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Abstract

Background: Immunity is decreased in diabetic patient
and exercise is an important method in decreasing inflamma-
tory cytokines and increasing immunity.

Aimof Sudy: The main objective of this study was to
determine the effect of mild exercise versus moderate exercise
on inflammatory cytokines in patients with type 2 diabetes.

Subjects and Methods: 40 patients (men and women)
diagnosed with type 2 diabetes (non-insulin dependant diabetes
mellitus) age ranged from 50 to 60 yearsold. They were
selected from medical health insurance clinic in Misr El-
Gedida during 2017. Theywere divided into two groups. Group
A included 20 patients participated in mild exercisein form
of 10 minute walking program 3 times weekly for two months
and Group B 20 patients participated in a moderate exercise
in form of 10 minute walking program 3 times weekly for
two months. Blood sample for measuring inflammatory cy-
tokines level (IL1 and IL6) were taken before and after exercise
program.

Results: It showed that in most measures that rate of
decrease of inflammatory cytokines in group B who partici-
pated moderate exercise is greater than Group A who partic-
ipated mild exercise.

Conclusion: Participating exercise increases immunity
by decreasing rate of inflammatory cytokines in patients with
type 2 diabetes. Moderate exercise had a greater effect on
decreasing inflammatory cytokines than mild exercise.
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Introduction

DIABETES isachronic condition associated with
abnormally high levels of sugar (glucose) in the
blood. Insulin produced by the pancreas lowers
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blood glucose. Absence or insufficient production
of insulin causes diabetes. The two types of diabetes
arereferred to astype 1 (insulin dependent) and
type 2 (non-insulin dependent). Symptoms of dia-
betes include increased urine output, thirst and
hunger as well asfatigue. Diabetes is diagnosed
by blood sugar (glucose) testing [1].

There are two major types of diabetes, called
type 1 and type 2. Type 1 diabetes was also formerly
called Insulin Dependent Diabetes Méellitus (ID-
DM), or juvenile onset diabetes mellitus. In type
1 diabetes, the pancreas undergoes an autoimmune
attack by the body itself, and is rendered incapable
of making insulin. Abnormal antibodies have been
found in the majority of patients with type 1 dia-
betes. Antibodies are proteins in the blood that are
part of the body's immune system. The patient with
type 1 diabetes must rely on insulin medication
for survival [2].

In autoimmune diseases, such astype 1 diabetes,
the immune system mistakenly manufactures anti-
bodies and inflammatory cells that are directed
against and cause damage to patients' own body
tissues. In persons with type 1 diabetes, the beta
cells of the pancreas, which are responsible for
insulin production, are attacked by the misdirected
immune system. It is believed that the tendency to
develop abnormal antibodiesin type 1 diabetesis,
in part, genetically inherited, though the details
are not fully understood [3].

Type 2 diabetes was also previoudy referred
to as Non-Insulin Dependent Diabetes mellitus
(NIDDM), or Adult Onset Diabetes Mellitus
(AODM). Intype 2 diabetes, patients can still
produce insulin, but do so relatively inadequately
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for their body's needs, particularly in the face of
insulin resistance as discussed above. In many
cases this actually means the pancreas produces
larger than normal quantities of insulin. A major
feature of type 2 diabetesis alack of sensitivity
to insulin by the cells of the body (particularly fat
and muscle cells) [4].

Mild cardiovascular exercise may take many
forms, generally notable for low impact on joints
and arelatively undemanding pace. For example,
walking isamild form of exercise, whether per-
formed at a brisk or leisurely pace. Contrasted with
running, it exerts far less impact on the knees and
other joints. Along with walking, many examples
of mild exercise form part of common daily rou-
tines. For example, walking up stairsis usually a
mild exercise. Leisure activities, such as cycling,
canoeing or swimming, also offer mild workouts,
provided you practice them at alow to moderate
intensity [9].

Exercise alone in weight loss produce marginal
reduction in IL6 level in diabetic woman. However,
previous studies in healthy, athletic individuals
have reported increased local inflammation with
intense exercise possibly attributed to microdamage
of the active muscle tissue, moderate intensity
exercise is recommended for either 30 minutes a
day for 5 days aweek or atotal of 2 hoursand 30
minutes per week. A moderate level of activity
noticeably increases your heart rate and breathing
rate. Y ou may sweat, but you are still able to carry
on aconversation. Y ou can talk, but you can't sing.
At least 10 minutes of continuous physical activity
(6].

Interleukins are a group of cytokines (secreted
proteins/signaling molecules) that were first seen
to be expressed by white blood cells (leukocytes).
The term interleukin derives from (inter-) "as a
means of communication”, and (-leukin) "deriving
from the fact that many of these proteins are pro-
duced by leukocytes and act on leukocytes'. The
name is something of arelic though it has since
been found that interleukins are produced by a
wide variety of body cells. The function of the
immune system depends in a large part on inter-
leukins, and rare deficiencies of a number of them
have been described, all featuring autoimmune
diseases or immune deficiency. The majority of
interleukins are synthesized by helper CD4+ T
lymphocytes, as well as through monocytes, mac-
rophages, and endothelial cells. They promote the
development and differentiation of T, B and hemat-
opoietic cells [7].

Subjects and Methods

Inclusive criteria:
Patients have the following:

- Taking medical treatment for diabetes regularly
with regular follow-up visits for outpatients clinic.

- Fasting blood glucose level above 160mg/dl.

- Patientsinitially diagnosed as type 2 diabetes
with no signsfor diabetic foot.

- Able to understand the purpose of exercise.

The study was conducted on 40 patients (men
and women) diagnosed with type 2 diabetes (non-
insulin dependant diabetes mellitus) age ranged
from 50 to 60 years old. They were selected from
Medical Health Insurance Clinic in Misr El-Gedida.

They were divided into two groups:

» Group (A): 20 patients participated in mild exer-
cisein form of 10 minute walking program 3
times weekly for two months.

» Group (B): 20 patients participated in a moderate
exercisein form of 10 minute walking program
3 times weekly for two months.

There were 5 minutes warm-up in form stretch-
ing exercise and also 5 minutes cool down exercise
in form of stretching exercise for both groups of
patients.

Equipment:
A- For evaluation: Blood sample for measuring

inflammatory cytokineslevel (IL1 and IL6)
before and after exercise program.

Serum IL-1(3 and IL-6 was estimated by a solid
phase, two-site chemiluminescenceimmunometric
assay by using an Immulite 1000 analyzer supplied
from DPC (DPC Biermann GmbH, 61231 Bad
Nauheim, Germany) [§].

Training procedure:

Group (A) twenty patients participated under
supervised aerobic exercises program (mild exer-
cise) in form of walking on motorized treadmail
for 10 minutes performed 3 times per week for 2
months. Less tha 50% of their maximam heart rate.

Group (B) twenty patients participated under
supervised aerobic exercises program (moderate
exercise) in form of walking on motorized treadmail
for 10 minutes performed 3 times per week for 2
months up to 50% to 60% of their maximam heart
rate.
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* Maximam Heart Rate formula (MHR): Subtract
your age from 220 to get your maximum heart
rate.

» Next, subtract your resting heart rate from your
maximum heart rate.

Multiply that number by your percentage of
training intensity. Then add your resting heart rate
to get your target heart rate.

There were 5 minutes warm-up in form stretch-
ing exercise and also 5 minutes cool down exercise
in form of stretching exercise for both groups of
patients.

Satistical analysis:

Data concerning each patient for both groups
were collected in the first evaluation including,
inflammatory cytokines (IL1 and IL6). These data
were collected after 2 months after performing
exercise for both groupsin the final evaluation.

Descriptive analysis (mean * SD) before and
after 2 months t-test were used in treatment of the
data of the study and also between men and women.

Results

The mean difference value of group A is2.850 £
0.366 while the mean difference value of group B
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Table (2): Comparison between pre and post values of IL 1B
within and between both groups.

Group t-test
IL-1B Mild Moderate
exercise exercise t vg e
(Group A) (Group B)
Before:
Range 8.4-12 9.1-14.2 -3.391 0.002*
Mean + SD 9.940+1.174 11.445+1.600
After:
Range 2-6 2-5 1468 0.150
Mean = SD 3.965+1.221 3.455%0.959
Improvement 100% 100%
percentage

Paired differences:

Mean £ SD 5.975+0.271 7.990+0.658
Paired samples test:

t 98.527 54.266

p-value <0.001* <0.001*

There were significant decrease in mean values
of both groups after mild and moderate exercise.
There were no significant difference between male
and femal e patients. The rate of decrease of mean
values in group B were greater than group A.

Table (3): Comparison between males and females IL6 mean
values in both groups pre and post the study.

) ! Sex t-test
15 9.190+0.803 which means that the rate of decrease IL-6 . p—
H H e emale -
of IL6in group B is greater than group A. MentSD  Meon = <D t vilue
Group A mild
Table (1): Comparison between pre and post values of 1L6 exercise:
within and between both groups. Before 13.400+2.087 13.727+1.600 -0.397 0.696
After 10.478+1.965 10.936+1.648 —0.568 0.577
Group t-test
Group B moderate
IL-6 . : Moderate B exercise:
M'('g oAy exercise t P Before 17.480£1.055 139001473 6249 <0.001*
(Grow A)  (Group B) value After 7.740+0.807 5.260£0.728 7.217 <0.001*
Before:
Range 10.6-16.7 11.2-19 -3.308 0.002* . .
Mean + SD 13.580+1.792 15.690+2.220 There were no significant difference between
After: male and female IL 1B mean values in both groups
Range 7.3-13.2 491 8228 <0.001* pre and post the study.
Mean + SD 10.730£1.763 6.500+1.476
Improvement 100% 100% Table (4): Comparison between males and females IL1B mean
percentage values in both groups pre and post the study.

Paired differences:

Mean + SD 2.850+0.366 9.190+0.803
Paired samples test:

t 34.791 51.168

p-vaue <0.001* <0.001*

The mean difference value of group A is5.975
0.271 while the mean difference value of group B
iS7.990+0.658 which means that the rate of decr-
ease of IL-1B in group B is greater than group A.

Sex t-test
IL-1B Male Female t p
Mean = SD Mean £ SD value

Group A mild
exercise:

Before 9.833£1.333 10.027+1.085 -0.359 0.724

After 3.722+1.477 41640996 -0.796 0.436
Group B moderate
exercise:

Before 12.840+0.854 10.050+0.595 8.477 <0.001*

After 4.290+0.453 2.620+0.434 8415 <0.001*
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Discussion

Diabetes Méllitus (DM), commonly referred to
as diabetes, is agroup of metabolic diseasesin
which there are high blood sugar levels over a
prolonged period [2] . Symptoms of high blood
sugar include frequent diabetes can cause many
complications [3]. Acute complications can include
diabetic ketoacidosis, nonketotic hyperosmolar
coma, or death [4] . Serious long-term complications
include heart disease, stroke, chronic kidney failure,
foot ulcers, and damage to the eyes. Diabetes also
cause Immune system deficiency.

The objective was to determine the effect of
mild and moderate exercise on anti inflammatory
cytokines (IL1B, IL6) in patients with type 2
diabetes. Analysis of the measurable datain both
groups found improvement in decrease in both
IL1B and IL6 in both groups with the favour for
group B of moderate exercise, which can be ex-
plained according to previous studies as follows.

Miguel et al., [9] agreed that there isareduction
in plasma concentration of TNF-a, IL-6 and their
receptors in soluble form have a so been demon-
strated in individuals with HF undergoing an aer-
obic training program, suggesting a reduction in
the chronic inflammatory condition, mediated by
aregulation in peripheral inflammatory response.
However, despite the marked restorative and/or
anti-inflammatory effect of exercise in these con-
ditions, little is known about the possible mecha-
nisms by which aerobic training can modulate this
process.

Fischer [10] proposed hypothesis that the regular
practice of physical exercise, organized asatraining
program, has an anti-inflammatory effect induced
by acute multiple sessions, which leads to protec-
tion against chronic inflammatory conditions,
especially by reducing the levels of pro—inflamma-
tory cytokines and C-reactive protein. However,
the possible mechanisms modulating this " benefi-
cial" effect are not established and could be related
both to an improvement in conditional physical
capacity and a direct anti-inflammatory effect.

Hopps et al., [11] reported thatphysical exercise
is known to reduce markers of inflammation by
decreasing adipocytokine production and cytokine
release from skeletal muscles, endothelial cells,
and immune system and al so improving antioxidant
status. In type 2 diabetics, aerobic and resistance
training have different effects on cytokine levels,
and the differences in the modalities of exercise
(type, duration, and intensity) and especialy in
the examined population could produce different

results. Recent research showed that combined
exercise has greater anti-inflammatory effects than
aerobic or resistance exercise alone causing a
deepest decrease in CRP, IL-6, IL-1 (3, TNF-a,
leptin, and resistin and a higher increase in anti-
inflammatory cytokines such asIL-4, IL-10, and
adiponectin.

Abd El-Kader et a., [12] studied the impact of
mild versus moderate exercise effect on inflamma
tory cytokinesin obese type 2 diabetic patients. A
randomized clinical trial. He concluded that mod-
erate aerobic exercise training modulate inflamma-
tory cytokines more than mild aerobic exercise
training in obese type 2 diabetic patients.

Yateset a., [13] examined effect of walking on
inflammatory markers in patients with type 2 dia-
betes. He found that walking activity, independant

of other forms of physical activity is associated
with lowering levels of pro inflammatory markers.

Conclusion:

Exercise increases immunity by decreasing rate
of inflammatory cytokinesin patients with type 2
diabetes. Moderate exercise had a greater effect
on decreasing inflammatory cytokines than mild
exercise.
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