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Abstract: Certain ylJ/ta o,scI/los if practiced regularly are known to have
beneficiol effects 00 humnn hody. These yoga pracl.ices might be interllcting
with various, somato-neuro-endocrine mechanisms to have therapeutic
effects. The present study done in twenty four NIDDM patients of 30 to
60 year old, provides metabolic Dnd clinical evidence of improvement in
glycaellllc control and pulmonary functions. These middle-aged subjects
were type II diabetics on antihyper~lycacmicand dietary regimen. Their
baseline fasting and postprandial blood glucose and glycosylated Hh were
monitored along with pulmonary function studies. The expert gave these
patients training in yOg3 a.~allflS and were pursed 30-40 min/day for
40 days under guidllilce. These a.~allns consisted of 13 well knowlI postures,
done in a sequence. After 40 days of yoga a.~an(l.~ regimen, the parameters
were repeated. The results indicate that there was significant decrease in
fasting blood glucose levels (bnsal 190.08:t 90.8 in mg/dlto 141.5 % 79.8 in
mg/dl). The postprandial blood glucose levels also decreased (276.54:t 101.0
in mg/dl to 201.75 ± 104.1 in mg/dD, glycosylated hemoglobin showed a
decrease (9.03:t 1.4% to 7.83 ± 2.6%), The FEVl, FVC, PEFR, MVV
increased significantly (1.81 ± 0.4 It to 2.08 ± 0.4 It., 2.20 ± 0.6 It to
2.37±0.5 It, 3.30± 1.0 ItIs to 4.43± 1.4 Itls and 64.59:t25.7 It min to
76.28:t 28.1 It/min respectively). FEVI/FVC % improved (85:t 0.2% to
89:t 0.1%). These findings suggest that better glycaemic control and
pulmonary functions can be obtained in NIDDl\I cases with yOjJn a.~alla.~

and pranaynma. The exact mechanism as to how these postures and
controlled breathing, i.llteract with somato-neuro-endocrine mechanism
affecting metabolic and pulmonary functions remuins to be worked out.
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INTRODUCTION

Various metabolic and clinical disorders
are associated with diabetes mellitus. The

·Corresponuing Authol'

most prominent being vascular disense. It
is generally agreed that hyperglycemic
patients have a higher incidt'nl'l! of
pulmonary infections may lead til d"\'clup
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tuberculo::;is. emphysema, a::;thm3. fibrosis
and mucorrpycoais during course of disease
0, 2, 3, 4, 5, 6). All these respiratory
disorders cause altered pulmonary function
lests (7). Amongst others peripheral airflow
obstruction increase significantly with age
in diabetics as compared to healthy subjects
which is obvious against environmental
challenges e.g. smoking or minor airway
infection. Deterioration of the pulmon,uy
function is proportional to the degree of
hyperglycemia (8, 9).

Det.erioration of pulmonary function has
been reported amongst Insulin and Non­
insulin Dependent diabetes (9, 10) who were
on conventional therapy. This shows that
strict regimes of dietary control & physical
exercises along with amI hypoglycemics has
a limited role in helping the diabetic
patients to improve the functioning of
their lungs. The importance of finding
nlternntivl.:! avenues of treatment to ensure
improvement of patient.'s health cannot be
over emphasised.

Yoga has been applied to the field of
therapeutics in recent times. Yoga asa-IUlS

are static comfortable postllres and
pralJayama is rhythmic controlled
breathing. The previous studies involving
prnnayamic breathing has shown to relax

• and improve pulmonary function in normal
subjects (I1). However, there are very few
studies of pulmonary function amongst
diabetics (7. 9), especially amongst NIDDM
palients (10) as most of the studies have
been done on insulin dependent diabetics
(8). Besides, the lung studies amongst
NIDDI\'l patients, pnrticularly in association
with yoga are virtually non-existent. This
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study \Vas undertnkcn to understand the
effect of yoga asatlQS on pulmonary functiun
in NIDOl\'I patients.

METHOD

I. Selection o( .ubjech

• Patients of Type 2 Diabetes Mellitul:
(NIDDM) with history of Diabetes of
1-10 years in the age group of 30-60
years were selecled.

• Subjects with nephropathy. retinopathy
(proliferative and coronary artery
disease were excluded from the study.

• Subjects were on recommended diet
and oral hypoglycemic drugs.

II. Grouping

• Yoga group comprised subjects who
did yogn asanas as shown in Table I
under the superviRion and guidance.'
of a Yoga expert for 0 period of 40

days.

• The patients served as their own
control their own conlrol.

PARAMETERS

All subjects were assessed for the
following parameters before starling
Yogic training and after 40 days of Yoga

aSRtl.QS.

• Biochemical

• Pulmonary
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Tnble I: Name and durntion of varioull <IS3nall included in yogn,

S. Nu.

2

3.

4.

5.

6

7.

8.
9.
10.
II.

12.

13.

...
)5.

Nome

$urya NOfllflskflr-1

SlIrYf. Namoshnr-2

Tadosona

1'nku/III'fJlUI /10
$ukhf/so/lfl

l'fldmf',~""[l

B"o,~trikf' PrOllayumf.

Po schi mottano so /la

A rdll IIwl syell(l"oso 110

VaJl'a.~allo

l'owollmuktasflllo

Nallkasfllla

Bh'ljangasal/a

DhallUra,yallti

Shamlsalla

Durolillll

3-7 turns ofench, the pose being maintained for ten seconds adding
one turn ench, cvery fortnight
3-7 turn!l of each, the Ilose beillJ; maintained for ten seconds rllldin~

one turn each. cvery fortniJ;ht
Yo minute to one minute for adding \4 minute per week
Yo minute to one minute for ench !Iide. adding V. minute per week
Yo minute to one minute, l'ldding V. minute per week
V. minute to one minute. adding Yo minute ller week
5-15 minutes per dlly
IA minute to aile minute for each side, addin,S V. minute Iler week
\4 minute to one minute for each side, adding lA minute per week
V. minute to one minute. adding Y. minute per week
Yo minute to one minute for each side, adding V. minute Iler week
3-7 turnll of elich, the pose being maintained ror ten secondll lidding
one turn each, every fortnight
3-7 turns of el'lch, the pose being mllintained ror tellllcconds adding
one turn each, C\'ery fortnight
3-7 turns of each, the pose being maintained for ten 8ccondsaddins:
nne turll each, every fnrtnight
2-10 minutes, adding 2 mlllutes per week

Biochemic.al parameters Rate, MVV (It/min) Maximal Voluntary

Ventilation.

FEV] (It) Forced Expiratory Volume

in First Second, FVC (It) Forced

Vital Capacity, FEVlIFVC (Ratio),

PEFR (It/sed Peak Expiratory Flow

•

•

•

Fasting and Postprnndinl Blood Glucose levels

were estimated in plasma by Glucose

Oxidase method of Trinder (12).

Glycosylated Hemoglobin (Glib) was

measured by fast lon-Exchange Resin

Separation method using Human GmbH

kit,

Pulmonary Parameter. Pulmonary function

parameters were measured using Spiro

232, PK Morgan with an on line

computer as below:

Table I shows the diffcrent osana!> and

pranayama done with their time duration

(13).

RESULTS

Table II shows glycaemic contrul,

glycosylated hemoglobin ad pUlmtlnUl'y

function values before and uftCI" 40 days Ill'
yoga asanas. Fasting blood glucose (FBGI

reduced from 190.1 mg/dl to 141.5 m~/dl

(P<O.OOl), Postprandial Blood Glucose (PPG)

from 276,5 mg/dl to 201.7 mg/dl (P<O.OOl)
and plasma Glycosylated Hemoglobin (HbA

1
)

values from 9.03% to 7.83% {P<0,035I,
thereby indicating a better glycnemic

control.
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T. hi II' F ing blood bluea FBCi I, postprandial bloQd lucos I P I, pulmonaT)' function,
nd co ylnL d hemoglouln (GRBI valne b for and after 40 de s of Yu/:u osana .

FB

PI'

FE\'

FEY IFV

PE R

& I

& HB

2

2

2

2

19

2 6.5:!:1101120.62
201. ::dl04. 1121 2

1. l±lO. 10.07
2.0 ±l0. 00

2.20 0.610.12
2.37±lO.S/O.I 0

O. 5±/0.210.0
O. 9:t10.110.0

3.30 1.0/0.21
4.43±f1. 0.29

64 .59±f25.715.25
76.2 ±ll'! .1/5.73

9.03±/1. 0.29
7. .3::1:/2.610.53

urr-latioll tg.

0.7 O.OOls

0.7 0.001*

0.5 0.001"

O. 0 0.026;

0.20 O.362··~

0 0 0.001"

0 0.027

0.26 0.035

F (mg/dl)

PI"G Cmg/dll

FEV, (ILl

FV (I)

FEV/FV (%)

PEFlt (Il/ll)

M V (It/min)

,I1B (%)

ignificanl at P value of <0.05

ot- ignifieanl

Fnsting Blood Glueo

Post Prandial Blood Incase

Forced Expiratory Volum in Fir cood

Fore d ViLal apllcity

arced Expiratory Volume in First ond/Forc d Vital Capacity

Pc k Expiratory Flow Rnte

Maximal Voluntary V otilation

Glycosylated Hemoglobin

OFEVI ~lers

",FVC lets

.PEFR UI!1fs

,YogaBefo,.,

4.5

"35
3

25
2

1.5
1

0.5
0,.".........

Pulmon ry Function Tests

" 43

Plasm Glucose

2785

2

for~ & A , OV"

50

O~_.
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GIyco5vt-c1 Hemoglobin

Pulmonary Function TestIS as a consequence of changes in structural
proteins of the joinls of the chest and elastin
and collagen abnormaliti.es of the pulmonary
capillaries and smooth muscles of nirwayl'l
may be the reason for reduced total lung
capacity and the disordered lung mechaniclol
(is). A reduction of i.nspiratory capacity is
due to reduced capacity of the muscles OG,
17, 18). However, a consistent reduction in
MVV among diabetics was seen only in
subjects with severe obesity (Weight/height
greater than 1.1 kg/cm) 09, 20).

"

,
Befort: &. Ahcr Yoga

as
go

"""..
"30

"
':~....

9.01

\.......
Forced Expiratory Volume in First

Second (FEV
l

) increased from 1.81 It to 2.08
It (P<O.OOU, Forced Vital Capacity (FVC)
form 2.20 It to 2.37 It (P<0.026J and FEVl/
FVC from 85% to 89% (at P<0.362), Peak
expiratory now rate (PEER) from 3.30 to
4.43 IUsec (P<O.OOI) and MaximAl Voluntary
Ventilation (MVV) from 64.59 to 76.28 It/
sec (P<O.027), thereby showing an improved
pulmonary function.

DISCUSSION

Diabetes Mellitus is a slowly progressive
disease that deteriorates the normal
functioning of lung (14) as can also be
observed from the findings shown in
Table II. Limited joint mobility that occurs

Pranayama appears to be a ~pecinliscd

respiratory exercise capable of inducing­
series of beneficial effects besides causing:
significant improvement of respiratory
functions. Yogic aBanas have been observed
to lower rate of respiration, inne3sl'
FEVlIFVC, increase slow vital capacit).
maximal voluntary ventilation, pe<lk
respiratory Dow rate (PEFR), expansiun uf

chest. vital capacity, ability to bold breal h
and reduce bronchial hyperactivity (21, 2:l.
23, 24).

In our study a measurable degn'l' .1I

airnow obstruction was relieved with Y()~II

asurW$ alld pranyuma as can be seen wlLh

a statistically significant improvemclll ill

PEFR and an improvement of FEVlIFVl'
The exact mechanism involved is lllll

known however, nostril breathing t 2:1 I

releases epinephrine in patients wIth

diabetic autonomic neuropnthy. rcducin)..(
parasympathetic bronchomotor tone,
resulting in increased basal airway cillilwf'
(26).

Improvement orthe FEV]. FVC and MVV
shows a measurable incrense in the
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respiratory pump efficiency. In different
Dsanas, the abdominal wall is brought into
act.ivit.y. This in turn works on the
diaphragm and moves it belter, thus helping
the lungs empty efficient.ly. Proper
relaxat.ion during vaTious asanas helps t.o
remove t.he tensIOn in t.he respiratory
muscles and this in turn can also help the
pal.Jents to exhale more easily.

The minimum production of carbon
dioxide in the body through yoga asanas
result in slowing the activity of the lungs
and t.he heart (27'. Besides, as the
indiVidual is relaxed in pranayamic
breathing, the basic need of oxygen
decreases. Therc occu.rs neit.her oxygen debt
nor Increllsed levels of lactic acid as is
olherwise associat.ed duTing heavy exercises.
CO 2 Icvels in the blood can very easily
increasc in prannyamic breathing but it will
alwayH remain below the maximum
allowable level (28). The gradual rise in CO

2

levels also half psychophysiological effects
on the individunJ as compared to a sudden
rise or full of COl levels that. may occur
during exercisc.

BeHides, voluntary control by conscious
effort on thoracic muscles and abdominal
muscles alt.:r:) the blood gas concentration.
Breat-hing our forcefully decreases the
pC02. which acts on the chemoreceptor
area of the brain to modify activity of
lhe generator neurons of respiration in
the respiratory center (26}. Modification
uf the higher centers may result in
overall Improvement of pulmonary
funct.ion

Indian J PhYliol PhnrmRcol 2002: 46131

Besides. with pranayamic brcathing the
patients felt good Yoga relaxes, relieves
stress. mnkes the patient feel good, alert,
active nnd exhilarated by releasing opioids
and altering adrenocortical activity that
gives pleasurable sensations and keeps the
body fit (29).

Conelu ion

Yoga studies have aroused a hope for
the diabetics to reduce medication (301.
which has been confirmed in our study by
improving the glycaemic control.
Pronoyam;c breathing makes the diabetic
patients feel good (3]).

Controlled breathing improves lung
function when practiced regularly in mild
to moderate diabetics. However, more
studies are required with respect to the
exact mechaniiJm involved. Studies are alsu
required with respect to helping patients
with diffcrcnt diseases through pranayama.
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