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PECULIARITIES OF ASTHMA AND INSULIN RESISTANCE
DEPENDING ON THE TYPES OF OBESITY

Kharkiv National Medical University, Ukraine

The purpose of the study was to examine specific
clinical and laboratory signs and peculiarities of fatty
tissue distribution in patients with bronchial asthma
associated with diabetes mellitus, and their effect on
respiration function (RF).

Material and methods. 78 patients with non-
controlled severe-course asthma and diabetes melli-
tus type 2 were studied. The patients were divided
into 2 groups, with android and gynoid obesity types,
according to anthropometric signs. Blood chemistry
panel was performed: glycated hemoglobin (HbAIc),
glucose, triglycerides (TG), total cholesterol (CHOL),
low density lipoproteins (LDL), high density lipopro-
teins (HDL), and insulin resistance index (HOMA-IR).
Concentrations of total CHOL, TG, high density lipo-
proteins (HDL), and low density lipoproteins (LDL)
were determined using enzymatic method via pho-
tometer Solar PM 2111. Expiratory reserve flow
(ERF), forced vital capacity (FVC) and forced expira-
tory volume for 1% second (FEV1) condition was evalu-
ated based on analysis on a spirograph Spirokom
(Ukraine). Besides, the control level of asthma symp-
toms was considered using questionnaires ACQ-5.

Results and discussion. The android type patients
were older and had longer disease history versus the
patients with gynoid obesity type. The increase of ab-
dominal fat depots in patients with android type obe-
sity was associated with more pronounced changes in
carbohydrate-fat metabolism parameters, which was
manifested through elevated glucose, TG, LDL serum
values and decreased HDL concentrations. HbAlc and
HOMA-IR were reliably increased. Assessment of
external respiration function via a spirometer showed
that FEV1 % FVC % in patient groups with gynoid and
android obesity types were different as well. In pa-
tients with android obesity type, FEV1 and FVC pa-
rameters were reliably lower than in the group with
gynoid obesity type. Higher degree of ventilation dis-
orders in individuals with high waist circumference —
thigh circumference index can be due to fatty tissue
central topography type.

Conclusions. The obtained data are indicative of
various carbohydrate metabolism disorders, depend-
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ence of insulin resistance on obesity type, hormonal
balance, and RF decrease. Nevertheless, further com-
plex studies, aimed at investigation of clinical peculi-
arities and hormonal support of pathological proc-
esses in patients with the examined pathology are
required.

Keywords: bronchial asthma, diabetes mellitus
type 2, obesity.

Research relation to the plans, programs and
department research themes. The study was carried
out within the research work of the department of
propaedeutics of internal medicine Ne 2 and the nurs-
ing of the Kharkiv National Medical University "Factors
of formation, progression of various clinical pheno-
types of bronchial asthma, COPD and hospitalized
pneumonia: peculiarities of the course, comorbid
states, their prognosis and prevention" (state registra-
tion number 0116U004984).

Introduction. Increase in prevalence of asthma,
obesity, and diabetes mellitus type 2 has been ob-
served during the last two decades [4, 11, 17, 22, 23,
25]. Literature data demonstrate that these co-morbid
conditions can be associated with anatomic, inflam-
matory and combined mechanisms. In the last years,
the problem of co-morbidity attracts the investigators’
attention more and more, as the study of manifesta-
tions of combined pathology of various body systems
can promote revelation of disease formation mecha-
nisms and development of pathogenetically justified
therapy [13].

Irrespective of the mechanisms involved in this
process, the presence of diabetes mellitus or asthma
in obese patients considerably deteriorates quality of
life of this patient cohort [5, 10]. Conducted epidemiol-
ogical studies have shown contradictory results ver-
sus the sufficiently accumulated database of patients
with this disease [20]. Some authors showed that the
evidence of relation between asthma, obesity, and
diabetes mellitus type 2, associated with insulin resis-
tance, were found in an examined group of children
with obesity and asthma. Insulin resistance level was
1.5 times higher in children with obesity suffering from
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asthma versus obese children without asthma [8, 18,
26, 27].

Recently, these results were replicated in adults,
assuring the relation between inflammation of airways
and insulin resistance [12, 13]. In examined adult co-
hort, a direct correlation was found between the body
mass index (BMI) and asthma. Diabetes mellitus and
obesity can affect asthma course and severity to a
similar extent in men and women [9]. It is proven that
diabetes and obesity can affect the course and sever-
ity of the disease [19, 24]. Further study of this relation
would allow revealing the mechanisms of develop-
ment and progression of this disease in patients.

While progression of epidemiology of obesity and
asthma is observed, the mechanism of these relations
remains unclear. It has been shown that both
mechanical and inflammatory processes take place,
associated with the decrease in tidal volume rate in
respiratory system [11]. These mechanical changes
are related with both body mass index and abdominal
obesity. A study conducted in France has shown that
metabolic syndrome in asthma patients was associ-
ated with pulmonary function disorders subsequent to
control of body mass, age, sex, smoking status, alco-
hol consumption, physical activity in free time, as well
as cardiovascular pathology. Hypoxia associated with
abdominal obesity persisted in patients even after
smoking control. The presence of these mechanical
changes can result in increase of systemic hypoxia,
as well as make a contribution into systemic inflam-
mation, aggravating the disease [7].

Pulmonary hypertension with hypoventilation and
sleep apnea syndrome is deemed to be associated
with excessive body weight [2]. It was shown that obe-
sity promoted bronchial hyperreactivity, caused by
physical exercise both with and without asthma [11].
There are no reliable evidences of development of
excessive body weight as affected by asthma, related
with decreased physical activity and use of inhaled
glucocorticoids [19].

However, relationship between the changes in the
conditions of life and incidence of asthma was re-
vealed. It was shown that improved living conditions
contribute not only to obesity growth, but also to mor-
bidity from asthma [1, 16]. This can be attributed to
asthma of modernization disease, which increases the
risk of nutrition and increase body weight not only
limited weight gain [21]. According to several authors,
obesity and excessive weight are independent risk
factors in asthma, which is noted in global strategy of
asthma treatment and prophylaxis 2015 [19].

The purpose of the study was to examine spe-
cific clinical and laboratory signs and peculiarities of
fatty tissue distribution in patients with asthma associ-
ated with diabetes mellitus, and their effect on exter-
nal respiration function (RF)

Material and methods. In bioethical aspect, the
study was conducted in accordance with requirements
of the European Convention for the Protection of Ver-
tebrate Animals (Strasbourg, 18.03.1986), European
Economic Area Council Directive for the Protection of
Vertebrate Animals (Strasbourg, 24.11.1986), the Law
of Ukraine “On Medicinal Products”, 1996, articles 7, 8,
12, principles of ICH GCP (2008), GLP (2002),
“Procedure of Medicinal Products Clinical Trials and
Expert Evaluation of Clinical Trial Materials” and
“Typical Provision on Ethics Commission”, approved by
the orders of the Ministry of Health of Ukraine No. 523
dated 12.07.2012 and No. 616 dated 03.08.2012. The
study was conducted with minimum psychological
losses for the patients. The patients were fully informed
of the study methods and scope. The study compliance
with modern international and national requirements to
bioethical norms was approved by Ethics and Bioethics
Commission of Kharkiv National Medical University
(meeting minutes Ne 6 dated 03.06.2015).

The total of 78 patients with non-controlled severe-
course asthma and diabetes mellitus type 2 were stud-
ied. Anthropometric examinations were conducted in
accordance with conventional procedures. Obesity was
evaluated according to the classification (WHO, 1997).
The patients were divided into 2 groups depending on
obesity type according to anthropometric signs. Fat
deposition type was established by waist circumference
(WC) in accordance with WHO recommendations. The
android type included patients with waist circumference
(WC)/thigh circumference (TC) index more than 0.9 in
men and more than 0.85 in women. The gynoid type
included men and women with WC/TC index less than
0.85. The first group diagnosed with gynoid type
obesity included 43 patients, and the second group
included 35 patients with android type obesity. Duration
of the history of asthma in combination with diabetes
mellitus type 2 was 2 to 14 years. Hyperglycemia level
varied from 6.5 mmol/l to 7.8 mmol/l for 2—6 years. In
order to verify the asthma diagnosis and establish the
severity and control level of this disease, respiration
function (RF) was examined, and the patients were
tested using the questionnaire for control of asthma
symptoms ACQ-5. GINA 2014 criteria were used in the
assessment of the obtained data.

Exclusion criteria were severe endocrine diseases
of thyroid gland, hypophysis, diabetes mellitus type 1,
anemia, severe decompensated cardiac, hepatic, renal
failure. Besides anthropometric ones, biochemical pa-
rameters were tested — HbAlc %, glucose, triglycerides
(TG), cholesterol (CHOL), low density lipoproteins
(LDL), high density lipoproteins (HDL). HOMA-IR index
was calculated for diagnostics of insulin resistance.
Concentrations of total CHOL, TG, HDL, and LDL
were determined using enzymatic method through the
photometer Solar PM 2111.
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State of RF, FVC and FEV1 condition was evalu-
ated based on analysis of forced expiration curve reg-
istered on a spirograph Spirokom (Ukraine). Besides,
the control level of asthma symptoms was considered
using questionnaires ACQ-5. Pearson linear correla-
tion coefficient (r) was used in statistical data process-
ing for evaluation of interrelation between parameters.
The differences were deemed statistically significant
in p < 0.05. Statistical analysis was performed using
the software package (MS Office 2007).

Results and discussion. The tested parameters
showed almost no differences in men and women
groups (p = 0.05), which is why we continued the
analysis with patient groups including individuals of
different sex.

Data analysis has shown that the android type
patients were older and had longer disease history
versus the patients with gynoid type obesity (table).

Table — Results of anthropometric, biochemical and func-
tional tests depending on obesity type

Parameter Gygo:id4t§/pe Anorilr(;i%;ype
Age, years 47,3+ 2,45 52,31-3.12
Duration of disease history 8.21+1.15 (12,21 +2,01*
BMI 323%+19 (po339+23
WC, cm 95,7+8,1 (107,1+11.3*
HW, cm 120+12,9 | 117,9+10.3
WC/HW 0.81+0,01 | 0.94+0,04*
Glucose, mmol/l 4.45+0,47 | 5.02+0,34*
HbAlc 5,68 £ 0, 754 +£0,34*
HOMA-IR index 3,67+0,36 | 534+045*
Triglycerides, mmol/l 1.17+0,41 |1,92+055*
HDL, mmol/l 1.45+0,14 | 1.12+0,01*
LDL, mmol/l 3.12+0,33 | 4.01054+£*
FEV1% 67 +5.23 |57,68 3,56 +*
FVC% 62,34 £4,54 (58,71 +5.12 *
ACQ-5 16.7+2.31 135+1*

Note: p 2 0.05 - reliability of differences between the ex-
amined groups.

The increase of abdominal fat depots in patients
with android type obesity was associated with more
pronounced changes in carbohydrate-fat metabolism
parameters, which was manifested through elevated
glucose, triglycerides, LDL serum values and de-
creased HDL concentrations. HbAlc and Homeostasis
Model Assesment of Insulin Resistance (HOMA-IR)
index were reliably increased. According to many in-
vestigators, morphological and functional peculiarities
of visceral fatty tissue are important factors in devel-
opment of obesity complications [1, 3, 12]. Adipocytes
of the visceral region compared to the adipocytes
gluteofemoral region have a higher density and sensi-
tivity to B1, B2, and B3 adreno receptors, steroid and
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androgen receptors, reducing the number and affinity

to a2 adrenoreceptors and receptors for insulin. This

provides an increased sensitivity of visceral adipo-

cytes to the lipolytic effects of catecholamines and a

higher mobilization of free fatty acids in the portal sys-

tem [6, 15, 14, 16].

Assessment of external respiration function
showed that FEV1 %, FVC % in patient groups with
gynoid and android obesity types were also different.
In patients with android obesity type, FEV1 and FVC
parameters were reliably lower than in the group with
gynoid obesity type. Higher degree of ventilation dis-
orders in individuals with high waist circumference /hip
width (WC/ TC) index can be due to fatty tissue central
topography type. It is known that fat deposition in tho-
racic and abdominal cavities in men is associated with
decreased of FVC % and, to a lower degree, FEV1.
Correlation analysis of the values of parameters regis-
tered during anthropometric examination of patients
has shown that, in general, anthropometric indexes are
reliably increased in the age-specific sample.

The highest values of correlation coefficients
between age and WC/HW ratio were found (r = 0.52,
p < 0.05), which are indicative of the increase of fat
depots. Thus, one of the most sensitive anthropomet-
ric parameters associated with age is WC/HW ratio,
which makes sense, as the patient cohort with the
high WC/HW ratio has longer disease history.

Correlation analysis of RF and biochemical pa-
rameters: blood levels of glucose (r = 0.26, p < 0.05),
TG (r=0.27, p < 0.051), HOMA-IR index (r =0.27, p <
0.05), ACQ( r=0.33, p<0.05) confirms essential influ-
ence of this factor in the change of carbohydrate-fat
metabolism and quality of life. RF effect on insulin
resistance is evidenced by negative correlation with
HOMA-IR index (r = - 0.20, p < 0.05).

Conclusions
1. Factors indicating individualized asthma morbidity

risk can include excessive body weight caused by

disturbance of muscular and fatty body compo-
nents, as well as centralization of fat deposits.

2. Bronchial hyperreactivity is associated with inflam-
mation and, possibly, hormonal balance and carbo-
hydrate-fat metabolism disorders.

3. Constitutional changes result in more pronounced
respiratory disorders in asthma patients with diabe-
tes mellitus type 2 and obesity.

Nevertheless, further complex studies aimed at
investigation of clinical peculiarities and hormonal
support of pathological processes in patients with the
examined pathology are required.

Abbreviations: HOMA-IR — Homeostasis Model
Assesment of Insulin; Resistance RF — respiratory
function; FEV1 — Forced expiratory volume in 1 sec.;
FVC - Forced vital capacity; CHOL — cholesteroal;
TG - triglycerides; HDL — high density lipoproteins;
LDL — low density lipoproteins
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OCOBJINBOCTI EPOHXIANBbHOI ACTMU TA IHCYNIHOPE3UCTEHTHOCTI

B 3ANEXHOCTI BIf TUMY OXWUPIHHA

€pbomeHko . B.

Pe3rome. Memoro pobomu Byno BuB4MTK cneundpivHi KniHivHi Ta nabopaTopHi 03HaKkM Ta 0cobNMBOCTiI po3-
NoAiNny *XMPOBOi TKAHWHM Y MaUiEHTIB 3 BPOHXiIanNbHOK acTMO, NOEAHAHO 3 LyKpOBUM AiabeTom, Ta iX BNAMB
Ha (PYHKLil0 30BHILLIHLOrO AMXaHHS.

Mamepianu i mMemodu: Bcboro o6cTexkeHo 78 nauieHTiB 3 OpoHXiarnbHOK acTMOK TSXKKOro nepebiry Ta Lykpo-
BMM giabetom Tuny 2. MNauieHTiB Byno po3aineHo Ha rpynu 3a aHAPOIiAHMMM Ta TMHEOIAHUMU TUNAMU OXMPIHHSA. Y
KpoBi BM3Ha4vanu BmicT: HbAlc, rntokosu, Tpurniuepmais, XonecTtepuHy 3aranbHoro, NinonpoTeiHiB HU3bKOI LLiNbHO-
CTi, ninonpoTeiHiB BUCOKOI LWiNbHOCTI, iHAEKCY iHcyniHopeanucTeHTHocTi (HOMA-IR) dhoTOMETpUYHMM MEeToaOoM.
BenununHu popcoBaHoi KUTTEBOI EMHOCTI NEreHiB Ta opcoBaHOro BUAKXY 3a 1-y CeKyHAy OLHEHO criiporpadivHo.

Pesynbmamu i o62oe8opeHHs. MNauieHTn aHgpoigHoro Tuny 6ynu ctapwmmy Ta manu GinbL TpyuBany icTopito
3aXBOPHOBAHHS Y MOPIBHSAHHI 3 NauieHTamMn 3 riHEOIAHUM OXUPIHHAM. 3pOCTaHHSA 4ENO0 XUPY Yy YepeBHil MOPOX-
HWHI B NaLi€HTIB 3 OXMUPIHHAM aHAPOIAHOrO TNy NOB'A3aHO 3 GiNbLU BUPaXXEHMMM 3MiHaMK NapameTpiB MeTabo-
ni3mMy BYrneBOAIB i XMPIB i3 NiABULLEHHSAM PIiBHA [MHOKO3W, TpUrniuepuais, NiNONPOTEIHIB HM3bKOI LWiNbHOCTI Ta
3HWKEHHSM PiBHSA NINONPOTEIHIB BUCOKOI LLINbHOCTI, koHUeHTpauii HbAlc Ta HOMA-IR 6ynn gocToBipHO nigsu-
LeHi. Y nauieHTiB 3 aHAPOIHUM TUMOM OXMPIHHS NOKa3HUKM (bopcoBaHOro BUAuxy 3a 1-y cekyHay, opcoBaHoi
XWUTTEBOI EMHOCTI NereHiB 6ynu HWKYMMK, HiX Y rpyni 3 FiHOIGHUM TUMOM OXUPIHHS.

BucHosku. BcTaHOBNEHO pi3Hi po3naau ByrneBogHoro Metaboniamy, 3anexHicTe pe3ncTeHTHOCTI 40 iHCyni-
HY BiZ TUMY OXMWPIHHSA, FOPMOHANbHOrO 6anaHcy Ta NopyLUEHHS PYHKLT 30BHILLHLOIO ANXaHHS.

Knto4yosi cnoBa: 6poHxianbHa actMa, LyKpoBun giabeT 2 Tuny, OXMPIHHS.
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OCOBEHHOCTU BPOHXUANIbHON ACTMbl U UHCYNUHOPE3UCTEHTHOCTU

B 3ABUCAMOCTU OT TUNA OXUPEHUA

Epemenko I'. B.

Pesrome. Llenb — n3yuntb cneumdunyeckue knmHmdeckme n nabopatopHble NpusHaku n ocobeHHOCTU pac-
npegeneHns XMpoBOW TKaHW Y NauMeHTOB C OPOHXManbLHOM acTMON, COBMELLEHHON C caxapHbiM AnabeTom, n
UX BNNAHWE Ha (PYHKLMIO BHELUHErO AbIXaHUS.

Mamepuarnbsi u memoOdsl. Bcero obcnenoBaHo 78 nauneHToB ¢ OpOHXMANbHOM aCTMOW TSDKENOro TeYEHUS n
caxapHblM gvabetom Tuna 2. MauyuneHTbl ObiNn pasgeneHbl Ha rpynnbl N0 aHAPOUAHOMY Y TMHEOUAHOMY TUMNam
oxupenus. B kpoBu onpegensnu cogepxaHue: HbAIc, rmokosbl, TpUrnMuepmnaos, XonecrepuHa obLiero, nmno-
NPOTEMHOB HMW3KOW MITIOTHOCTW, JUMOMNPOTEMHOB BbLICOKOW MITIOTHOCTWU, WMHAEKCA WHCYNMMHOPE3NCTEHTHOCTU
(HOMA-IR) dhoTomeTpu4eckuM MeTogoM. BenuunHel opcrpoBaHHON XMU3HEHHOW EMKOCTU NErknx n opcmpo-
BaHHOrO BblJOXa 3a NEPBYH CEKyHAOY OLeHEeHbl cnmporpaduyecku.

Pesynbmamei. MNMauneHTbl aHapovaHoro Tuna 6einy ctaplle u nvenu Gonee AnUMTENbHYO UCToputo 3abone-
BaHWS MO CPABHEHMIO C NAUMEHTaMKN C TMHEOUAHUM OXUpeHneM. PocT geno xuvpa B GproLLHON NONOCTK Y NaumneH-
TOB C OXXUPEHMEM aHLAPOMAHOIO TMMNa CBA3aHO C 6ornee BblpaXXeHHLIMU U3MEHEHNSIMU NapaMeTpoB MeTabonunama
YIMEBOAOB U XUPOB C MOBLILLEHNEM YPOBHS TTHOKO3bl, TPUIMNLEPUOO0B, NMUNOMPOTEMHOB HU3KOWM MIIOTHOCTU U CHU-
XEHNEM YPOBHS NINMOMPOTENHOB BbICOKOM NIIOTHOCTU, KOHUeHTpaumm HbAlc n HOMA-IR Obinv 4OCTOBEPHO NOBbI-
LWEeHbl. Y NauMeHToB C aHAPOUAHBIM TUMOM OXMPEHMS NokasaTeny GOpCUpPOBaHHOIO BbiAOXa 3a NEPBYIO CEKyHAY,
POpPCNPOBAHHOM XXM3HEHHOW EMKOCTM NTETKMX ObINM HUXKE, YEM B Ipymnne C rMHOUAHbLIM TUMOM OXUPEHWSI.

Bbi600b1. YCTaHOBMEHbI pasnuyHble pacCTPOMCTBa YrneBogHOro obMeHa, 3aBUCUMOCTb PE3UCTEHTHOCTU K
WHCYMVHY OT TUMNa OXMPEHUs, ropMOHanbHoro 6anaHca n HapyLeHnst yHKLMM BHELLHETO AbIXaHusl.

KnroueBble cnoBa: 6poHxmnanbHasa actma, caxapHbiil guabet 2 Tuna, OXXupeHue.

CratTa Hagivwna 02.04.2018 p.
PexomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuyiliHoi koneeil nicns peyeH3ysaHHs
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