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Abstract

The study of lipid profile indexes was performed among children and adolescents (n=403) being operated
on thyroid carcinoma and, consequently, undertaken suppressive doses of L-thyroxin (3.0 pkg,/kg body
weight /daily). A control group consisted of healthy children and adolescents from the "clean" regions.
In the whole cohort of patients who regularly visited the clinic at the Research Institute for Radiation Me-
dicine and Endocrinology to assess the lipid profile indexes for 1997-1999,42% of them had TSH suppres-
sed down to 0.3mIU /L,41% - 0.3-3.5 mIU /L, and 16% had TSH increased more than 3.5 mIU /L. The-
re was a significant increase in average levels of total lipids (TL),total cholesterol (TC),LDL-cholesterol,
triglicerides and atherogenity coefficient (K= [TC - HDL-C] /HDL-C) and the average level of HDL-C
decrease as compared to the control group. The lipid profile indexes were analysed with different TSH sup-
pression levels. Under the TSH suppression there was positive dynamics in TC and LDL-C levels as com-
pared to patients with postoperative hypothyroidism. However,we did not observe atherogenic shifts in li-
pid profile back to the norm range in the patients with suppressed TSH levels.

Key words: lipid profile indexes, suppressive L-thyroxin therapy, thyroid carcinoma, children and adoles-
cents, TSH, atherogenic shifts.

INTRODUCTION BBEJIEHUE

For years passed since the Chernobyl accident, mo-
re than 700 children and 270 adolescents with thy-
roid carcinoma in the Republic of Belarus have be-
en operated on. All these patients are under per-
manent medical survey and receive suppressive
thyroxin doses (3 pkg,/kg of body weight) aimed
at suppressing TSH level down to values of less
than 0.3mIU /L, that is necessary for suppression
of thyroid tissue proliferation and decrease in re-
lapse risk.

It is known that thyroid hormones stimulate
mobilisation and oxygenation of lipid substrates
(Beylot M. et al., 1991). Hypothyroidism is
usually associated with atherogenic shifts in
metabolism of lipoproteins that could be norma-
lised with substitutive doses of thyroxin (Fran-
klin J.A. et al., 1993; Romaldin J.H. et al.,
1996; Tzotzas T. et al., 2000). A decrease in
average levels of cholesterol and lipoprotein

3a rozbl, mporeanie 1mocae YepHOOBLIBCKOW Kara-
crpodor B Benapycu npoonepuposano 6ogiee 700 ge-
teit u 270 moxapoctroB ¢ kKapuuaomoii [I[7K. Bce atu
HAIMEHTbl HAXOJSATCS MOJ NOCTOSIHHBIM HAGJIIONEHH-
eM Bpaveil U MOJYYaioT THPOKCUH B CYIIPECCUBHBIX J10-
3ax (3 MKI /Kl MacChl TeJ1a) C LEJbIO CHIKEHUS YPOB-
na tupeorpoinnoro ropmona (TTI)  go sHauenuii me-
nee 0,3 MEjx /71, 4yTo HEOOXOAUMO I  IIOJABJICHUSA
nposudepanu TUPEOUIHONW TKAHM W yMEHbIIEHUS
PHUCKa PEnunBOB.

W3BecTHO, YTO TOPMOHBI IIUTOBUIHON XKeJIe3bl CTUMY-
JUPYIOT MOOMIU3AINIO U OKUCJEHUE JUIHIHBIX Cy0-
crparos (Beylot M. et al.,1991). T'unorupeos o6bru-
HO aCCOI[MMPOBAH C aTEPOTE€HHbIMU CABHraMH B oOMe-
HE JIMIIONPOTEMHOB, KOTOPBIE  YIaeTCsl HOPMAJIM30BaTh
C TOMOIIbIO 3aMECTUTEJIbHBIX /103 MPEIapaToB THPOK-
cuna (Franklin J.A. et al.,1993; Romaldin J.H. et
al,1996; Tzotzas T. et al.,2000). Y mammeHnToB ¢ ru-
HEPTUPEO30M HAOJIIONAETCS CHUKEHHE CPEIHUX YPOB-
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cholesterol of low density is observed in pati-
ents with hyperthyroidism as compared to he-
althy individuals (Nishitani H. et al.,1990).We
put a task to estimate blood serum lipid profile
of patients with respect to TSH suppression le-
vel at the time of hospitalisation.

SUBJECTS AND METHODS

We examined 403 patients aged 11-18, who had
been operated on thyroid carcinoma and hospitali-
sed to clinic of the Research Institute for Radia-
tion Medicine and Endocrinology for rehabilita-
tion in 1997-1999. This group consisted of 193
girls and 210 boys, whose average age was
14.17+0.08 years old. An average time after their
surgery was 3.3+0.1 years. From the total num-
ber of patients 238 (59%) were subjected to total
thyroidectomy (TTE),and the rest - to less radical
thyroid tissue ablation. Following TTE,the rest of
thyroid tissue was ablated with radioiodine. Later
on, 69 patients (29%) from the total number of
those undergone TTE had repeated radioiodine the-
rapy for the revealed metastases.

Number of patients with achieved TSH suppres-
sion (<0.3mIU /1) was 170 (42%), including 49
individuals (12%) with deep suppression with
TSH level of less than 0.05 mIU /I; 167 indivi-
duals (41%) had TSH level in normal range and
66individuals (16%) had TSH level exceeding 3.5
mlIU /1 (3.53-147.8 mIU /1)

A control group consisted of 81 practically he-
althy schoolchildren of both sexes from the Bra-
slav region of Vitebsk oblast. The average age was
14.19+0.14 years.

Blood was sampled from the vein on an empty sto-
mach in the morning. Serum was used for assay of
hormones and lipid profile.

Thyroid-stimulating hormone (TSH) assay was per-
formed with use of IRMA-kits, Medical diagnostica
(Germany), total lipids (TL) were estimated
through sulfophosphovaniline reaction with "Ana-
lyse X" kits (Belarus). Total cholesterol (TC),high
density lipoproteins cholesterol (HDL-C following
precipitating of low density and very low density
lipoproteins in presence of phosphor-tungsten acid
and magnesium ions) and triglicerides (Tg) was di-
termined through fermentative methods with kits of
Cormey chol LTS,Cormey HDL,Cormey TG,corres-
pondingly (Cormey-Diana Company, Poland).
Concentration of low density lipoproteins choleste-
rol (LDL-C) was assayed through calculation (Fri-
edewald W.T. et al.,1972):

LDL-C=Chol - Tg /2.2 - HDL Chol (mmol /L).

Besides, the atherogenity coefficient was calculat-
ed (Klimov A.N., Ganelina [.E.,1975):

Heil 0OIero XoJiecTepuHa W XOJIECTEPUHA JINTOMPO-
TEMHOB HM3KOMN IIJIOTHOCTH IO CPAaBHEHUIO CO 3/[0pPO-
oM Jmnamu (Nishitani H et al., 1990).1leap paGo-
TBI OIEHWUTDH JIMIUAHBIH MTPOMUIb CHIBOPOTKU KPOBU
HAIMEHTOB B 3aBUCUMOCTH OT CTENEHH  CYNPECCUU
THPEOTPOITHOTO TOPMOHA.

OBBEKT U METO/Ibl UCCJIEJOBAHUA

bouio o6cnenoBano 403 naruenta B Bospacre  11-18
JIeT, KOTOPBIe GBI ONEPUPOBAHDI MO MTOBOY KAPITMHO-
mbl HIPK, u nocrynamu B 1997-99 rogax B kaMHUKY
HUKUPMud s nposenenus peabusutaiun. /leBo-
yek 6b10 193, MasbunkoB - 210 uvesioBek, cpeiHuil BO3-
pact coctaBua 14,17+0,08 ger. Cpennee BpeMs, Ipo-
nre/iree mocse onepaiyu - 3,3+0,1 roga. M3 ob6iero
uncaa namuentoB 238 wenosek (59%) mepemecam To-
TaapHyto Tupeongskromuio (TTI),a ocranbHbIE - MeHee
pagukasbHoe ynasenue tTkanm K. Ilocne Toramnb-
HOU THPEOUIDKTOMUY MaIlUeHTaM [TPOBOAMIN alGJISIIHIO
OCTaTKa THPEOU/IHON TKAHU C TOMOIIBIO PaMOAKTHBHO-
ro iioga. Bmocmegcrsun 69 uenosex (29%) m3 umcia
gt ¢ TTO npoxoansm MOBTOPHBIE KyPChl PaInOHO/Te-
panuu B CBSI3W € OGHAPY’KEHUEM METACTa30B.

KoJsmuectBo Jmtt ¢ gocrurayToii cynpeccueit TTT (me-
nee 0,3 MEx /1) cocrasisano 170 uenosex (42%), us
X y 49 uesosek (12%) Gblaa orMeuena ray6okas Cy-
npeccust ¢ yposaeM TTT menee 0,05 MEx,/a; 167 de-
sosek (41%) umenn yposerb Hopmbl TTT  u 66 yelio-
ek (16%) mmemm yposenb TTT Gomee 3,5 MEm,/ o
(3,53-147,8 MEn / 11).

I'pyrmia KOHTPOJIST COCTOSIIA M3 TIPAKTUYECKU 30PO-
BBIX IIKOJIBHUKOB 060ero moja (81 uemosek), mposxu-
BafonX B BpaciaBckom paitone Bure6ckoii obacT.
Cpennmnii Bo3pact 14,19+0,14 ner.

3a60p KpOBU U3 BEHBI MPOBOJANIN B yTPEHHEE BPEMSI
HATONIAK JIJIs ONPEJIeJeHIs] TOPMOHOB U ITOKa3aTesiei
JIUTIUTHOTO TIPODUIIS.

Onpenenenne tupeorpornoro ropmona (TTI)  mposo-
i ¢ ucrosb3oBarreM MTPMA-na6opos Medipan di-
agnostica (Iepmanus),o6mme mumuasr (OJI) onpenens-
J TyTeM cyabgodocoBaHNINHOBOIH peakIny Ha Ha6o-
pax "Anamuz X" (Bemapycn). OO6umii xosecrepun
(OX),x0/1€CTEpPUH IUIOMPOTENHOB BBICOKOM IIJIOTHOCTH
(XmBM, mocsie OCasKAEHNs JUMOTIPOTEMHOB HU3KOM 1
OYeHb HM3KOU TIOTHOCTM B mpucyTeTBun hocdopHo-
BOJIL(PAMOBOH KMCJIOTHI U NOHOB MarHusi) ¥ TPUTJIAILE-
pugpt (Trur) onpeaessiia pepMEHTATUBHBIME METOIAMH,
¢ ucrnoJb3oBanueM HaGopos Cormey chol LTS, Cormey
HDL u Cormey TG coorBercrBenno ¢upmer COR-
MEY-DIANA (ITombma). CopepskaHme XOJECTEpHHA
JIMTIOTIPOTENHOB HU3KOM moTHOCTH (XJITTHIT) OneHuBaIm
pacuerrbiM 1rytem (Friedewald W.T. et al.,1972):

Xanun = OX - Tra /2,2 - Xunsn (MMoJb /1),

Kpome 9TOr0,  PacCUUTbIBAIU K03 UIIeHT
areporennoctn (Kmvos A.H.,Tanemmma 1.E.,1975):
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K=TC - HDL-C /HDL-C.
All information on the examined patients was ac-
cumulated in the Excel tables (MS Windows).
We processed the data using standard package of
parametric statistics for Excel 7.0 (MS Win-
dows). Reliability of differences was estimated
through Student t-criterion application.

RESULTS

As it is evident from table 1,the group of patients
differed from the control group with reliably high
average levels of TL, TC,LDL-C, Tg and K as well
as lower average HDL-C level.

K = (OX - Xunsm) / XJmsII.
Bea  wndopmarmst 06 o6C/Ie/IOBaHHBIX MallMeHTaX —Ha-
Kall/InBaJIach B BUJIE 3JEKTPOHHBIX Tabmi Excel (MS
Windows). Anamms ganHbIX GbLI IIPOBEJAEH C UCTIONb30-
BaHMWEM CTaHJAPTHOTO TIAKETa TAPaMETPHIYECKON CTaTH-
crukn s Excel 7.0 (MS Windows). /[loctoBepHocTh
OTJINYWI OIEHUBAJIH C TIOMONIBIO t-KpuTepust CTbioJIEHTA.

PE3YJIbTATHI

Kak BuzmHO 13 Tabmmuim 1,00mas rpynmna GoJbHBIX OT-
JIMYAIach OT KOHTPOJILHOW TPYIIIBI JOCTOBEPHO 6o0Jee
BbicokuME cpegauMy  ypoBHsaMu OJI, OX, X, Tra
n K,a Takske 6oJiee HU3KAM CPEIHUM YPOBHEM XJITIBIL.

TABLE 1
LIPID INDEXES DEPENDING ON TSH LEVEL IN CHILDREN AND ADOLESCENTS,
WHO WERE OPERATED ON THYROID CARCINOMA
TABJIMUA 1
MOKA3ATENM TIMMMOHOTO MPOOUNS B 3ABUCUMOCTM OT YPOBHS TTT Y ETEM
1 NOOPOCTKOB, MPOOMEPMPOBAHHBIX MO MOBOAY KAPUMHOMbI LXK

Groups of TC, HDL-C, LDL-C, TG,
observation TSH, mU/L | TL, g/L mmol/L mmol/L mmol/L mmol/L K
Prognostically | 5.3 5 4-8 3.1-52 >1.34 <3.9 > 17 <3
favorable values
Control group 2.03£0.07 | 4.95+0.09 | 3.90+0.10 | 1.49+0.04 | 2.29£0.13 | 0.64+0.04 | 1.84%0.11

N 81 63 81 52 47 78 49
Patients 3.44+0.64* | 5.59+0.10% | 4.47+0.05% | 1.18£0.02* | 2.81+0.08* | 1.02+0.03* | 2.96+0.12*
(total group)

N 403 211 403 242 175 193 223
Patients with o ° °
TS0 05mU/L |0-03£0.001%+°| 4.91+0.29+ |4.220.13%°| 1.17£0.07* | 2.31£0.21+° | 1.020.11* | 2.87+0.37*

N 49 20 49 21 13 16 18
TTI<0.3 mU/L [ 0,12+0,01%+° | 5,42+0,15* [4,28+0,08*°| 1,22+0,03*= | 2,52+0,12+° | 0,98+0,05* [2,55+0,11%*s°

N 170 81 170 101 69 77 91
Patients with
TTI 0.3-3.5 1.08+£0.06* | 5.66+0.14* | 4.42+0.07* | 1.1420.03* | 2.83£0.10* | 1.01£0.05* | 3.18+0.26*
mU/L

N 167 87 167 98 82 89 93
Patients with | 18.31£3.51%¢] 5.7420.25* |5.1120.16%+| 1.22+£0.04* | 3.53£0.26*« | 1.17£0.09* | 3.37+£0.15*
TTI>3.5 mU/L

N 66 43 66 43 24 27 40

Note: mean values -- + SEM; N - number of patients; *

- stafistically reliable differences (p<0.05) in comparison with control group; o - statistically reli-

able differences (p<0.05) in comparison with group of patients with TSH within 0.3-3.5mU/L; © - statistically reliable differences (p<0.05) in comparison

with group of patients with TSH >3.5mU/L.

Tovmeuarue: 3HaueHMs NPENCTABNEHb! KOK CPEAHEapUOMETUYECKOE + CTAHAOPTHAS OLMOKG; N - KOMMUeCTBO NaLMEHTOS;

* - [OCTOBEpHbIE OTNMUMS OT

konTpons, p<0,05; o - nocTosepHbie oTMuMs OT rpynnbl naumentos ¢ TT1 8 npenenax 0,3-3,5mEn/n, P<0,05; ° - nocTosepHsle oTnmums ot rpynmel

nauperTos ¢ T11>3,5mEn/n, p<0,05.

Reliably higher values of TL,TC,LDL-C,Tg and K
were revealed among patients with post-surgery hy-
pothyroidism as compared to the control group, as
well as increased values of TC and LDL-C as com-
pared to achieved TSH suppression and norm ran-
ge. Coefficient of atherogenity was reliably higher
than in the group of TSH suppression. HDL-C le-
vel was lower than in the control group.

The TC level was reliably lower among patients
with TSH being in the norm range than under
hypothyroidism, but still higher than in the con-
trol. TL, LDL-C, Tg and K were also different
from the control. HDL-C level was reliably lower

Y nanuentoB ¢ IOCJEONEpalUOHHBIM TUIIOTUPEO30M
ObLTH BBISIBJIEHBI JOCTOBEPHO GoJjiee BLICOKHE 3HAUe-
ausg OJI, OX, Xumam, Tra, K mo cpaBHEHHUIO ¢ KOHTPO-
JeM,a Takxe moBbiteHne OX m XJIMTHI TT0 CpaBHEHWIO
¢ pocrurnyroit cynpeccueil TTT u unrepsBajoM HOpP-
Mbl. Koaddumument ateporeHHOCTH OBLT JOCTOBEPHO
Bbllle,ueM B rpymne cyupeccuu TTT. ¥Yposeubp Xunsn
ObLT HIXKe,9eM B TPYTIe KOHTPOJIA.

Y nammentoB c¢ TTT B mHTEpBase HOPMBI yPOBEHD
OX O6bL1 IOCTOBEPHO HUMKE, YeM TIPU TUMOTUPEO3E, HO
OCTaBaJICS BbINIE, YeM B KOHTpose. OTamuns OT KOH-
TPOJISI COXPAHSJIUCD TI0 TaKuM TokasaressaM, kak OJI,
Xoman, Trr w K. YpoBenb XumBm ObLT TOCTOBEPHO
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than in the control and in the TSH suppression
group. LDL-C and K levels were reliably higher
than in the TSH suppression group.

It was unexpected that under the TSH suppression
(less than 0.3mIU /L) higher levels of TL,TC,Tg
and K remained compared to the control group.
Complete normalisation of LDL-C average level
was observed. Average levels of TC,LDL-C,and K
decreased as compared to hypothyroidism,and ave-
rage levels of LDL-C and K were reliably lower
then in TSH being ranged in the norm.

Under deep TSH suppression (<0.05 mIU /L) ave-
rage levels of L and LDL-C achieved complete norma-
lisation. There was reliable difference between pati-

ents and control group through average levels of TC,
Tg,K and HDL-C.

It should be noted that average levels of HDL-C
remained lower than control values in all the
groups.

Table 2 presents frequencies of deviations from the
norm and for the series of indices - frequency of
normal values of lipid spectrum indices.

HUXKe,4eM B KOHTpoJe u B rpymie ¢ cymnpeccueir TTT.
Yposuu Ximun u K 6bLIM TOCTOBEPHO BBIIIE, YEM B
rpymte ¢ cynpeccueit TTT.

HeoskupanupiM 6611 pakt, uto npu  cynpeccun TTT
(menee 0,3 MEx,/ 1) cOXpaHAINCH JOCTOBEPHO GoJee
Bbicokue cpeanne yposHu OJI, OX,Tram u K no cpas-
HEeHUIo ¢ Tpymnmoil koHTpoJasa. Ha6momanach mosHas
HOpMaJym3aIysi cpefnero ypoBHs XumHn.  Cpemane
yposuu OX, Xumun u K cHumkamich Mo cpaBHEHHUIO C
TUIIOTUPEO30M,a cpeiHre ypoBHu XJmHI u K 6b11u 10-
cToBepHO HIKe,4eM 1ipu TTT B mHTEpBase HOPMBI.

ITpu ray6okoii cynpeccun TTT (menee 0,05 mEnq /1)
JIOCTUTAJIA TIOJHOW HOPMAJU3alMd CPEHUE yPOBHU
OJI m Xamam. CoxpaHssIach JOCTOBEpPHAs pasHUIIA
MesK/y GOJTbHBIMU U TPYTIION KOHTPOJST TIO CPEJIHUM
ypoBHsM OX, Tra, K n Xums.

Heo6xoaqumMo TOMYEPKHYTb, YTO CPEIHUE YPOBHU
XJITIBIT OCTABAJIUCH HIKE KOHTPOJISI BO BCEX TIOATPYII-
max OOJIbHBIX.

B Tabmmiie 2 nipe/icTaBieHbI YaCTOTHI OTKJIOHEHU OT HOP-
MBI, a JIJI9 psifia TIOKasaTesiell - M 4acTOThI BCTPEYaeMOCTI
HOPMAJIbHBIX 3HAYEHNMI TIOKa3aTeseil INIHIHOTO CIIEKTPA.

TABLE 2
FREQUENCY OF DEVIATIONS FROM THE NORM OF LIPID INDEXES DEPENDING ON TSH
LEVEL IN CHILDREN AND ADOLESCENTS WHO WERE OPERATED ON THYROID CARCINOMA, (%)
TABNMLA 2
YACTOTA OTKJTIOHEHMA OT HOPMbI MOKASATENEA JIMMMAHOTO MPOOUNA
B 3ABUCHMMOCTM OT YPOBHS TTT Y OETEM M NOOPOCTKOB, MPOOMEPUPOBAHHbBIX
MO NMOBOY KAPLIMHOMbI LLMTOBMOHOM >KEJIE3bI, (%)
HDL-C, LDL-C, TG,
(;”’“pst,"f TLgh | TCmmoll " o1 mmol/l Mmol/l K
observation >8 <52 | >68 | <1.34 | 3.949| >49 | >1.7 | 34 >4
Control group % 0 913 0 32.10 4.26 0 1.3 10.2 0
N| 63 81 81 53 47 47 78 49 49
Patients % | 5.2 | 824% | 3% | 744* | 12.6* | 23* | 7.8* | 28.6* | 152*
(Total group) N | 211 403 403 242 175 175 193 223 223
Patients with % | 5 898° | 2° | 714% | 0-° 0 62 | 111+ 167
TSH<0.05mU/L | N | 20 49 49 21 13 13 16 18 18
Patients with % | 49% | 841° | 18° | 724* | 72° 14 6.5 210 | 7.7%
TSH<03mUL | N| 81 170 170 101 69 69 77 91 91
Patients with % | 3.4 89.1 12 | 786* | 122 0 67 | 312% | 16.1*
TSHO03-3.5mUL | N | 87 166 166 08 82 82 89 93 93
Patients with % | 93*% | 60.6%+ | 10.6%+ | 674* | 292% | 125 | 14.8* | 385* | 308*
TSH>35mUL | N | 43 66 66 43 24 24 27 39 39

Note: % -

percentage of patients with deviations from the norm; N - number of patients; * - statistically reliable differences (p<0.05) as compared to

control group; o - statistically reliable differences (p<0.05) as compared to group of patients with TSH within 0.3-3.5mU/L; © - statistically reliable differ-
ences (p<0.05) as compared to the group of patients with TSH >3.5mU/L.

*

MNovmmeuarme: % - - mocTosepHele oTimMuMs oT  kontpons, p<0.05; o -

[IOCTOBEPHbIE OTMMuUMs oT rpynnbl nauperTtos ¢ T1T 8 npegenax 0,3-3,5mEn/n, p<0,05; ° - poctoBepHble oTaMuUMs OT rpynnbl naumeHTos ¢ 111 >3, 5mEn/n,
P py P p p py

I']POLI,eHT ML, C OTKJIOHEHUAMK OT HOprI; N - kommuectso NALMEHTOB;

p<0,05.

Exceeding of upper norm limit for TL (>8 g /L)
in the control group was not observed. Increased
values of TL were found in 5.2% of the patients,
which was reliably different from the control.
More frequent incidence of high values of TL as

[IpeBpiiienne BepxHell I'paHUIbI HOPMBI IO YPOBHIO
OJI (Gonee 8 r/m) B rpylme KOHTPOJSI HE BCTpeda-
jgochb. Cpean GonbHBIX TOBbIeHHbIe 3HaueHust OJI
UMEJIOCh Y 5,2% JIUIL, 9TO JOCTOBEPHO OTJIUYATIOCH OT
KoHTpoJsA. IloBblllleHre YacTOTBI BBICOKUX 3HAUYEHUH
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compared to the control group had statistical sig-
nificance in groups of patients with TSH <0.3 and
>3.5 mIU /L.

The range of TC normal values according to the ma-
nual for the kit covers values being less than 5.2
mmol /L, and values exceeding 6.8 mmol /L are
connected with increased risk for cardiac-vascular
diseases. As it is evident from the table 2,the maj-
ority of examined individuals from the control
group (91.2%) had TC levels < 5.2 mmol /L,at the
same time this percentage was reliably lower among
the patients - 82.4%; a share of TC normal values
was even more lower in the group with TSH exce-
eded 3.5 mIU /L (60.6%). Increased TC levels ex-
ceeding 6.8 mmol /L were absent in the control
group,while they were registered in 3% (p<0.05) of
the patients, and in hypothyroidism group - in
10.6% of the patients (p<0.05).

The HDL-C normal values interval was in the range
of values exceeding 1.34 mmol /L for individuals
being under 18 years old. The lowered values of
HDL-C were met across in 32.1% of individuals in
the control group,and among the patients - in 74.4%
of them (p<0.05),s0 they were prevailed.

Frequency of decreased HDL-C values among the
patients did not depend actually on TSH level and
was reliably higher in all the groups than in con-
trol (table 2).

The interval of favorable LDL-C was in the range
of values less than 3.9 mmol /L (Thomas L.,1992),
values 3.9-4.9 mmol /L corresponded to moderate
risk, and >4.9 mmol /L corresponded to increased
risk. As it is evident from the table 2 the values of
LDL-C corresponding to moderate risk of cardio-
vascular diseases among Braslav control were met
across in 4.26% of individuals, and the values cor-
responding to an increased risk were not available.
In the group of patients the increased LDL-C valu-
es of moderate risk were met accross in 12.6% of in-
dividuals  (p<0.05), increased risk - in 2.3%
(p<0.05). The frequency of increased LDL-C valu-
es of moderate risk (29.2%,p<0.05) was significan-
tly higher among patients with TSH exceeding
3.5mIU /L than in the control group and in the
group of patients with TSH suppression.

Frequency of increased Tg values (exceeding 1.7
mmol /L) among the patients was 7.8%,and in the
group with hypothyroidism - 14.8%,that was re-
liably higher than in the control group
(1.3%).The values of atherogenity coefficient in
the range of 3.0-4.0 corresponded to moderate risk
of cardiovascular diseases, and exceeding 4.0 - to
increased risk (Klimov A.N.,Ganelina 1.E.,1975).
Moderately increased values of K were met across
in 10.2% in the control group from Braslav, and
more than 4.0 were not registered. The values of
K being in the range of 3.0-4.0 were met across in
28.6% of the patients,and exceeded 4.0 - in 15.2%

OJI 110 cpaBHEHHIO ¢ KOHTPOJIEM ObLJIO CTATUCTUYECKU
3HAYUMBIM B ToATpytax 60abHbIX ¢ TTT menee 0,3 u
6oaee 3,5 MEx/ 1.

WNuTepBan HopMaabHbIX 3HaUeHWH ypoBHS OX 10 MH-
CTPyKIuU K HAGOPY TIPEJCTABJIEH BEJMYNHAMU MEHEe
5,2 MMoJIb / J1,a 3HaueHuns 6osee 6,8 MMOJIb /1 cBA3a-
Hbl C TOBBINIEHHBIM PUCKOM CEPAEYHO-COCYIUCTHIX
3aboseBannii. Kaxk BuaHo u3 Tabauibl 2, OCHOBHAA
Macca OOCJTeJOBAHHBIX W3 KOHTPOJBHOI TPYIIIIbI
(91,3%) wumena snauenus OX menee 5,2 MMOJIb /I,
TOT/[a KaK cpen GOJbHBIX 9TOT MPOIEHT ObLI JOCTO-
BepHO HIKe - 82,4%,eme 6osee ObLIa CHUKEHA JIOJIS
HopMasibHbIX 3HaueHwit OX B tpynme ¢ TTT Gomee
3,5 MEx/n (60,6%). Ilosbimennbie 3HaueHus OX,
6oJiee 6,8 MMOJIb,/JI, B KOHTPOJIBHON TPYyMIE OTCYT-
CTBOBAJIN, TOTJa KakK cpean GOJHHBIX OHU BCTpeEdYa-
ek 'y 3% s (p<0,05),a B rpymnmne runmotupeosa -
y 10,6% man  (p<0,05).

WNurepBas 61aronpusTHBIX 3HAYEHUN XJIMBIT IS JIAIT
MoJsioke 18 ser jexxkutr B ob6aactu  cBbime 1,34
MMOJIb /1. B KOHTPOJIbHOI TpyTITie IOHUKEHHBIE 3HA-
yeHUss XJNBN — Berpedasuch y 32,1% mui, a cpeau
GOMbHBIX - y 74,4% mu (p<0,05),T0 ecTh GbLIM TIpE-
006IaJAI0NIMHA.

YacroTa BCTpeyaeMOCTH CHIKEHHBIX 3HAUEHWH XJITIBI
y GOJIbHBIX TIPAKTUYEeCKN He 3aBucesa orT yposus TTT
U BO BCEX MOJATpynmnax OOJbHBIX ObLIa JIOCTOBEPHO
BBINIE, 9eM B KOHTpoJie (Tabmmuma 2).

WNuTtepBasn 61aronpusiTHBIX 3HAYCHWI XJITHIT JIEXKUT B
ob6aactu Menee 3,9 mmouab,/n (Thomas L., 1992),
YMEPEHHOMY PHUCKY COOTBETCTBYIOT 3Hauenus 3,9-4,9,
a MOBBIIEHHOMY - GoJiee 4,9 mMousib /1. Kak BUmHO
u3 TabJUIbl 2, 3HAYEHUST XJIMHI, COOTBETCTBYIOIINE
YMEPEHHOMY PHUCKY CEPAEYHO-COCYAMCTHIX 3a60JeBa-
HUM, cpei BpacaBckoro KOHTPOJISI BCTPEYATHCH Y
4,26% Juil, 3HAYEHSI, COOTBETCTBYOTI[IE TOBBINIEHHO-
My PHCKY OTCYTCTBOBaJi. B rpyrmime 60JbHBIX MOBBI-
NIEHHbIE 3HAYeHWs XJIMHI YMEPEHHOTO PHCKa BCTpe-
qamch y 12,6% sy (p<0,05),a MOBBIIEHHOTO pHUC-
Ka -y 2,3% qun (p<0,05). Y GoJBHBIX C ypPOBHEM
TTT, npesbinratonium 3,5 MEm/J1, 4acToTa MOBbBINIEH-
HBIX 3HadeHwmit XumHn ymepennoro pucka (29,2%;
p<0,05) OpL1a CymecTBeHHO 60JIee BBICOKOIL, 4eM B
IPYIIIie KOHTPOJISI M B TPyNIe OOJBHBIX C Cylpeccueii
TTT.

YactoTta TOBBINEHHBIX 3Hauenuit Tra (6osee 1,7
MMOJIb,/ 1) cpeau GOMbHBIX cocTaBasaa 7,8%, a B
IPyIIIe ¢ TUIOTHPEO30M - 14,8%,9T0 GBLIO TOCTOBEP-
HO BbINIE, 4eM B rpymme Koutpoas (1,3%).3navyenns
KoadduIeHTa aTeporeHHocTH B mWHTepBaste 3,0-4,0
COOTBETCTBYIOT YMEPEHHOMY PUCKY CEPAECYHO-COCYIH-
CTBIX 3abGoseBanwmii, a 6osee 4,0 - TOBBIIIEHHOMY PH-
cky (Kmmmos A.H., Tanemuna W.E., 1975). B Bpa-
CJIaBCKOH KOHTPOJIbHOW IpyIllle YMEPEHHO IOBbILIEH-
Hble 3HadeHust K Berpevascs y 10,2% Jmai,a  GoJiee
4,0 - orcyrcrBoBasun. Cpeau nanueHtoB 3HadeHus K
B uHTepBase 3,0-4,0 Bcrpevasuch y 28,6% il a mpe-
pormatomue 4,0 - y 15,2% man (p<0,05 B o6ounx ciy-
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of them (p<0.05 both). Reliably increased frequ-
encies of high values of K were observed in pati-
ents with TSH of normal range. At the same ti-
me, values of 3.0-4.0 dominated over those excee-
ding 4.0. Maximal frequency of atherogenity co-
efficient increased values of both moderate and
increased risk were observed in the group of pati-
ents with TSH exceeding 3.5 mIU /1 - 38.5% and
30.8% (p<0.05 both).

DISCUSSION

Review of obtained data evidences that children
and adolescents with non-compensated post-surgery
hypothyroidism obviously have more unfavorable
shifts in lipid profile. This fact is obvious at con-
sidering average values as well as frequency of de-
viations from the norm. Increased values of TC,
LDL-C and K were met across with under hypothy-
roidism reliably more often than in the control and
in the TSH suppression group, and TC - reliably
more often than when TSH was in the norm range
(see table 2). These data generally corresponded to
the literature ones. The authors underlined that re-
liable differences in TC and LDL-C average levels
were observed only among patients with clinically
manifested hypothyroidism or with TSH level ex-
ceeding 10.0 mIU /L (Franklin J.A. et al., 1993;
Diekman T. et al., 1995; Romaldin J.H. et al.,
1996; Tzotzas t. et al.,2000).

The majority of authors state that durable thyro-
xin therapy leading the patients to stable euthy-
roid state provides with normalization of average
levels of TC and LDL-C (Franklin J.A. et al.,
1993; Diekman T. et al.,1995; Romaldin J.H. et
al.,1996; Tzotzas t. et al.,2000). Our work have
also revealed favorable effect of suppressive thyro-
xin therapy to the lipid profile indices, but when
TSH being in the norm range the atherogenic
changes were still observed. While comparing
with hypothyroidism group a significant decrease
in TC,LDL-C and K was observed only in patients
with achieved TSH suppression. But among exa-
mined patients, even when TSH was lower 0.3
mlIU /L reliable differences in average levels of
TL,TC,Tg,K as well as frequency of increased va-
lues of TC and K as compared to the control group
were observed. Having considered literature data,
we expected to see atherogenic shifts in lipid pro-
file only among patients with non-compensated
post-surgery hypothyroidism, but not in the group
with the achieved TSH suppression.

The mentioned above references have not resulted
in reliable differences in HDL-C level among pa-
tients with clinical and sub-clinical hypothyroi-
dism were not revealed as compared to the control
group,but among our patients a significant decre-
ase in average HDL-C level was observed. Chi-
nese authors' work (Kung A.W.C. et al.,1995) is
of special attantion here. They selected through
screening 32 patients with sub-clinical hypothy-

vyagax). JloCTOBEpPHOE IOBBIMIEHNE YACTOTHI BBICOKIX
snauennii K wna6monanoch y 6oabhbix ¢ TTT B wH-
TepBaJie HOPMbI,IIPU 3TOM 3HavYeHusi B unrepsaie 3,0-
4,0 npeo6iamann HaJ 3HadyeHussMu cBbinre 4,0. Mak-
CHMaJIbHAS 9aCTOTa MOBBINIEHHBIX 3HaYeHUil K03pdu-
IUEHTA aTePOT€HHOCTH, KaK YMEPEHHOr0,TaK ¥ MOBLI-
MIEHHOTO PUCKa Oblja OTMeYeHa B TpyIie GOJbHBIX €
TTT 6oxaee 3,5 MEx /a1 - 38,5 u 30,8% mmiy coorBert-
creenno (p<0,05 aa o6oux ciayyaes).

OBCYKIAEHUE

AHa/M3 TIOJYYEHHBIX JAHHBIX JIEMOHCTPHUPYET,UTO Je-
TH ¥ TIOJIPOCTKY ¢ HEKOMIIEHCPOBAHHBIM MOCJIe0nepa-
IIUOHHBIM TUTIOTUPEO30M,6E3YCI0OBHO, MIMEIOT HanboIee
HeGJIarOMPUSATHDIE C/IBUTH JIUITHIHOTO MPOMUIs. ITOT
akT oueBH/ICH, KaK MPU PACCMOTPEHUN CPEHUX 3HA-
YeHUi, TaK ¥ 4aCTOThl UX OTKJOHeHWi OT HOpMbI. [lo-
BoimenHble 3Havennst OX, Xaman n K npu runoru-
peo3e BCTPevYasnch JIOCTOBEPHO 4alle,YeM B KOHTPO-
jge u B rpynne c cynpeccueit TTT,a OX - mocroBep-
Ho vamte,yeM npu TTT B unrepsane Hopmbr (cM. Ta-
G6auiy 2). ITH JaHHBIE B HEJOM COTJIACYIOTCS C JIUTeE-
parypHbIMU. ABTOPBI TOAYEPKUBAIOT, YTO J[OCTOBEP-
HbIe OTJInuus cpeuuX ypoBHeit OX u XuanHn HabJo-
JIAIOTCS TOJIBKO y GOJTbHBIX ¢ KIUMHUYECKU MaHU(pECTH-
PYyIOIIUM THIIOTHPEO30M,1u60 1ipu ypoBHe TTT cBbiie
10,0 mEgx/n (Franklin J.A. et al.,1993; Diekman T.
et al,1995; Romaldin J.H. et al.,1996; Tzotzas Tet
al.,2000).

BoJbIMMHCTBO aBTOPOB KOHCTATHPYET, YTO  JIJTUTEJb-
Hasl Tepanusi THUPOKCUHOM, NMPHUBOJAIIAs OOJbHBIX K
CcTaGUJILHOMY 3yTUPOMHOMY COCTOSTHHUIO, 0OecieunBa-
eT HopMaJu3aiuio cpegaux ypoBHeit OX u XM
(Franklin J.A. et al.,1993; Diekman T. et al, 1995;
Romaldin J.H. et al.,1996; Tzotzas T. et al.,2000).
B nameit paGore Ttakike ObLIO BBISIBJECHO —6Jaronpu-
SITHOE BJIMSTHWE CYNPECCHUBHOM Tepamny Ha TOKa3are-
JIW JIUTTATHOTO TIPOUIIs, oHako nipu ypoBHsaxX TTT B
HMHTEPBAJie HOPMbI aTePOreHHbIE M3MEHEHUs COXPaHsI-
Juch. IIpu cpaBHEHHM C TPYIIOIl TUIIOTUPEO3a TOJb-
KO y narnueHtoB c¢ jgocrturnytoil cynpeccueii TTT na-
6JTI0/1aJTIOCh  CYTIECTBEHHOE CHUKeHue ypoBHeil OX,
Xaman n K. Y o6cimeoBanubix HaMnu GOJIBHBIX, aKe
npu TTT menee 0,3mEq /m1,Bce elie HaGII0ATUCH J10-
cToBepHble oTmuus cpeguux yposaeit OJI, OX, Tra,
K m gacroter moBbrmennbrx 3uavenuit OX K ot
IPYIIBI KOHTPOJISI. YUYUTBIBAasl JIAHHBIE JIUTEPATYPDI,
MbI OKH/IQJId BCTPETUTHh aT€POTE€HHbIE CJABUTU JIUIIU/-
HOTO NMPOMUJIST TOJBKO Yy OGOJbHBIX ¢ HEKOMIIEHCHPO-
BAHHBIM TIOCJIEONEPAIMOHHBIM TUIIOTUPEO3OM, HO HE B
rpyie Jui ¢ gocruruyroit cynpeccueir TTT.

B npuBeseHHBIX BbIlle pa6oTax y MAIMEHTOB C KJIH-
HUYECKUM U CYOKJNHUYECKUM THITOTUPEO30M He OBbLIO
Hal/IeHO JO0CTOBEPHBIX OTJUYMH YpPOBHS XJIIBI OT
KOHTPOJIsSI, B TO BPEMsI, KAK y HAIIUX MAI[HEHTOB OTMe-
YaJI0Ch CYIIECTBEHHOE CHIDKEHHE CPEIHErO YPOBH
XumBi.  3acJaysKUBaeT BHUMaHUSI pab0oTa KUTANCKUX
asropoB (Kung A.W.C. et al., 1995), koTopble 1pu
CKpuHHMHTE OTOGpain 32 TAIMeHTOB € CyOKJIUHIYe-
cxkuM runorupeozom (TTT or 6,0 go 40,4 MEx,/n). ¥V
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roidism (serum TSH level range from 6.0 to 40.4
mIU/L). In the majority of these patients hy-
pothyroidism had radiation genesis. There were
reliably increased average levels of lipoprotein
(a), TC,LDL-C, Tg and decreased average level of
HDL-C as compared to the control. The ratio of
LDL-C /HDL-C was increased when serum TSH
level exceeded 11.0 mIU /L. The decrease in
LDL-C average level revealed by A.W.C. Kung et
al.,(1995) could be explained with peculiarities of
given group of patients the majority of whom we-
re subjected to radioiodine therapy for toxic goi-
ter. Majority of our patients live in radiation con-
taminated territories and 59% were subjected to
radioiodine therapy. We think that the revealed
fact of decreased HDL-C level in children and
adolescents who were operated on thyroid carcino-
ma is the most alerting one in a general lipid pro-
file picture.

Complications in normalization of lipid profile of
individuals who were operated on thyroid carci-
noma could be for different reasons that presum-
ably could include oxidative stress resulted from
ionizing radiation impact (Emerit I.,1999), and
effect of high doses of thyroxin preparations to
metabolism of glucose and tissue sensitivity to
insulin (Pestell R. et al.,1990),or for the effect
of suppressive thyroxin therapy to level and ratio
of sex hormones (Ruder H. et al., 1971).
Metabolism and hormonal statuses in children
and adolescents with thyroid carcinoma against
the background of complex treatment require fur-
ther study.

CONCLUSION

Examination of children and adolescents who were
operated on thyroid carcinoma has showed growth
of average levels and frequency of increased values
of TL,TC,LDL-C,Tg and K as compared to healthy
individuals from the "clean" area are at the same age.
An average HDL-C level among the patients is reli-
able lower than in the control group.

The most expressed atherogenic shifts in lipid pro-
file indices are registered among individuals with
non-compensated post-surgery thyroid hypofun-
ction.

Regular intake of thyroxin in suppressive doses
and achievement of required level of TSH suppres-
sion (<0.3mIU /L) lead to reduction of average
levels and frequency of increased values of TC,
LDL-C and K as compared to non-compensated
hypothyroidism. At that, average LDL-C level
normalization is observed.

Lack of complete normalization of all the lipid
spectrum indices at achieved TSH suppression al-
lows assuming availability of additional factors
(except thyroid status) which cause unfavorable
changes in lipid metabolism in children and ado-
lescents who were operated on thyroid carcinoma.

GOJIBITMHCTBA ITUX IAIMEHTOB TUIOTHPEO3 MMEJ Pa-
JIMAIMOHHBIN rene3. B rpymnie 6bLin OTMedeHbl 0CTO-
BepHO 60Jiee BLICOKHE CPEHNE YPOBHU JUMONPOTENHA
(a), OX, Xamum, Tror n Gosree HU3KWI cpeaHuii ypo-
BeHb XJIBIl, 4yeM B KoHTpoJsie. [Ipu TTI Goaee 11,0
MEn,/ n 6BLIIO0 MOBBINIEHO COOTHOIIEHIE
Xumun / Xomsra.  O6uapyxkennoe A.W.C. Kung et
al. (1995) cHmxenne cperHero ypoBHsi XJIIBI MOKET
OBITh CBSI3aHO C OCOOEHHOCTSIMH JAHHOH TPYMIBI Ta-
IUEHTOB, CPeIM KOTOPBIX MPeo6Ialain JUIA, TepeHec-
IIYe Tepanuio PaJIMOAKTHBHBIM HOJOM IO TIOBOIY TOK-
cuueckoro 306a. Cpenu HamMX MANMEHTOB 3HAYM-
TEJIbHYIO [IOJI0 COCTABJISAIOT JIMIA, ITPOKUBAIOININE HA
TEPPUTOPHSIX C PAJAMOAKTUBHBIM 3arpsisHeHueM,a 59%
MEePEeHecan JeyeHNe PaJnOaKTUBHBIM fiojjoM. OGHapy-
JKEHHBbITT HaMu (DAKT CHIDKEHUST YPOBHsI XJIIBI Y Jie-
Teil U MOJPOCTKOB, TIEPEHECIITNX OTEPAINIO 10 MMOBOIY
kapuuHombl K, aBisiercs, nan6osee HacTopakxuBaio-
muM B 06IIell KapTUHE JUMHIHOTO TTPOMUIS.

TpyaHoctn ¢ HOpMaiM3aledl JUMUAHOTO TPOPUIS Y
JIIT, OTIEPUPOBAHHBIX 110 TIoBoay paka LIJK, Moryt 6bith
0OYCJIOBJIEHBI PA3JMYHBIMU TIPUYUHAMH, K KOTOPBIM
MPEINOJOKUTENBHO MOMKHO OTHECTH OKCHAATHUBHBIN
CcTpecc, BBI3BAHHBIA PaIUMAIMOHHBIMU  BO3/IEHCTBUSIMUI
(Emerit 1.,1999),a Tak:xke BIMSHHE BBICOKUX 03 TUPOK-
CMHA Ha MeTaGOJIM3M TJIIOKO3bI M 4yBCTBUTEJIBHOCTD TKA-
neit k nncyymny (Pestell R. et al.,1990;),;m60 Busmue
CYNIPECCHBHON Tepanuy TUPOKCUHOM Ha YPOBEHb U COOT-
nomenne nosobix ropmoHos (Ruder H. et al., 1971).
Cocrosirne MeTab0M3Ma U TOPMOHATBHOTO CTAaTyCca y [ie-
Tell W MOJPOCTKOB Ha (DOHE KOMILJIEKCHOTO JIeYeHHs TO-
CJie OTIepaTUBHOTO JiedeHHs 10 TioBoxy paka 7K Tpeby-
€T JTAJIbHEHIIIETO BCECTOPOHHETO M3YYEHUSI.

3AKJIOYEHUE

O6ceioBanme JeTell M TTOPOCTKOB, OTIEPUPOBAHHBIX TIO
nosoy KaprmaOMbl [I[7K, mokasano mosbimerne cpes-
HUX YPOBHEH M 4acTOThl MOBBINIeHHBIX 3HaueHnii OJI,
OX, X, Tra u K 1o cpaBHEHUIO €O 3/TOPOBBIMU CBEp-
CTHUKAMU, TTPOKUBAIONUMU B PaJIMAIlMOHHON 4ncToii”
3one. Cpemuuil ypoBenb XJIMBI Y MAIUEHTOB GbLI JOCTO-
BEPHO HIDKE,9eM B KOHTPOJIE.

HauGoJiee BhIpaskeHHbIE aT€POTEHHBIE CABUTU TTOKA3a-
Tesei UMUAHOTO PO ObLIU 3a(UKCUPOBAHDI Y
JHI[ € HEKOMIIEHCHPOBAHHBIM IOCJIEONEPAHOHHBIM
THIIOTHPEO3OM.

PeryngapHbrii mpueM THPOKCHHA B CYNPECCHUBHBIX JI0-
3aX W JIOCTHIKEeHUE HEeOOXOIUMOTO YPOBHS CYIpPECCUn
TTT (menee 0,3 MEx,/ 1) npuBOAMIO K  CHUYKEHUIO
CPeIHUX YPOBHEH M YaCTOTbI ITOBBIIIEHHBIX 3HAYCHUN
OX, Xumun n K 1o cpaBHEHUWIO ¢ HEKOMIIEHCUDOBAH-
HBIM Tunotupeo3oM. IIpm 3TOM HabIOMaMaCh HOPMA-
JU3alys cpefiHero ypoBHsa XUIIIHII.

OTCcyTCTBHE TIOTHOM HOPMAJM3all BCEX TOKa3areJeil
JmnugHOTO criekTpa npu cyrnpeccuu TTT nossoJisier npen-
TIOJIOXKUTh HAJIMYKE JIONOJHUTENbHBIX (hakTopoB (kpome
TUPEOWIHOrO CTaTyCa), BBI3BIBAIOIINX HEOIArONPHUSATHDIE
U3MEHEHHUs] JIMITHJHOTO OOMEHA y JIeTell U TI0/IPOCTKOB,
TepeHecIIX oneparmio 1Mo noBoay paka II7K.
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