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Pesome

Lle/iblo ;aHHOMO UCCe0BaHMSA ABASETCA MOWUCK acCOLMALMM HAUYUA XPOHUYeCKoro 6porxuTa (XB) 1 ypoBHS aAMNOKMHOB KPOBU Yy AL, 25-44 net
C abA0MUHaNbHbBIM OXMpeHueM (AO) 1 6e3 Hero. ViccnegoBaHWe BbINOIHEHO Ha NOMYNALMOHHOM BbIGOPKe XuTenei ropoaa Hosocnbupcka (1415 ye-
noBeK). Moc/e UCKN0YeHNA WL, C 3apUKCUPOBAHHOM BPOHXO0BCTPYKLMEN N C OTCYTCTBMEM AaHHbIX CIMPOMETPUM Ans aHaausa 6bina chopMmpo-
BaHa noABbI6opka B pasmepe 1086 yenoBeka, BO3pacT o6cnefoBaHHbIX coctasua 37,8 [32,0;41,9] roga. BceM muam nponsseseHa aHTpONoMeTpus,
c6op aHaMHe3a 1 3abpaHa KPOBb 13 JIOKTEBOW BeHbI /1/1f ONpe/e/IeHNA NoKasaTenen IMNMAHOro NpoduAs, ypoBHA FOKO3bI U aAVNNOKMHOB. [lnarHos
XB BbICTAaBAANCA HAa OCHOBaHMM CTaHAAPTHOMO 3NWUAEMUONOrMHECKOro ONPOCHMKA NPU HAa/IMYUM KaLlA C MOKPOTOI He MeHee 3 MecALLeB B roAy Unu
MpY HaMYUM MeANLIMHCKOM ncTopum 3abonesanunsa. PesynbtaThl. Y any ¢ Xb n AO peructpuposanuch 6o/1ee BbICOKME 3Ha4eHUA CUCTONNYECKOTO ap-
TepuanbHoro gasnenus (CAZ) (p=0,001) u gnactonuyeckoro aprepuansHoro gaenenus (JAZL) (p=0,003), HabntogannCh aTeporeHHble U3MeHeHUs
B /MNUAHOM npodune (60/1ee BbICOKME MOKA3aTe M X0/1eCTepUHA IMMONPOTENHOB HU3KOW NaoTHOCTU (XC-JIHM), Tpuravuepuaos (TT), HU3Kve xone-
CTepvHa IMMONPOTENHOB BbICOKOM MIOTHOCTM (XC-/IBIM)) 1 60/1ee BbICOKME MOKasaTe/In MoKO3bl MO CPaBHeHMIo ¢ vuamu 6e3 AO. LLiaHe Hannuus
XB 6b11 accouumpoBaH ¢ kypeHuneM, AO u ysesnuyeHvem CA/. [Mpu M3yHeHUM KOHLLEHTPaLUM aAUMOKMHOB KpoBW Y anL, ¢ Xb 1 6e3 Hero nosiy4eHo, 4To
y im, ¢ XB 1 AO pernctpupoBanuncs 60s1ee BbiCOKMe ypoBHU pesucTuHa (p=0,023), ammanna (p=0,041), nHtepaeiikuna 6 (IL-6) (p=0,002), C-nentuga
(0,0001), uHcynuna (p=0,035), nentuna (p=0,0001), pakTopa Hekposa onyxonu anbda (TNFa) (p=0,003) u ratokaroH-nogo6Horo nentuaa 1(GLP-1)
(p=0,001) no cpaeHeHuto c cimuamm ¢ Xb n 6e3 AO. Mpu npoBeaeHNN 04HOGAKTOPHOTO NOTMCTUHECKOrO PerpeccOHHOrO aHaamn3a noay4eHo, YTo
waHc Hannuus Xb o6paTHO accoummnpoBaH ¢ ypoeHeM pesuctuHa (OLL 0,998 A 0,997-0,999) u nentuga YY (PYY) (OLU 0,994 AM 0,989-0,999),
MOZe/I CTaHAAPTM30BaHbI MO NOJTY, BO3PAcTy, OKpyxHocTv Tanum (OT) u ctaTycy Kypenus. Mpu BK/tOYeHUM 06erX MONEKY/ B MOAE/b MHOTOdaK-
TOPHOrO IOFMCTUYECKOrO perpeccMoHHoro aHaamsa smecte ¢ AO, CA/], KypeHueM, NosioM 1 BO3pacToM accoumanum 6biam NoayyeHbl TOAbKO ANs
pesuctuHa (OLL 0,998 A1 0,997-0,999) v kypenus (OLL 4,656 AN 2,802-7,738). 3akatodeHue. Y auu 25-44 net waHc Haanuma Xb npamo accoumu-
poBaH c KypeHueM 1 AO, 06paTHO acCoLMMPOBaH C KOHLieHTpaLMeli B KpOBM Pe3nCTMHA, He3aBMCUMMO OT Mo/a 1 Bo3pacTa.

Knro4deBbie c/n0oBa: xporuyeckutll 6poHxum, a60oMuHanbHOE OxUpeHUe, MOA0dble NUYa, adUNOKUHBI, pe3ucmuH, PYY, kyperue
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McTo4YHMKM puHaHCHpoBaHuA
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CooTBeTcTBUE NpUHUUNAM 3TUKU

Mcecnegosarme 0406peHO /I0Ka/bHBIM 3TUYECKUM KomuTeToM HUUTIIM — dunvran MLUml CO PAH (MpoTokon N2 71 ot 27.02.2024). ViccnefoBaHue Bbl-
NO/IHEHO B COOTBETCTBMM C NPUHLMNaMM Xe/IbCUHCKON AeKnapauun. Bce nnua, BKAKOYEHHbIE B MCCNeA0BaHNE AMLa, MOAMUCHIBAAN MHPOPMUPOBaHHOE
cornacue, 0,06peHHOe I0Ka/bHbIM 3TUHECKM KOMUATETOM.
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Abstract

The aim of this study was to investigate the association between the presence of chronic bronchitis (CB) and blood adipokine levels in individuals aged
25-44 years with and without abdominal obesity (AO). The study was conducted on a population-based sample of 1,415 residents of Novosibirsk. After
excluding individuals with documented broncho-obstruction and missing spirometry data, a subsample of 1,086 individuals aged 37.8 [32.0; 41.9] years
was formed for analysis. All individuals underwent anthropometry, anamnesis collection, and blood collection from the cubital vein to determine lipid
profile, glucose, and adipokine levels. CB was diagnosed based on a standard epidemiological questionnaire in the presence of a cough with sputum for at
least 3 months per year or with a medical history of the disease. Results. Individuals with chronic bronchitis and oxidative stress had higher systolic blood
pressure (SBP) (p=0.001) and diastolic blood pressure (DBP) (p=0.003), atherogenic changes in the lipid profile (higher levels of low-density lipoprotein
cholesterol (LDL-C), triglycerides (TG), and low levels of high-density lipoprotein cholesterol (HDL-C)) and higher glucose levels compared to individuals
without oxidative stress. The likelihood of having chronic bronchitis was associated with smoking, oxidative stress, and increased SBP. When studying the
concentration of blood adipokines in individuals with and without CB, it was found that individuals with CB and AO had higher levels of resistin (p=0.023),
amylin (p=0.041), interleukin 6 (IL-6) (p=0.002), C-peptide (0.0001), insulin (p=0.035), leptin (p=0.0001), tumor necrosis factor alpha (TNFa) (p=0.003)
and glucagon-like peptide 1 (GLP-1) (p=0.001) compared to individuals with CB and without AO. Univariate logistic regression analysis revealed that the
odds of having CB were inversely associated with the levels of resistin (OR 0.998 CI 0.997-0.999) and peptide YY (PYY) (OR 0.994 CI 0.989-0.999); the
models were adjusted for gender, age, waist circumference (WC), and smoking status. When both molecules were included in the multivariate logistic
regression analysis model along with AO, SBP, smoking, gender, and age, associations were obtained only for resistin (OR 0.998 Cl 0.997-0.999) and
smoking (OR 4.656 Cl 2.802-7.738). Conclusion. In individuals aged 25-44 years, the odds of having chronic kidney disease are directly associated with
smoking and AO, and inversely associated with the blood concentration of resistin, regardless of gender and age.
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Introduction
the majority of patients with classical CB develop a form

The classical definition of chronic bronchitis (CB),
i.e. wet cough for at least three months a year for at least
two consecutive years in the absence of other causes, is
used worldwide. However, recently the validity of CB as a
separate diagnosis has been questioned. This is caused by
a number of factors, the main one of which is the Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
(global guidelines for chronic obstructive pulmonary
disease (COPD)), where chronic bronchitis as a separate
disease has been removed altogether; it is defined rather
as a phenotype or COPD manifestation. This is because

of obstruction, since the mechanisms of inflammation
and bronchi remodelling are very similar to those in
COPD patients (GOLD 2025) [1]. In Russia, the clini-
cal guidelines for chronic bronchitis (2024) specify the
classical criteria and describe algorithms for diagnosing
and differential diagnosis [2]: US authors stick to the
same concept; they rely on the classical clinical definition
(wet cough for at least three times a year for at least two
years), emphasising assessment of risk factors (smoking,
occupational hazards) and identification of other causes
of chronic caugh [3]. However, it is hardly possible to




Apxusb BHyTpeHHel MepAnumHbL ® Ne 4 o 2026

OPUTMHAABHBIE CTATHU

rule out all causes of bronchial inflammation; that is why
numerous expert believe that the “pure” CB hardly exists,
it is usually a part of another respiratory condition. The
criteria of “three months and two years” have mostly his-
torical meaning; however, they are useful for epidemio-
logical studies [4].

Over the years, obesity has been studied as a contrib-
uting factor of chronic respiratory conditions, including
CB. Higher body weight and excessive fat deposits are
associated with systemic low-grade inflammation, which
can facilitate inflammatory responses in bronchi and
boost sputum production, creating conditions for CB [5].

A large population-based study reported an associa-
tion between abdominal and general obesity and a high
risk of chronic respiratory inflammation (including clin-
ical manifestations resembling chronic bronchitis) and
poorer outcomes. A prospective study of obese individu-
als showed a higher incidence of COPD, including mani-
festations resembling chronic bronchitis [6]. Besides, in
patients with COPD, overweight modifies the clinical
presentation: obesity affects symptom intensity, exacer-
bation frequency and overall disease severity, indirectly
evidencing the role of adipose tissue and metabolic dis-
orders in pathogenesis of chronic bronchopulmonary
findings [7]. However, another large-scale cohort study
demonstrates a dubious association between body mass
index (BMI) and the risk of COPD: in some study arms,
excessive body weight is associated with a higher risk
of symptoms, while other subjects demonstrate protec-
tive effects, underlining the heterogenity of effects from
adipose tissue and its products on the respiratory system
(8].

The objective of this study is to search for an asso-
ciation between presence of CB and blood adipokines in
patients with AO.

Materials and methods

In 2013-2016, the Research Institute of Internal and
Preventive Medicine, a branch of the Federal Research
Centre at the Institute of Cytology and Genetics, Sibe-
rian Branch of the Russian Academy of Sciences, hosted
a population-based study among the citizens of Novo-
sibirsk aged 25 to 44 years. The study was performed
under state-finance topic No. FWNR-2024-0002.

For population sampling, the database of the Terri-
torial Federal Compulsory Medical Insurance Fund was
used, which included subjects of 25 to 44 years of age
in one district of Novosibirsk with the typical industrial,
social, populational, demographic, and transport struc-
tures, as well as population migration levels. A random
number generator was applied to form a random rep-
resentative sample of 2,500 individuals. Younger age
groups are known to be more reluctant to respond, that is
why stagered epidemiological incentives were used: post

invitations, phone calls, mass media ads. 1,512 individu-
als were screened; the response rate was 60.5%. After
the exclusion of pregnant women and women on mater-
nity leave, the study included 1,415 subjects (670 men,
47.3 %, and 745 women, 52.7 %). The mean age was 37.3
[31.8; 42.0] years. All subjects signed an informed con-
sent form for personal data processing.

Respiratory symptoms were identified using the WHO
respiratory disease detection tool and ECRHS (European
Community Respiratory Health Survey) questionnaire
[9]. The epidemiologic diagnosis of CB was made in the
presence of wet cough for at least three months a year or
a history of the disease. Besides, respiratory function was
tested using spirometry under the spirometry guidelines
with the use of Spiro USB Micro Medical Limited (UK)
in order to rule out bronchial obstruction.

Exclusion criteria were: recorded bronchial obstruc-
tion and lack of spirometry results for the analysis.

Eventually, the sample comprised 1,086 subjects
(517 men (45.4%), and 569 women (54.6 %); the mean
age was 37.8 [32.0;41.9] years old).

Subjects receiving drug treatment accounted for
under 1% and did not affect the final results.

All patients had their height, wights, waist circumfer-
ence, and blood pressure (BP) measured. Subjects” height
was measured using a vertical height meter in the upright
position without shoes, with the accuracy of 0.5 cm. For
weighing, calibrated electronic hospital scales were used;
and the measurement accuracy was 100 grams. BMI was
calculated as follows: BMI = body weight (kg) / height
(m?). Overweight was reported as BMI > 25 kg/m?, obe-
sity was diagnosed at BMI > 30 kg/m? [10].

Waist circumference (WC) was measured using a
measuring tape, placed horizontally strictly between the
lower costal arch and sacral section of the iliac bone.
Abdominal obesity (AO) was reported as waist circum-
ference of > 94 cm in men and > 80 cm in women [10].

BP was measured three times at a 2-minute interval
on both arms seated after 5-minute rest, using Omron
MS5-I (Japan) blood pressure sensor; the mean of the three
measurements was recorded. AH was reported using the
epidemiological criteria, where SBP was > 140 mm Hg
and/or DBP was > 90 mm Hg [11].

All subjects underwent a one-off fasting blood draw
from their ulnar vein (12 hours after meal). Lipid profile,
i.e. triglycerides (TG), high-density lipoprotein choles-
terol (HDL cholesterol) and total cholesterol (TC), as
well as serum glucose levels, were measured using enzy-
mic methods with standard Termofisher reagents (Fin-
land) and Konelab 30i analyser (Finland).

Serum glucose was converted into plasma glucose
using the following formula: Plasma Glucose (mmol/L) =
= -0.137+1.047 x serum glucose (mmol/L). An elevated
fasting plasma glucose level was reported at > 7 mmol/L
[12].
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1086 people 25-44 years old (517 men, 569 women)

Chronic bronchitis group, n=274
(men 155 (56,6 %),
women 119 (43,4 %))

Group without chronic bronchitis,
n=812

(men 362 (44, 6%),
women 450 (55,4 %))

Subgroup chronic bronchitis and
abdominal obesity, n=138

Subgroup of chronic bronchitis
without abdominal obesity, n=136

Figure 1. Study design

Low-density lipoprotein cholesterol (LDL choles-
terol) was calculated using Friedewald formula: LDL
cholesterol = TC — (TG / 2.2) — HDL cholesterol.
According to epidemiological criteria, elevated blood
LDL cholesterol levels were reported at LDL cholesterol
and TG of > 3.0 mmol/L and > 1.7 mmol/L, respectively
[13].

Non-high-density lipoprotein cholesterol (non-HDL
cholesterol) values were calculated as follows: non-HDL
cholesterol (mmol/L) = TC (mmol/L) — HDL choles-
terol (mmol/L).

Characteristics of the subjects with and without CB
are presented in Table 1.

A multiplex assay using Luminex 20 MAGPIX flow
cytometer was utilised to measure the blood levels of
biomolecules associated with secretory activity of vis-
ceral fat cells:

a) using Human Adipokine Magnetic Bead
Panel 1 kit (EMDMillipore Corporation, Ger-
many): adiponectin, adipsin, lipocalin-2, resistin,
plasminogen activator inhibitor 1 (PAI-1);

b) using Human Metabolic Hormone V3 kit (EMD-
Millipore  Corporation, Germany): amylin,
C-peptide, ghrelin, glucose-dependent insulino-
tropic polypeptide (GIP), glucagon-like peptide-1

Subgroup without chronic bronchitis
and with abdominal obesity, n=321

Subgroup without chronic bronchitis
and without abdominal obesity, n=491

(GLP-1), glucagon, insulin, pancreatic polypep-
tide (PP), peptide YY (PYY), interleukin 6 (IL-
6), leptin, monocyte chemoattractant protein 1
(MCP-1), tumour necrosis factor alpha (TNF-a),
secretin.

SPSS package (version 13.0) was used for statistical
prosessing of results. The normality of distribution was
tested using the Kolmogorov-Smirnov test. Since the dis-
tribution of the majority of tested parameters was not
normal, the data for continuous variables are presented as
Me [25%; 75 %], where Me is the median, 25% and 75 %
are the 1st and 3rd quartiles; categorical variables are
presented as absolute and relative values — n (%). Two
independent samples were compared using the Mann-
Whitney U test. For ratio comparison, the Pearson’s chi-
square test was utilised. Associations were evaluated with
the help of the multivariate logistic regression analysis
under the following conditions: a dependent variable,
dichotomic: presence/absence of CB; independent obser-
vations; absence of multicollinearity; linear dependance
between each independent variable and log odds (loga-
rithm factors); tail independence. Results of the multivar-
iate logistic regression analysis are presented as odds ratio
(OR) and 95 % confidence interval (CI) for OR. The zero
hypothesis significance level (p) was set at 0.05.
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Table 1. Clinical and anamnestic data of individuals with and without CB

| Indicators | CB group (+), n=274 CB group (-), n=812 P
Age, years ) .
Me [25%:75%] 38.5 [32.6;42.0] 37.2 [31.8;41.9] 0.057
Men 155 (56.6 %) 362 (44.6%)
Sex, n % 0.001
Women 119 (43.4%) 450 (55.4%)
BMI, kg/m?
Me [25 %75 %] 26.2[22.6;29.9] 24.8 [21.9528.5] 0.002
WC, cm
Me [25 %75 %] 89.0 [80.0;98.1] 84.0 [74.0;94.2] <0.001
AO,n % 138 (50.4 %) 321 (39.5 %) 0.002
SBP, mmHg
123.0 [113.4;132.1 118.5 [109.5;129, .001
Me [25%:75 %] 3.0 [113.4;132.1] 8.5 [109.5;129,0] <0.00
DBP, mmHg ) .
Me [25%:75%] 80.5 [74.0;89.5] 78.0 [71.0;85.6] <0.001
HR, beats/min
Me [25%:75 %] 74.0 [67.0;80.0] 72.0 [66.0;79.0] 0.102
TCH, mmol/l
.2 [4.5;5. 4.9 [4.2;5. .004
Me [25%:75 %] 5.2 [4.5;5.8] 9 [4.2;5.6] 0.00
LDL-C, mmol/L
Me [25%:75%] 3.3 [2.7;3.9] 3.1[2.5;3.7] 0.002
HDL-C, mmol/L
Me [25 %75 %) 12 [11;15] 13 [11;15] 0.009
NonHDL-C, mmol/L
Me [25 %75 %) 38 [32;46] 36 [29;42] <0.001
TG, mmol/L
Me [25%:75 %] 1.0 [0.7;1.6] 0.9 [0.7;1.4] 0.006
Glucose, mmol/l
Me [25 %:75% 5.8 [5.4;6.2] 5.6 [5.3;6.0] 0.001
Never smoked 56 (20.4 %) 356 (43.8 %)
Smoking, n (%) Smokes 173 (63.1%) 207 (25.5%) 0.0001
Smoked, but quit 45 (16.4 %) 249 (30.7 %)
Hypertension, n (%) 70 (25.5 %) 143 (17.7 %) 0.004
TG=>1,7 mmol/L, n (%) 60 (21.9%) 128 (15.8 %) 0.020
LDL-C23,0 mmol/L, n (%) 172 (62.8%) 429 (52.9%) 0.004
Glucose >7 mmol/l, n (%) 13 (4.7 %) 16 (2.0%) 0.014

Note: CB — chronic bronchitis, SBP — systolic blood pressure, DBP — diastolic blood pressure, AG — arterial hypertension, HR — heart rate, BMI — body mass index,
WC — waist circumference, TC — cholesterol, LDL-C — low-density lipoprotein cholesterol, HDL-C — high-density lipoprotein cholesterol, non-HDL-C — non-high-density
lipoprotein cholesterol, TG — triglycerides, Me — median, 25% and 75% — st and 3rd quartiles

Study results

The study group included subjects with CB:
274 patients (25.2 %).

Individuals with CB and AO had higher systolic
blood pressure (SPB) (p=0.001) and diastolic blood
pressure (DBP) (p=0.003) vs. individuals without AO.
Besides, subjects with CB and AO demonstrated ath-
erogenic changes in their lipid profile (higher LDL
cholesterol, TGs and lower HDL cholesterol values) as
well as higher glucose levels vs. subjects without AO
(Table 2).

Subjects with CB and AO more frequently had a his-
tory of smoking, but currently smoked less (p=0.001)
than patients with CB who did not have AO. They also

had a higher incidence of AH (p=0.007) and hypertri-
glyceridemia (p=0.002). Of note, despite the fact that
subjects with CB and AO had higher absolute values
of LDL cholesterol vs. subjects without AO, there
were no differences between the incidence of hyper-
LDL cholesterol values between these arms (p=0.278)
(Figure 2).

Male subjects with CB and AO had more differ-
ences in their smoking status (p=0.023): used to smoke
(15 (20.0%) vs. 5 (6.3%)), smoked less at present (50
(66.7%) vs. 67 (83.8%)); approximately the equal
number of men mentioned that they had never smoked
(10 (13.3%) vs. 8 (10.0%)) vs. subjects with CB and
AO. Men with AO also had higher incidences of AH
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(p=0.007) and hypertriglyceridemia (p=0.0001) vs. men
without AO (Figure 3).

Female subjects with CB and AO also differed in
their smoking status (p=0.017): used to smoke more
(19 (30.2%) vs. 6 (10.7%)) and mentioned that they
had never smoked before (15 (20.0%) vs. 5 (6.3%));
approximately the equal number of women shared that
they currently were smokers (29 (46.0 %) vs. 27 (48.2 %))
vs. individuals with CB without AO. Women with AO
had a high rate of AH (p=0.007) vs. women without AO.
Hyperglycaemia was reported more often in women with
CB who also had AO (2 (3.2 %)) (Figure 4).

The logistic regression analysis showed that the odds
of CB increases more than 5-fold in smokers, 1.5-fold in
the presence of AO, and is associated with higher SBP
values (Table 3).

Blood adipokine tests showed that individuals with
CB had higher values of adipsin (1.1 times higher),
IL-6 (1.4 times higher), C-peptide (1.1 times higher),
GIP (1.1 times higher), PP (1.2 times higher), PYY was
1.2 times lower than in subjects without CB (Table 4).

Patients with CB and AO had higher levels of resis-
tin, amylin, IL-6, C-peptide, insulin, leptin, TNFa, and
GLP-1 vs. patients with CB, but without AO (Table 5).

Table 2. Quantitative indicators of metabolic risk factors in individuals with CB in subgroups with and without AO

Subgroups CB /AO (-), n=136 CB /AO (+), n=138

Indicator Me [25 %375 %) Me [25 %375 %] P
Age, years 379 31.8;41.4 39,8 33.9;42.5 0.019
BMI, kg/m? 22.6 20.7;25.1 29.8 27.3;32.9 0.0001
WC, cm 80.0 74.1;87.9 98.0 90.8;105.9 0.0001
SBP, mmHg 120.0 110.1;128.9 125.0 115.4;137.0 0.001
DBP, mmHg 78.5 71.6;86.8 83.0 75.4;91.5 0.003
HR, beats/min 73.0 66.0;79.0 74.0 67.3;82.8 0.110
TCH, mmol/l 5.0 4.3;5.7 5.2 4.6;5.9 0.141
HDL-C, mmol/L 1.3 1.1;1.5 1.2 1.0;1.4 0.0001
LDL-C, mmol/L 3.2 2.6;3.8 3.4 2.7:4.0 0.315
NonHDL-C, mmol/L 3.6 3.0;4.4 4.1 3.3;4.8 0.018
TG, mmol/L 0.8 0.6;1.4 1.3 0.9;1.9 0.0001
Glucose, mmol/L 5.7 5.3;6.1 59 5.5;6.2 0.027

Note: CB — chronic bronchitis, AO — abdominal obesity, SBP — systolic blood pressure, DBP — diastolic blood pressure, AG — arterial hypertension, HR — heart rate, BMI — body
mass index, WC — waist circumference, TC — cholesterol, LDL-C — low-density lipoprotein cholesterol, HDL-C — high-density lipoprotein cholesterol, non-HDL-C — non-high-
density lipoprotein cholesterol, TG — triglycerides, Me — median, 25% and 75 % — 1st and 3rd quartiles
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Figure 2. Frequency of metabolic risk factors in individuals with CB depending on the presence of AO

Note: CB — chronic bronchitis, AO — abdominal obesity, TG — triglycerides, LDL-C — low-density lipoprotein cholesterol, PA — physical activity, AG — arterial hypertension.
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Figure 3. Frequency of metabolic risk factors in men with CB depending on the presence of AO

Note: CB — chronic bronchitis, AO — abdominal obesity, TG — triglycerides, LDL-C — low-density lipoprotein cholesterol, PA — physical activity, AG — arterial hypertension
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Figure 4. Frequency of metabolic risk factors in women with CB depending on the presence of AO

Note: CB — chronic bronchitis, AO — abdominal obesity, TG — triglycerides, LDL-C — low-density lipoprotein cholesterol, PA — physical activity, AG — arterial hypertension

Table 3. Univariate logistic regression analysis of the odds of having CB depending on metabolic risk factors

(standardized by gender, age)

95 % confidence interval (CI)

Indicator

OR P
Lower limit | Upper limit

Smoking,

Smokes vs never smoked 5.187 3.629 7.415 0.0001
Smoked but quit vs never smoked 1.084 0.705 1.667 0.712
AO, yes vs no 1.480 1.117 1.962 0.006
SBP, per 1 mm Hg. 1.013 1.003 1.022 0.010
TG per 1 mmol/l 1.148 0.981 1.342 0.085
Glucose, per 1 mmol/l 1.144 0.983 1.331 0.083

Note: AO — abdominal obesity, AG — arterial hypertension, PA — physical activity, LDL-C — low-density lipoprotein cholesterol, Non-HDL-C — non-high-density lipoprotein

cholesterol, TG — triglycerides, OR — odds ratio.
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Table 4. Levels of the studied human adipokines (Me [25 %;75 %])

274

Adipokines | Group CB (+), n=274 Group CB (-), n=812 P
Adiponectin, pug/ml 42.3 [28.1;115.2] 37.2 [23.9;120.1] 0.233
Adipsin, pg/ml 12.5 [9.0;14.9] 11.0 [6.9;13.9] 0.001
Lipoclin-2, ng/ml 458.7 [274.0;945.3] 378.1 [190.0;1214.7] 0.304
Resistin, ng/ml 22.6 [12.6;31.6] 21.2 [13.4;31.5] 0.902
Amylin, pg/ml 170.8 [38.3;536.2] 132.2 [22.3;619.3] 0.954
IL-6, pg/ml 6.2 [3.5;13.9] 6.3 [5.0;14.2] 0.741
PAI-1, ng/ml 1.4 [0.7;3.8] 1.0 [0.6;2.0] 0.001
C-peptide, ng/ml 0.8 [0.4;1.4] 0.7 [0.2;1.2] 0.027
Insulin, pmol/L 438.6 [277.6;646.6] 463.9 [277.6;675.4] 0.749
Leptin, ng/ml 4.3 [1.5;8.5] 4.1 [1.6;7.8] 0.770
MCP-1, pg/ml 243.7 [144.9;328.0] 230.6 [158.2;313.2] 0.440
Ghrelin, pg/ml 29.3 [18.6;56.2] 36.4 [18.1;95.4] 0.258
TNFa, pg/ml 4.6 [2.9;7.4] 4.5[2.9;7.0] 0.294
GIP, pg/ml 27.9 [169.8;448.7] 25.2 [15.7;50.5] 0.032
Glucagon, pg/ml 266.9 [169.8;448.7] 267.8 [169.3;492.2] 0.495
PP, pg/ml 11.1 [6.0;23.8] 12.4 [8.3;23.4] 0.178
GLP1, pg/ml 43.2 [26.5;85.8] 37.0 [20.5;74.5] 0.001
PYY, pg/ml 48.2 [36.0;66.2] 58.0 [37.8;79.2] 0.008
Secretin, pg/ml 22.4 [14.1;68.3] 22.5 [15.6;69.0] 0.831

Note: CB — chronic bronchitis, PAI-1 — plasminogen activator inhibitor type 1, IL-6 — interleukin 6, MCP-1 — monocyte chemoattractant protein-1, TNFa — tumor necrosis factor-
alpha, GIP — glucose-dependent insulinotropic polypeptide, PP — pancreatic polypeptide, GLP1 — glucagon-like peptide type 1, PYY — peptide YY, Me — median, 25% and 75% —

Istand 3rd quartiles

Table 5. Levels of the studied blood adipokines in individuals with CB with AO and without it (Me [25 %; 75 %])

People with CB (n=274)

Adipokines P
No AO (n=136) Yes AO (n=138)
Adipokines 40.5 [30.0;101.1] 47.9 [27.1;121.7] 0.682
Adiponectin, pug/ml 12.1 [8.2;14.6] 12.7 [9.7;15.4] 0.079
Adipsin, pg/ml 407.6 [227.6;781.9] 484.8 [328.8;1066.0] 0.065
Lipoclin-2, ng/ml 21.5 [10.7;30.1] 24.2 [16.0;32.0] 0.092
Resistin, ng/ml 130.7 [23.5;502.8] 189.8 [103.4;547.5] 0.023
Amylin, pg/ml 6.0 [1.4;10.4] 6.5 [4.0;14.2] 0.041
IL-6, pg/ml 1.2 [0.6;1.9] 1.7 [0.8;5.7] 0.002
PAI-1, ng/ml 0.6 [0.2;0.9] 1.2 [0.5;1.7] 0.0001
C-peptide, ng/ml 404.4 [277.4;549.7] 483.2 [322.9;719.1] 0.035
Insulin, pmol/L 1.8 [0.7;4.5] 6.8 [4.0;11.8] 0.0001
Leptin, ng/ml 232.0 [141.0;322.9] 256.6 [145.4;331.6] 0.652
MCP-1, pg/ml 29.3 [17.9;61.0] 29.3 [18.8;50.3] 0.656
Ghrelin, pg/ml 4.1 [2.7:6.5] 5.6 [3.4;7.8] 0.003
TNFa, pg/ml 27.5 [16.9;49.5] 29.5[20.2;55.7] 0.225
GIP, pg/ml 228.2 [155.4;413.3] 323.1 [206.2;506.4] 0.001
Glucagon, pg/ml 11.1 [6.7;23.3] 11.1 [5.5;25.9] 0.912
PP, pg/ml 41.8 [25.1;80.6] 52.1 [31.7;89.0] 0.072
GLP1, pg/ml 48.2 [36.0;67.7] 48.2 [35.3;65.5] 0.886
PYY, pg/ml 20.3 [11.9;36.5] 23.5 [17.4;80.4] 0.169

Note: CB — chronic bronchitis, AO — PAI-1 — plasminogen activator inhibitor type 1, IL-6 — interleukin 6, MCP-1 — monocyte chemoattractant protein-1, TNFa — tumor necrosis
factor-alpha, GIP — glucose-dependent insulinotropic polypeptide, PP — pancreatic polypeptide, GLP1 — glucagon-like peptide type 1, PYY — peptide YY, Me — median, 25% and

75% — 1stand 3rd quartiles.
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Table 6. Logistic regression analysis of associations of adipokines with the odds of having chronic kidney disease,

standardized for gender, age, smoking status, and WC

Univariate regression analysis

Indicators 95 % confidence interval (CI)
OR P
Lower limit Upper limit
Adipsin at 1 pg/ml 1.008 0.995 1.021 0.227
IL-6 at 1 pg/ml 0.997 0.983 1.011 0.664
C-peptide at 1 pg/ml 1.121 0.901 1.396 0.306
GIP at 1 pg/ml 1.000 0.997 1.004 0.914
PP at 1 pg/ml 1.002 0.998 1.005 0.310
PYY at 1 pg/ml 0.994 0.989 0.999 0.030
GLP-1at 1 pg/ml 0.999 0.999 1.000 0.082
Resistin at 1 mcg/ml 0.998 0.997 0.999 0.020
Amylin at 1 pg/ml 0.989 0.972 1.007 0.218
Insulin at 1 pg/ml 1.0001 1.000 1.0002 0.285
Leptin at 1 ng/ml 1.0001 1.000 1.0002 0.537
TNFa at 1 pg/ml 1.009 0.963 1.056 0.714

Note: PAI-1 — plasminogen activator inhibitor type 1, IL-6 — interleukin 6, MCP-1 — monocyte chemoattractant protein-1, TNFa — tumor necrosis factor-alpha, GIP — glucose-
dependent insulinotropic polypeptide, PP — pancreatic polypeptide, GLP1 — glucagon-like peptide type 1, PYY — peptide YY, OR — odds ratio.

Table 7. Results of multivariate logistic regression analysis of the relationship between adipokines and

the chance of having CB
Multivariate regression analysis
Indicators 95 % confidence interval (CI)
OR P
Lower limit Upper limit
Age by 1 year 1.043 0.998 1.090 0.062
Sex, men vs women 1.268 0.764 2.107 0.358
Smokes vs. doesn’t smoke 4.656 2.802 7.738 0.0001
AO, yes vs no 2.300 1.402 3.774 0.001
PYY at 1 pg/ml 0.998 0.992 1.004 0.420
Resistin 1 mcg/ml 0.998 0.997 0.999 0.0001

Note: AO — abdominal obesity, PYY — peptide YY, OR — odds ratio

When the logistic regression analysis included adi-
pokines, which demonstrated significant differences at
previous stages of the study, it was established that the
odds of CH were directly correlated with resistin levels
and had inverse relationship with PYY levels (Table 6).

Where the model included both molecules, which
demonstrated associations with the odds of CB in the
univariate regression analysis (resistin and PYY), age,
gender, smoking status, and presence/absence of AO, it
was found out that the odds of CB in younger popula-
tion is over 4.5-times higher in smokers and is 2.3 higher
with AO; it is directly associated with age and has inverse
relationship with resistin levels, irrespective of gender
(Table 6).

Discussion

We have demonstrated in a group of subjects of 25 to
44 years of age that the presence of CB is associated with
active smoking status, higher SBP values and AO. These

results confirm and supplement the existing knowledge
about the multi-factor nature of early manifestations of
chronic respiratory diseases and are of practical signifi-
cance for early prevention and screening.

The leading role of smoking in forecasting CB devel-
opment is in line with the extensive epidemiologi-
cal data on tobacco smoking as the main risk factor of
bronchitis and COPD. Current reviews and guidelines
emphasise that, even in young people, prolonged smok-
ing significantly increases the odds of chronical bronchi
inflammation and subsequent progression of obstructive
changes [14].

Association between CB and AO in young people
correlates with recent studies, which show that abdom-
inal obesity is associated with a higher risk of chronic
inflammatory respiratory conditions and reduced pul-
monary function irrespective of BMI. Mechanisms
trigger impairment of respiratory function (diaphragm
limitations, reduced lung capacity), as well as metabolic
inflammatory changes linked to the biochemical activity
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of adipose tissue, which worsen cough and facilitate
chronic inflammation in bronchi [15].

Resistin activates transcription factor NF-kB and
signal cascades via TLR4/CAPI receptors in monocytes
and macrophages, inducing production of pro-inflam-
matory cytokines (TNF-a, IL-6,etc.). In such settings,
higher resistin levels correlate with systemic and local
inflammation in lungs, and a number of studies demon-
strated an association with impaired pulmonary func-
tion and COPD severity [16]. At the same time, despite
the fact that the majority of studies report direct asso-
ciation between blood resistin levels and development
of bronchopulmonary diseases [17], Wang et al. dem-
onstrated reduced serum resistin and leptin levels in
COPD patients, which was most prominent in patients
with cachexia [18]. In this study, we have also observed
inverse association between resistin levels and CB; in
subjects with CB and AOQ, its levels were higher than in
subjects without AO. It can evidence that resistin can
be a marker of chronic inflammation in bronchi also in
individuals with normal BMI levels.

PYY is an intestinal peptide (it is mostly secreted by
L-cells of distal segment of the bowels); it is primarily
known as a regulator of appetite and energy exchange
(through Y-receptors, including Y2). Nevertheless, PYY
can also modify systemic metabolic and inflammation
responses, and can affect respiratory system via the intes-
tine — lungs axis [19]. Another possible association of
PYY — bronchopulmonary system can be the fact that
PYY suppresses appetite and impacts energy distribu-
tion, while changes in PYY levels are associated with
changes in the body fat mass. Since AO impairs respi-
ratory function and worsens systemic inflammation,
changes in PYY concentrations can indirectly alter the
risk of respiratory symptoms. In other words, a higher
PYY level is associated with lower fat tissue deposits;
therefore, the load on the bronchopulmonary system
drops [20]. We have observed the inverse association
between the PYY level and CB, and there was no correla-
tion when resistin was included in the model.

Conclusion

In individuals of 25 to 44 years of age, the odds of
CB are associated with active smoking status, SBP and
AO. The odds of CB in individuals of 25 to 44 years old
have inverse association with blood PYY and resistin
levels; however, when age, gender, smoking status, AO
status, PYY, and resistin were included in the model, the
association remained only with smoking status, AO, and
blood resistin. The results confirm the available data on
the presence of cause-effect relation between develop-
ment of CB and AO; they also add to the understand-
ing of the pathogenetic patterns of bronchopulmonary
inflammations.
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