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ABSTRACT

more so in uncontrolled diabetes.

The spirometric measurements were done in 20 patients with type 2 diabetes mellitus without
complications (10 each were controlled and uncontrolled diabetes) and compared with age, sex, height,
body weight matched 10 healthy controls. The results showed significant restrictive ventilatory impairment in diabetic patients
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INTRODUCTION

Diabetes Mellitus is a heterogeneous metabolic disorder
characterized by common features of chronic hyperglycemia
with disturbance of carbohydrate, fat and protein metabolism.
Many organ systems are the targets in diabetes like
cardiovascular system, eyes, kidney and nervous system. The
possibility that the lung is also a target organ for diabetic
complications was first suggested by Schuyler et alin 1976 [1].
Since that time there have been many studies of pulmonary
function in diabetic patients with conflicting results. Many
have suggested plausible patho-physiological mechanisms
also. Major consequences of hyperglycemia are excessive
non enzymatic glycosylation of various body proteins
including hemoglobin, albumin, collagen and elastin
[2,3,4,5,6]. Glycosylation leads to irreversible changes in the
chemical structure of tissue proteins. These chemical changes
have been implicated in producing long term complications of
diabetes. Reduced elastic recoil of the lungs because of
increased glycosylation of connective tissues is one of the long
term effects of diabetes on the respiratory system [2,7].
Restrictive type of ventilator impairment has been described
indiabetes [8].

MATERIAL AND METHODS

The present study was conducted at JLN Medical College and

Hospital, Ajmer. The patients were selected from those

attending diabetic clinic, medical outdoor and admitted in

various medical wards. The subjects selected for study were

grouped as follows viz.:

1. Groupl(Healthy controls; n =10)

2. Group II (Controlled diabetes; n =
haemoglobin<8%).

3. Group III (Uncontrolled diabetes; n =10) - glycosylated
haemoglobin> 8%).

10) - glycosylated

The age, sex, height and body weight matched in all the
groups. The patients with type 2 diabetes mellitus’ who were
non-smokers, non-obese, free from any evident respiratory
chest wall disorder or cardiac disease and without history of
allergic and auto immune disease were included in the
present study.

After detailed history and physical examination, routine
investigations were done followed by blood sugar (fasting
and post prandial), glycosylated haemoglobin (ion exchange
chromatography method), The Spirometery was done by
computerized Cosmed Pony Spirometer. The subjects were
made to sit comfortably in a chair and were asked to breath
through the mouth piece of spirometer. They were allowed 3 to
4 trials of maximal inspiration and expiratory efforts and only
the highest readings were taken

The measurement of forced vital capacity (FVC) and forced
expiratory volume in one second (FEV)) done by Spirometery.
The recommendations of the American Thoracic Society were
followed. The parameters of ventilation functions were

compared and analysed statistically.

RESULTS:

There was no significant difference in mean age, height, body
weight, body mass index and waist hip ratio between group I,
[Iand Il (Table ).

TABLEI:
AGE AND ANTHOPOMETRIC MEASUREMENT IN VARIOUS
GROUPS

Parameters Healthy Controlled |Uncontrolled
(Mean + S.D.) |Control diabetes diabetes
(Group I) (Group II) (Group III)
Age (years 36.20+10.70 |[45.10+13.02 |[36.10+15.60
Height (cms) 163.70+7.20 |158.104+9.23 |157.80+7.49
Body weight (kg)[59.71+8.65 [57.60+8.23 [53.85+7.49
Body mass index|21.84+3.25 [23.02+2.60 |21.56+5.00
(kg/m”)
Waist : Hip ratio [0.81+0.09 0.81+.0.03 [0.86+0.10

There was no significant difference in above parameters
statistically (P>0.05NS).

Fasting, post prandial blood sugar and glycosylated
haemoglobin were significantly higher in uncontrolled
diabetes as compared to controlled diabetics (Table II).

TABLEII:

GLYCEMIC STATUS OF VARIOUS GROUPS

Parameters Healthy Controlled |Uncontrolle

(Mean + S.D.) Control diabetes d diabetes
(Group I) (Group II) [(Group III)

Fasting blood 85.30+14.35 [102.42+19.3 |153.60+41.1

sugar (mg%) 2 8

Post prandial 114.80+18.0 |146.78+18.8 [263.63+44.4

blood sugar (mg%)|4 8 0

Glycosylated 5.17+0.41 |7.1540.31 |12.124+1.90

haemoglobin

Pvalue : GroupIvsIl <0.001 HS
GroupIIvsIII <0.001 HS

The forced vital capacity (FVC) and forced expiratory volume
in one second (FEV,) were decreased significantly in group II
and III in comparison to group I more so in uncontrolled
diabetic patients.However, the ratio of FEV,/FVC was normal
in all the groups (Table III).

TABLEIII:

FLOW VOLUMES AND DIABETIC CONTROL

GROUP [FVC FVC, FEV /FVC
(% of predicted) |(% of predicted)

GroupI [69.7448.19 77.70+7.10 87.75+10.04

Group Il [52.074+10.89 68.00+9.85 95.88+11.97

Group III [34.68+10.07 42.50+10.80 96.27+10.93
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Pvalue:

Grouplv/sI, Il <0.0001 HS Grouplv/sIl  <0.05S

Grouplv/sll <0.01VS Grouplv/sIll <0.001HS
Groupllv/sIll <0.001HS

DISCUSSION:

The present study has assessed that type 2 diabetes was
associated with reduced lung functions, by doing forced
Spirometric Pulmonary Function Tests. This study clearly
showed a highly statistically significant p value when the lung
function tests (FVC, FEV1) were compared between type 2
diabetics and controls (age, sex and BMI matched).In our
study done in J.L.N. medical college hospital, about 30
participants were studied of which 20 are having type 2
diabetes mellitus are cases and 10 without diabetes mellitus
are controls and the males are 19 and females are 11 in
number. Pulmonary function test has been conducted in all the
persons. There is statistically significant value in correlation
between HBAlc and pulmonary function test results were
noted and the p value is <0.0001.The FEV1 and FVC both are
reduced in type2 diabetic patients and the FEV1/FVC remains
normal.

The pattern of lung disease is mostly restrictive pattern in
patients having type 2 diabetes mellitus. And the p value is
<0.0001 is statistically significant.

So it is clear that type 2 diabetes mellitus affect the lung and
lung may the target organ for damage and the pattern of
disease is restrictive in nature'®"***"*Although the underlying
mechanisms which relate type 2 diabetes to reduced lung
functions remains unclear, previous studies have suggested
several possible explanations, which include glycosylation of
chest wall and bronchial tree proteins and increased cross-
linkage formation between polypeptides of collagen in
pulmonary connective tissue, which decrease Forced vital
capacity,basal lamina thickening, and increased
susceptibility to respiratoryinfectionsl10,12,15,. Thus
hyperglycaemia may contribute to obstruction of airways.The
lungs are affected by diabetic microangiopathy20,21. This
was evidenced autopsy findings in human diabetic subjects,
which showed pulmonary microangiopathy, thickening of
alveolar epithelia, pulmonary capillary basal lamina
thickening, centrilobular emphysema, and , thickening of
alveolar epithelia. Type 2 Diabetes mellitus can cause the
development of pulmonary complications due to collagen and
elastin changes as well as microangiopathy'*'**.decrease in
FVC may be because of impaired immunity against
envionmental challenges. Impairment of lung function is
demonstrated with long duration of diabetes™ and impaired
glycemic control®

The Present study showed significant restrictive ventilator
dysfunction in uncontrolled diabetic patients compared to
controlled diabetic and control subjects.

REFERENCES

1. Schuyler M.R., Niewoechner D.E., Inkley S.R. and Kohn R. Abnormal lung
elasticity in juvenile diabetes mellitus. American Review of Respiratory
Diseases 1976; 113: 37-41.

2. VogtB.W.,, Schleicher E.D. and Wieland O.H. Increase in € amino lysine bound glucose
in human tissues obtained at autopsy. Diabetes, Dec 1982;31: 1123 -27

3. Kohn R.R., Cerami A. and Monnier V.M. Collagen aging in vitro by non
enzymatic glycosylation and browning. Diabetes, 1984; 33(1): 157 -59.

4.  Buckingham B., Parejda A.J., Sandborg C., Kershnar A.K. and Uitto J. Skin,
joint and pulmonary changes in type I diabetes mellitus. AJDC, 1986; 140: 420
-23.

5. Sandler M. Is the lung a target organ in diabetes mellitus? Arch. Intern. Med.,
1990; 150: 1385-88.

6.  StrojekK., ZioraD., Scroczynski].W. and Oklek K. Pulmonary complications of
typel (insulin dependent) diabetic patients. Diabetologia, 1992; 35:1173-76.

7.  Asanuma Y., Fujiya S., Ide H. and Agishi Y. Characteristics of pulmonary
function in patient with diabetes mellitus. Diabetes Research and Clinical
Practice, 1985;1:95-101.

8.  Jhanwar R., Gupta B.S., Sharma S.K., Singh V., Ganesh HK., Bhardwaj V.,
Choudhary R., Khan T. and Joshi A. Ventilatory pulmonary dysfunction in type
2 diabetes mellitus. JAPIL., Dec 2002; 50: 1473.

9. Report of the Expert Committees on the diagnoSis and classificatioh of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

diabetes mellitus. Diabetes Care, Jan., 1998, 21 (1) : S5-S22.

Viberti GC, Rosiglitazone. Potential beneficial impact on cardiovascular
disease. Int.]. ClincPract. 2003; 57 (2): 128-34

Boulbou MS, Gourgoulianis KI, Klisiaris VK, Tsikrikas TS, Stathakis
NE,Molyvdas PA. Diabetes mellitus and lung function. Med
Princ.Pract.2003;12(2): 87-91.

Recommendations for a standard technique—1995 update. Am ] RespirCrit
Care Med.1995;152:2185-98

Asanuma Y, Fujiya S, Ide H, Agishi Y. Characteristics of pulmonary function in
patients with diabetes mellitus. Diabetes. Res. Clin. Pract. 1985; 1(2): 95-
Lange P Groth S, Kastrup ], Mortensen ], Appleyard M, Nyboe]J, et al. Diabetes
mellitus, plasma glucose and lung function in a cross-sectional population
study. Eur. Respir]. 1989;2(1):14-19.

Davis WA, Knuiman M, Kendall B Grange V, Davis TM. Fremantle Diabetes
Study.Diabetes Care. 2004;27(3):752-7. 22.

Mario Cazzola, LuiginoCalzetta, Paola Rogliani, Davide Lauro, LuciaNovelli,
Clive B Varsha et al. High Glucose Enhances Responsiveness of Human
Airways Smooth Muscle via the Rho/ROCK Pathway. Am ] Respir Cell Mol Biol.
2012; 47 (4): 509-16.

Rodriguez M, Guerrero R. Increased levels of C-reactive protein in
noncontrolled type 2 diabetic subjects. ] Diabetes Complications.1999;
13:211-15.

Klein OL, Krishnan JA, Jlick S, Smith L]. Systematic review of association
between lung function and type 2 diabetes mellitus.

Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi R, Coates A, et al.
Standardization of spirometry. Eur Respir] 2005;26:319[]38.

Davis TM, Knuiman M, Kendall B Vu H, Davis WA. Reduced pulmonary
function and its association in type 2 diabetes: The fremantle diabetes study.
Diabetes Res Clin Pract 2000;50:153[]9..

Engstrom GJ, Janzon L. Risk of developing diabetes is inversely Related to
lung function: A population based cohort study. Diabet Med 2002;19:167[]70.
Ratnesh NG, Anil shrihari T:Pulmonary Function Test in Type 2
Diabetes.G.J.B.A.H.S.Jan-Mar2014 vol.3(11)20-22.

Amar Abd El-Azeem et al. Pulmonary Function Changes in Diabetic Lung.
Egyptian journal of chest diseasesand Tuberculosis 2013(62)513-517.
Morteza A.khafaie,Sundeep s Sali et al. Role of blood glucose and fat profile
in lung function pattern of Indian type 2 diabetic subjects.Multi disciplinary
respiratory medicine2019(14) 22

56 * GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS



