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Study the level of thymus stromal lymphopoietin
in the blood of persons exposed to asbestos

Abstract. Asbestos dust is classified as a carcinogen by the International Agency for Research on
Cancer. Asbestos particles, binding cations, leach the cell environment. The initiation of the release
of dust particles activates the NF-kB signaling cascade, which in turn includes the synthesis of
pro-inflammatory cytokines, such as thymus stromal lymphopoietin (TSLP). The increased level of
these cytokines is directly related to malignant processes in the body.

The aim of the study is to study the level of TSLP in the blood serum of people exposed to asbestos.
The material for the study was cytokines isolated from the blood serum of 40 exposed to asbestos
and 50 healthy people. Peripheral blood samples were collected from workers of the Zhitikara
asbestos mining company of the city of Kostanay. The content of the main TSLP levels in blood
serum was determined by ELISA the Human TSLP ELISA Kit (Biorbyt Ltd, UK, No. orb138077).
The optical density of the reaction products was determined using a spectrophotometer with a
wavelength of 450 nm.

The concentration of TSLP in the blood serum were increased 3 times in persons exposed to
asbestos compared to the control group (p = 0.000011).

The concentration of the level of TSLP can serve as a diagnostic biomarker of a number of diseases
that are induced by asbestos.
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Introduction

Asbestos is a mineral fiber that is part of rocks and is widely used by industry [1]. All identified
forms of asbestos have been classified by the International Agency for Research on Cancer as
carcinogens for humans. [2]. Kazakhstan is one of the five largest asbestos producers in the world and
produces about 230 thousand tons of chrysotile asbestos per year, of which 95% is exported [3].

Thymus stromal lymphopoietin (TSLP) is an immune cytokine originating from epithelial cells
that regulates the inflammatory response mediated by Th2 cells. TSLP promotes the initiation and
maintenance of an immune response, is a marker of defects in the differentiation of the epidermal
barrier and is strongly involved in the pathogenesis of asbestos [4].

When breathed, large fiber particles generally land in the upper respiratory system, where they
can be easily expelled from the body with the aid of villi. Asbestos causes lung cancer, laryngeal cancer,
pleural mesothelioma, stomach cancer, esophageal cancer, colon cancer, and rectum cancer because
they infiltrate the lower respiratory system and irritate the lungs [5]. The risk of disease depends on the
duration and intensity of contact, as well as on the type, length and thickness of the inhaled fibers.
Recent findings suggest a genetic tendency linking asbestos exposure to idiopathic pulmonary fibrosis,
another fibrotic lung disease [6]. A number of observations indicate that immune
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responses regulate the manifestations of the disease in asbestos. The T-cell cytokine +y-interferon
reduces fibroblast proliferation and fibrosis. The radiologically assessed degree of asbestos in persons
exposed to asbestos is inversely proportional to the reaction of T cells [7].

The aim of the research is to study the level of thymus stromal lymphopoietin in the blood serum
of people exposed to asbestos.

Materials and methods of research

Cytokines were isolated from the blood serum of healthy and asbestos-exposed individuals.
Peripheral blood samples were collected from workers of the Zhitikara asbestos mining company of
Kostanay. The study included 40 participants exposed to asbestos dust (aged 24 to 63 years). The
control group includes 50 healthy individuals (aged 39 to 69 years). Sampling was carried out by the
National Research and Production Center of Transfusiology of the city of Astana. Informed consent to
the use of biological materials in the study was obtained from all participants of the study. A medical
institution staff collected the material, which was accompanied by a detailed questionnaire. The
following were the selection criteria for the control group: absence of acute neurological, autoimmune,
allergic or chronic diseases (Table 1).

Measurements of the concentration of thymic stromal lymphopoietin (TSLP) were determined
using the Human TSLP ELISA Kit (Biorbyt Ltd, UK, no. orb138077) definitions according to the
manufacturer's instructions. The optical density of the reaction products was determined using a
spectrophotometer with a wavelength of 450 nm.

Statistical analyses were carried out using the MedCalc and Post Hoc Tukey HSD program.
Correlation analysis was carried out using Spearman's criterion. Statistical reliability was established at
p<0.05. Correlation analysis was carried out using the Pearson criterion. Statistical reliability was
established at p <0.05.

Table 1
Parameters of the studied and control groups

Parameters Study group Control group
Gender male -30 male -29
female -10 female-21
Average age (years) male -44 male -45
female-48 female -52
Work experience (years) 10 years or less -20 -
More than 10 years - 20 -
Smoking status Smoking -21 Smoking -10
Non- smoking -17 Non- smoking -38
Ex- smoking -2 Ex- smoking -2
p <0.05 compared to the control group

Results

Levels of TSLP in the serum of people exposed to asbestos showed a significant difference from
the control (p = 0.000011). TSLP was 3 times higher in the study group compared to the control group (F
ratio = 21,89429) (Fig. 1). In the control group, the level of thymus stromal lymphopoietin was 194
pg/ml, while in the asbestos-exposed group it was 610 pg/ml.
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Two groups were considered to research the long-term and short-term impacts of asbestos, based
on the work experience of people in the study group.

Comparing the groups by the categories presented in Table 1, the following trends can be
noticed: the results for the working for more than 10 years and the working for less than 10 years are
similar (606 pg/ml and 613 pg/ml). Nevertheless, the concentration of TSLP in the control group is 194
pg/ml. Serum TSLP concentrations in individuals with less than 10 years of experience and with more
than 10 years of experience differ significantly from the control group (p = 0.000067) (Fig. 2).
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Figure 1. Levels of TSLP in blood serum of persons exposed to asbestos and control groups (F-ratio
=21.89429, *p = 0.000011)
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Figure 2. TSLP concentrations in the control group and according to work experience (F-ratio =
10.81762, p=0.000067, *p = 0.00612, **p= 0.99904, ***p = 0.0054)

The concentration of TSLP in the blood serum of smokers and non-smokers had no significant

differences with the control group.
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As a result of the findings, we know that asbestos causes inflammatory reactions and excessive
cytokine production, which further activates a cascade of reactions and prompts the activation of cells
such as: dendritic cells, B cells, T cells, cells of innate immunity, which in turn provokes inflammatory
diseases and in some cases oncology [8-11].

It has been proved that the level of TSLP has a direct relationship with various diseases, an
increased amount of this cytokine indicates various inflammatory reactions [12; 13].

According to the study that level of TSLP was increased in the smooth muscles of the respiratory
tract in patients with COPD [14], this suggests a link between cigarette smoke and TSLP. The generation
of TSLP produced by cigarette smoke extract involves oxidative stress and TNF-aR activation. Thus,
these limited data help to link TSLP with changes in the lungs caused by cigarette smoke [15]. Anzalone
et. al, showed an increase in the number of cells expressing TSLP mRNA in the bronchi of patients with
stable COPD and control smokers with normal lung function, indicating an additional role of TSLP in
the immune pathogenesis of COPD [16].

All of these stimuli are likely to induce NF-kB-dependent TSLP expression in human lung
epithelial cells. The production of TSLP can be stimulated by some pathogenic pathogens or repetitive
environmental exposure, resulting to Th2-mediated human disease.

Conclusion
Asbestos dust enters the organism and damages tissues while also causing cytokine-induced
inflammation and activating TSLP expression. This indicates that TSLP can be utilized as diagnostic
biomarkers and that it has a wide range of applications in medicine.
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AcOecT dacepiHe ymbIparaH ajaMAapAbIH KaHBIHAAFbI TMIMYCTBIK CTPOMAaaAbAbl
AM(QONOITUH AeHTelliH 3epTTey

Angarnma. AcOecr manbsl "KaTepai icikri 3eprrey >KeHiHJeri XaaAblKapaaAblK areHTTiKTe"
KaHIlepOTeH peTiHJAe KapacTepblaaAbl. KaTronaapasr OaitaaHbpICTBIpaThIH acOecT Gealrekrepi skacya
opTaceH ciatiaeHaipeai. Illag Oeamekrepin mbirapyAsr 0acray NF-kB curnaa kackaabIH icke KocaAbl,
04 ©3 KeseriHje TMMyc crpomMaabasl AnMm¢orniostus (TSLP) cnaxTer KaObiHyFa Kapchl IIMTOKMHAEPAIH
CHHTe3iH KaMTuAbl. bya nmuTokuHaepaiy >Korapblaaybl OpTaHU3MAETL KaTepai IpoljecTepMeH Tikeaen
OallaaHBICTEL.

3eprreyaiH MakcaTbl-acOecTKe VINBIpaFaH ajaMAapAblH KaH capbICyblHAarel TSLP  jgenreiiin
3eprrey.

3eprrey Matepuaasnl peTiHge acOect acepine yrbiparan 40 agaMHbIH >koHe 50 cay aJaMHBIH KaH
capbICyblHaH OeaiHreH IMTOKMHAep 3eprreadi. Ilepudepnsaarik kan yariaepi Kocranait KaaachbIHBIH
Xitikapa acOecr Tay-KeH OalibITy KOMOMHATHIHBIH KbI3MeTKepAepiHeH >KuHaAAbl. KaH cappicybIHAAFDI
TSLP nerisri genreniniyg kypamsl Human TSLP ELISA Kit (Biorbyt Ltd, YasiOpuranmusa, Ne orb138077)
>KMBIHBI I1aiiJalaHa OTBIPBII, UMMYHO]EepMeHTTIK Taaday diciMeH aHBIKTaAAbl. Peakiins eHimMaepiHiH
ONTUKAABIK THIFBI3ABIFBI TOAKBIH Y3BIHABIFEI 450 HM 004aTbiH  cIeKTpodOTOMETp KOMeTiMeH
OpPHATbHLAABL.

Kan capricypingarsr TSLP koHIleHTpanmsaChIHBIH KypaMbl Oakblaay TOObIMEH CaAbICThIPFaHAA
acOecT acepiHe yIIbIparaH agaMaapaa 3 ece sxorapbl 004451 (p = 0.000011).

Tumyc crpomaababl AMMQONOSTUH KOHIEHTpalus JeHreili acOecT TyAblpaThlH Oipkarap
aypyaapAblH AMarHOCTUKAABIK OMOMapKepi 604a adalbl.

Tyriin ce3aep: UIMTOKMHAEP, TUMYCTBIK CTPOMaAbAbl AUMQOIIOITUH, acOecT acepi, acoecTos
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A.A. Apumiosa, T.b. bucapuna, O.B. byarakosa, A.A. Kycannosa, P.J1. bepcumOaes
Espasuiickuti nauuonaronoi ynusepcumem umenu /1.H. I'ymuresa, Acmana, Kasaxcman

Nsy4denne ypoBHsI TMMYCHOIO CTPOMaabHOTIO AMMQOMNOITHHA B KPOBU ANII,
HOoABep>KeHHBIX BO3AeVCTBUIO acOecTa

Annsoramms. AcOecroBas IbIAb KaaccMUIIMpPOBaHa KaK KaHIeporeH «MeXXAyHapOAHBIM
areHTCTBOM IIO0 M3Y4eHMIO paka». YacTuiipl acOecTa, CBsA3bIBas KaTMOHBI, BBIIIEAauMBAIOT Cpely
KAeTKu. VIHunmanust BbICBOOOXKAeHMs1 dactudek Ibiam akTusupyeT NF-kB curnaamsnbiil Kackag,
KOTOPBIN B CBOIO O4YepeAb BKAIOUaeT CUMHTe3 IIPOBOCIIaANTEeABHBIX LIUTOKMHOB, TaKMX KaK TUMYCHBIN
crpomaabHblil AauM¢ornostuH (TSLP). ITosbiieHHbI YpOBeHb AaHHBIX IUTOKMHOB HEIIOCpe ACTBEHHO
CBsI3aH CO 310KadyeCTBEHHBIMI IIpolLieccaMyl B OpraHmuaMme.

Ileapro mccaegoBaHmst sBAseTCs u3ydeHme yposHs TSLP B chIBOpOTKe KpoBU AIOA€l],
IIOABEPTIINXCs BO3AEIICTBUIO acOecTa.

Matepuaaom aas uccaeAoBaHmsA ABAAANCH IUTOKUHEI, BhlAeA€HHBIE U3 CIBOPOTKI KpoBu 40-Ka
AI0A€11, TIOABEPTIIINXCS BO3AeicTBMIO acOecta, 1 50 340poBbIX a104eri. OOpasisl mepudepudecKoit
KpoBu OblaM coOpaHbl y paOOTHMKOB JKUTHMKapMHCKOTO acOecToBOro IOpHO-000raTUTeAbHOIO
koMOnHara ropoga Kocranait. Cogepkanme ocHoHOro yposHs TSLP B cpIBOpOTKe KpoBU
orpejeAsaAy MeTOAOM MMMYHOpEPMEHTHOTO aHaAm3a C MCIIoAb3oBaHumeM Habopos Human TSLP
ELISA Kit (Biorbyt Ltd, BeamxoOpuranmsa, Ne orb138077). Onrmueckas IIAOTHOCTh ITPOAYKTOB
peakLyy yCTaHaBAMBaAach C IIOMOIIEIO CIIeKTpodoTOMeTpa C 4AMHOI BOAHBI 450 HM.

Cogepxanme koHueHTpauuyu TSLP B cplBOpOoTke KpoBM OblAO B 3 pasa BBl y ANII,
IIOABEPTIINXCS BO3AIICTBIUIO acOecTa, 110 CpaBHEHMIO ¢ KOHTPOAbHOM rpynmoi (p = 0.000011).

KoHnenTpanms ypoBHSI THMYCHOTO CTPOMaAbHOTO AMMQOIIODTMHA MOKET CAYKUTh Kak
AVIaTHOCTIYECKIIT O11oMapKep HEKOTOPOTO psida 3aboaeBaHIII, KOTOPBIe MHAYIIMPYIOTCS acOeCTOM.

Karouesble ca0Ba: IMTOKMHDIL, TUMYCHBIN CTPOMAaAbHBII AMM(l)onoaTMH, BO3A€eVICTBUS acOecTa,
acbecrtos.
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O1OTEeXHOAOINS FBIABIMU-3€PTTE€y MHCTUTYTBIHBIH AMpPeKTOpbl, JKaambl Omoaorms >KoHe TeHOMINKa

Kadegpaceiupiy Menrepymrici, A.H. I'ymmaes arwingarsr Eypasmsa yatTteik yHusepcuteti, CoTraes
kerneci, 2, Acrana, KazakcraH.
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