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Abstract: The iodination of salt with 20-30 mgr iodine /Kg NaCl substan-
tially raised the level of idoine in the urine of pregnant women from a total of 6.9
(median value in 1994) to 12.77 microg iodine/dl (median value). The iodine metabo-
lism in Macedonia is dependent on salt iodination.
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TIodization of salt in Macedonia is compulsory since 1956 when a fe-
deral law was introduced in former Yugoslavia. All salt in Yugoslavia was iodi-
zed in the salt production places: the Adriatic coast of Montenegro and Croatia,
the salt mines in Tuzla. This obligatory iodization with a content of 10 mgr KJ/Kg
NaCl reduced the occurence of goitre. In Macedonia the incidence of goitre was
high (50-60%), the iodization of salt reduced the goitre index in schoolchildren
to 8-9% (Dolgeva et al. 1) measured in 1974, another parameter at that time was
the uptake rate of over 40% in the thyroid gland measured with 1-131, this result
was brought to the Yugoslav Congress for Nutrition held in Ohrid (Macedonia,
1974). The amount of iodine in salt did not eradicate goitre completely, and many
discussions were started. The recent increase of iodine in salt in Austria and
Switzerland in the eighties gave an impetus to Macedonia to raise the iodization
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of salt. MANU formed a special board with the representation of all the Yugo-
slav republics, but the political situation and the wars in Slovenia, Bosnia and Her-
cegovina, Croatia and Kosovo impeded the intention of passing a new federal law.
Some of the former republics of Yugoslavia raised the iodine content to 20-30
mgr I/Kg NaCl. The iodine content in Macedonia was raised in October 1999 by
the Ministry of Health to 20-30 mgr iodine (as iodate) in 1 Kg of salt. This regu-
lation is obligatory for total import of salt for human and animal consumption.
The next table presents data about the current status of iodine in salt.

Investigated samples of salt in 2000 (Veterinary Institute, Skopje,
Macedonia,
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In order to examine the actual state of iodine definiciency, we estimated
iodine excretion in urine of pregnant women in the ninth month of pregnancy
hospitalized in the clinics for delivery. Both clinics were investigated 7 years
earlier (in 1994) (2). In 1994 pregnant women had less than 10 microg iodine in
urine. At that time the iodine content of salt was 10 mgr/KJ/Kg NaCl. The decree of
the Ministry of Health was over 1 year before the present investigation.

Matherial and methods

Subjects

All women (397) were primiparae or multiparae, in age from 18-38 years,
healthy, coming to the department for delivery. The urine was sampled in the
laboratory immediately before hospitalization.

Urine samples were collected in the morning in plastic beakers, then the
urine was transferred to new plastic tubes (3—5 ml). Until the dosage was perfor-
med at the Faculty of Natural Sciences of the Ss. Ciril and Methodius University in
Skopje, the probes were kept at 4°C in the cold room. The number of pregnant wo-
men was 123, and the previous group which was investigated in 1994 (7 years
earlier) were from the same department. Thus we have the present group of
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pregnant women on a salt diet of 20-30 mgr iodine per Kg salt, and the previous
group of 274 pregnant women with iodine in the salt of 10 mgr KJ/Kg NaCl (2).

Methods

The urinary iodine concentration was measured by the ceric iodine
arsenic acid wet ash technique based on the Sandell-Kolthoff reaction modified
by Waeschnik O. and Eber O. et al. (3)

Statistical methods employed average value (SV), standard deviation (SD),
median value of iodine excretion in urine.

Results

They were no differences in goitre and urine iodine excretion in the in-
vestigated groups. In table 1 and table 2 are shown group 1, 123 women were inves-
tigated this year (May, 2001), group II was investigated in 1994 using the same
method of urine collection and measurement of iodine. During this interval of 7
years between both groups food intake and food preparation was not changed.
The standard of life in this period is almost the same. The hospitalization of preg-
nant women for hospital delivery in the last 4-5 decades is common custom in
our population because it is free of charge, the delivery is controlled by specia-
lists and midwives. The drinking water in Macedonia is almost iodine-free, the
principal food is bread with a low salt content, meat, fish from the Macedonian
lakes, eggs, legumes are poor in iodine. The only iodine-rich food is white cheese
(prepared from kow's milk and sheep's milk). The mode of preparation of food
did not change in these 7 years.

In table 1 the iodine in urine is over 10 microg/dl. In table 2 the excre-
tion rate of iodine in urine is quite different because all pregnancies have less
than 10 microg/dl iodine in urine.

Table 1
Iodine in urine of pregnant women (9-th month): microg %
(2001)
Count (n) 12 29 19 61 TOTAL
123
Average 12.01 11.22 10.638 13.9 12.57
i 39 3.43 3.48 4.46 4.93
eviation
Median 12:2 11.26 8.2 13.152 12.17
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Table 2

Todine in urine of pregnant women (1994) ninth month: microg %

University Clinic, Average SV + Standard
obstetric department deviation
n =30 7.33 +3.01 (March, 1994)
n+ 24 7.33+2.98 (May, 1994)
n=18 8.62 +2.76 (May, 1994)
n=[12 7.7 +3.76 (July, 1994)
n=22 7.31+2093 (June, 1994)
n=13 10.27 + 6.55 (June, 1994)
Cair Obstetric Clinic
n+ 24 2.1+ 1.1 (April, 1994)
n=30 43+43+22 (May, 1994)
ni=32 4.19+3.3 (June, 1994)
n-+22 256 +1.2 (June, 1994)
n=26 33+25 (May, 1994)
Rl Gl GEmiag 7.48 (July, 1994)
extraction)
. .
'(‘n_th'ogéi’)lawd"“‘a“ 5.56 (June, 1994)
Discussion

This study is an attempt to compare the influence of the increase of
iodine in salt from 10 mgr KI/Kg NaCl to 20-30 mgr iodine in 1 Kg salt on iodine
metabolism in pregnant women by using the standard method of determination
of urinary concentration of iodine. In some European countries the median uri-
nary content of iodine is today over 10 microg/dl: in The Netherlands in schoolchil-
dren the median value is 14—16 microg/dl, in the Slovak Republic the median value
is 1314 microg/dl, in Germany 10.3-12.6 microg/dl, in Austria 9.8—12 microg/dl,
whereas in Poland the excretion rate is low, median value 2-3.2 microg/dl (4).

It seems that the compulsory iodination of salt for consumption in hu-
man, animal and food ingredients has a stable value in iodine metabolism. In Ma-
cedonia iodine is brought only through consumption of iodized salt.

Table 1 presents iodine values over the minimal rate but still lower than
iodine values in urine in USA, Great Britain, the Netherlands. (4)

A total of 909 donors in Skopje were examined on iodine level in urine,
the samples dated 1996, 1997 and 1998 in a period when the iodination of salt
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Peszume

JOA BO YPUHATA HA BPEMEHMU JXEHMU 110 3rOJIEMYBAILETO
HA JOJOT BO COJITA BO MAKEJJOHHMJA

B. Bornanosl, Oara Ilajkoscka-JIeBajkoBuiZ,
Cuexana Kunposcka® u Ucak Tagep?

I Xemucku gpaxyaitieiss, Croiije
2K AuHUKG 30 ZUHEKON0Z uja u akyuepciso,
3Yuusepsuiteiti ,, Ce. Kupua u Meitioouj“, Croiije
4Maredoncka akademuja Ha HAyKuille U yMellHOCTiUle

JopupameTo Ha conTa co 3roiemena KoimuuHa jon (20-30 mgr jox Bo 1
KI' COJI) CYIITECTBEHO IO MOKAYH jO[OT BO ypUHATa Ha OpeMeHHTE KeHu. Ilpen
OBaa 3rojieMeHa jofiu3anyuja ypuHapHaTa COfp>KUHA Ha jo 6uira moj HuBoto o 10
microg joni/dl, cera oBaa BpefiHOCT e 3rojieMeHa Ha 12.7 microg/dl ypuna Kaj ucnu-
TaHuTe 123 OpeMeHn KeHH.

Kayuynu 360poBu: jon Bo ypuHa, 6peMeHOCT.

IIpudareno 3a nevareme Ha 29 maj 2001 ropguna.
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