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Zn : Cu suhte suurenemine toidus tõstab teist tüüpi diabeedi korral ateroskleroosi riski

*

Taust
Tsinki (Zn) on kirjeldatud kui põle
tikuvastast ja ateroskleroosi enne
tavat mikroelementi, mille defitsiiti 
on täheldatud nii teist tüüpi diabeedi 
kui ka aterosklerootiliste tüsistuste 
korral. Tsingi asendusravi rakenda
mine teist tüüpi diabeedi puhul on 
aga andnud vastuolulisi tulemusi. 
Tsingi imendumist seedetraktist 
mõjutavad mitmed tegurid, sh toidu 
makrotoitainete sisaldus ning otsene 
konkurents teiste mikroelemen
tidega, eriti vasega (Cu). Uuringu 
eesmärk oli hinnata tsingi ja vase 
suhte (Zn : Cu) seost toidus teist 
tüüpi diabeedihaigete toitumishar
jumuste ja varajase ateroskleroosi 
ilmingutega.

Metoodika
Läbilõikelisse uuringusse kaasati 
teist tüüpi diabeeti põdevaid täis
kasvanuid (vanuses 30–70 aastat, 
n = 216), kellel ei olnud eelnevalt 
teada ateroskleroosi ega selle tüsis

tusi. 24 tunni toitumise analüüsiks 
kasutati NutriData toidu koostise 
andmebaasi. Valesti raporteerijate 
tuvastamiseks kasutati Goldbergi 
pi irmeetodit. Uuritava teatatud 
energ iatar ve jagat i  h innang u
l ise baasainevahetusega. Sel lest 
lähtuvat füüsilise aktiivsuse taset 
võrreldi uuritava enda teavitatud 
füüsi l i se ak t i ivsuse tasemega. 
Uuritavad, kelle füüsilise aktiiv
suse tase langes alla määratletud 
miinimumi, liigitati alaraportee
rijateks ning jäeti analüüsist välja. 
Makrotoita inete siht väär tuste 
määramisel jälgiti Eesti ja Euroopa 
kehtivaid toitumissoovitusi. Vara
ja se aterosk leroos i  olemasolu 
hinnati ultraheliuuringul karotiid
arteri intima-media paksuse (IMT) 
ja aterosk leroot i l iste naastude 
olemasolu põhjal. 

Tulemused
Uuringust selgus, et vaid 51% uurita
vatest raporteeris tarvitatud toidu
kogust usutavalt. Toidu Zn : Cu  
suhe oli oluliselt suurem neil, kes 
pi irasid oma toiduga saadavate 
süsivesikute tarvitamist (p < 0,001),  

aga ka neil, kes selle kompensee
r im iseks suurendasid rasvade  
(p = 0,004) või valkude (p < 0,001) 
tarbimist. Süsivesikute tarbimine  
≤ 50% koguenergiast oli Zn : Cu suhte 
suurenemisel sooliselt võrdväär
selt oluline. Zn : Cu suhe suurenes 
naistel, kui rasvast saadi ≥ 35%  
koguenergiast (p = 0,002), ja meestel,  
kui valgu tarbimine andis ≥ 20% 
koguenergiast (p < 0,001). Zn : Cu 
suhte ja karotiidarteri IMT vahel oli 
oluline positiivne seos (p = 0,044) 
ning pärast kohandamist ateroskle
roosi üldtuntud riskiteguritele see 
seos isegi tugevnes (p = 0,025). 

Kokkuvõte
Tasakaa lustamata toitumisest 
tulenev toidu Zn : Cu suur suhe 
on seotud karotiidarteri intima-
media paksenemisega. Tsingi kasuta
mine toidulisandina süvendab juba 
häiritud Zn : Cu suhte tasakaalu ja 
võib suurendada kardiovaskulaarset 
haigestumust. Sel lest lähtuvalt 
tuleks enne asendusravi määramist 
hinnata patsiendi toitumisharju
musi ning tsingi defitsiit labora
toorselt diagnoosida.
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a b s t r a c t

Background: Zinc is an essential micronutrient that has sometimes been found to be deficient in patients
with type 2 diabetes mellitus (T2DM). Zinc therapy is accordingly often recommended to these patients.
Absorption of zinc is however affected by the macronutrient content of the diet, and is in direct
competition with that of other trace elements, especially that of copper, deficiency of which is also
harmful. It is hypothesized that micronutrient imbalance increases the risk of atherosclerosis and of later
cardiovascular complications in T2DM.
Objective: To evaluate correlation between subclinical atherosclerosis and the dietary zinc to copper ratio
(Zn:Cu) and the relationship between Zn:Cu to the dietary pattern of patients with T2DM.
Design: Population-based cross-sectional multicentric study including 216 adults (aged 30e70 years)
with T2DM without a diagnosis of atherosclerosis or its complications. All study participants completed
24-h dietary recall captured with the NutriData food composition database and its dietary analysis
software. The Goldberg cut-off method was applied for the assessment of dietary misreporting. The ratio
of reported energy intake to estimated basal metabolic rate (EIrep: BMRest) indicates the physical ac-
tivity level (PAL). Subjects whose apparent PAL fell below a defined minimum were classified as under-
reporters and were excluded from the analysis. The carotid intima-media thickness (IMT) and occurrence
of plaque were evaluated with ultrasound.
Results: A positive correlation between IMT and the Zn:Cu ratio was statistically significant (p ¼ 0.044),
and remained so after adjustment for common cardiovascular risk factors (p ¼ 0.025). There was no
correlation between Zn:Cu and plaque. The dietary Zn:Cu ratio was significantly higher in patients with
low carbohydrate (p < 0.001), high fat (p ¼ 0.004) and high protein (<0.001) intake.
Conclusions: A high dietary Zn:Cu ratio derived from an unbalanced diet in patients with T2DM is
significantly related to worse carotid artery IMT. Zinc supplementation will increase the already
disturbed balance in the diet and has the potential to aggravate cardiovascular morbidity.

© 2022 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.

1. Introduction

Zinc (Zn) is an essential micronutrient [1,2] with anti-
inflammatory and antioxidative properties, widely thought to
protect against atheroma [3]. Overt Zn deficiency is related to high
cardiovascular risk [4]. Although some studies of Zn supplemen-
tation in type 2 diabetes (T2DM) [5e9] indicate improvements in
glycaemia, insulin sensitivity, and dyslipidaemia, others are

negative [10e12], and an initially higher Zn predicted a greater
incidence of metabolic syndrome in one high risk population [13].

Zn is predominantly intracellular and is rapidly exchangeable,
complex homeostasis theoretically permitting appropriate
responsiveness to dietary overload or deficiency [5e8]. Overall
zinc status correlates with habitual nutritional intake (especially
of non-digestible plant ligands [2,14]) but is also affected by
competitive interactions between Zn and other cations such as
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