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Abstract

Background: Diabetes mellitus (DM) is a group of metabolic diseases charactetized by high blood sugar levels over a pro-
longed period that further produces symptoms like frequent urination, increased thirst and increased hunger. Management of
Type 2 Diabetes Mellitus includes Medication or insulin therapy, regular exercise and healthy eating.

Objective: To study the effect of exercise on fasting blood glucose level in non-diabetics at the age of 22-25 years.
Materials and Methods: The study was conducted on 50 medical students. All the volunteers were male students of same
age group ranging from 20 to 25 years; they were carefully screened for any significant deviation of health from the normal
basal findings. The subjects were made to exercise for 30 minutes and the following observations were recorded.

Results: The mean age of the subject is 22 * 2 years, mean height is 171 £ 11, mean weight is 67 £ 13 and mean body surface
area is 1.8 £ 0.2. The mean fasting blood glucose levels before and after exercise is 89 & 5 and 85 % 5 respectively and the p
value is 0.000,1 which is highly significant.

Conclusion: All forms of exetcise produce small benefits in controlling the level of blood glucose. The effects are similat to
those of dietary, medication and insulin treatments.
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Introduction legitimacy due to research in physical education, exercise physiol-

ogy and medicine. Muscular exercise is the highest expression of

Man is living on the planet earth for over 2,000,000 years. The activities of the body and almost all the resources of the body are

eatlier humans lived a nomadic existence of survival by hunting mobilized in order to bring about the greatest efficiency of Neu-

and gathering food. Their way of life was entirely different from romuscular system. With urbanization and fast moving pattern of

the way people live today in developed countries, and this has pro- life, the human being are dependent on vehicular transport and

found implications for pattern of disease and associated between the physical exertion has come to limited level; with the introduc-

living habits and health. tion of home appliances, physical exertion of domestic life is also

limited. Due to these factors human beings are engaged in fast
Observation of few remaining nomadic groups in the world in- activities but with limited physical exertion. The main problem of
te)

dicates that they are relatively free of chronic diseases and are urbanization is a desire or longing for physical exertion. This has

comparatively leaner and have a higher level of physical fitness led to the concept of centers for tailored or programmed physical

with higher caloric expenditures per unit of body weight than do
modern individuals.

Due to limited active life much progress in the field of exercise and
physical condition is taking place. Exercise today has a scientific

activity where subjects are prescribed physical activity based on
their age, sex and health status and requirements.

Need for exercise is now a conscious desire of every human be-
ing because of increase awareness of hazards of inactive life, like
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the occurrence of diseases such as Diabetes Mellitus, hyperten-
sion, obesity and cardiovascular accidents. These are the chain of
diseases with a common base of less active and a more sedentary
life which leads to more accumulation and less expenditure of
calories. Going by saying ““ use or loose” either one should use
his/her all the body mechanics or loose all and end as a handicap.
Mother of diseases, obesity predisposes the individual to increase
demands of insulin, which if not available will lead to diabetes
mellitus. Diabetes mellitus is a disease which damages all the or-
gans of the body, if not controlled properly and in proper time.

Diabetes is characteristically of two types. Type 1 Diabetes Melli-
tus, is due to the body’s failure to produce sufficient insulin due to
an autoimmune condition that causes destruction of the insulin
producing beta cells in the pancreas. Type 2 Diabetes Mellitus is
characterized by a combination of peripheral insulin resistance
and inadequate insulin secretion by pancreatic beta cells. Insulin
resistance, which has been attributed to elevated levels of free
fatty acids and pro-inflammatory cytokines in plasma, leads to de-
creased glucose transport into muscle cells, elevated hepatic glu-
cose production, and increased breakdown of fat [1].

Management of Type 2 Diabetes Mellitus includes Medication or
insulin therapy, regular exercise and healthy eating. Medications
are chosen based on factors such as blood glucose levels and the
health problems faced by the patient |2]. Physical activity or struc-
tured exercise training used alone or in combination with diet,
insulin injections, or oral hypoglycemic drugs are the foundations
of therapy for type 2 diabetes [3].

Skeletal muscle is responsible for most of the uptake of glucose
after a meal, and transport of glucose into the muscle is consid-
ered the limiting step in glucose disposal [4, 5|. Glucose transport
occurs primarily by diffusion utilizing glucose transporter car-
rier proteins (GLUT). Both exercise and insulin regulate glucose
transport mainly by the translocation of the GLUT4 isoform
from an intracellular compartment to the plasma membrane and
transverse tubules [6, 7] GLUT4 levels are considered an impor-
tant determinant of insulin sensitivity [4, 5].

Continuous glucose monitoring (CGM) systems provide continu-
ous, dynamic blood glucose testing, contributing to the discovery
of hyperglycemia and hypoglycemia that are not easily detected by
traditional monitoring methods [8].

Many people do not exercise despite the proven benefit of en-
durance exercise. An exercise program requiring less time com-
mitment may appeal to some people. The aim of this paper is to
review the impact of high-intensity exercise of short duration on
blood glucose levels in diabetic and nondiabetic people.

Materials and Methods

The study was conducted on 50 medical students. All the volun-
teers were male students of same age group ranging from 20 to
25 years, they were carefully screened for any significant deviation
of health from the normal basal findings. The subjects were made
to exercise for 30 minutes and the following observations were
recorded.

https://scidoc.org/IJAAP.php

Collection of Anthropometric data

Age, Height, weight and Body Surface Area were measured using
standard methods.

Measuring the height: The subject was asked to stand on a flat
surface and take of his shoes, head bands or anything else from
the head that may get in the way of an accurate measurement. The
subject was asked to stand against a wall making sure his head,
shoulders and buttocks are touching the wall. Line of sight and
chin should be parallel to the floor. Using a wall mounted metallic
tape measure, the height of the subject is measured.

Measuring the weight: Digital weighing balance was used to
measure the weight of the students. Before starting the meas-
urement the scale was adjusted to zero. The students were asked
to take off heavy clothings (such as coats, jackets + and vests),
purses, shoes and heavy accessories such as belts with heavy belt
buckles. They should also remove everything from their pockets
including money (coins), pens, pencils, wallets, and papers. Each
student was asked to step on the scale and stand motionless in
the middle of the scale platform with the feet slightly apart and
the body weight distributed equally on both feet. Arms should be
relaxed and hanging down loosely at the sides of the body. Digi-
tal scales are very sensitive to movement and any movement will
change the weight measurement, so students must stand very still
and the readings were recorded.

Measuring the Body Surface Area: Body Surface Area (BSA)
measures the total surface area of the body. The Mosteller for-
mula is most commonly used formula in practice and in clinical
trials. The Mosteller formula takes the square root of the height
(cm) multiplied by the weight (kg) divided by 3600.

BSA (m)* = \/(Height (cm) X Weight (kg)/3600
Measuring the Blood Glucose

Estimation of blood glucose is by King & ASA Toor Method.
Principle: First depolatization is done by using sodium tungstate
and enodiols of sugars reduces cupric to cuprous ions, which re-
act with Arsenomolybdic acid and forms molybdenum blue. The
blue colored complex formed is measured by colorimeter.

Reagent used: Isotonic reagent, it consists of Na,SO, and CUSO,.

1) Na,SO, - prevents hemolysis and eliminates non reducing sug-
ars and non carbohydrate reducing acid.

CUSO, - provides cupric (CU++) ions

2) Sodium Tungstate — it precipitates the proteins

3) Alkaline Tartrate — Provides alkaline medium and protects cu-
pric ions by complex formation.

4) Arsenomolybdic acid — For color development.

5) Stock — Standard of glucose : It is prepared by adding 100mg
of glucose in 100ml of Benzoic acid.

6) Working standard of glucose: It is prepared by dissolving 2.5ml
of spot glucose standard in 100ml of Isotonic reagent.

7) Distilled water:

Procedure:

Depolarization: A solution is made in a test tube by taking 3.8ml
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of isotonic reagent, 0.1ml of blood and 0.1 ml of sodium tung-
state. Centrifuge the test tube and the superlated layer is protein
free filtrate which is kept aside.

Reduction: Take 3 test tubes, label them as test standard and
blank. Boil all the test tubes for 10 minutes and cool it for 5 min-
utes. Adjust the colorimeter to zero by using blank take O.D. value
of test and standard at 548 nm (green filter).

Table showing Reagent Preparation.

Reagent Test Standard | Blank
Protein free filtrate 1ml i i
P+
Working standard - 1ml -
Isotonic reagent - - 1ml
Alkaline tartarate 1ml 1ml 1ml
Table showing Color development.
Reagent Test | Standard | Blank
Arsenomolbdic acid | 1ml 1ml 1ml
Distilled water 5ml 5ml 5ml

Results

The study was conducted on 50 medical students. All the volun-
teers were male students of same age group ranging from 20 to
25 years. The mean age and Standard deviation of the students is
22 % 2 years and standard error of mean is 0.3. The lower limit
of the confidence interval (95%) is 21 years and upper limit is 23
years (Table 1 and Graph 1).

The mean height is 171 * 11 years with standard error of mean

https://scidoc.org/IJAAP.php

1.7. The lower limit of the confidence interval (95%) is 167 cms
and upper limit is 174 cms (Table 1 and Graph 1).

The mean weight of the students is 67 & 13 kgs with standard er-
ror of 20. The lower limit of confidence interval (95%) is 62 kgs
and upper limit is 71 kgs (Table 1 and Graph 1).

The mean Body Surface Area (BSA) is 1.80 + 0.2 m* with stand-
ard error of mean 0.03. The lower limit of confidence interval is
1.74 m* and upper limit is 1.86 m* (Table 1 and Graph 1).

The mean blood sugar level before and after exercise is 89 £ 5
gm% and 85 £ 5 gm% respectively with standard error of mean
0.8 and 1.0 respectively. The lower limit of confidence interval
(95%) of blood sugar before and after exercise is 87 gm% and 84
gm% respectively. The upper limit of confidence interval (95%)
of blood sugar before and after exercise is 90 gm% and 87 gm%
respectively. The t value is 16.13 and p value is <0.0001 which is
highly significant (Table 2 and Graph 2).

Discussion

This study was conducted on 50 students of same age group
ranging from 20 — 25 years, carefully screened for any significant
deviation of health from normal basal findings. The subjects were
made to exercise for 30 min and changes in blood sugar levels are
observed.

Changes seen in blood glucose level was significantly decrease
with mean value of 89 to 85 gm% with t value of 16.3 and p value
< 0.0001 which is significant.

This fall of blood glucose level is seen in all subjects who were
made to exercise hence it can be stated that physical exercise de-
creases blood glucose level. With the knowledge that during ex-
ercise there occurs increase release of catecholamine and ACTH

Table 1. Demographic Data.

Parameters | Mean

SD=*

Age (years) 22 2

Height (cms) 171 11

Weight (kgs) 67 13

BSA (m?) 18 | 02

Confidence
SE+ | Interval (95%)
LL UL
0.3 21 23
1.7 167 174
20 62 71
0.03 | 1.74 1.86

Graph 1. Demographic Date.
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Table 2. Changes seen in blood sugar (gm%) before and after exercise.

Confidence Interval (95%)
Parameters Mean | SD+ | SEx
LL UL
Before exetcise 89 5 0.8 87 90
After exercise 85 5 1 84 87

T value = 16.13
P value < 0.0001, highly significant

Graph 2. Change in Blood Glucose before and after exercise.

90

89

88

Before Exercise Before Exercise

both of which cause glycogenolysis and rise in blood glucose lev-
els. The very fact that instead of rise in blood sugar in exercise
there occurs fall in blood sugars, indicate that more and more
blood glucose is being utilized by exercising muscle. This support-
ed by study on adreno-receptors present on beta cells of pancreas.
These receptors increase insulin secretion.

There is also evidence to show that exercise increases insulin sen-
sitivity of cells, so that blood sugar can more readily be taken
within the cells and is utilized. The effect of exercise on blood
glucose levels is utilized in prescribing exercise as a part of treat-
ment of diabetes mellitus.

Larsson et al., (1962) noted a lower PWC (physical working capac-
ity) in diabetic adolescent girls compared with normal gitls of the
same age. They also found a regular decrease in blood sugar of the
diabetic girls during work; this effect was especially conspicuous
on those girls with a high blood sugar level. After training, PWC
increased in most subjects but there was no increase in the insulin
requirement in spite of a 50% increase in caloric consumption [9].

Decreased PWC in diabetic girls was confirmed by Sterky (1963)
and in diabetic boys by Larsson et al., (1964) [10, 11]. In the for-
mer study, this reduction did not seem to be directly connected
with the diabetic state but may have been the result of inadequate
training since these diabetic girls were less active than normal
gitls. Conflicting results on diabetic girls and boys were reported
by Elo et al., (1965) who also noted that duration of disease and
insulin requirement had a low correlation with PWC [12].

Dangiashwini et al., has compared the fasting blood glucose
levels both before and after yoga and aerobics exercise. In both
the groups the blood glucose levels decreased and the p value
is 0.0001 which is found to be significant. This author also sug-
gests that both Yoga and aerobic exercise are effective in reduc-
ing blood glucose levels in patients with Type 2 Diabetes Mellitus
[13].

Management of Type 2 Diabetes Mellitus includes medication
or insulin therapy, regular exercise and healthy eating. Medica-
tions are chosen based on factors such as blood glucose levels
and the health problems faced by the patient. Common medica-
tions include Metformin, which improves the sensitivity of the
body tissues to insulin and lowers glucose production in the liver.
Sulfonylureas are also used and these help the body secrete more
insulin. Meglitinides work similar to sulfonylureas except that they
are faster acting and do not stay active in the body for long [2].

Yoga, the traditional exercise form, offers a largely unexplored,
widely available resource for the management of stress-related
ailments. There is evidence that Yoga can benefit patients with
Type 2 Diabetes Mellitus. A randomized, controlled trial of Yoga
for patients with Type 2 Diabetes Mellitus showed that both Fast-
ing Blood Glucose and Hb1Ac improved significantly along with
patients reporting that they felt better, less anxious and more in
control of themselves [14].

Type 2 Diabetes Mellitus is characterized by a combination of pe-
ripheral insulin resistance and inadequate insulin secretion by pan-
creatic beta cells. Insulin resistance, which has been attributed to
elevated levels of free fatty acids and pro-inflammatory cytokines
in plasma, leads to decreased glucose transport into muscle cells,
elevated hepatic glucose production, and increased breakdown of
fat [1].

These studies suggest that exercise is a useful adjunct to other
forms of diabetes management. Unfortunately, most have fo-
cused on only one segment of the diabetic population, those tak-
ing insulin. This reviewer has found no research on the effects of
exercise on the larger number of adult-onset diabetics who are
able to control their diabetes by oral hypoglycemic drugs and/ ot
proper diet. Much more information is needed on the acute and
long-term effects of regular exercise and training on the course
and severity of the entire spectrum of diabetes mellitus. Again,
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many factors must be controlled before definitive information on
exercise can be brought to the attention of the physician and his
diabetic patient.
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Conclusion

Studies on the effect of high-intensity exercise on blood glucose
have been few and of short duration, and have involved a small
number of patients who were probably not representative of the
general diabetic population. With diabetics, it is therefore uncer-
tain if any improvements in blood glucose achieved by a brief
intervention would be sustained over a longer period, reduce
HbAlc levels, improve health outcomes, and can be replicated
in the general diambetic population. Similarly, in the nondiabetic
population it is not known whether improvements in insulin sen-
sitiv-ity would be sustained and results in a clinically important
endpoint such as diabetes prevention.
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