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[ Abstract ]

attention. Insulin resistance (IR) is an important pathogenesis of type 2 diabetes mellitus (T2DM) . However, the relationship

Background In recent years, pulmonary function injury caused by diabetes has attracted people’ s

between IR and pulmonary function has not been clear. Objective To analyze the relationship between IR and pulmonary
function in T2DM patients. Methods A total of 260 T2DM patients hospitalized in the Department of General Internal Medicine
and Department of Endocrinology, Beijing Chao—yang Hospital, Capital Medical University from August to December in 2019
were selected. All patients were divided into IR group (n=105) and non—IR group (n=155) according to the presence or absence of
IR. The general data, laboratory examination indicators and pulmonary function indexes were compared between the two groups.
Spearman rank correlation analysis and multiple linear regression analysis were used to explore the related factors of homeostasis
model-insulin resistance (HOMA-IR) in T2DM patients. Results The age in the IR group was younger than that in the non—-IR
group, body mass index (BMI) in the IR group was greater than that in the non-IR group, glycosylated hemoglobin (HbA,,) , fasting
blood glucose (FPG) , triglyceride (TG) and high—sensitivity C—reactive protein (hs—CRP) in the IR group were higher than those
in the non—IR group, and high—density lipoprotein (HDL) in the IR group was lower than that in the non—IR group (P < 0.05) . The
percentage of forced vital capacity in predicted value (FVC%pred) , percentage of forced expiratory volume in the first second in
predicted value (FEV,%pred) and percentage of total lung capacity in predicted value (TLC%pred) in the IR group were lower than
those in the non—IR group (P < 0.05) . Spearman rank correlation analysis showed that HOMA-IR was positively correlated with
BMI, HbA,,, FPG, TG and hs—CRP, and negatively correlated with HDL, FVC%pred, FEV,%pred, TLC%pred and percentage
of diffusion capacity for carbon monoxide of lung in predicted value (DLCO%pred) in T2DM patients (P < 0.05) . Multiple
linear regression analysis showed that HOMA-IR was independently correlated with FVC%pred (B =-0.610) , FEV,%pred
(B =-0.506) , TLC%pred (B =-0.511) , DLCO%pred (B =-0.583) in T2DM patients, respectively (P < 0.05) .
Conclusion Pulmonary function injury in T2DM patients with IR is mainly characterized by the decline of restrictive ventilation
function and diffusion function, and the higher HOMA-IR, the more obvious the decline of restrictive ventilation function and
diffusion function in T2DM patients.

[ Key words ]  Type 2 diabetes mellitus; Insulin resistance; Pulmonary function
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Table 1 Comparison of general information and laboratory examination indicators between the two groups

an oo T SR T e e (R ) o e
x5, g/m ’ ’ A S TR W
TG IR 41 105 66/39 56.1+10.6  25.91+2.92 6 (10) 0 (400) 56 (533) 13 (124) 36 (343)
IRA 155 97/58 524+13.1  27.67+4.39 6 (14) 0 (350) 87 (56.1) 11 (7.1) 57 (36.8)
oL hes e g kI 0.002" 2.493" -3.903" -0.327" —0.582° 2.091°
P{H 0.964 0.013 < 0.001 0.744 0.561 0.352
g1 HbA, ~ FPG ~ HDL ~LbL C hs-CRP
(x5, %) (x+s, mmol/L) (x+s, mmol/L) (x+s, mmol/L) (x+s, mmol/L) (M (QR), mg/lL)
T IR 4 8.59 +2.07 6.21 + 1.64 1.10 £ 0.26 2.80+0.91 1.61 £ 1.06 0.94 (1.59)
R4 9.89 £2.10 8.32+2.70 0.97 £0.21 2.83+0.94 2.20+1.28 1.62 (3.37)
VoL Es e R} -4.878" -7.835" 4.323" -0.305" —4.022" -3.112°
PAE < 0.001 < 0.001 < 0.001 0.761 < 0.001 0.002

. IR= BREZEARST, BMI= R F8%5L, HbA, = BHEIMLAIE A, FPG= 251k, HDL= M3 EIgE M, LDL= IUHEIREN, TC= =B HH,

hs-CRP= i C KW Fom x*MH, "Fom o, “Fom Z{H

R2 WHBEMINREIARILE (x25, %)

Table 2 Comparison of pulmonary function indexes between the two

£S5 T2DM 3 TLCY%pred HCH Z 1 £ 02 M 109 73 Hr

Table 5 Multiple linear regression analysis on related factors of TLC%pred

groups in patients with T2DM
AH B FVC%pred  FEV,%pred  FEV/EVC  TLC%pred  DLCO%pred i B SE B’ tE Pl
TIRAL 105 106381518 101.31£1606  7821£598 95961042 9332+ 1421 5 4.887 1.537 0.221 3.179 0.002
IR4L 155 100931374 96.94+1391 7890521 91711042 90.21+12.68 I -0.078 0.056 -0.089 -1.400 0.163
1l 3011 2332 ~0.984 3192 1852 BMI -0.201 0.171 -0.074 —-1.181 0.239
Pl 0003 0020 0326 0002 0065 WARFERC  0.001 0.002 0.028 0.413 0.680
HOMA-IR  -0.511 0.178 -0.176 -2.868 0.004

2 FVC%pred= FH 1l & b7 BUTE M A 40, FEV, %pred= 55
1R I S4B BUOHE A B 23t FEV/FVC= 55 1 P 1 0S
UG ] TG A F A, TLCYopred= il i 5 i 00 @ 20 1,
DLCO%pred= fili— U fkAe ki i B HE Y H 53 1

£ 3 T2DM HE#H FVC%pred HITEH F 0L M 434

Table 3 Multiple linear regression analysis on related factors of

FVC%pred in patients with T2DM

Gy B SE B’ tH Pl
5 8.538 1.951 0.284 4.376 < 0.001
AEI 0.143 0.071 0.121 2.026 0.044
BMI -0.188  0.217 -0.051 -0.870 0.385
WeHRHE%C  -0.005  0.002 -0.144 —2.257 0.025
HOMA-TR -0.610  0.226 -0.155 -2.699 0.007

R4 T2DM 3 FEV %pred HIDEH R Z 02t B4 53Hr
Table 4 Multiple linear regression analysis on related factors of

FEV ,%pred in patients with T2DM

AN fE B SE B’ il P&
PE5 5.378 2.030 0.174 2.649 0.009
AR 0.168 0.074 0.138 2.288 0.023
BMI -0291  0.225 -0.077  -1.290 0.198
WRiEEL  -0.009  0.002 -0.229 -3.535 < 0.001
HOMA-IR -0.506  0.235 -0.125 -2.154 0.032

£ 6 T2DM ¥ DLCO%pred F5C K Z 22 o4k (010 7047

Table 6 Multiple linear regression analysis on related factors of
DLCO%pred in patients with T2DM

AR hE B SE B’ il P1H
PEH -7.686  1.893 -0278  -4.060 < 0.001
AR 0.086 0.069 0.079 1.255 0.211
BMI 0.424 0.210 0.125 2.017 0.045
WHFERL  -0.006  0.002 -0.181 -2.682 0.008

HOMA-IR -0.583 0.219 -0.161 -2.661 0.008

2 L9 B oY diE 52, DLCO 5 T2DM % HOMA-IR &
ik iP

LEE 2 "7 % 2011—2013 4F 1 922 44 19~40 % (1
5 [ AR AR TR T T R A, 25 R, HOMA-IR 5
FVC%pred. FEV %pred. FEV/FVC S5, AR5
45 9L 7R, T2DM £ #% HOMA-IR 23 5| 5 FVC%pred
FEV,%pred. TLC%pred. DLCO%pred 57 456, 4R
HOMA-IR 75 0] T2DM i35 B i 4 38 S T e S 7R i
AE R

2 FRTR, FEA IR B9 T2DM B3 i sh 45 10 3= 52
FEIA R M S T e SR O BE TR, H HOMA-IR



S I 459905 2% 720214 10 1 275294555 1048

FERMAE: http: //www.syxnfnet .85

7 D) T2DM A8 35 IR il 38 S D e S VRO BE T R
ﬂoﬁ$ﬁﬁﬁﬂﬁ$ﬁﬁ AE—E P mAT, HA
%%TmMﬁﬁmﬁwwwm%Z@%.%fﬂ;
%% AR AU BREAR BN, PB4
AR KA %AgA*bﬁgiﬂﬁﬁ%o
YeZ Tk M=%, B4R A T L FE o9&t 548,
TE=NFTHIBEGEE, PHABFAEL; BT, 7@
F, Foh. RF A THIEORE; TRBATLFOR

FRERAFR, LR A T, BEER,
AXTA ¥R,
S CHK

[ 1] KUZIEMSKI K, SLOMINSKI W, JASSEM E.Impact of diabetes
mellitus on functional exercise capacity and pulmonary functions
in patients with diabetes and healthy persons [ J ] .BMC Endocr
Disord, 2019, 19 (1) : 2.DOI: 10.1186/512902-018-0328-1.

[2] SANCHEZ E, GUTIERREZ-CARRASQUILLA L, BARBE F,

[

et al.Lung function measurements in the prediabetes stage: data
from the ILERVAS project [ J | . Acta Diabetol, 2019, 56 (9) :
1005-1012.DOI: 10.1007/500592-019-01333-6.

[3] ZHANG R H, CATY H, SHU L. P, et al.Bidirectional relationship

[

between diabetes and pulmonary function: a systematic review and
meta—analysis [ J/JOL ] .Diabetes Metab, 2020. ( 2020-09-01 )

[2021-03-15] . https: //pubmed.nchi.nlm.nih.gov/32889114/.
DOI: 10.1016/j.diabet.2020.08.003.

[4] TALH, WANGM Y, ZHAO Y P, et al.Pulmonary function and
retrobulbar hemodynamics in subjects with type 2 diabetes mellitus

[J] Respir Care, 2017, 62 (5) : 602-614.DOI: 10.4187/
respcare.05129.

[5SIHE Y Y, CHEN Z, FANG X Y, et al.Relationship between
pulmonary function and albuminuria in type 2 diabetic patients with
preserved renal function [ J | .BMC Endocr Disord, 2020, 20 (1) :
112.DOI: 10.1186/s12902-020-00598-1.

[ 6] SAINI M, KULANDAIVELAN S, BANSAL V K, et al.Pulmonary
pathology among patients with type 2 diabetes mellitus: an updated

systematic review and meta—analysis [ J | . Curr Diabetes Rev,

2020, 16 (7) : 759-769.DOI: 10.2174/15733998156661907161
30324.
[7] KAHNERT K, LUCKE T, BIERTZ F, et al. Transfer factor for

carbon monoxide in patients with COPD and diabetes: results from
the German COSYCONET cohort [ J ] . Respir Res, 2017, 18 (1) :
14.DOI: 10.1186/512931-016-0499-0.

KWON C H, RHEE E J, SONG J U, et al.Reduced lung function

—
oo
[

is independently associated with increased risk of type 2 diabetes
in Korean men [ J ] .Cardiovasc Diabetol, 2012, 11: 38.DOI:
10.1186/1475-2840-11-38.

[9] ZAIGHAM S, NILSSON P M, WOLLMER P, et al.The temporal

relationship between poor lung function and the risk of diabetes [ J ] .

BMC Pulm Med, 2016, 16 (1) :
0227-z.
[10] CHOIHS, LEES W, KIM J T, et al.The association between

75.D0I: 10.1186/s12890-016—

pulmonary functions and incident diabetes: longitudinal analysis
from the ansung cohort in Korea [ J | .Diabetes Metab J, 2020, 44
(5) : 699-710. DOI: 10.4093/dmj.2019.0109.

[11] LECUBE A, SIMOR, PALLAYOVA M, et al.Pulmonary function
and sleep breathing: two new targets for type 2 diabetes care [ J ] .
Endocr Rev, 2017, 38 (6) : 550-573.DOI: 10.1210/er.2017-
00173.

(12 ] 4k, EFMN, EIEH, 55 . 2 BRI G IO REN % &

HARDGEMRZ AT [ ] WAL 252 Be# 4, 2019, 38 (3) -
236-241. DOI: 10.13819/.issn.1006-9674.2019.03.008.
LI J L, ZHANG Q P, WANG Z Y, et al.Analysis of pulmonary
function damage related factors in patients with type 2 diabetes [ ] | .
Journal of Hubei University of Medicine, 2019, 38 (3) : 236-
241.DOI: 10.13819/j.issn.1006-9674.2019.03.008.

[13] %%, D, Wb, % BRI E BB ()] .
AR AR, 2019, 39 (23) : 5892-5896.D01: 10.3969/
j-1ssn.1005-9202.2019.23.073.

[14 ] DIMEO S, 10SSA S, VENDITTI P.Improvement of obesity—linked
skeletal muscle insulin resistance by strength and endurance training

[J] .J Endocrinol, 2017, 234 (3) : R159-181.DOI: 10.1530/
JOE-17-0186.

[ 15] FRISCH C M, ZIMMERMANN K, ZILLEBEN P, et al.Non—-small
cell lung cancer cell survival crucially depends on functional insulin
receptors [ J | .Endocr Relat Cancer, 2015, 22 (4) : 609-621.
DOI: 10.1530/ERC-14-0581.

[16 ] PARK Y H, OH E Y, HAN H, et al. Insulin resistance mediates
high—fat diet-induced pulmonary fibrosis and airway hyperresponsiveness
through the TGF- B 1 pathway [ J ] . Exp Mol Med, 2019, 51 (5) :
1-12. DOI: 10.1038/s12276-019-0258-7.

[17 ] WU H Z, BALLANTYNE C M. Metabolic inflammation and insulin
resistance in obesity [ J ] .Circ Res, 2020, 126 (11) : 1549-
1564. DOI: 10.1161/CIRCRESAHA.119.315896.

[ 18] HEUKELS P, MOOR C C, VON DER THUSEN J H, et al.
Inflammation and immunity in IPF pathogenesis and treatment [ J ] .
Respir Med, 2019, 147: 79-91. DOI: 10.1016/j.rmed.2018.12.015.

[19] faf, Mom, 235, 45 2 AU IR B F G T Ak kot 5 M %
HRPLACR [T ARp B 258, 2016, 30 (3) : 206-
208. DOI: 10.13730/}.issn.1009-2595.2016.03.020.

[20] LEEYB, KIMYS, LEEDH, et al.Association between HOMA—
IR and lung function in Korean young adults based on the Korea
national health and nutrition examination survey [ J ] . Sci Rep,
2017, 7 (1) : 11726.DOI: 10.1038/541598-017-11337-3.

CHhR P93 2021-07-15; &[T F39): 2021-09-10)
(A SChit s ke )



