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ABSTRACT

Diabetes affects many organs of the body,present with microvascular pathologies. lungs of diabetic
shows thickening of alveolar epithelial and pulmonary capillary basal lamina leading to reduced
pulmonary elastic recoil and lung volume. Pulmonary function tests are employed to access the functional
capacity of lungs. Present study showsspirometric changes in patients with diabetes mellitus. Effect
ofdiabetes mellitus on spirometric values explored a reduction in FVC, FEV1. There was a restrictive
pattern of Pulmonary abnormality though patients were asymptomatic. There was a correlation between
reduced Pulmonary function values , duration of diabetes mellitus , glycemic control.Reduction in lung
diffusion capacity is common in diabetic patients with signs of microangiopathy.
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I. INTRODUCTION
There are 150 million diabetics worldwide. India has more than 3 crores of persons with DM or
one-fifth of the global burden earning ignominy diabetic capital [1]

The incidence of Type 2 diabetes has been steadily increasing in urban areas to 8.4% [2].
Diabetes mellitus common metabolic disorders that share the phenotype of
hyperglycemia.include reduced insulin secretion, increased insulin resistance, decreased glucose
utilization, and increased glucose production [3].

This  metabolic  disorder precipitating micro  vascular  pathologiesleading to
autonomic,peripheralneuropathy, nephropathy, retinopathy , macrovascular pathologies leading
to coronary artery disease,cerebrovascular accidents and peripheral vascular disease. The micro
vascularcomplications appear early, within 5 to 10 years and macro Vvascular
complicationsappear within 15 to 20yrs from the onset of diabetes [4].

Histopathological changes in lungs of diabetics showsthickened alveolar epithelial and
pulmonary capillary basal lamina leading to reducedpulmonary elastic recoil and lung volume.
There is impaired diffusion due to reducedpulmonary capillary blood volume and thickening of
the basement membrane. Nonenzymatic glycosylation induced alteration of lung connective
tissue is the most likelymechanism underlying the mechanical pulmonary dysfunction in diabetic
subjects. This suggests that lung is also a target organ [5].Spirometry is a widely used pulmonary
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function test (PFT), ideally suited to describing the effects of obstruction or restriction of lung
function.

II. MATERIALS AND METHODS

Sample Size
64 patients with Type 2 Diabetes mellitus attending Medicine OPD and patients admitted in
MMCH & RI who fulfill inclusion exclusion criteria .

Sampling Method and design
Simple random sampling; Exploratory and descriptive study

Inclusion criteria
Type 2 Diabetes mellitus persons in age 30 — 80 years, Male and female are included, patients
give written informed consent.

Exclusion Criteria
COPD, Bronchial Asthma, Pulmonary Tuberculosis, Smokers

Complete Hemogram ,FBS,PPBS,HbA1c ,Urine Routine ,Renal function test,ECG,ChestX-Ray
,Pulmonary function measured by spirometry.Diabetic patients were selected as per the criteria
.CONSENT Obtained. history, Age, height, weight, body mass index were recorded. 6 hrs of
fasting, the blood samples [3ml volume] was drawn for FBS and glycated hemoglobin.subjects
were made to undergo pulmonary function test using the KOKO LEGEND 2 computerized
Spirometer, for three times at every 15 minutes interval. The FVC, FEV1, FEV1/FVC were
recorded. best of the three was taken into account.After 2 hrs of breakfastblood sample was
drawn for PPBS..

Statistical Analysis

The statistical analysis according to SPSS- Version 21, Tabulation and charts as per variables
considered.

I1l. RESULTS
Results of the study was graphically represented (Figure 1 and 2)

Figure 1. FVC% with Duration of Diabetes mellitus
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Figure 2. FEV1/FVC% duration of Diabetes Mellitus

As the duration of diabetes increases there is increasing trend in number patients with reduced
FVC%,reduced FEV1/FVC% . Hence there is correlation between duration of diabetes and
FVC% , FEV1/FVC%. Also as the P-value is <0.05 it is statistically significant

IVV. DISCUSSION

This study includes 64 patients with type 2 diabetes mellitus, out of which there is a large
number of female subjects 37(57.8%) compared to males 27(42.2%). The probable cause for this
female preponderance were non-smokers, many males were excluded for smoking history. When
duration of diseases was compared with all parameters the following was observed as there was a
tendency of all parameters to fall with longer duration of diabetes and Poor glycemic control was
associated with reducing pulmonary functions.Absolute values and percentage of predicted
normal values of FEV1, MVV, vital capacity and total lung capacity were reduced in NIDDM
group [10].

The diabetic subjects had slightly smaller height adjusted FEV1&FVC compare values of non-
diabetic subjects, their regression analysis also, showed association between raised values of
plasma glucose and reduction of the lung function was highly significant [9].
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Earlier findings reported finding abnormal pulmonary function tests in their diabetic patients that
were mild and unlikely to be of clinical significance. The most likely explanation is that single
breath method may not be sensitive enough to detect pulmonary vascular microangiopathy [11].
Low pulmonary vascular pressures determine only minor changes in pulmonary capillaries of
diabetes mellitus subjects, and so the commonly used method of DLco might not discriminate
between diabetics mellitus and normal subjects. They concluded that doing a longitudinal study
may help to identify a temporal pattern of lung involvement and relation to other organ
involvement. In our study, we did not look at diffusing capacity.Diabetes mellitus is a metabolic
disease characterized by absolute or relative insulin deficiency [12]. Diabetes mellitus may
involve the lung apart from kidneys, eyes and nerves since the pulmonary microvascular
circulation is extensive and has abundant connective tissue[7]. Renal and retinal manifestations
of diabetic microangiopathy have frequently been studied [13-18] and there are also several
studies on diabetic microangiopathy in other organ systems [19-21]. Some reported normal
pulmonary function, others found abnormalities in lung volumes, pulmonary mechanics, and
diffusing capacity [19].

Many authors described a thickening of alveolar epithelial and pulmonary capillary basal lamina
in human subjects with IDDM; others found ultrastructural changes in pneumocytes, bronchiolar
epithelium and connective tissue proteins in rats with streptozotocin-induced diabetes®. The first
pathophysiologic change in microangiopathic complications is thickening of the basement
membrane.Alveolar capillary membrane begins to thicken with longer diabetes duration, and this
reflects itself both on ventilation functions and ventilation perfusion parameters[21].Earlier study
showed a decrease in mean FVC values as the duration of DM increased. In their study the
annual rate of fall in FVC was 68 ml [6] and there was a progressive decrease in mean FVC
values by 109 ml/year [22].Alsothere was an average decrease of 9.5% in mean FVC Values in
diabetics [23] and there was a progressive increase in mean FVC values in diabetic patients.In
our study there is decrease in pulmonary functions as duration of diabetes increases [24].The
effect on the FVC was even more pronounced in diabetics who had duration of disease longer
than 5 years, and the effect was not explained by the difference in age alone. Subjects with
poorer diabetic control have worse spirometric function.

REFERENCES
1. Mohan V, Madan Z, Jha R, Deepa R, Pradeepa R. (2004). Diabetes—Social and Economic
Perspectives In The New Millenium. International Journal of Diabetes in Developing
Countries. 24: 29-35.
2. Panner Selvam A. (1998). Gross hyperglycemia, domiciliary management in a rural set
up. Manual of advanced Postgraduate course in Diabetology, 18:170-175.
3. Kasper, Fauci, Hauser, Longo, Jameson, Loscalzo. (2015). Harrisons principals of

h
Internal Medicine, 19t edition,vol 2, p.2392-2453.

59
http://annalsofrsch.ro



Annals of R.S.C.B., Vol. 24, Issue 1, 2020, pp. 56-61
Received 18April2020; accepted 23June2020

4.

10.

11.

12.

13.

14.

15.

16.

17.

Benbassat Carlos A, Ervin Stern, Mordechai Kramer, Joseph Lebzelter, llana Blum,
Gershon Fink. (2001). Pulmonary function in patients with Diabetes Mellitus. The Am J
Med Sci, 322(3):127-132.

Sandler Malcom. (1990). Is the Lung a ‘Target Organ’ in Diabetes Mellitus. Arch Intern
Med, 150:1385-1388.

Wendy A. Davis, Matthew Knuiman, Peter Kendall, Valerie Grange, Timothy M.E,
Davis. (2004). Glycemic Exposure Is Associated With Reduced Pulmonary Function in
Type 2 Diabetes. The Fremantle Diabetes Study Diabetes Care,27:752—757.

Marvisi M, Lino Bartolini L, del Borrello P, Brianti M, Marrani G, Guariglia A. (2001)
Pulmonary Function in non-insulin-dependent diabetes mellitus. Respiration,68: 268-72.
Weynand B, Jonckheere A, Frans A, Rahier J. (1999). Diabetes mellitus induces a
thickening of the pulmonary basal lamina. Respiration,66: 14-19.

P. Lange, S.Groth, J.Kastrup, M. Appleyard, J. Jansen, P. (1989). Schnohr Diabetes
Mellitus, plasma glucose & lung function in a cross-sectional population study Eur Resp
J, 2: 14-19.

Marco Guazzi, GianlucoPantane, PiegiuseppeAgastani, Maurizio D and Guazzi.(2002).
Effect of NIDDM on pulmonary function and Exercise Tolerance in chronic congestive
heart failure. Amer Jour Card, 89: 58-62.

OzmenB.(2002). Pulmonary function parameters in patients with DM. Diabetes Research
and Clinical Practice, 57: 209 — 211.

Elik P,zmen O, YorgancVog'lu B, zmen AO. (1999). Pulmonary function parameters in
patients with diabetes mellitus. Turk J EndocrMetab, 1: 5 — 10.

Kemal O, Yahina, Armagan Tugrula T, Selva Mertb, Mahmut Yukselc, GozdeTugruld.
(2006). Evaluation of pulmonary alveolo-capillary permeability in Type 2 diabetes
mellitus using technetium 99mTc-DTPA aerosol scintigraphy and carbon monoxide
diffusion capacity. Journal of Diabetes and Its Complications,20: 205— 2009.

Gu vener N, Tutuncu, NB, Akcay X, Eyuboglu F and Gokcel A. (2003). Alveolar gas
exchange in patients with type 2 diabetes mellitus. Endocrine Journal, 50, 663— 667.
Mousa K, Onadeko BO, Mohamed M. Technetium 99mTc-DTPA clearance in the
evaluation of pulmonary involvement in patients with diabetes mellitus. Respiratory
Medicine, 94, 1053-1056.

Berg J, Bangstad J, Torjesen A, Osterby R and Bucala R. (1997). Hanssen F: Advanced
glycation end products in serum predict changes in the kidney morphology of patients
with insulin dependent diabetes mellitus. Metabolism,46: 661-665.

Horie K, Miyata T, Maeda K, Miyata S, Sugiyama S, Sakai H andStrihou Y. (1997).
Immunohistochemical colocalization of glycoxidation products and lipid peroxidation
products in diabetic renal glomerular lesions. Implication for glycoxidative stress in the
pathogenesis of diabetic nephropathy. J Clin Invest, 100: 2995-3004.

60

http://annalsofrsch.ro



Annals of R.S.C.B., Vol. 24, Issue 1, 2020, pp. 56-61
Received 18April2020; accepted 23June2020

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Niwa T, Katsuzaki T, Miyazaki S, Miyazaki T, Ishizaki Y and Hayase F. (1997).
Immunohistochemical detection of imidazolone, a novel advanced glycation end product
in kidneys and aortas of diabetic patients. J Clin Invest, 99:1272-1280.

Seftel D, Vaziri D, Ni Z, Razmjouei K, Fogarty J and Hampel N. (1997). Advanced
glycation end products in human penis: Elevation in diabetic tissue, site of deposition,
and possible effect through iINOS or eNOS. Urology, 50:1016-1026.

Sims TJ, Rasmussen M, Oxlund H and Bailey J. (1996). The role of glycation cross-links
in diabetic vascular stiffening. Diabetologia, 39:946-951.

Sugimoto K, Nishizawa Y, Horiuchi S and Yagihashi S. (1997). Localization in human
diabetic peripheral nerve of Nepsilon;-carboxymethyllysineprotein adducts, an advanced
glycation end product. Diabetologia, 40:1380-1387.

Walter R, Beiser A and Rachel J.(2003). Association between glycemic state and lung
function. The Framingham Heart Study. American Journal of Respiratory and Critical
Medicine, 167: 911-916.

Davis Timothy ME, Mathew Knuimann and Peter Kendall. (2000). Reduced pulmonary
function and its association in type-2 Diabetes. Diabetes Reasearch and Clinical Practice,
50:52-159.

Kanya Kumari DH, Nataraj S M, Devaraj H S. (2011). Correlation of duration of diabetes
and pulmonary function tests in type 2 diabetes mellitus patients. International Journal of
Biological and Medical Research, 2(4): 1168-1170.

Differential expression of Helios, Neuropilin-1 and FoxP3 in head and neck squamous
cell carcinoma (HNSCC) patients A.A.Mohamed Adil, Anil Kumar Bommanabonia,
AnandrajVaithy, Sateesh Kumar 3biotech 9 (178)

Protagonist of Immuno-Profiling, Immuno-Scoring, and Immunotherapy Towards
Colitis-Associated Cancer: Systematic Review, Mohamed Adil a.a, AK Pandurangan, M
Waseem, N Ahmed Diagnostic and Treatment Methods for Ulcerative Colitis and Colitis
2020

Emerging Role of Mitophagy in Inflammatory Diseases: Cellular and Molecular
Episodes, Mohamed Adil AA, S Ameenudeen, A Kumar, S Hemalatha, N Ahmed, N Ali
2020 Curr Pharm Des. 2020;26(4):485-491. doi: 10.2174/1381612826666200107144810
Increased Expression of TGF-B and IFN-y in Peripheral Blood Mononuclear Cells
(PBMCs) Cultured in Conditioned Medium (CM) of K562 Cell Culture AAM Adil, L
Vallinayagam, K Chitra, S Jamal, AK Pandurangan, N Ahmed Journal of Environmental
Pathology, Toxicology and Oncology 38 (2)

Cancer immunotherapy: Targeting immunosuppressive tumor microenvironment NA A.A
Mohamed Adil Oncobiology and Targets 2014

61

http://annalsofrsch.ro



