptor, can affect the function of
vitamin D (Fang et al., 2005; Uitterlinden et al., 2004). Therefore,
investigating the single-nucleotide polymorphisms in the VDR gene in

the Adjara population is a pertinent research problem.
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To comprehensively investigate the genetic characteristics of
autoimmune thyroiditis, it is crucial to study polymorphisms in genes
associated with thyrotropic hormone, thyroperoxidase antibodies, and
vitamin D receptors, both in the field of biomedicine and population
genetics. This is particularly important because hormone receptors are of
great interest in various fields of modern medicine due to their potential
therapeutic implications. Understanding the role of these genetic
variants can provide valuable insights into the pathogenesis of
autoimmune thyroiditis and may have a significant implications for the
development of therapeutic approaches in medical practice.

The aim and objectives of the study: Our study is aims to investigate
the single-nucleotide polymorphism of the VDR gene FokI (rs2228570)
in both healthy individuals and those with autoimmune thyroiditis in
the Adjarian population, with the objective of detecting disease-
susceptible genotypes and alleles. To achieve this goal, the following
tasks were set:

0O Examining the prevalence of autoimmune thyroiditis in the Adjarian
population.

O Study of free thyroxine (FT4), a hormone produced by the thyroid
gland, in both healthy individuals and those with autoimmune
thyroiditis.

0 Analysing the levels of pituitary thyrotrophic hormone (TSH) in
healthy individuals and those with autoimmune thyroiditis.

0O Evaluating the levels of the antibodies against thyroperoxidase (Anti-
TPO) in healthy individuals and those with autoimmune thyroiditis.

0 Examining the levels of vitamin D in healthy individuals and those
with autoimmune thyroiditis.

O Investigating the prevalence of VDR Fokl (rs2228570) genotypes (CC,
CT, TT) in both healthy individuals and those with autoimmune
thyroiditis.
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O Analyzing the prevalence of VDR Fokl (rs2228570) alleles (C, T) in
both healthy individuals and those with autoimmune thyroiditis.

0 Evaluating the levels of vitamin D in both healthy individuals and
those with autoimmune thyroiditis according to VDR Fokl
(rs2228570) genotypes (CC, CT, TT).

Research Object and Methods: The population of Adjara was the
subject of our study, with venous blood samples collected from healthy
individuals without any thyroid gland pathology, and those with
autoimmune thyroiditis. We used enzyme immunoassay (ELISA) and
ultrasound to diagnose autoimmune thyroiditis. For genetic research, we
employed the polymerase chain reaction.

Material and Technical Base: The Batumi Clinic LTD Health
Laboratory in Batumi city and IliaUni Biochemical Laboratory in Tbilisi
were the primary sources for the materials and technical resources
utilized in our study.

Scientific Novelty of the Work:

O Our study is the first in Georgia to investigate the single
nucleotide polymorphism of the VDR Fokl (rs2228570) gene in
autoimmune thyroiditis within the Adjarian population.
Additionally, we have studied the single nucleotide polymorphism of
the vitamin D receptor.

0 We have also investigated hormonal homeostasis and
vitamin D levels in our study.

| The analysis of polymorphism allowed us to identify
susceptible genotypes and alleles that are associated with a higher
risk of developing the disease in the population of Adjara.

Theoretical and Practical Importance of the Work: This thesis holds
great theoretical importance due to the topicality of the subject matter, as
well as the innovative research conducted and the level of conclusions

drawn. Our research revealed a deficiency or insufficiency of vitamin D
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in individuals with autoimmune thyroiditis across different age periods,
particularly among individuals aged 51-60 and 61-70, where vitamin
deficiency is commonly observed. We also identified genotypes and
alleles that predispose individuals to autoimmune thyroiditis by studying
the single nucleotide polymorphism of the VDR Fokl (rs2228570) gene.

The practical significance of our research results lies in the potential
to conduct screening and preventative measures against autoimmune
thyroiditis among individuals aged 51-70. This can be accomplished
through measuring vitamin D levels and developing health programs that
address this deficiency. Early detection and prevention of vitamin D
deficiency can aid in preventing the development of various diseases and
promote early diagnosis of related illnesses.

Structure of the Thesis: The main body of this thesis consists of 108
computer-printed pages and is divided into three parts: an introduction, a
literature review, and an experimental section. The experimental section
includes a description of the research material and methods, as well as an
analysis of the results. The conclusions of the research are presented in
11 points. In total, 183 sources were consulted for the literature review.
The thesis includes 9 tables, 30 diagrams, and 2 photographs.

Approbation and publication of research results:

The research results of the thesis have been published in three
scientific articles:

1. "Vitamin D and Autoimmune Thyroiditis in Paediatric Age"
published in the Journal of Experimental & Clinical Medicine, Tbilisi
2021, No. 4.

DOI: https://doi.org/10.52340/jecm.2021.553

2. "Autoimmune Thyroiditis in Different Age Groups and
Subjects of Reproductive Age in Adjarian Population" published in the
Journal of Obstetrics, Gynaecology and Reproduction 2022, No. 16.

DOI: https://doi.org/10.17749/2313-7347/0b.gyn.rep.2022.251
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3. "Autoimmune Thyroiditis Spread Characteristics in
Population of Adjara" published in the Journal of Experimental &
Clinical Medicine, Thbilisi 2022, No. 6.

DOI: https://doi.org/10.52340/jecm.2022.06.016

Furthermore, the research findings were presented at the extended

session of the Faculty of Natural Sciences and Health Care, Department

of Biology.

Dissertation Content
Chapter I. Literature review

The thesis presents 183 literary sources, based on which the analysis
of information sources related to the thesis topic and the main results are
discussed.

The thesis also includes a literature review based on articles by
various scientists about the characteristics of thyroid function, pituitary
thyrotrophic hormone, free thyroxine, the hormone produced by the
thyroid gland, antibodies to peroxidase, and vitamin D, as well as an
overview of single nucleotide polymorphisms of the VDR gene and
autoimmune thyroiditis.

Experimental part
Chapter II. Research object and methodology

Research Material: Our research utilized venous blood samples from
both healthy individuals and those with autoimmune thyroiditis. The
samples were provided by the “LTD Health" clinic with the consent of
each patient, and were collected between 2017 and 2022. We obtained a
total of 555 samples for our study. For the first stage of our research, we
used 405 patient samples, consisting of 246 samples from the healthy
group and 159 from the diseased group. In the second stage of our
research, we analyzed 150 patient samples for genetic research, with 75

samples from the healthy group and 75 from the diseased group.
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Chapter III: Research Results Analysis
1.1. Study of hormone levels in autoimmune thyroiditis in different age
groups on the example of Adjara population

At the first stage of the research, we studied the concentrations
of antibodies against pituitary thyrotropic hormone, free thyroxine
produced by the thyroid gland, and peroxidase in different age groups. It
should be noted that according to the reagents used in the laboratory
research, the concentration of pituitary thyrotropin hormone (TSH) is
within the normal range of 0.3-4.5 IU/ml, the concentration of free
thyroxine (FT4) is 0.8-2.0 ng/l, thyroperoxidase antibody concentration
(Anti-TPO) < 30 IU/ml.

Our study involved 420 participants, consisting of 246
individuals in the control group and 174 individuals with autoimmune
thyroiditis. The control group exclusively comprised women, while the
autoimmune thyroiditis group consisted of both sexes, with 159 women
and 15 men out of the 174 patients. We only considered 405 samples
during statistical analysis, including 246 from the control group and 159
from women with autoimmune thyroiditis. Therefore, male patients
were excluded from the analysis of the study results. The age range of the
study population was 18 to 81 years, with an average age of 41.61+27.67
for the control group and 46.30+29.71 for patients with autoimmune

thyroiditis (refer to Table 1. Diagram 1).
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Table 1.

Study of Anti-TPO level in population with control and autoimmune

thyroiditis
Study Number of % Age (M+SD) Anti-TPO
population samples (n) AU/ml
Control n=246 60,74% 41,61+27,67 4,988+2,856
group
Patient with n=159 39,26% 46,30+29,71 332,58+86,45
autoimmune
thyroiditis
P<0.0001 P<0.0001
80
P=0,0001

Age

60—

40—

20

o

&

Diagram 1. Age study in a population with control and autoimmune

thyroiditis

62




Our investigation of the prevalence of antibodies to
thyroperoxidase (Anti-TPO) in the entire population of women aged 18
to 81 revealed a significantly higher level of Anti-TPO antibodies in the
autoimmune thyroiditis population compared to the control group, with
a 765.7-fold increase (p<0.0001; refer to Table 1. Diagram 2).

5007 p=0.0001

4004

3004

2004

Anti-TPO, AU/mI

100+

<< QY
& &

Diagram 2. Study of anti-TPO levels in the population with healthy and
autoimmune thyroiditis

CTR- control group; AIT - autoimmune thyroiditis
As a result of the comparison of healthy and diseased

populations, the prevalence of autoimmune thyroiditis was revealed by
39.26% (diagram 3).
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A @B

Diagram 3. Prevalence of autoimmune thyroiditis according to the
general population

A-Control group; B-Group with autoimmune thyroiditis. n=405

During the next stage of our research, we categorized the studied
population into various age groups. It is important to note that we
analyzed a total of 378 research samples. The age groups we considered
were as follows: 20-30 years, 31-40 years, 41-50 years, 51-60 years, 61-70
years, and 71-80 years. We excluded 25 study samples of patients aged
18, 19, and 81 years from the statistical analysis. Our primary objective
was to determine the prevalence of autoimmune thyroiditis in each age
group and perform a comparative analysis of Anti-TPO antibodies, Free
Thyroxine (FT4), and pituitary thyrotrophic hormone TSH
concentrations across different age groups.

Based on our research, we found that the prevalence of autoimmune
thyroiditis is highest in the population of Adjara within the age group of
51 to 60 years. In fact, the prevalence of autoimmune thyroiditis in this
age range is 2.4 times higher than the age group of 20 to 31 years, 1.8

times higher than the age group of 31-40 years, 2.1 times higher than the
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age group of 41-50 years, 4.1 times higher than the age group of 61-70
years, and 11.6 times higher than the age group of 71-80 years.

The prevalence of autoimmune thyroiditis in the population varies
by age, with 14.01% in the age range of 20 to 30 years, 19.10% in the age
range of 31 to 40 years, 21.02% in the age range of 41 to 50 years, 33.76%
in the age range of 51 to 60 years, 8.92% in the age range of 61 to 70
years, and 3.19% in the age range of 71 to 80 years. It is evident that the
age group of 51 to 60 years in the population of Adjara suffering from
autoimmune thyroiditis has the highest prevalence of the disease

compared to other age groups, as depicted in Diagram 4 and Tables 2 and
3.

33,76

35

30

25
19.1 21,02

20

%

14,01

15

8,92

10

3,19

7

2030 3140 41-50 51-60 61-70 71-80
AGE

Diagram 4. Prevalence of autoimmune thyroiditis in different age groups

in the population of Adjara
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Compared to control and diseased patients in different age groups, a
high concentration of antibodies against thyroperoxidase (Anti-TPO) was
detected in all age groups of the diseased population. These antibodies
were observed in particularly low concentration in the age period of 51
to 60 years and in the highest concentration the age interval of 41 to 50
years (Table 2).

According to the concentration of antibodies against
thyroperoxidase (Anti-TPO) when comparing different age groups of
patients suffering from autoimmune thyroiditis, namely in the age
intervals of 31 to 40 years and 51 to 60 years (p=0.0410), 41 to 50 years
and 51 to A difference was revealed in the age period up to 60 years
(p=0.0358) (diagram 5). Overall, the Anti-TPO concentration in all age
groups of the control population was found to be low in contrast to the

groups suffering from autoimmune thyroiditis.

Table 2.
Study of anti-TPO levels in different age groups with autoimmune
thyroiditis

Age Group 1. (n=157) Diseased population

n (%) Age M+SD Anti-TPO

IU/ml
20-30 22 (14,01) 26,23+3.011 334,7+104,8
31-40 30 (19,10) 36,03+2,758 338,1+73,63
41-50 33 (21,02) 44,52+3,743 350,2+100,4
51-60 53 (33,76) 53,91+2,444 311,3+76,73
61-70 14 (8,92) 63,93+3,198 333,6+107,4
71-80 5(3,19) 72,40+1,949 327,6+55,76
p < 0,0001
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Table 3.

Anti-TPO level in different age groups in the control population

Age Group 2. (n=221) Healthy population
n (%) Age M+SD Anti-TPO IU/ml
20-30 70(31,67) 25,74+3,304 5,487+3,205
31-40 78(35,29) 35,44+2,813 5,026+3,106
41-50 25(11,31) 46,40+3,797 5,108+2,705
51-60 28(12,68) 53,46+3,995 4,233+2,945
61-70 15(6,79) 63,80+2,274 5,031+2,624
71-80 5(2,26) 75,20+3,271 5,044x2,731
p < 0,0001
pP=0.0410
500 ‘ p=0.0358 |
400 —
=
—
= 300
S
&
T 200
=
=
100 —
O —
> s> > Y oY A

Diagram 5. Anti-TPO level study in different age groups with

autoimmune thyroiditis




1.2. Autoimmune thyroiditis in paediatric age

Cases of autoimmune thyroiditis are common in children, and we
conducted a study on 22 female patients, including 12 representatives of
the control group (age - 12+4.5) and 10 patients (age - 15+1.7). The study
showed a 30 times higher concentration of Anti-TPO in the diseased
group compared to the control group (P=0.0001). Although the level of
TSH was normal, it was found to be increased by 1.5 times in the diseased
group compared to the control group. Additionally, the level of FT4 was
higher in the diseased group compared to the control group (refer to
Table 4). We also examined the concentration of vitamin D in paediatric
patients with thyroiditis during the study and found that sick patients
had a low concentration of vitamin D, which was 1.4 times lower than
that of the control group (P=0.017). This finding suggests a potential
connection between vitamin D and autoimmune thyroiditis in paediatric
patients in Adjara's population. However, the study's small sample size
limits our ability to draw definitive conclusions about the relationship
between vitamin D and the progression of the disease in the paediatric
population.

Table 4.
Anti-TPO, TSH and FT4 levels in healthy groups and those with

autoimmune thyroiditis

Research object | Anti-TPO AU/ml TSH IU/ml FT4 ng/1

Control group 7.550+0.2121 2.501+2.187 1.320+0.9617

Diseased group 232.7+128.3 3.759+1.902 1.885+0.1344
P=0.001 P=0,5770 P=0.4971
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1.3. Study of anti-TPO, TSH and FT4 levels in the population with

control and autoimmune thyroiditis of reproductive age

Our study revealed a 6.12 times higher concentration of
pituitary thyrotrophic hormone (TSH) in the affected population of
reproductive age (18 to 45 years) compared to the control group, with a
significance level of P<0.0001. Additionally, in the same age range, we
observed a concentration of antibodies against thyroperoxidase (Anti-
TPO) that was approximately 739,647 times higher than in the control
group (P=0.0001). Moreover, the level of free thyroxine (FT4) was found
to be 2 times lower in the affected population compared to the control
group (P=0.0001) (refer to Table 5).

Table 5.
Anti-TPO, TSH, and FT4 levels in the populations with control and
autoimmune thyroiditis (18-45) Age

Study population n Age; Anti-TPO TSH, U/ml FT4,
(%) 18-45 1U/ml (Mean+SD) ng/ml

(Mean=+SD) (Mean=+SD) (Mea
n+SD

)

Healthy 185(71,43 34,591+3,4 6,298+5,72 1,965+1,9 1,312
) 68 +0,47
Autoimmune 74 (28,57) 35,85+3,70 249,7+126,4 12,04+13,6 0,638
thyroiditis +0,52
P<0.0001 P=0,0001 P<0.0001 P=0.0

001
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As a result of our study, the prevalence of autoimmune thyroiditis in

reproductive age is 28.57% (Diagram 6).

28,57

O 43

A B

Diagram 6. Prevalence of autoimmune thyroiditis in Adjara population of
reproductive age
A-control group. B-group with autoimmune thyroiditis. n=259

Studies have shown that changes in the concentration of anti-
thyroid antibodies and pituitary thyrotrophic hormone can have a
significant impact on metabolic processes in the body (Roos et al., 2010).
Therefore, it is essential to screen for TSH levels in thyroid diseases. An
increase in Anti-TPO concentration in the blood is commonly observed
when the TSH concentration is less than normal (Tipu et al., 2018). To
ensure a correct diagnosis, it is crucial to determine the concentrations of
both Anti-TPO and TSH (Siriwardhane et al., 2019; Tipu et al., 2018).
The available data highlight the importance of measuring these two

markers in diagnosing thyroid disorders.
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1.4. Study of anti-TPO, TSH and FT4 levels in the population with
control and autoimmune thyroiditis of menopausal age

Hormonal changes occur in a woman's body during menopause,
which typically happens between the ages of 46 and 61. These changes
can also affect the physiological processes in the thyroid gland. In many
cases, the fluctuations in hormone concentrations during menopause can
lead to pathological conditions, some of which may be associated with
autoimmune diseases (Saran et al., 2016).

We conducted further research on both study groups by
analyzing the levels of pituitary thyrotrophic hormone (TSH) in
menopausal women. Our study included a total of 81 patients,
comprising 28 healthy individuals and 53 patients with autoimmune
thyroiditis. We found that in women with autoimmune thyroiditis, free
thyroxine (FT4) concentration was 0.7880+0.3584ng/ml, while TSH was
4.754+2.4331U/ml. In comparison, the control group had an FT4
concentration of 1.314+0.4044ng/ml (P<0.0001) and TSH concentration
of 2.276+1.409 1U/ml (P<0.0001).

Based on our research conducted on menopausal women, we
found that the concentration of FT4 in the diseased population was
approximately 71.6 times lower than that of the control group
(p<0.0001), as illustrated in diagram 7. Additionally, the concentration of
TSH was approximately ~2 times higher (p<0.0001) in the diseased
population than in the control group, as shown in diagram 8 and Table 6.
As previously mentioned, we also observed a higher concentration of
Anti-TPO in the sick population, with 311.3 + 76.73 AU/ml, compared to
4.233 + 2.945* AU/ml in the healthy population, as presented in Tables 2
and 3.
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Table 6.

A study of TSH and FT4 in the population with control

and autoimmune thyroiditis (51-60)

Study population n Age 51-60 TSH, U/ml FT4, ng/ml
n=81 (%) (Mean+SD) (Mean+SD) (Mean+SD)
Control group 28 53,46+3,995 2,276+1,409 1,314+0,4044
(34,57)
Autoimmune 53 53,91+2,444 4,754+2,433 | 0,7880+0,3584
thyroiditis (65,43)
P<0.0001 P<0.0001
p<0.0001
2.0
1.5
&
® 10-
I
0.5—

Diagram 7. FT4 level in the population with control and autoimmune

thyroiditis (51-60)

1-control group. 2-group with autoimmune thyroiditis.
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p<0.0001

TSH, IU/ml
1

Diagram 8. Study of TSH in the population with control and autoimmune
thyroiditis (51-60)

Based on our research, it was discovered that the prevalence of
autoimmune thyroiditis is 65.43% in women who are at menopausal age.
Diagram 9 illustrates that the incidence of the disease is particularly high
during this stage of life.
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Diagram 9. Prevalence of autoimmune thyroiditis in the population of
Adjara in the menopausal age

A-control group. B-group with autoimmune thyroiditis.

Thus, according to our research, autoimmune thyroiditis was
most often detected in women aged 51-60 years, and this age belongs to

the menopausal period.

1.5. Study of vitamin D level in autoimmune thyroiditis in different age
groups on the example of the Adjara population
In addition to analyzing antibodies against pituitary thyrotropic
hormone, free thyroxine, and thyroperoxidase, we also measured vitamin
D levels in each age group. Our laboratory research utilized a specific
reagent, which defines vitamin D levels between 30-100 ng/ml as
normal, levels below 20 ng/ml as deficient, and levels between 20-30

ng/ml as insufficient.
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Our research findings indicate that both study populations
showed vitamin D deficiency in the age range of 20-30 years and 31-40
years (diagrams 10 and 11). Interestingly, there was no significant
difference in vitamin D levels (20-21 ng/ml) between healthy and
diseased populations. In the age range of 41-50 years, vitamin D
deficiency was also observed, although the vitamin concentration was
relatively higher in the healthy population. In the age range of 51-60
years, vitamin D deficiency was present in both study populations, with a
more significant deficiency in the diseased population compared to the
healthy population (diagrams 12 and 13). A similar trend was seen in the
age group of 61-70 years, but with a much lower vitamin concentration
than the 51-60 age group (diagram 14). Our research also revealed a
sharp decline in vitamin D levels that correlated with an increase in age
(Table 7).

Table 7
A study of vitamin D levels in a population with autoimmune thyroiditis
Age (Mean+SD) | Healthy ng/ml Diseased ng/ml
(Mean=+SD) (Mean=+SD)
20-30 21.59+6.910 20.60+3.594
31-40 22.59+6,210 22.18+1,992
41-50 22.05+5.055 20.42+4.977
51-60 19.74+4.388 13.77+1.365
61-70 18.12+4,145 10.01+2,249
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30= P=0,7537
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vitamin

ng/ml

N v
Diagram 10. Study of vitamin D levels in the population with autoimmune thyroiditis
(between the age of 20 to 30)
1. Control group. 2. Diseased group.

40 = P=08774
30=
D
Vitamin *
ng/ml

20=
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Diag ram 11. Study of vitamin D levels in the population with
i utoimmune thyroiditis (between the age of 31 to 40)
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30= P=0,3963

D 20=
Vitamin
ng/ml

10=

Diagram 12. Study of vitamin D levels in the population with
autoimmune thyroiditis (between the age of 41 to 50)

1.Control group. 2. Diseased group

30m P=0,0342

D Vitamin
ng/ml 20

Diagram 13. Study of vitamin D levels in the population with
autoimmune thyroiditis (between the age of 51 to 60)

1. Control group. 2. Diseased group.
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25 P=0,0256

ng/ml

10 =

Diagram 14. Study of vitamin D levels in a population with autoimmune
thyroiditis (between the age of 61 to 70)
1. Control group. 2. Diseased group.

Our research in the Adjara population revealed a significant
reduction in vitamin D concentration in individuals with autoimmune
thyroiditis compared to the control group. It is worth noting that vitamin
D deficiency was also prevalent in the control group. Among individuals
with autoimmune thyroiditis, vitamin D deficiency was particularly
noticeable in the age ranges of 51-60 years and 61-70. Our findings
demonstrate a clear correlation between autoimmune thyroiditis and

vitamin D deficiency in the population of Adjara.
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1.6. VDr Fokl (rs2228570) single-nucleotide polymorphism study in
autoimmune thyroiditis in the population of Adjara
Study of some clinical and laboratory characteristics in the study
population
In the final stage of the research, the investigation of VDR Fokl
was conducted on a total of 150 samples, comprising both control (75
healthy) and diseased (75 diseased with autoimmune thyroiditis) patients.
The study also examined certain clinical and laboratory characteristics of
the study population. The study populations showed minimal difference

in age (p=0.5747) as depicted in diagram 15.

80 ‘ ‘
s P=0.5747 a”
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* el TLHT LT
40 .vv. | | | |
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.'..... | § | ..l.l ]
o:oo... l.==l
, c':o: .:l.l.
20 : ™ .l.l

A B

Diagram 15. Age of the study population

A - control group; B - group suffering from autoimmune thyroiditis.

Autoimmune diseases of the thyroid gland have varying

manifestations and courses. Graves' disease is characterized by rapid
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manifestation, leading to early diagnosis and swift treatment results
(Ginsberg, 2003). An adult may require approximately two years of
treatment to normalize TSHR antibodies, while children and adolescents
may require a more extended course (Laurberg et al. 2008; Smith &
Brown, 2007). On the other hand, the formation of Hashimoto's
thyroiditis takes months and years and may go unnoticed (Mariotti et al.
1990). Symptoms may be insignificant and often disregarded, and even if
treatment is initiated, the reduction of Anti-TPO titer is slow,
necessitating long-term treatment. Although the disease is not curable,
achieving the desired outcome and improved fertility requires
approximately 5,960 (5,960+4,141) years (Schmidt et al. 2008). In our
study population, the average duration of disease diagnosis is about 6
years (Diagram 16).

30

Years

A

diagram 16. Duration of autoimmune thyroiditis disease course

The concentration of pituitary thyrotrophic TSH hormone in a
healthy population was approximately 2.043+0.8581/IU/ml, while in

patients with autoimmune thyroiditis, it was approximately
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3,045+1,1,637/IU/ml. As shown in diagram 17, sick patients exhibited an
elevated concentration of pituitary thyrotrophic hormone (TSH) of about
~1.39 times higher than healthy individuals (Diagram 17).

10

p<0,0001

TSH, U/ml

A B

Diagram 17. Study of TSH levels in healthy and autoimmune thyroiditis
groups
A - control group; B - group suffering from autoimmune thyroiditis.

As expected, high concentrations of antibodies against
thyroperoxidase (Anti-TPO) were detected in the group with
autoimmune thyroiditis, in contrast to the general population. In the
control group, the hormone concentration was about 6.172+5.372/IU/ml,
whereas in patients with autoimmune thyroiditis, it was
302.2+179.8/IU/ml. As shown in diagram 18, the concentration of Anti-

TPO antibodies in the diseased population was increased by about 48

times.
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Diagram 18. Anti-TPO levels in healthy and population with

autoimmune thyroiditis

A - control group; B - group suffering from autoimmune thyroiditis.

It is important to mention that while we did not conduct a study
on the AT-TG relationship in the experimental part, we were able to
create two diagrams (19.20) using statistical processing of existing
material. These diagrams demonstrate the elevated levels of both
antibodies, but particularly Anti-TPO, which further confirms its greater
reliability in the diagnostic process. Both antibodies are elevated in the

diagrams, but Anti-TPO is more so.
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Diagram 19. TgAb levels in the population with autoimmune thyroiditis
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Diagram 20. TPOAD levels in the population with autoimmune
thyroiditis
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Vitamin D deficiency was observed in both the autoimmune
thyroiditis group and the healthy control group. However, the deficiency
was more significant in the diseased population. According to research
healthy group had a concentration of 22.14+11.34 ng/ml, while the
diseased population had 18.147+11.228 ng/ml.

Thus, this indicates a reduction of vitamin D levels by
approximately 1.2 times (p=0.04809) in the target population with

autoimmune thyroiditis for genetic research, as shown in Diagram 21.

40

D
Vitamin

ng/ml 30

20

10

Diagram 21. Vitamin D level in healthy (A) and patients with (B)
autoimmune thyroiditis
In the target diseased population presented for genetic research,
high concentrations of antibodies to thyroperoxidase (Anti-TPO) and
pituitary thyrotrophic hormone (TSH) were detected, compared to the
control group. Furthermore, despite low levels of vitamin D in both
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study populations, its concentration was even lower in the population

with autoimmune thyroiditis.

1.7. Study of genotypes (CC, CT and TT) and alleles (C,T) of VDr Fokl
(rs2228570) in population with autoimmune thyroiditis
The study of the study population showed that the distribution
frequencies of VDR Fokl (rs2228570) CC, CT, and TT genotypes (Fig. 2)
and alleles (C, T) differed between the healthy and diseased populations.

Anenandss 6 7 8

Figure 2. Fokl polymorphism of the VDR gene
a. 50 bp DNA ladder; b. 1. DNA ladder; 2: TT genotype; 3: CT genotype;
4: CT genotype; 5 and 6: CC genotype;
c. 1,2 and 3: CC genotype; 4: CT genotype; 5 and 6: TT genotype; 7: CT
genotype; 8. DNA 100 pb ladder;
CC - uncut; CT - partially cut; TT - fully cut
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The 1s2228570 polymorphism is known to result in the
production of two different protein lengths by the vitamin D receptor,
depending on whether the start codon (in the second exon) contains
ATG or ACG. Specifically, if the second nucleotide in the start codon of
the second exon is cytosine instead of thymine, a protein containing 423
amino acids is produced instead of the normal protein containing 427
amino acids. The literature suggests that the short (423 amino acid
length) and long (427 amino acid length) vitamin D protein molecules
have different activity levels.

The study population was analysed for the CC-dominant
homozygous (which represents the wild type), CT-heterozygous, and TT-
genotypes. The mean age of the control group was 43+16.84, and the
mean age of the diseased group was 41.71+14.96. As previously
mentioned, our research revealed a difference in the distribution of
genotypes between the two groups. In the control group, the CC
genotype accounted for 48%, the CT genotype accounted for 29.33%, and
the TT genotype accounted for 22.67% (Table 8; Diagram 22). In the
diseased population, the prevalence of the CC genotype was 57.33%, the
CT genotype was 34.67%, and the TT genotype was 8% (Table 9;
Diagram 23). The distribution of the CC- homozygous and CT-
heterozygous genotypes was relatively higher in the diseased population
than in the control group.

The study found that the frequency of the CC and CT genotypes
was higher in the control group than in the TT genotype. Overall, the TT
genotype was present at a relatively low percentage in both populations
compared to the CC and CT genotypes, although its percentage was
relatively higher in the healthy population compared to the diseased
population.

The CC and CT genotypes may represent relatively more
disease-susceptible genotypes compared to the TT genotype.
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Table 8.

Study of distribution of FokI (rs2228570) genotypes in control

and diseased (autoimmune thyroiditis) population

Study object n Age CC CT TT
Genotype | Genotyp | Genotypen
n (%) e (%)
n (%)
All 150 | 42.8+25.7 79 48 23
(52,67%) (32.%) (15%)
Control group 75 43 +16,84 36 22 17
(48%) (29,33%) (22,67%)
AT Diseased 75 | 41,71£14,9 43 26 6
group 6 (57,33%) | (34,67%) (8%)

87




60

50

40

29,33
30

22,67

20

10

cC cT T

Diagram 22. Prevalence of CC, CT and TT genotypes in a healthy

population
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Diagram 23. Prevalence of CC, CT and TT genotypes in the diseased

population

The study revealed a high percentage of CC genotype in both
study populations. A relatively higher prevalence of the CT genotype was
observed in the diseased population (29.33% in the control group and
34.67% in the diseased population). In the entire population, the
genotype distribution was as follows: CC-52.67%, CT-32%, and TT-15%
(Diagram 24). Based on these results, a relatively high frequency of the SS
genotype was observed, suggesting that the CC genotype may be
associated with susceptibility or propensity to autoimmune thyroiditis in

the population of Adjara.
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Diagram 24. Prevalence of CC, CT and TT genotypes in the populations

with control and autoimmune thyroiditis

The study conducted in the population of Adjara showed that
the C allele is more prevalent than the T allele in both study populations.
In the diseased population, the prevalence of the C allele was 0.74667
(q=0.74667) compared to the control group which was 0.62667
(9=0.62667). On the other hand, the T allele was relatively more
prevalent (1.5 times) in the healthy population than in the diseased
population. The prevalence of the C allele was approximately 1.7 times
higher than the T allele in the control group (p=0.00541), while in the
population with autoimmune thyroiditis, the C allele was approximately
2.9 times more prevalent than the T allele. Although the concentration of
the T allele was slightly higher in the diseased population compared to
the control group (p=0.2533), OR=1.450; (95%CI (0.8185-2.608)), it was
still lower than the prevalence of the C allele in both study populations
(Table 9; Diagram 25; Diagram 26).
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Table 9.

VDr Fokl (rs2228570) alleles (C, T) were suggested in a population with

autoimmune thyroiditis

Study n Age The The P
object prevalenc | prevalenc | magnitud
e of the e of the e
C-allele T-allele
Total 17 0,6867 0,3133
0
Control | 75 | 43+17,74 0,62667 0,37333 0,00541
group
Disease | 75 | 41,77+1,4 0,74667 0,25333 0,76922
d group 5
0,37333
0.62667

P

9

Diagram 25. Prevalence of C (p) and T (q) alleles in the control group
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Diagram 26. Prevalence of C (p) and T (q) alleles in the group with

autoimmune thyroiditis
According to both study populations, the percentage of

prevalence of C and T alleles was distributed as follows: C allele 64.14%,
and T allele 35.86% (diagram 27.).
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Diagram 27. Prevalence of C and T alleles according to both study

populations

1.8. Study of vitamin D levels in Fokl (rs2228570) genotypes CC, CT and
TT

The study examined the relationship between vitamin D levels
and Fokl (rs2228570) genotypes in two different populations, as shown in
Diagrams 28, 29, and 30. In the healthy population, the average vitamin
concentration was 21.53 ng/ml for patients with the CC-genotype, while
in the diseased group, it was 15.70 ng/ml. Generally, vitamin D levels

were found to be low in both study populations. However, in patients
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with autoimmune thyroiditis, the vitamin D levels were deficient,

whereas in healthy individuals, they were insufficient (see diagram 28).

40 —

30— p=0,0257
D
Vitamin

ng/ml
20—

T
CC (TR CC (AID

Diagram 28. Prevalence of vitamin D in the population with CC-
genotype, CTR-control group; AIT-diseased group.

Among individuals with the CT-heterozygous genotype, vitamin
D levels were nearly identical in both the control and diseased groups,
with levels measuring 21.68 ng/ml and 22.21 ng/ml, respectively (see
Diagram 29). Notably, vitamin D deficiency was observed in both
populations for the CT genotype. However, there appears to be no

correlation between the CT genotype and the disease.
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Diagram 29. Prevalence of D-vitamin in the population with CT-

genotype
CTR-control group, AIT-diseased group.

Vitamin D deficiency was detected in the diseased population
carrying the TT recessive genotype, with a level of 16.36 ng/ml,
compared to the healthy population. The healthy population had a nearly
normal vitamin D level of 28.60 ng/ml (as shown in diagram 30).
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Diagram 30. Prevalence of vitamin D in the population with TT genotype

CTR-control group; AIT-diseased group.

Individuals with autoimmune thyroiditis and carrying the CC
and TT genotypes exhibit significantly lower levels of vitamin D. The
association between the VDR Fokl rs2228570 genetic polymorphism and
vitamin D levels is conflicting in the available literature.

A study conducted on Asian and Japanese populations showed
an association between the SS genotype and autoimmune thyroid
disorders (Inoue et al., 2014).

Zarrin and associates conducted a study on a population of
healthy adults and patients with autoimmune thyroiditis in north-
western Iran, which found that those carrying the Fokl CC and CT
genotypes were at a higher risk of developing the disease. The CC
genotype, in particular, was found to be correlated with Hashimoto's
thyroiditis (Zarrin et al., 2018). Similar findings were reported in 2021 by
Hanna et al. in the Egyptian population (Hanna et al., 2021).
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A study conducted by Zhou in 2009 examined the Taql, FokI,
Apal, and Bsml polymorphisms across different populations, revealing
varying results. While the European population showed no correlation
between these polymorphisms and Hashimoto's thyroiditis, the Asian
population displayed a higher susceptibility to the disease with Apal and
Bsml polymorphisms (Zhou et al., 2009). Such diverse relationships
between polymorphisms and disease across different populations may be
due to the influence of environmental conditions.

A study conducted on 130 healthy individuals and 223 patients
with autoimmune thyroiditis in the Polish population showed no
correlation between the FokI rs2228570 polymorphism and the disease,
which could be attributed to genetic factors, environmental conditions,
nutrition, or other causes (Maciejewski et al., 2019). Similarly, a study
conducted on a Chinese population by Meng et al. also found no
association (Meng et al., 2015).

Although there is some conflicting data, there appears to be a
close relationship between the rs2228570 polymorphism and
autoimmune thyroiditis. Based on the available reports, we can
confidently state that rs2228570 strongly correlates susceptibility and
progression of autoimmune thyroid disease.

A study conducted on control and autoimmune thyroiditis
patients in the population of Adjara revealed the following
characteristics:

The study found a high frequency of the C allele in both
populations and relatively frequent distribution of the CC genotype
among the genotypes, indicating a correlation with the disease. Although
the percentage of CT homozygous genotype was also high, there was no
correlation between this genotype and the disease in the population of
Adjara. Individuals carrying the TT genotype were found to be

predisposed to the disease.
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Conclusion
Thus, by studying the vitamin D receptor (VDR) gene rs2228570

polymorphism on the example of the population suffering from
autoimmune thyroiditis (Adjara), it was revealed the following:

1.Prevalence of autoimmune thyroiditis in the population of
Adjara, in all age groups; The prevalence of the disease is particularly
high in the age period between 51 and 60 compared to other age groups;

2.Reduction of thyroid hormone FT4 concentration in the
population with autoimmune thyroiditis compared to the control group;

3.Increased levels of pituitary thyrotrophic hormone TSH in the
population with autoimmune thyroiditis in all age groups;

4 Significantly higher concentration of anti-TPO in the population
with autoimmune thyroiditis compared to the healthy population in all
age groups (p<0.0001), especially in patients aged 41 to 50 years;

5.Low concentration of vitamin D, both in sick and healthy
population, in all age groups; lower vitamin D concentrations, especially
in the autoimmune thyroiditis population aged 51 to 60 years (P=0.0342)
and 61 to 70 years (P=0.0256);

6.According to VDR Fokl (rs2228570) genotypes (CC; CT, TT), in
the control group CC-genotype is represented by 48%, CT-heterozygous
genotype - by 29.33%, and TT-genotype by -22.67%;

7.According to VDR Fokl (rs2228570) genotypes (CC; CT; TT), in
the diseased population, the prevalence of the CC-genotype is 57.33%,
CT-genotype is 34.67%, and TT-genotype is 8%.

8.High prevalence of CC and CT genotypes of VDR Fokl
(rs2228570) in the population with autoimmune thyroiditis compared to
the control group; And the percentage of prevalence of TT genotype is

relatively low in the population suffering from autoimmune thyroiditis;
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9.According to VDR Fokl (rs2228570) alleles (C, T), the prevalence
of C-allele is high both in healthy and autoimmune thyroiditis
population; And the prevalence of T-allele is low in both populations;

10.0f the VDR Fokl (rs2228570) alleles, a high (1.2-fold)
prevalence of the C-allele was detected in the population with
autoimmune thyroiditis compared to the control group. The prevalence
of the T allele is relatively low (1.5 times) in the population with
autoimmune thyroiditis.

11.In the case of VDR Fokl (rs2228570) genotypes CC and TT,
lower levels of vitamin D in the population with autoimmune thyroiditis

compared to the healthy population;
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