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THE SERUM LEVELS OF CYTOKINES IN THYROID HEART FAILURE
PATIENTS

In recent years, the system of cytokines has a significant role in forming and progressing chronic heart failure of various
etiologies (ischemic, inflammatory, infectious and allergic, etc.).

Aim. To study the activity of proinflammatory cytokines (interleukin-1a (II-1a), interleukin-1f (I11-1f), interleukin-6
(11-6) and interleukin-8 (I1-8) and anti-inflammatory cytokine (interleukin-4 (11-4) in heart failure (HF) in thyrotoxico-
sis patients.

Materials and methods. 64 patients and 20 healthy volunteers were examined; they were distributed in 3 groups:
group [ (44 patients) patients with thyroid cardiomyopathy, group II (20) patients with no sign of cardiomyopathy
and group III - 20 healthy volunteers. The serum levels of interleukines 1a, 1f3, 4, 6 and 8 at admission, in 21 days and
6 months were measured.

Results. The level of IL-6 and IL-8 were significantly higher in patients with thyrotoxic HF compared to those without
HF and healthy subjects. Correlation in I1-6 and I1-8 serum levels and severity and duration of HF were revealed. No cor-
relation in I1-4 serum levels and HF was found.

Conclusions. It can be assumed that II-6 and I1-8 are involved in the progression of heart failure and, less likely, in the for-
mation of cardiomyopathy; however, for a more accurate identification of these regularities further studies are required.
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PiBHI IMTOKIHIB y cHpOBaTIi KPOBi XBOPUX Ha TUPEOTOKCUYHY KapAioMionaTiio

OcTaHHIM yacoM 3Ha4yHa poJib y GOPMyBaHHI Ta mporpecyBaHHi XpOHIYHOI cepiieBoi HeI0CTAaTHOCTI pi3HOI eTiosorii
(iwemiuna, 3ananbHa, iHeKLiiHO-asepriyHa Ta iH.) BiABOJUTHCS CHUCTEeMi IIUTOKIHIB.

MeTa aocimKeHHs. BruBueHHs akTUBHOCTI po3analbHUX [UTOKIHIB (iHTepselikiny-1a (1I-1a), inTepnekikiny-18 (1I-1p3),
inTepJelikiny-6 (I1-6) Ta inTepselikiny-8 (I1-8) i npoTusananbHuX UUTOKIHIB (iHTepJelikin-4 (L1 4) npu cepuesiii He-
JIOCTaTHOCTI y MalliEHTIB 3 TAPEOTOKCHUKO30M.

Marepiaau Ta MmeToau. bysio o6cTexxeHo 64 nanieHTH i 20 30pOBUX 06GPOBOJIBLIB, po3M0oAieHUX Ha 3 rpynu: | rpy-
na (44 nauieHTH) 3 THPEOTOKCUYHOIO KapAaiomionarieto, Il rpyna (20) - mauienTH 6e3 o3Hak kapaiomionatiii IIl - 20 310-
poBuUX Jo6poBobLiB. Bysnn BUMipsiHi piBHI cupoBaTKoBuUX iHTep IelKiHIB 1o, 1(3, 4, 6 i 8 npu HagxXoMKeHH], yepes 21 neHb
iyepes 6 MicaLiB.

Pe3ynbraTu. PiBens IL-6 i IL-8 6yB 0CTOBipHO BUINIMM Yy MAL[i€HTIB 3 THPEOTOKCUYHOIO CEPLIEBOI0 HEJJOCTATHICTIO B
MOpiBHSAHHI 3 NaljieHTaMU 6e3 ceplieBoi HeOCTATHOCTI i 3/[l0POBUMM CyO'eKTaMU. BusiBJIeHO KopeJisiLiio Mix piBHAMHU
[1-6 Ta [1-8 B cupoBaTLi KpOBI, a TAKOX TSXKKICTIO | TPUBAJIICTIO cepLeBol HejocTaTHOCTI. Mix piBHsaAMU 1JI-4 B cupo-
Batyi i CH kopessuii BusiBeHO He GyJI0.

BucHOBKU. MoxHa NpUnycTUTH 10 [1-6 Ta [1-8 6epyTh yyacTb y nporpecyBaHHi ceplieBoi HEJOCTaTHOCTI Ta 3 MeH-
moto HMOBipHicTIO B GopMyBaHHI KapAioMionarii, ase /s GiJIbII TOYHOTO BUSIBJIEHHS [[UX 3aKOHOMipHOCTeH Heo6-
XiHI mofasblli OCAiKEHHS.

Kato4osi cao0ea: inTepsielKiH; ceplieBa HeJOCTaTHICTb; TUPEOTOKCUKO3; LIUTOKIHU

M. C. 3umuHa, E. A. Andpeeea*, C. M. 3umun*, E. M. TkaueHko*

Xapvkosckuli HayuoHabHbL yHUsepcumem umenu B. H. KapasuHa
HayuoHanwHbill hapmayesemuveckull yHusepcumem*

YpOoBHU IMTOKHHOB B CBIBOPOTKE KPOBHU 60JIbHBIX C THPEOTOKCHYECKOM KapAOoMHonaTHen

B nocsieHue rosbl 3HaYUTebHAA POJib B OPMUPOBAHUHU U MPOTrPECCUPOBAHUN XPOHHUYECKOH cep/ledHON HeloCTa-
TOYHOCTH PA3JIMYHOUN 3THUOJIOTUU (UILIEMUYECKOHN, BOCTIAJUTENbHON, MHPEKIIMOHHO-A/LJIEPIUYECKOU U AP.) OTBOAUT-
csl CUCTEMe IIUTOKHHOB.

Ilenb ucciaegoBanms. M3ydeHre akTUBHOCTH TPOBOCTAIUTEIbHBIX IUTOKUHOB (MHTepaeHKkuH-1a (II-1a), uHTED-
nerkuHa-1f3 (11-1f3), untepseiikuna-6 (11-6) v unTepseiikuHa-8 (11-8) U npoTUBOBOCHAIUTENbHBIX UTOKUHOB (MH-
TepJeHKUH-4 (U1-4) npu cepiedHON HELOCTATOYHOCTH ¥ MALMEHTOB C THPEOTOKCHKO30M.

Martepuasbl 4 MeTOAbI. b0 06c1en0BaHo 64 nauueHTa U 20 3J0pOBbIX J0OPOBOJIBIIEB, paclpe/ieJIeHHbIX Ha
3 rpynnsl: | rpynna (44 nanueHTa) ¢ THpeOTOKCHYecKol Kapauomuonartued, Il rpynmna (20) - nanueHThl 63 NIpU3Ha-
koB Kapguomuonatuu U Il - 20 310poBbIX J06pOBOJIBIEB. BTN H3MepeHbl YPOBHU CBIBOPOTOYHBIX HHTEPJIEUKHHOB
la, 1B, 4, 6 u 8 npu nocTynieHuy, yepes 21 feHb U yepe3 6 MecsIEB.
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Pe3ynbraThl. YpoBeHb IL-6 1 IL-8 6611 ,0CTOBEpHO Bhllle Y NAlMeHTOB C TAPEOTOKCUYECKOH cep/ledHOM He0CTaTou-
HOCTBIO 110 CPaBHEHUIO C MALlMEHTAMHU 6e3 cep/ie4HOH HeJOCTaTOYHOCTH U 3/l0POBbIMH CyG'beKTaMu. BrisiBjieHa Kop-
penauua Mexay ypoBHAMU Uii-6 1 U-8 B cbIBOPOTKe KPOBHY, @ TAKXKe TAKeCThIO U IPOL0/KUTENbHOCTBIO CEPAEYHON
HeJ0CTaTOYHOCTH. Mex 1y ypoBHsAMU UJI-4 B ceiBopoTke u CH Koppesisiiuu BhISIBJIEHO He ObLIO.

BbIBOABI. MOXXHO IpeAnosIoKUTh, 4To Mi1-6 u M-8 npuHMMaloT yyacTre B IpOrpecCMpOBaHUU CepiedHOoN HeJocTa-
TOYHOCTH U C MEHbLIENH BEPOSATHOCTHIO B QOPMUPOBAHUH KapAUOMHUONATHH, HO JJis 60Jiee TOYHOTO BhISIBJIEHUS 3TUX
3aKOHOMEPHOCTeHN HeoOX0AUMBI Jja/IbHeHIIe UCCIe0BaHus.

Karouessle cao8a: HHTepﬂeﬁKHH; cepJiedHasd HeJOCTATOYHOCTb; TUPEOTOKCUKO3; HIUTOKHUHBI

he most important problem of modern me-

dicine is diseases that are accompanied by
the development of heart failure. The prevalence
of heart failure in the human population is 1-2 %
[1] and is projected to reach 7 % in the near futu-
re [2]. In 60 % of patients with cardiovascular di-
sease, asymptomatic cardiac dysfunction is obser-
ved, which is further transformed into heart failure
[3]- In this case, the mortality after the diagnosis
of heart failure during the first year reaches 15 %,
and in the subsequent six years dies more than
60 % [4]. The steady increase in the incidence of
heart failure, high costs of treatment and high mor-
tality rates determine the issues of prevention and
treatment as the most important socio-medical prob-
lem [1].

Among various pathologies, which are compli-
cated by heart failure, a special place is occupied
by the diseases of the thyroid gland [5]. Changes in
the size, consistency and structure of the thyroid
gland in 1995 were found in 59.2 % of the eastern
Ukrainian population and 60 % of the Chernobyl
accident liquidators; it exceeded the control figu-
res in 1980 by more than 10 times. An increase in
the incidence of thyroid diseases is noted up to this
time, both as among the liquidators of the accident,
and among those who have not been exposed to
ionizing radiation [6]. Both reduction and increase
in the concentration of thyroid hormones adverse-
ly affects the cardiovascular system. In thyroid toxi-
city, cardiac symptoms are the main, and sometimes
the only manifestation of thyroid disease [7].

Immune-inflammatory mechanisms of develop-
ment of heart failure are of great interest. At a cer-
tain stage of the development of many diseases, in-
cluding the thyroid gland, there is the activation of
the immune system, which may be the cause of the
development of the systemic inflammatory response.
The pro-inflammatory and anti-inflammatory cy-
tokines play a special role in these processes; it has
direct cardiotropic and vasotropic effects [8] and
may contribute to the formation and progression
of heart failure [9].

In recent years, the system of cytokines has a
significant role in forming and progressing chronic
heart failure of various etiologies (ischemic, inflam-
matory, infectious and allergic, etc.) [9]. At the same
time, some studies report the activation of the cy-
tokine system in thyrotoxicosis, which often occurs
as a result and on the background of an autoimmune

pathology of the thyroid gland [8]. Thus, the study
of the activity of proinflammatory cytokines (inter-
leukin-1a (Il-1a), interleukin-1 (I1-1B), interleu-
Kkin-6 (I1-6) and interleukin-8 (II-8) and anti-inflam-
matory cytokine (interleukin-4 (I11-4) in heart fail-
ure in thyrotoxicosis patients is the aim of our re-
search.

Materials and methods

All studies were conducted in full accordance
with the Helsinki Declaration and Ukrainian legi-
slation. The informed consent of all participants was
obtained prior to any medical procedures. We exa-
mined 64 patients who were treated for uncompli-
cated and complicated thyrotoxicosis.

The patients examined were divided into groups
depending on the presence of signs of cardiomyo-
pathy (heart failure): group I (main) consisted of
44 patients with thyrotoxic cardiomyopathy, which
was determined on the basis of general clinical signs.
Group II (experimental) consisted of 20 patients
with thyrotoxicosis and without cardiac symptoms,
with the exception of systolic tachycardia, and cli-
nically relevant concomitant cardial pathology of
other etiology and extracardial pathology. In addi-
tion, 20 practically healthy persons were examined -
group III (control group).

The average age of those surveyed in group [ was
42.0 = 12.5 years (from 16 to 63 years old); in
group Il - 42.0 = 7.3 (from 29 to 56 years old); in
group III - 43.3 = 7.5 (from 29 to 58 years old).
Statistically significant intergroup differences in age
were not detected (p=0.05).

Among the patients examined in all groups, wo-
men predominated - 66 % and 65 % in the main
group and the experimental group, respectively.

Measurement of the level of serum interleukins
was performed by solid phase enzyme immunoas-
say using standard ProCon IL-1a, ProCon IL-1,
ProCon IL-2, ProCon IL-6, ProCon IL-8 reagents ma-
nufactured by “Protein Contour”, RE.

Tablets were used as a solid phase, with anti-
bodies sorbed with them to interleukins. The deter-
minations were performed as follows: 1) the serum
to be examined was introduced into the well of the
tablet with antibodies sorbed on them; 2) during the
incubation, antigens bound to antibodies; 3) the plate
was washed off from the unbound antigen and added
antibodies to the immunoglobulins (secondary anti-
bodies) labeled with the enzyme; 4) the plate was
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Cytokines serum levels

[ group |

Fig 1. The serum levels of cytokines

washed again, and the enzyme substrate and chro-
mogen were added; 5) under the action of the pro-
duct of the enzymatic reaction chromogen changed
its color. The more antibodies labeled with the en-
zyme bound to antigen-antibody complexes, the
enzyme activity and the color intensity of the solu-
tion were higher. The concentration of antigen in
the sample was determined spectrophotometrical-
ly at a wavelength of 450 nm based on the optical
density of the colored solution. The calibration curve
was constructed, and the interleukin concentration
was calculated.

The study was conducted in the dynamics of the
pathological process: at admission to the hospital,
in 21 days and 6 months.

The data obtained was processed using varia-
tion statistics and the standard office suite Micro-
soft Office 2010 and SPSS, taking into account the
recommendations for medical and biological research.
Nonparametric methods were used for comparison
of data - the Kruskal-Uollis criterion for inter-group
comparisons and Rank-Mann-Whitney’s criterion
for comparing two choices. The correlation analy-
sis was performed using a nonparametric method
for calculating the Spearman rank correlation co-
efficient. The results were considered reliable at
95 % significance level (P < 0.05).

Results and discussion

The results obtained are presented in Fig. 1.
The concentration of IlI-1a in patients of group I
was 16.09 * 3.12 pg/ml, which was slightly higher
than the control (p=0.05), with a minimum value of
9.12 pg/ml and a maximum of 24.49 pg/ml (the dif-
ference between the minimum and maximum va-
lues was almost 2.7 times - both normal values and
values higher and lower than the values of group III
were observed). The concentration of II-1f was

B group Il

A group 1l

18.02 *+ 1.65 pg/ml, it was slightly significant abo-
ve the control values; however, the difference be-
tween the minimum and maximum values reached
3.2 times - from 8.29 to 26.12 pg/ml. The concen-
tration of 11-2 was 15.12 * 4.39 pg/m], i.e. not sig-
nificantly higher than the similar values in the con-
trol group (p = 0.05), and the difference in individual
values was greater than 4 times - from 7.36 pg/ml
to 29.58 pg/ml; 11-6 - 29.73 + 2.27 pg/ml (from
22.15 pg/ml to 38.84 pg/ml - difference more than
75%); 11-8 -29.67 + 2.12 pg/ml (from 21.64 pg/ml
to 37.59 pg/ml, the difference was almost 75 %).
The anti-inflammatory cytokine IL-4 concentra-
tion, on the contrary, was 14.99 + 1.10 pg/ml (from
6.39 pg/ml to 24.36 pg/ml - the difference be-
tween the maximum and minimum value was in
3.8 times), it was slightly higher than the control va-
lue and credibly higher than in group II (p < 0.05).

Compared to group II significant differences were
found in the concentrations of II-4 (p < 0.05), Il-6
(p < 0.001) and 11-8 (p < 0.001), and the rest did
not show significant differences.

As can be seen from the data presented, the in-
dividual values of the concentrations of Il-1a, 11-1f3,
[1-2 in the main group had more variety, any clear
regularity was not detected, despite the tendency of
their increase. In this regard, the focus of further
analysis was given to 11-4, 11-6 and II-8.

To determine the relationship between the con-
centration of 11-4, I1-6 and I1-8 and clinical data, a
correlation analysis was performed, which resulted
in a positive correlation between the severity of
heart failure and the concentration of II-6 and I1-8
(r=+0.783 and +0.610 respectively, p < 0.001), as
well as no correlation with the concentration of 11-4
(r=-0.157,p 2 0.05). Similar results were obtained
for the analysis of the relationships between the con-
tent of cytokines and the duration of the disease:
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Fig. 2. The concentration of cytokines depending on the duration of the disease: 1 — up o 6 months,

positive correlationr =+ 0.689 and +0.597, respec-

tively, for
tions with
These

concentrations of I1-6, I1-8 and I1-4 cytokines in pa-
tients with different duration of the disease (Fig. 2)
and with different severity of heart failure (Fig. 3).

Analys
concentra

duration of the disease more than 1 year. The con-
centration of [I-8, increasing already from the sec-
ond period, in the future remains relatively stable.
The serum level of anti-inflammatory cytokine 11-4

has no sig

ries of patients analyzed.

Cytokines serum levels, pg/ml

2 —from 6 to 12 months, 3 - 1-2 years, 4 — more than 2 years

Comparing the concentrations of cytokines in

[1-16, 11-6, 11-8 (P < 0.001), the correla- patients with varying degrees of heart failure it was
the concentration of II-4 were not found.  found that the most indicative dynamics was re-
data became the basis for comparing the vealed in the serum levels of II-6 and I1-8. Thus, the

is of the data allowed us to reveal that the

concentration of I11-6 was 26.70 + 2.96 pg/ml;
30.16 = 4.33 pg/ml and 35.86 + 2.21 pg/ml in the
absence of HF, at HF 1 st. and at HF 2a, respectively.

The concentration of 11-8 had less clear dynamics,

tion of I1-6 begins to increase with the but there was still a tendency to increase during the

nificant differences in all disease histo-

40

35

30

Interleukin-4 Interleukin-6
7] group 11l group Il HF 0 st.

2 HF | st.

Fig. 3. The concentration of cytokines depending on the degree of heart failure

Interleukin-8

HF Il-a st.

progression of heart failure: 29.47 + 3.99 pg/ml;
28.30 = 3.89 pg/ml and 32.16 * 4.81 pg/ml in the
absence of HF, with HF 1t and with HF of 2™ a st.,
respectively.

[tis interesting to note that in patients with oph-
thalmopathy a significantly higher concentration
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of 11-8 was observed compared to patients who
had no ophthalmopathy (23.93 * 1.87 pg/ml and
29.55 + 1.12 pg/ml, respectively, p < 0.05).

CONCLUSIONS

The I1-4 content did not have statistically signi-
ficant differences in patients with varying degrees
of heart failure although there was a tendency to
decrease the concentration compared to patients
who had no signs of heart failure (p = 0.05).

Thus, in patients with thyrotoxic cardiomyopa-
thy an increase in the concentration of cytokines
I1-6 and 11-8 was found, both in comparison with the
control group and the experimental group. To a greater
extent, the severity of deviations compared to the
control group performance is noted in the pheno-

mena of heart failure, as well as in patients with the
disease duration of more than 1 year. 11-4 has sig-
nificantly less variation compared to the control
group and the experimental group, with increased
concentrations more pronounced in patients with
the disease duration of more than 1 year. It can be
assumed that I1-6 and I1-8 are involved in the pro-
gression of heart failure and, less likely, in the for-
mation of cardiomyopathy since significant diffe-
rences in the control values and the value of the in-
dicators of the experimental group, as well as pa-
tients in the main group with duration of the di-
sease less than 6 months were not detected.

Conlflict of interests: authors have no conflict
of interests to declare.
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