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[ ABSTRACT |

This;study aimed to investigate the effect of walking exercise program on serum interleukin-2
(SIL-2} in elderly, and to find out any relationship between it’s blood level and upper respiratory
tract infection (URTI). Forty volunteer healthy elderly subjects of both sexes, signed consent form,
participated in this study. Their ages ranged from 55 to 68 years. They were divided equally in
number and sex into exercise and control group. The exercise group performed symptom limited
modified Bruce protocol (first 3 grades), with 60-80% of their predicted maximum heart rate. This
program done 3 times/week for 4 weeks, in addition to practice their normal daily community
activity ho}urs (DCAHs). While the control group instructed to practice DCAHs only. Blood samples
were collécted from each subject of both groups before the trial and after completion of 2 and 4
weeks of the trial. The results of this study indicated a highly significant increased difference (P <
0.001), in SIL-2 between the two groups, with 5% to 20% of URTI, in exercise and control group
respectively. Conclusion: walking exercise program has a significant effect on SIL-2 in elderly
subjects, and decreases susceptibility to URTL

[ . INTRODUCTION | however that the opportunistic infections
| commonly associated with immunodeficiency
he immune system is a highly are common in the elderly patient
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complex and well regulated grouping

cells, hormones, and interactive

modulators that defend the body
from invasion from outside microbes
(bacterial, viral and fungal) or any foreign
macromolecules and from abnormal cells such
as cancer cells, Human immune function
undergoes adverse changes with aging®,
including development of a relative immune
deficiency and an immune dysregulated
state’!. The age-related alterations in the
immune system may account for the increased
susceptibility to and the increased severity of
infections in the elderly. It should be noted,

populations™.

Recent studies suggested that a complex
reshaping or continuous remodeling of the
immune  system rather than immune
deterioration occurs with age, a situation
where some immune parameters Increase,
other decrease and still others remain
unchan ged45 .

Interleukines were originally defined as
proteins secreted by certain leukocytes, which
regulated leucocyte growth and activity,
hence, the name inter-leukin (IL) They are
members of the big family cytokines, which
include a long-list of mediators: interleukines
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from (IL-1 to TL-13), interferons (IFNs),
colony stimulating factors (CSFs), growth
factors and tumor necrosis factors (TNFS)

Interleukine-2 (IL-2) is a sigle glycoprotein,
produced by activated T-cells?®. Activated B
cells, natural killer (NK) cells and large
granular lymphocyte (LGLS) may also share
the ability to produce -2

IL-2 production can be inhibited by
human suppressor T cells. In addition, a
number of immunosuppressive agents exert
their effects primary by inhibiting IL-2
production, such as glucocorticosteroids,
cyclosporine and prostaglandin. Also, there are
physiological and non physiological agents,
which augment IL-2 production, These include
vasopressin, hydroxyurea and numerous all
surface-active compounds [L-2 promotes
lymphocyte function®®, and it is an autocrine
growth factor for T-helper 1 cells®!, and may
induce maturation of resting murine B
lymphocytes and may propagate proliferation
of activated B cell blasts"”. IL-2 activated T
cells, also can exhibit enhanced cytotoxicity35 ,
and it has a major activator of T and NK cell
function®.

Production of I.-2, tend to be decreased
in elderly sedentary subjects™*2. Recently, the
relationship between exercise and immunity
had drawn attention. An appropriate regular
regimen of endurance exercises might help
elderly to lead a c%uality of life by preserving
immune function®. So, the purposes of this
initial investigation were, to determine the
effect of walking as a moderate type of
exercise on the serum interleukine-2 (SIL-2)
level, and to may clarify any relationship
between upper respiratory tract infection
(URTD and IL-2 blood level in elderly
subjects.

[ METHODS

Subjects

The study protocol, approved by the
Department of Internal Medicine and
Geriatrics- Faculty of Physical Therapy Cairo
University. Forty volunteers healthy elderly,
from Kasr Al Aini out clinic, were classified

_equally into a control and exercise group, each

included (10 males, 10 females). The mean
ages were (58.15+0.93) and (57.45+0.76) for
the control and exercise group respectively.
All subjects were normotensive, nonsmokers
nondiabetics and ca:d:oresplratory free. They
informed to stop receiving antl—lnﬂammatory
or corticosteroid and hormonals‘ drugs one
week before starting the trial. Also, they gave
informed, written consent before ﬁmticipating.
Baseline characteristics of both groups were
shown in table (1). Clinical examination, and
resting 12 leads EKG were done for all
participants by the staffs in the cntical care
unit-Cairo university Hospital.

- PROCEDURES

Each subject of both groups was allowed
1o test comfortably in supine posture in a quite
room for 15 minutes, then a first venous blood
sample was taken and considered as baseline
level, then another two samples were taken
similarly post 2 and 4 weeks from the first one
during the testing period. The collected three
blood samples, then chemically analyzed,
using ELISA technique, with human IL-2 EIA
Kits, in the Medical Biochemistry Department-
Faculty of Medicine-Cairo University, to
estimate the serum IL-2 level.

Control group: The subjects of this
group instructed to practice their normal

" community daily activities, and to come back

after 2 and 4 weeks for ano‘ther clinical
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examinations and at any time he/or she has any
cardiorespiratory  problem  within  these
periods.

Exercise group: Each subject of this
group was trained individually on the
computerized stress test treadmill, using
symptom ;imited modified Bruce protocol
(first 3 grades) as 1.2 mph with 0° for one
minute, 1.7 mph with 5° elevation for 3
minutes, 1.7 mph with 10° elevation for 3
minutes and 1.2 mph with 0° for one minute,
with 60-80% of the predicted maximum heart
rate. This program was done 3 times/week for
4 weeks as a total testing period. Also, the
subject was instructed to terminate the exercise
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if he/or she feels chest pain, discomfort, leg
pain or claudication, dizziness and fatigue. In
addition all subjects of both groups had been
instructed to practice their daily community
activity hours (DCAHs). A questionnaire was

"used to record (DCAHs). Statistical analysis

was performed with paired t- test to deal with
changes in the same group and unpaired t-test
to deal with changes occurring in different
groups also correlation coefficient also was
used to clarify if their is any relation between
changes in SIL-2 levels, DCAHs and chest
infection . All data presented are mean =+
standard error of the mean (mean + SEM).

Table (1) Characteristic features of the all subjects in both groups.

Age (year) Weight(kg) Height(Cm) BMI (Kg/m2 )
‘ (Mean +SEM) { Mean +SEM ) { Mean +SEM ) ( Mean +5EM)
Exercise Group (r=55-68) (r=44-84) (r=150-180) (r=19.56-27.30)
(n=20) 57.45+ 0.76 64.5+ 3.00 164.05+ 2.44 23,84+ 0.16
Control Group (r=55-64) (r=50-85) (r=130-175) (r=19.35-31.95)
(n=20) 58.15+ 0.93 65.5+2.88 161.25+3.10 25.08+1.02
P value <0.10° <0.10° <0.10° < 0.10°

The values are mean + ESM, ' No significant difference,’ 1; Range,

n; Number of subjects, BMI; Body mass index.

| RESULTS |

No significant differences had been
resulted in age, weight, height and body mass
index between the two groups table (1).

The means of serum interleukine-2 (SIL-
2), after 2 weeks in the exercise group, were
5.539 +0.32 and 6.085 x0.5 ng/ml, in both
males and females respectively. This increased
values was being statistically insignificant.
While after 4 weeks the mean increased values
were 6,166 £0.31 and 6.542 +0.52 ng/ml, in
males and females respectively, and

statistically considered significant in the males
(P= 0.02), and not significant in the females
(P=0.10), table (2).

In the control group the means of SIL-2,
after 2 weeks were 5.186 +0.3 and 5488
+0.32 ng/ml, in the males and females
respectively. This increased values were
statistically considered insignificant. While

" after 4 weeks the mean value of SIL-2 1n the

males decreased to 5.148 +£0.3 ng/ml. But in
the females it was increased to be 5.940 +0.33
ng/ml, and it ' considered statistically
insignificant (P = 0.10), table (2), Fig (1).
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Table (2): Changes in SIL-2 ng/ml, two and four weeks post trial of all subjects in both groups.

Exercise Group Control Group
Males Females Males Females
(n=10) (n=10) (n=10) (n=10)
(Mean +SEM) { Mean +SEM ) { Mean +SEM ) { Mean +SEM)
Pre 4.874 + 0.38 5.627 £ 0.5 5175+ Q.3 5.479 + 0.32
2 Weeks Post 5.539 +£ 0.32 6.085 + 0.5 5.186 + 0.3 5.488 + 0.32
4 Weeks Post 6.166 £ 0.31 6.542 + 0.52 5.148 + 0.3 5.490 + 0.33
P value <0.02 <0.10 NS <0.10
Values are mean + SEM, n ; Numbers of subjects )
" : increased but not significant NS ; not significant but decreased
OPre
Ofre
B2 Weoks Post EPost
s E
w & 4 Weeks Post o
TE D
3% 21 _:E:
0-—5‘ Wates E;l Feamales C Males C Females E o | - I
Fig (1) Changes in the means of serum IL-2 in all subjects pre I Exercixe Group ' Control Group o
and 2 weeks, 4 weeks post trials Fig (2 ) Changes in SIL- 2 In both groups preand 4
weeks post trials. ‘
1000 - - QSIL-2
_,[ﬂ OExercise group ':‘u'; - W Totat hrs
22 B I mEontrol E J m12s WS m 112 ™ 140 AURTI
5% |l ontrolgroup 3 100
5 2 | I | %
5w ".'.m-mmw:- - g |
&5 STA HIp—{ | ‘ 20 e oese T o
Percentage of Percentage of 8 A one male 4 males .
SiL-2 URTI 1 . ‘ l
Ex Ms Ex Fs CMs CFs

Fig { 3) Relation between increased percentages in SIL- 2
and upper respiratory tract infection {URTI) in both
groups over 4 weehks

Fig {4 ) Relation between total daily(DCAHs) community
activities hours,SIL- 2 and upper respicatory tract infections '
(URTI) in all subjects over 4 weeks. (Ex; Exercise,
C;Control, Ms; Males, Fs:Females)
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Table (3): Chaﬂges in SIL-2 past 4 weeks for each group and between the two groups.

| Exercise Group Control Group P value
‘ (n=20) (n=20) between groups
1 (mean + SEM) (mean + SEM) © )
Pre ; 5.251 + 0.32 5327 +0.22 <0.10
Post 1 6.354 + 0.30 5.328 + 0.22 < (0.001
% of Changes . 21 4.3
P value ! <0.02 <0.10

Values are mean +SEM, n ; Numbers of subjects
", no signiticant difference,  ; Significant increase
- - . = - . e .
: Highly significant incrcase ; Not significant increase

In tabieg (3), there was no significant
difference between the exercise and the control
groups in SIL:2, before starting the trial. But
after 4 weeks, SIL-2 increased significantly (P
= 0.02), with }21% of change in the exercise
group (n=20). While in the control group
(n=20) it was being insignificantly increased
(P = 0.10), with only 4.3% change.

When a%comparison had been done to
clarify the effe‘ct of 4 weeks exercise program
on the SIL-2 blood level, the data indicated a
highly significant difference (P = 0.001), table
(3). |

The mejan DCAHs of the exercised
females was more than exercised males 145
+10.89 hr and 126+ 11.25 hr respectively, but
no significant difference had been resulted
between them, table (4). Concerning the mean
DCAHs in the controlled females it was more

than the matching controlled male

hr and 1124+7.24 hr, respectively and it was
being statistically highly significant difference
(P = 0.001), table (4).

Concerning the upper respiratory tract
infection ranged from simple influenza to
acute bronchitis, in both groups the data
indicated a ratio of 1 to 4, with 5% to 20% in
the males subjects of the exercise and control
group respectively, table (4).

Also, we noticed that both increased
mean values in SIL-2 and DCAHs of the
exercised females were being associated with
non of URTL In the controlled females both
highly significant increase in DCAHs and the
insignificant increase in SIL-2, were being
also associated with non of URTI cases (Fig:
3).

Table (4): Meaﬁs of daily community activity hours, increased SIL-2, and their relation to URTI in all

subjects over 4 weeks.

Exercise Group P value Control Group P value
Males Females b:[tl\;e;:m??;:s Males Females b;:;’e; n m;jles
n=10 =10 , = = cmales
( ) (n ) (Exercise Group) (n=10) (n=10) (Control Group)
{mean +SEM) (mean +SEM) (mean +SEM) {mean +£SEM)
SIL-2 i ‘
(ng/m) | 6 166 £ 031 | 6542 + 0.52 5.148 + 0.3 | 5.490 + 0.33 NS
DCAHs (mean £SEM) (mean +SEM) (mean +£SEM) (mean +SEM)
s 126 + 11.25 145 + 10.89 112 + 7.24 140 + 5.91 HS
Cases of y
URTI : ) 4 )
% of URTI 3% 20%

NS ; No significant difference,  HS : Highly significant difference

URT! ; Upper respiratory tract infection, DCAHs : Daily community activity hours.
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[ DISCUSSION ]

Little is known regarding the effect of
exercise on the senescent immune system®. So,
the primary purpose of this study was to
determine the influence of walking exercise
program on serum interleukine-2 (SIL-2} in
healthy elderly. An additional purpose was to
find out any possible relationship between the
level] of SIL-2 and chest infection among
participating subjects. The immunological
changes observed during aging are consistent
with a reshaping rather than a oenerahzed
deterioration of the main immune functions'

In the present study SIL-2 mcreased
significantly with 21% in the healthy elderly
exercised group (n=20), after 4 weeks of
practicing walking exercise program. This
result considered as reshaping in the SIL-2
and it was in agreement with that study
mentioned above. Also, a 13% increase in the
lymphocyte sub-population observed after
prolonged exercise’’. In contrast no change
had been reported in lymphocyte sub-
population, in a study used a similar
protocol‘”. Moderate exercise has a favorable
effect upon specific and non specific im:mune
functions®, and may has a predominantly
immuno enhancing effect®®. An increased
activity rather than the percentage of T-
lymphocyte post acute submaximal exercise
had been reportedlO Concomitant studies to
our result, stated that during exercise the
augmented secretion of the cytokine IL-1 by
macrophages in turn, stimulated the production
of the IL-2 by T-helper (CDA™), the IL-2 thus
produced can stimulate growth -activated T-
cells to produce more IL- 2% Many supporting
studies stated that activity and exercise in
elderly individuals had a higher production of
IL-2*. Also, moderate training program could
enhance the resting natural killing cell (NK)

function of the elderly subjects®, and the TL-2
proliferative  response increased due to
increased sensitivity of NK cells*. In addition
the post exercised value of IL-2 in present
study, may be related to some of mechanisms
reported by many authors. The first is that the
decrease in plasma volume appear to explain
the acute increase seen in immunoglobulins
following graded exercises’>. 'The second is
the increased flow of lymph durmo exercise’
While the third was regarded to be due
contribution from extravascular pools or non
specific stimulation of memory B-cells™. The
fourth mechanism may be referred to the
increased influx of extra-vascular proteins into
the intra-vascular pool’'. The last mechanism
is that exercise increases cytokine IL-1, which
in turn stlmulates production of IL-2, throucrh
T-helper cells* ‘

The SIL-2, in the fen?ales exercised
group was insignificantly increased in our
study. This result is being consistent with a
study stated that moderate exercise training for
12 weeks failed to alter T-cell function in
elderly women'**.  Another ' documentation
found that no significant change in SIL-2
concentration of 3 women, following running
exercise'®

In spite of the significant and
insignificant increased values Pf SIL-2 in the
male and female subjects in the present study,
no statistical difference had been found
between them. This insignificant difference
was being supported by study stated that, after
a bout of moderate exercise no significant
difference in serum immunogl‘obu]in between
males and females had been found'’** The
result of this study concerning changes of SIL-
2 in the control group, showed both
insignificant increase in the female subjects
and a decreased level than the baseline in the
male subjects as follow up over 4 weeks. The
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decreased value in the males may be related to
lowering of the total daily community activity
hours (DCAHs). While the insignificant
increased value in females may be attributed to
the highly siénificant increase in the total
DCAHs. Also, no significant difference in
DCAHs between both the exercise and control
group occurred. But the insignificant increase
of the SIL-2 'in the control group may be
attributed to the consideration that the amount
of activities was not enough to stimulate the
immune system, as being reported in a study
stated that moderate exercise failed to alter T-
cell function in elderly women, indicating that
an unusual commitment to vigorous exercise
may be necessary before an effect on T- cell
function can be measured in the elderly®®. This
study documents our hypothesis, because
when the exercise walking program added to
the same amount of DCAHs as in the exercise
elderly group, The SIL-2 was significantly
increased. |

Many studies concentrated upon the
relationship between aging, immune system
and infections. Age related alterations in the
immune system may account for the increased
susceptibility to and the increased severity of
infection in elderly™. Also, older persons show
a weaker response to bacterial an[igcns”, and
this is due to the lower levels of immunity at
these ages’. The most important age related
changes that ‘occur is the reduction in the
physiologic reserve of the respiratory system,
especially the reserve for alveolar gas
exchange, thus they are more vulnerable to
stress and injurieszg. The decreased mobility of
the thoracic cage and the decreased efficiency
of the resting respiratory muscles alter lung
performance and contribute to the decline in
pulmonary furnction with age'®. The percentage
of chest diseases among sedentary was 17.6%
and 7.4% in males and females respectively as
4 surveying studyz. This study documents our
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result, which indicated that the percentage of
cases of upper respiratory tract infection
(URTI), was 20% to 5% in the elderly control
and exercise group respectively, and the all
affected cases in both groups were males only.
This may be related to the total DCAHs, which
was being lower in male than female subjects
of both groups.

The high rate of URTI in the control
group may be due to the lower SIL-2 level.
This was in agreement with an observation,
concluded that fower IL-2 production in
response to influenza viral antigens had been
found in elderly sedentary subjects.25 , and also
with a study stated that I1.-2 production tend
to be decreased in elderly sedentary subjects®’.
During this window of decreased host
protection, viruses and bacteria may gain a
foothold, increasing the risk of sub-clinical
and clinical infection®.

But the lower rate of the URTI in the
exercised group may be attributed to the effect
of exercise on the immune system. As being
shown in many studies stated that physical
movement was recognized as a key factor for
the maintenance and improvement of health in
the elderly, and might help elderly to lead a
quality of life by preserving immune
function®®, and significantly increases the level
of IgG, in 33 non smoker healthy subjects,
with no URTI®. Another study on the influence
of moderate exercise training on host
protection and immune function has shown
that near-daily brisk walking compared with
inactivity reduced the number of sickness days
by half over a 12-15 week period, and the
positive effects on immuno-surveillance and
host protection that come with moderate
exercise training are probably related to a
summation effect from acute positive changes
that occur during each exercise bout™. Also,
physical exercise was considered as one of the
methods needed to restore or reverse
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immunological functions in the aged
humans'®, and can alter the release of
numerous cytokines and modulate their
receptor system™. So, in older physically
capable men, regular walking is assoc1ated
with a lower overall mortality rate!!, and
encouraging elderly people to walk may
benefit their health®, and that exercise training
is a potential avenue for reducing the burden
of impairments to pave the road toward
improved function in elderly subjects’. Now
it can be concluded that walking exercise
program has a significant effect on the
immune system in elderly subjects, and also,
decreases susceptibility to URTI among those
active elderly.
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