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Abstract. Background. Hashimoto’s thyroiditis (HT) is an autoimmune disease which genetic and environmen-
tal factors play a role. One of the environmental risk factors is dietary iodine intake. Urinary iodine excretion in
balanced diet is equally acceptable with received iodine. It's thought that high urinary iodine excretion was associ-
ated with autoimmune thyroid diseases. We purposed to investigate whether urinary iodine level is higher in pa-
tients with HT than population. Materials and methods. 64 new patients with HT and 39 healthy volunteers were
included. Age, gender, serum free-triiodothyronine (fT,), free-thyroxine (fT ), thyroid-stimulating hormone (TSH),
anti thyroid peroxidase antibody (anti-TPQO), anti thyroglobulin antibody (anti-TG) and urinary iodine concentration
(UIC) were evaluated. Thyroid ultrasonography was performed. UIC were measured by Sandell-Kolthoff method.
Results. There was no significant relationship was found between total thyroid volume and UIC in our study
(p > 0.05). There was no significant difference between the T, fT,, anti-TPO, anti-TG and thyroid volume values
of the individuals with urinary iodine levels below and above 100 Lg/L. The difference between two subgroups
was found to be significant only when TSH values were compared (p = 0.04). There was no significant difference
between total thyroid volumes. No relation was found between HT and urine iodine levels in our study. The fact
that the prevalence of HT in our country is similar to the literature makes us question the role of dietary iodine in
the etiology. Conclusions. At the iodine-deficient regions such as our country relationship between urinary iodine
excretion and HT needs to be investigated.
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Introduction

Hashimoto’s thyroiditis (HT) is a disease which
genetic and environmental factors play a role. It is an
autoimmune disease with antibody-mediated chronic
destruction of the thyroid gland tissue. It is the most
common cause of hypothyroidism and goitre in regions
without endemic iodine deficiency in the world. HT
is frequently seen in 30—50 years of age, but is more
common in older ages. It is seen in female sex 5—8
times more than men [1]. The prevalence is reported
as4.6 % [1].

For the first time in 1912, HT was defined by Dr. Ha-
karu Hashimoto [2]. The most common finding in the
beginning of the disease is the presence of goitre with
euthyroidism or hypothyroidism. 75 % of patients have

euthyroid goiter. Therefore, the disease can be asymp-
tomatic and can be diagnosed incidentally. In the pres-
ence of suspicion of disease; thyroid autoantibodies,
thyroid function tests and ultrasonographic findings help
to support the diagnosis [3]. HT is more common in in-
dividuals who is genetically predisposed. HT is associa-
ted with various polymorphisms in the human leukocyte
antigen (HLA) gene. The prevalence of some HLA types
has increased compared to the general population [4].
30—40 % of patients have family history [4].

Environmental risk factors for HT are not well de-
fined. Environmental factors likely to play a role in etio-
logy; bacterial and viral infections, advanced age, radia-
tion exposure, cytokine therapy, pregnancy and dietary
iodine intake [5].
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lodine, one of the risk factors, is an essential compo-
nent for the synthesis of thyroid hormones. Like other
trace elements, it is essential. The thyroid gland receives
iodine from the extracellular compartment by means of
carrier proteins in the cell membrane. Approximately
85—90 % of the iodine taken is excreted in the urine. Uri-
nary iodine excretion in balanced diet is equally accept-
able with received iodine [6]. According to the World
Health Organization, the average iodine concentration
in urine should be above 100 ug/L in areas with ade-
quate iodine. Urinary iodine concentration (UIC) above
200 pg/L indicates iodine excess [7].

Iodine levels in urine may vary between individuals
and may change at different times in the same individual
during the day. However, although these changes may
be important for individuals, they can be ignored in the
presence of multiple samples in community evaluation
[8]. Although there are differences in hydration status
among individuals, there is a good correlation between
24-hour urine samples and spot urine samples [8].

After increased dietary intake of iodine in endemic
goiter regions, serum thyroid autoantibody concentra-
tions increased [9]. In a rat experiment in the literature
shown that excess iodine intake directly affects thyro-
globulin molecules. And immunogenic high iodized thy-
roglobulin molecules lead to HT [9].

The purpose was to investigate whether urinary iodine
level is higher in patients with HT than population.

Materials and methods

The study protocol was approved by the ethics com-
mittee of the Ege University Medical School. In this
cross-sectional study of 103 patients from the Izmir re-
gion conducted between June 2016 and September 2017,
64 newly diagnosed cases of Hashimoto’s Thyroiditis
and 39 healthy volunteers were assessed.

Participant inclusion criteria were as follows:

1. Resident of locality for > 1 year.

2. Age 18—75 range.

Participant exclusion criteria were as follows:

1. Female participants, pregnant, breastfeeding, or
within 1 year after childbirth.

2. Took thyroid medication in the past 15 days.

3. Was a hospital inpatient or seriously ill during the
previous 4 weeks.

4. Surgery in the past 6 months.

5. On a high-iodine diet or consumed seafood in-
cluding kelp, sea fish, crab, shrimp, and shellfish in the
past 3 days.

Hashimoto’s thyroiditis were diagnosed in the pre-
sence one of clinical and laboratory criteria:

1. Diffuse swelling of the thyroid gland without any
other cause (such as Graves’ disease).

2. Positive anti-TPO and/or Positive anti-TG and/or
Lymphocytic infiltration in the thyroid gland confirmed
with cytological examination and/or evidence of a ultra-
sound hypoechoic patter

3. Laboratory tests consistent with hypothyroidism,
an elevated serum TSH with low thyroid hormone (Free
thyroxine) levels.

Age, gender and family history were evaluated in
all subjects. Serum fT,, fT,, TSH, anti-TPO, anti-TG
concentrations are assayed with Elecsys Electrochemi-
luminescence (ECLIA) kit by Cobas ¢ 801 systems. For
TSH method, the results of the intra assay and inter as-
say %CV values are as follows with 3 different concentra-
tions of human serum (0.034, 0.91, and 3.96 ulU/mL).
While intraassay %CV are 8.2, 2.1, and 1.8 interas-
say %CV of the method are 8.7, 3.3 and 3.6 respectively
for the given concentrations. For fT3 assay, the results of
the intra assay and inter assay %CV values are as follows
with 4 different concentrations of human serum (0.095,
0.209, 0.448 and 1.75 ng/dL). While intraassay %CV are
7.6, 3.5, 2.1 and 1.7 interassay %CV of the method are
8.3, 3.8, 2.5 and 1.8 respectively for the given concen-
trations. For fT, assays the results of the intra assay and
inter assay %CV values are as follows with 3 different
mean concentrations of human serum (1.25, 10.02 and
42.02 pg/mL). While intraassay %CV are 6.4, 2.4 and
1.5, interassay %CV of the method are 8.1, 2.6, and 2.5
respectively for the given concentrations.

Laboratory reference ranges for various parameters
were as follows: (i) TSH, 0.35-5.50 plU/mL; (ii) fT,,
0.89—1.76 ng/dL; (iii) fT,, 2.3—4.2 pg/mL, (iv) , anti-
TPO, < 60 IU/ml; and (v) anti-TG, < 60 IU/ml. Thy-
roid ultrasonography was performed by the same physi-
cian and total thyroid volume was determined. Spot urine
samples were taken from participantsbetween 8:00—12:00
in the morning. Concentrated HCl was added to the urine
samples with 1 drop to 2.5 ml and stored at —80 °C until
analysis. On the day of analysis, samples were centrifuged
for three minutes after dissolution at room temperature
and iodine measurements were performed. The urinary
iodine method depends on the manual digestion with am-
monium persulfate followed by the calorimetrically de-
termination of the Sandell-Kolthoff reaction [10] using
96 multiwell plates and an absorbance microplate reader
at 405 nm. For urinary iodine analysis the results of in-
traassay and inter assay %CV values for 5 different con-
centrations (5, 10, 40, 160 and 300 pg/L) were calculated.
While intraassay %CV values are 7.6, 4.2, 2.7, 3.1, and
4.5, interassay %CV values of the method are 8.5, 5.8,
4.4,4.1 and 5.4 respectively for the given concentrations.
Cut off levels differ according to different target groups.
For adults (but not pregnant or lactating) < 100ug/L is
considered insufficient iodine intake. 100—199ug/L is
adequate and > 200ug/L is considered above requirement
according to EQUIP Booklet — CDC. lodine status was
classified according to the WHO/UNICEF/Internation-
al Council for Control of lodine Deficiency Disorders
guidelines: (i) severely insufficient, < 20 ug/l; (ii) mild-
to-moderate insufficient, 20—99 pg/l; (iii) sufficient,
100—199 pg/l; (iv) more than adequate, 200—299 pg/l;
and (v) excessive, > 300 pg/1[7].

Statistical analysis. Statistical analysis of the data
was done by using SPSS 22.0™ package program. For
intergroup comparison cross-table comparison and
chi-square test were used in categorical variables. Two
groups were compared with t-test in independent groups
in numerical variables. Data were presented as arithme-
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tic mean (standard deviation) for numerical variables
and as number and percentage for categorical variables.
The Mann-Whitney-U test was used to compare the two
groups for non-normally distributed numerical variables.
Statistical significance level was accepted as p < 0.05.

Results

In our study, there was no significant difference in
urinary iodine levels between the groups. The mean (SD)
UIC was 102.31 (54.63) pg/L in the patient group and
91.88 (55.74) pug/L in the control group. The distribution
of UIC in the subgroups is shared in Table 1 and figure 1.

There were 50 women and 14 men in the patient group
and 22 women and 17 men in the control group. The mean
(SD) age of the patient group was 43.91 (15.89) years and
37.69 (12.29) years in the control group. 15 (23.4 %) pa-
tients had a family history in the patient group. There was
no significant difference in family history of autoimmune
thyroid disease in subgroups. HT group was classified ac-
cording to thyroid dysfunction. 47 patients were euthyroid
(73 %), 7 patients were overt hypothyroid (11 %), 3 pa-
tients were subclinical hypothyroid (5 %), 2 patients were
subclinical hyperthyroid (3 %) and 5 patients were overt
hyperthyroid (8 %). There was no significant relationship
between urine iodine levels among the subgroups.

The mean (SD) total thyroid volume was 12 (5.16)
ml in the patient group and 10.33 (4.86) ml in the control
group. There was also no significant difference between
total thyroid volumes.

There was no significant difference between the fT,, fT,,
anti-TPO, anti-TG and thyroid volume values of the indi-
viduals with urinary iodine levels below and above 100 pg/L.

Table 1. The distribution of UIC in the subgroups

uIC, pg/L Pa“enn: o%;ouw, Contlr'Io(I o/g)roup,
<20 1(1.6) 1(2.6)
20-49 9 (14.1) 5 (12.8)
50-99 27 (42.2) 22 (56.4)
100-199 23 (35.9) 7 (17.9)
200-299 4(62) 4(10.3)
> 300 0 (0) 0(0)

The difference between two subgroups was found to be sig-
nificant only when TSH values were compared (p = 0.04).
Serum TSH levels increased when UIC increased.

Thyroid function tests, UIC and thyroid volume
values of the patient and control groups were shared in
Table 2.

Discussion

It’s thought that high urinary iodine excretion in
population was associated with autoimmune thyroid dis-
eases [11]. Serum antithyroid antibody concentrations
increased after dietary iodine intake in endemic goiter
regions [11]. The pathogenesis of dietary iodine contri-
bution to thyroid autoimmunity is unknown. Various
hypotheses have been proposed about this subject [11].

To understand the role of urinary iodine excretion in
thyroid diseases, in a study conducted in a large group
of patients, pathology results were compared with UIC
values in patients who underwent thyroid surgery for any
reason; high UIC is associated with increased prevalence
of HT [12]. In many similar studies, autoimmune thy-
roiditis prevalence and increased autoantibody positivity
have been reported in individuals with excessive iodine
intake [13—15]. In a meta-analysis of a series of studies,
moderate iodine excess (median urinary iodine excre-
tion > 220 pg/L) was associated with a high prevalence
of hypothyroidism in elderly patients [16]. Xu et al. in
their research using cell culture, thyroid follicular cells
with in vitro excess iodine have been shown to contrib-
ute to the suppression of autophagy activity and apop-
tosis [17]. In a study conducted in Northern Morocco,
there was a temporary enhancement in the prevalence of
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Note: UIC — urinary iodine concentration.

Figure 1. The distribution of UIC in the subgroups

Table 2. TFT, UIC and thyroid volume values of the patient and control groups

Patient (n = 64) Control (n = 39) P
fT3 3.48 (0.99-15.8) pg/mL 3.31 (2.61-4.6) pg/mL 0.53
T4 1.29 (0.7-3.74) ng/dL 1.2 (0.92-1.69) ng/dL 0.41
TSH 3.06 (0.01-15.15) plU/mL 1.93 (0.7-5.06) plU/mL 0.02
Anti-TPO 600.77 (37-1300) IU/ml 37.02 (9-59.2) IU/m 0.00
Anti-T 92.2 (15-500) IU/mi 18.69 (15-51.7) IU/ml 0.00
Total thyroid volume 12 (4.4-30.7) ml 10.33 (4.8-25.5) mi 0.14
Spot urinary iodine level 102.31 (18.81-250.4) mcg/L 91.88 (15.6—248.2) mcg/L 0.14

Notes: fT, — serum free-triiodothyronine; fT,— free-thyroxine; TSH — thyroid-stimulating hormone; anti-TPO —
anti thyroid peroxidase antibody; anti-T — anti thyroglobulin antibody; UIC — urinary iodine concentration; TFT —

thyroid function test.
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detectable antibodies after than increased levels of UIC,
but these values returned to the reference values within 1
year. None of the patients developed clinical or ultraso-
nographic findings of thyroid autoimmune disease [18].

M_.F. Erdogan et al in their research to determine the
iodine status in Turkey; Aegean region is assessed as ad-
equate iodine region according to UIC [19]. In another
study, the volume of thyroid and UIC was examined in
the Aegean region; indicated that ranging from mild to
severe levels of iodine deficiency is still present in Tur-
key’s Aegean coast [20]. Iodine status of the population in
Turkey after iodisation of salt and chronic effects of high
iodine intake are not well known. A study in our country
investigated the effects of iodine on HT, no significant re-
lationship was found between UIC and HT [21].

Urinary iodine levels in our study show that our re-
gion is at the limit of mild to moderate iodine deficiency.
In our study, no significant difference was found between
the patient and control group according to urine iodine
levels. In contrast to other studies in the literature, there
is no direct relationship between HT and iodine intake
in our region. Erdogan et al. were found the prevalence
of HT 3.9 % in a large patient group at Turkey’s Aegean
region [22]. The fact that the prevalence of HT in our
country is similar to the literature makes us question the
role of dietary iodine in the etiology. At the iodine-defi-
cient regions such as our country need to be investigated
to relationship between UIC and HT.

When the patient and control groups were evaluated
together, no significant relationship was found between
total thyroid volume and UIC in our study. The fact that
UIC values are close to the normal limits in both groups
explains this situation. Similar studies investigating the re-
lationship between thyroid volume and UIC in literature
have shown the role of iodine deficiency or excess iodine
intake in the increase of goiter and thyroid volume. Sig-
nificant increase in thyroid volume and goiter prevalence
were found in patients with UIC > 300 pg/L [23, 24].

In a study conducted in Switzerland, there was no
increase at thyroid volume in the UIC 300—500 pg/L
range; UIC > 500 pug/L was associated with increased
thyroid volume [25]. Barrere et al. found a different
result, urinary iodine excretion of thyroid volume was
found to have negative correlation [26]. In a study con-
ducted in Kayseri in our country, 65 % goiter was detec-
ted in adults with palpation; UIC significantly lower in
patients with goitre [27].

When the studies on the relationship between age and
UIC were examined in the literature, different results
were found. In a population-based study of various age
groups, UIC was found to be significantly lower in ado-
lescent women and elderly patients. It’s thought that the
decrease in adolescent age group may be related to pu-
berty or gestation secondary to pregnancy and in the el-
derly group may be caused by the limited salt intake [28].

In our study, as the mean age increased, prevalence of
HT increased in accordance with the literature. Lack of
relationship between age and UIC may be caused by dif-
ferences in nutritional status and decreasing iodine salt
as age progresses.

TSH, T, and fT, are not considered sensitive indi-
cators of the population iodine status [29]. Several stu-
dies reported the relationship between UIC and thyroid
functions. Many studies reported that the serum TSH
levels showed statistically significant as UIC, and iodine
restriction was found to be appropriate to prevent the
onset of overt hypothyroidism in the subclinical hypo-
thyroidism [30, 31]. In our study, a significant increase
was found in TSH as the UIC increased (p < 0.05).
This may be interpreted as iodinated compounds and
iodine may have a direct effect on TSH. The increase
in population-based studies in our country will help to
explain the effects of iodine levels on thyroid functions
more reliably.

Conclusions

In conclusion, no relation was found between HT
and urine iodine levels in our study. However, there were
some limitations such as including the small numbers
of patients and the urinary iodine levels of the patients
were measured from a single urine sample. Therefore, we
think that it would be more appropriate to plan the study
with repeated measures in the wider patient group. De-
spite all these limitations, we think that it is important to
know the characteristics of the region in approach to HT
patients. HT is quite common even in the regions where
iodine deficiency is still present, such as our country.
When investigating the etiology of the disease, it should
be remembered that may be there are more important ge-
netic and environmental factors than iodine intake.

For this reason, it should be considered that iodine
deficiency may be more harmful to the patient before the
iodine restriction is recommended to protect against HT
by looking at other studies in the literature.
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CyLuecTByeT AU CBSI3b MEXAY O0OAE3HbIO XALMMOTO
M YPOBHEM MOAQ B MOYe?

Pe3tome. Ifeqs. Bonesupb Xammmoro (BX) sinsercs ayroum-
MYHHBIM 3200JIeBaH1EM, B [TaTOT€HE3€ KOTOPOTO UTPAIOT POJIb
KaK TeHeTUYeCcKue, Tak U BHelrHue daktopsl. K mociemnHum
OTHOCUTCS TMOCTYIUICHUE iofa ¢ nullieil. BeiBeneHue iiona ¢
MOUOH TP cOATAHCUPOBAHHOM MUTAHUM B PABHOI Mepe Co-
OTBETCTBYET €ro MOCTyIUieHUuIo u3BHe. CyliecTByeT MHEHUE,
COIJIACHO KOTOPOMY BBICOKasl KOHIIEHTpalus Homa B Moue
MOET OBITh CBSI3aHA C ayTOMMMYHHBIM 3a00J1€BAHUEM LIIATO-
BUIHOM Xene3bl. Lleas Hatielr paboTbl — U3y4UTh, TOBBIIIEH
JIM YPOBEHb iofa B Moye y namueHToB ¢ BX 1o cpaBHeHUIO
¢ obuieil monynsiuveit. Mamepuaavt u memodst. Viccienona-
Hue BKIoYano 64 mamuenToB ¢ BX u 39 310poBBIX 100po-
BOJIBIIEB. Y BCEX MAIMEHTOB M3y4yasld CJIEAYIOlIre moKa3aTe-
JIV: BO3PACT, MOJI, YPOBEHb B CHIBOPOTKE KPOBU CBOOOIHOTO
tpuitonruponuna (cT,), ceoboanoro tupokcuna (cT,), Tu-
peorporiHoro ropmoHa (TTT'), aHTUTEN K TUPEOUIHON Tie-
pokcunase (AT-TII1O), anturen K Tupeornodoymuny (ATI), a
TaKXe KOHLEHTpaLuIo iiofa B Moye. bblta mpoBeneHa yiabTpa-
coHorpadus IUTOBUAHON Xese3bl. KoHlleHTpaluio iioga B

MOY€e OTpeNessiiu ¢ UCIOIb30BaHueM peakiinu CaHmenna —
Kontxoda. Pesyavmamst. B HailleM uccieqoBaHUU HE ObLIO
BBISIBJICHO TOCTOBEPHOM CBSI3W MEXIY OOIIMM OOBEMOM IIH-
TOBUIHOW 3KeJie3bl U KOHLEHTpauuei itoga B moue (p > 0,05).
Taxke He ObUTO OOHAPYKEHO TOCTOBEPHOM Pa3HUIIBI MEXKIY
yposusmiu cT, ¢T,, AT-TIIO, ATT 1 06beMOM INUTOBUIHON
KeJle3bl Y JIUI] ¢ KOHIICHTpaIel 1io1a B MOYe BBIIIE U HIDKE
100 mxr/n1. PasHuiia gocturaia J0CTOBEPHOTO YPOBHS TOIBKO
npu cpaBHeHuu nokasareneit TTT (p = 0,04). He 6bu10 BBI-
SIBJICHO Pa3HUILIBI MEXIY OOIIMM O0ObEMOM IITUTOBUAHON Ke-
Jie3bl. B Hamem uccienoBaHUM He ObUTO OOHApPYKeHO CBSI3U
Mexay bX u ypoBHeM iona B Mmoue. BBuay Toro, 4yto pacrnpo-
cTpaHeHHOCTh bX B Hallleil cTpaHe COOTBETCTBYET JaHHBIM,
yKa3aHHBIM B JIUTEpaType, BCTaeT BOIPOC O POJIM iofaa, TMo-
CTYIAIOIIIEro ¢ MUlIei, B TaToreHe3e 3aboseBaHusl. Boigodot.
B iiomone U THBIX permoHax, K KOTOPIM OTHOCUTCS B TOM
Yyycje W Hallla CTpaHa, HeOOXOAWMO M3y4aTh CBS3b MEXKIY
ypoBHeM iioga B moue u BX.
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Yu icHye 3B’930K MidXK XBOpPO6010 XALLMMOTO
i piBHEM 1oAYy B ceui?

Pesiome. Mema. Xsopo6a Xammmoro (XX) € aBTOIMyH-
HUM 3aXBOPIOBAaHHSM, Yy TATOT€He3i SKOro BilirpaioTb pojib
SIK TEHETUYHI, TaK i 30BHILIHI YMHHUKK. JI0 ocTaHHIX HaJje-
JKWUTh HAaAXOJKEHHS ony 3 ixkero. BuBeneHHs iiomy 3 ceuero
npu 30a1aHCOBAHOMY XapuyyBaHHI PiBHOIO MipOIO BilMoOBinae
loro HaJIXOIKEHHIO 330BHi. ICHYE ayMKa, 3TriHO 3 SIKOIO BU-
CcoKa KOHIIEHTpallisl 1ioay B cevi Moxke OyTH TOB’si3aHa 3 aB-
TOIMyHHUM 3aXBOPIOBAHHSIM IIUTOMNOMAIOHOI 3ano3u. Meta
Haumoi poOOTU — BUBYMTU, YU MiABUILIEHUIN pPiBEHb HOAY B
ceyi y mauieHTiB 3 XX MOPiBHSIHO 3 3arajibHOIO TOMYJISILIEIO.
Mamepiaau ma memoodu. J10CciIKeHHST BKIIOYaIo 64 maiieH-
TiB 3 XX i 39 310p0oBUX 10OPOBOIBLIB. Y BCiX MalliEHTIB BUB-
Yyaju Taki MOKa3HUKU: BiK, CTaTh, PiBEHb Y CUPOBATLI KPOBi
BibHOTO TpuiiontupoHiny (cT,), BitbHOro TMpoKcuny (cT,),
TupeoTponHoro ropmoHa (TTT), aHTUTII A0 TUpeoinHOI Te-
pokcunasu (AT-TIIO), antuTtin no Tupeornodyniny (ATI), a
TaKOX KOHIIEHTpallito fony B cevi. byyio npoBeneHo yiabTpa-
coHorpadito muronoaioHoi 3amo3u. KoHieHTpalio itomy

B ceYi BM3HAUAIM 3 BUKOPHUCTAHHSAM peakirii CaHmemra —
Kontxoda. Pesyavmamu. Y HalltoMmy q0CITiIKeHHI He OyJI0 BU-
SIBJIGHO BipOTiZHOIO 3B’SI3KY MiX 3araJlbHUM OOCSITOM ILIUTO-
MoJiOHOI 3aJ103U1 i KOHLIEHTpali€eto ioay B ceui (p > 0,05). Ta-
KOX He OyJI0 BUABJIEHO BipOTiIHOI pi3HMLI MiX piBHAMMU CT,,
cT,, AT-TIIO, ATT i 06’emom mmTONOAIOHOI 31034 B OCiO
i3 KOHLIEHTpali€o 1oay B cedi Bulle i Hkue Big 100 Mkr/i.
PizHuus csrana BiporifHOro piBHS TiUIbKM MPU MOPiBHSIHHI
nokasuukiB TTT (p = 0,04). He Gyso BusiBIeHO pi3HUII Mixk
3araJiIbHUM OOCSITOM ILIMTOIOAIOHOI 3a7103U. Y HAIIOMY J10-
CJIDKeHHI He OyJ10 BUSIBIIEHO 3B’SI3KY MixkK XX i piBHEM MOy
B ceyi. 3 omIsiny Ha Te, 110 MolupeHicTb XX y Halliil KpaiHi
BIIMOBIZA€ NaHUM, 3a3HAYEHUM Y JIiITEPaTypi, OCTA€ MUTAHHS
PO POJIb MOy, 1110 HAAXOAUTS 3 [KEI0, B TaTOreHe3i 3aXBOpIo-
BaHHS. Buchoexu. Y iiogonedilluTHUX perioHax, 10 SKUX Ha-
JIEKUTb 30KpeMa il Hala KpaiHa, He0OXiTHO BUBYATHU 3B’ SI30K
MiX piBHeM ioay B ceui Ta XX.
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