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Sugar substitutes are among the most widely used food additives. Increasing number of scientific 
research on their adverse effect on various body functions has been appearing lately. The objective of this 
research is to study the effect of sucralose, a sugar substitute, on the thyroid functional state. Involved in the 
research were 30 women, aged 19-28, estimating themselves healthy. The blood content of free and general 
triiodothyronine, free and general thyroxine, as well as of thyrotropic hormone were determined. Thereafter, 
the women were taking sucralose for a month daily in a dose of 15 mg/kg, the blood content of the hormones 
mentioned above having been tested again. Reliable 2.0, 1.58, and 1.46 times decrease in the blood content of 
free and general triiodothyronine, and general thyroxine, respectively, as well as reliable 4.41 times increase 
in the blood content of thyrotropic hormone (Р < 0.001) were found. Our findings on the sucralose-induced 
decrease in the level of thyroid hormones confirmed the results of other researchers regarding sucralose as 
biologically inert compound that should be kept in mind when evaluating its effect on the patients with endo-
crine pathology. 

K e y w o r d s: thyroid hormones, sucralose introduction.

Thyroid hormones are essential for normal 
functioning of many organs and body sys-
tems. Thyroid function is controlled by dy-

namic interrelations between hypothalamus, pitui-
tary gland, and thyroid. This interaction is realized 
due to tissue mechanisms including metabolism and 
thyroid hormones transport. There are some environ-
mental chemical substances, capable of suppressing 
thyroid function (Endocrine Disrupting Chemicals, 
EDC) by adversely affecting hormone production. 
These substances are called thyroid toxicants and 
include a wide range of chemical structures, acting 
through various mechanisms. Many environmental 
pollutants act as toxicants. Therefore, they are also 
called thyroid destroying agents. In the broad sense, 
these substances change regulatory enzymes, in-
volved in thyroid hormones homeostasis. Recently, 
the issue of thyroid toxicants has been drawing con-
siderable attention. There is an increasing number 

of experimental evidence, proving that some sub-
stances are thyroid toxicants. However, extrapola-
tion of animal experimental findings on the humans 
is restrained by uncertain mechanisms of toxicants' 
action, which may differ in various species. The sub-
stances routinely used as food additives, sweeteners 
in particular, have been found to possess toxicant 
characteristics [1]. Their effect on the human me-
tabolism has not been studied thoroughly so far. 
Previously, the influence of some food sweeteners on 
thyroid hormones activity was studied experimental-
ly only. The objective of this research is to study the 
effect of sucralose, a widely used sugar substitute, on 
the thyroid functional state.

Materials and Methods 

Involved in the research were 30 Polish women, 
aged 19-28, residents of Lublin province, Biala Pod-
laska district, estimating themselves healthy. The 

© 2020 Oliynyk O. et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

doi: https://doi.org/10.15407/ubj92.05.106



107

blood content of free (FT3) and general (T3) trii-
odothyronine, free (FT4) and general (T4) thyroxi
ne, as well as of thyrotropic hormone (TSH) was 
determined [2]. Thereafter, the women were taking 
StarkPharm sucralose for a month daily in a dose 
of 15 mg/kg that is regarded as maximum allowable 
according to EDQM (European Directorate for the 
Quality of Medicines&Health Care) recommen-
dations [3]. When dosing sucralose powder, it was 
assumed that 1 cm3 contains 350 mg of sucralose. 
In a month, the blood content of all the hormones 
mentioned was tested again. Statistical processing 
included calculation of mean arithmetic values (M) 
and standard deviation (SD). The data array was test-
ed for normal distribution using the Shapiro-Wilk 
test. Source data having normal distribution, Stu-
dent t-distribution was used to determine statistical 
significance of different mean values. The levels of 
statistical significance were calculated, the changes 
regarded as significant at P < 0.001. Microsoft Excel 
2010 and StatsoftSTATISTICA 10 programs were 
used for calculations. The research was financed 
from the grant of Pope John Paul II State School of 
Higher Education, Biala Podlaska and approved by 
the Bioethics committee of the school mentioned.

Results and Discussion

We have noted reliable 2.0, 1.58 and 1.46 times 
(P < 0.001) decrease in the blood content of FT3, 
T3 and T4, respectively, at the background of sucra-
lose intake in comparison with the values prior to 
the use of sucralose. After taking sucralose, THS 
blood content was reliably 4.41 times (P < 0.001) 
the value prior to sucralose use. Though changed 
reliably, the studied thyroid hormones and TSH 
were found to be within the limits of their normal 

content. Therefore, despite reliable decrease in the 
thyroid hormones content, the state of the thyroid 
after taking sucralose can not be characterized as 
subclinical hypothyroidism (Table). The symptoms 
of impaired thyroid functional state in the women 
under examination after taking sucralose have not 
been found either.

During discussion of results, it is worth 
recalling that impaired thyroid function is among 
the most common human pathologies, its preva-
lence varying regionally and primarily depending 
on the iodine intake. Impairment of thyroid func-
tion is divided into manifest and subclinical forms 
[4]. Manifest forms are characterized by changing 
levels of both TSH and thyroid hormones, while 
subclinical forms reveal changed TSH only with 
the level of thyroid hormones remaining normal. 
Manifest hypothyroidism has been found to cause 
numerous abnormalities in various organs and sys-
tems: enhanced fatigability, oedemas, constipation, 
cognitive disturbances, menstrual disorders, pares-
thesia, bradycardia, dyslipidaemia, etc. Subclinical 
hypothyroidism can reveal itself in numerous and 
nonspecific symptoms, similar to those in manifest 
hypothyroidism, though lack of any symptoms may 
also occur. Subclinical hypothyroidism is an inde-
pendent risk factor for atherosclerosis and myocar-
dial infarction [4]. Subclinical thyroid abnormalities 
are more prevalent than manifest ones. Functional 
thyroid disorders are more frequent in the areas with 
inadequate iodine intake with food. It is noteworthy 
that Biala Podlaska, the site of research, is endemic 
in terms of iodine, manifest hypothyroidism being 
found in 0.2-2% of the population and subclinical 
one - in 8-10% [5]. Prevalence of hyperthyroidism 
increases with age and is higher in Caucasians than 
in the people of other races. High risk group of thy-
roid abnormalities development includes postpartum 
women and the elderly.

Intake of toxicants may lead to various disor-
ders in the thyroid functional state. Endocrine ab-
normalities owing to thyroid toxicants effect are 
commonly associated with a wide range of adverse 
consequences. Prototype thyroid toxicants, such as 
dioxines, polychlorinated diphenyls, and polybromi-
nated diphenyl ethers have been proven to change 
thyroid hormones homeostasis, mainly by activating 
their hepatic catabolism [6-8].

Our findings confirm the results by Palkowska-
Gozdzik E. et. al., 2016, who studied thyroid func-
tional state in albino rats after three-week sucralose 

Blood content of thyroid hormones in the women ex-
amined prior to and after sucralose intake

Footnote: *reliable difference of results as compared with 
those in the group of women with normal thyroid func-
tion (P < 0.001).

Index Baseline 
(n = 30)

After sucralose 
intake (n = 30)

TSH, mlU/l 1.25 ± 0.50  5.52 ± 2.77*
FT3, pg/ml  3.16 ± 0.40  1.56 ± 0.35*
FT4, ng/dl  1.10 ± 0.19 0.81 ± 0.22
T3, ng/dl 101.54 ± 13.96 64.45 ± 8.47*
T4, ng/dl 7.47 ± 1.28   5.13 ± 0.65*
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intake. The authors have found the sucralose intake 
changing thyroid peroxidase activity and declining 
thyroid hormones synthesis [9]. The change of thy-
roid hormones peripheral metabolism has been sug-
gested as a possible cause. It was concluded that 
sucralose is metabolically active and capable of ag-
gravating metabolic disorders through adversely af-
fecting thyroid hormones metabolism.

These data alongside with our findings upset 
the existing perception of absolute sucralose harm-
lessness. Sucralose (chemical name - trichloro ga-
lacto saccharose), molecular formula C12H19Cl3O8, 
is a low calorie sweetener, used in a wide range of 
foodstuffs and drinks. As a universal sweetener, su-
cralose was approved by FDA (US Food and Drug 
Administration) in 1999 and by EFSA (European 
Food Safety Authority) in 2004. In addition, recom-
mendation that sucralose should be used as additive 
was approved by EDQM (European Directorate for 
the Quality of Medicines &Health Care) on July 2, 
2010[10]. Until a few years ago, the sweetener was 
regarded as absolutely safe. However, in a few recent 
years perception of sucralose as absolutely nontoxic 
has somewhat changed.

Sucralose intake by rats has been shown to 
increase expression of P-glycoprotein (P-gp) ef-
f lux transporter and of two cytochrome P450 
isoenzymes(CYP) in the intestine [11]. P-gp and 
CYP are the key components of presystemic detoxi-
fication, involved in drug metabolism. Sucralose has 
been proven to change microbial composition in the 
gastrointestinal tract (GIT), significant decrease in 
the amount of useful bacteria included. Although 
early research asserted that sucralose passes through 
GIT unchanged, the follow-up study has revealed 
that a portion of sweetener taken is metabolized in 
the GIT, as evidenced by numerous peaks found in 
thin-layer radiochromatographic profiles of faecal 
methanol extracts after peroral sucralose intake [11]. 
At present, identity and safety profile of supposed 
sucralose metabolites is unknown.

Sucralose intake has been found to change 
intestinal microbiome [12], the latter playing a key 
role in the processes, essential for the host health, 
such as gastrointestinal digestion and fermentation, 
development of immune cells and regulation of in-
testinal nervous system. Inflammation is a common 
consequences of intestinal microbiome dysbiosis. 
Bian X. et al., 2017 [13] studied structural and func-
tional sucralose effect on the intestinal microbiote 
and associated inflammation in the host. In this re-

search, males of C57BL/6 mice were being given 
sucralose with drinking water for 6 months. Differ-
ence in the composition of intestinal microbiote and 
metabolites in control mice and those, which were 
given sucralose, was determined using squamation 
of 16S pRNA genes, analysis of gene functional 
enrichment, and metabolomics. Expression of in-
flammation genes in the tissues of the intestine was 
analysed. According to research findings, sucralose 
affects intestinal microbiote and dynamics of its 
changes. Enrichment of bacterial pro-inflammatory 
genes and abnormalities of faecal metabolites would 
suggest that 6-month sucralose intake daily (15 mg/
kg) is fraught with the risk of tissue inflammation 
by disordering intestinal microbiote that is accom-
panied by enhanced pro-inflammatory action. Our 
findings emphasize the role of sucralose interacting 
with intestinal microbiome in the regulation of the 
processes related to the host's health, chronic inflam-
mation in particular.

Besides, sucralose and a product of its hydroly-
sis have been found in a few test methods to be mu-
tagenic in increased concentrations [14]. Human and 
rodent studies have shown that sucralose can change 
the level of glucose, insulin, and glucagon-like pep-
tide 1 (GLP-1) [15].

It can be assumed that accelerated excretion of 
hormones and bile due to increased sucralose cyto-
chrome P450 activity, reported earlier by Crofton 
K.M. et al., 2005 [8] may be a possible mechanism 
of our finding, namely sucralose-induced decreased 
blood content of thyroid hormones.

Thus, our findings concerning reduced thyroid 
hormones' level due to sucralose intake agree with 
the data of other researchers in view of sucralose not 
being biologically inert that should be particularly 
kept in mind when estimating its effect on the organ-
ism of patients with endocrine pathology.

Conclusion. Daily intake of sucralose for a 
month provides 2.0, 1.58, and 1.46 times reliable de-
crease in the blood content of free and general trii-
odothyronine, and of general thyroxine, respectively, 
and 4.41 times reliable increase in the blood content 
of thyrotropic hormone (Р < 0.001) in the women 
aged 19-28.
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Замінники цукру є одними з найчастіше  
вживаних харчових добавок. Останнім часом 
з’являється все більше наукових досліджень 
щодо їх несприятливого впливу на різні функції 
організму. Метою цього дослідження було ви-
вчення впливу сукралози, замінника цукру, на 
функціональний стан щитоподібної залози. У 
дослідженні взяли участь 30 жінок віком 19-28 
років, які вважали себе здоровими. Визначали 
вміст у крові вільного та загального трийодти-
роніну, вільного та загального тироксину, а та-
кож тиреотропного гормону. Після цього жінки 
приймали сукралозу протягом місяця щодня у 
дозі 15 мг/кг, потім вміст гормонів знову переві-
рявся. Виявлено вірогідне зниження вмісту в си-
роватці крові вільного та загального трийодти-
роніну та загального тироксину у 2,0, 1,58 та 1,46 
раза відповідно, а також вірогідне збільшення 
вмісту тиреотропного гормону (Р < 0,001). Одер-
жані дані про зниження під впливом сукралози 
рівня гормонів щитоподібної залози підтвер-
джують висновки інших дослідників  про те, що 
сукралоза є біологічно активною сполукою, про 
що слід пам’ятати, оцінюючи її вплив на стан 
пацієнтів з ендокринною патологією.

К л ю ч о в і  с л о в а: гормони щитоподібної 
залози, сукралоза.
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