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ABSTRACT
The purpose of the present study was investigation of the effects of the two types of continuous

and intermittent resistance trainings on relaxation levels of IL-4 and IFN-y serums of young men,
regarding to the shortage of studies about effects of various types of resistance trainings.
Twenty-one examined subjects of this research were divided to three groups of continuous
resistance training, intermittent resistance training and control. The two exercises groups were
participated in 8 weeks progressive resistance trainings. Blood samples were taken from the
subjects, before (24 hr prior to the trainings beginning) and after (48 hr then the trainings ending)
the trainings.
In order to investigate and compare variations of the variables, factorial analysis of variance with
repeated measures was applied. IL-4 increased through resistance exercise (P=0.003), though
there was no difference between the two training groups (P=0.53). In addition, IFN-y decreased
through resistance trainings, but there was not observed any significant difference between the
two training groups (P=0.93).
Resistance trainings might probably cause activity enhancement of humoral immunity in young
men, by increase in IL-4. This increment is independent from either continuous or intermittent
type of resistance trainings. However, the issue should be surveyed in future studies, deeper.
Keywords: Humoral Immunity, Resistance Trainings, Cellular Immunity, Cytokines,

Young Men
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INTRODUCTION

Resistance trainings have been attended by
many people of the society for the sake of
improvement and maintenance of
healthiness. In the other hand, the resistance
trainings have various types that can have
their common and individual unique
influences on physiological systems of the
body and specifically the immune system.
Therefore, special attention to cytokines can
be important, for clarifying complicated
questions of immunity response to exercise.
Immune system of the body associates in
many activities such as inflammatory
activities, allergy heightening and erasing
pathogens (bacterial and viral) [1,2].

The inflammatory activity is based on
production of cytokines like Interleukin-4
(IL-4) and (IFN-y). The

produced cytokines of T-lymphocytes have

Interferon-y
remarkable part in development and
enhancement of immune system performance
against pathogens. Differentiation of T-
lymphocytes to the type I indices (Th1l/Tcl)
are determined by IFN-y production [3].

Outer membrane pathogens, which generate
response of humoral immune system, would
also lead to the differentiation of these cells
to the type Il indices (Th2/Tc2) and
production of IL-4 [4,5]. It has been shown

in a study, 8 weeks resistance trainings

would lead to decrease in IFN-y levels [6]. In
contrast, some researchers have shown
nonbeing increment and change of these
indices, during and following trainings [7].
Nurtjahja-Tjendraputra et al (2007) reported
16 weeks resistance training would lead to
decrease in  concentrations of pre-
inflammatory cytokines and increase in
concentrations of anti-inflammatory
cytokines [8]. In overall, research results
indicate that exercise and physical activity,
and especially regular endurance trainings
would affect various factors of the immune
system. These influences are apparent about
both performance improvement and the
number of components of immune system [2,
9,10].

The purpose of the present study was
comparison of the two types of continuous
and intermittent resistance trainings on the
levels of IL-4 and IFN-y serums in young
men, regarding to properties of cytokines and
effects of resistance trainings.

SUBJECTS AND METHODS

Subjects

Twenty-one healthy 24 to 30 year old male
students of Shiraz city of Iran were
purposefully chosen and divided to three
groups of continuous resistance training,

intermittent resistance training and control (7
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person for each group), randomly. The whole
subjects owned perfect physical healthiness.
Impressibility probability of dependent

variable had been reduced by homogenizing

the subjects, as much as possible. The
properties of the subjects of the present
research groups were presented in table 1.

Table 1: The subjects’ properties

Variable Continuous group Intermittent group Control group
Number 7 7 10
Age (Y.0)) 27.33+3.11 26.78+2.9 28.21+2.69
Height (cm) 178.31+4 .55 178.63+5.21 179.34+6.83
Weight (kg) 76.46+5.76 75.86+5.94 77.25+6.53

Data Collecting Method

The subject became familiar with the
trainings protocol in justification meeting,
one week before the research execution.
Beside of introducing resistance movements
to the subjects, their properties and their
1RM for each movement were measured.
The subjects held in the test session and the
blood samples were taken from the three
groups, 24 hours before trainings beginning.
Thereafter, the subjects performed their
trainings schedule progressively, in duration
of 8 weeks. Relaxation blood samples were
taken from the three groups again, 48 hours
after the last exercise session.

Training Schedule

The resistance trainings schedule was held
during 8 weeks (three weekly sessions, one
day on-one day off), and each session was in
span of 68 min and consisted of 10 min warm
up, 52 main exercise and 6 min cold down.
The subjects performed their trainings with
20, 25, 30, 35, 40, 45, 50 and 55 percentages

of a maximum repetition for the first to the
eighth weeks, respectively. Exercise load was
the same for both continuous and intermittent
trainings. The resistance trainings of each
exercise group were designated in circular
figure. Each circle involved chest press, legs
press, biceps, triceps, forefeet, rear feet and
lateral stretch (or length) that had the same
execution order, as mentioned here. Spans of
stations were considered as 3 min, which
performed  with  different speeds in
continuous and intermittent exercises. The
rest intervals between each two successive
stations and each two successive circles were
considered as 1 min and 2 min, respectively.
Two circles were considered for each
exercise session. The continuous resistance
training group performed each its 3 min
station with speed of V (V was assigned as
75 BPM). The intermittent trainings group
performed its station with span/speed of 10
sec/2V and 20 sec/0.5V, until compilation of

the three min of the station training group
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performed each of their stations with speed
of V (V was assigned as 75 BPM). Since
execution speed of each movement was
controlled by metronome, movement number
of each set was the same for the whole
movements, and with increment in exercise
intensity.

Blood Sampling and Cytokines Analysis
Blood sampling were taken from the middle
vein (the basilic vein) of the subjects, in
amounts of 5 cc. The gathered samples were
poured over sterilized tubes, containing
K3EDTR.The heparin tubes and EDTR were
settled inside ice and then remained at the
room temperature, for some minutes.
Thereafter, serum separated from plasma, by
means of centrifuge in span of 10 min and
with revolution speed of 3500 RPM. The
whole blood samples were pr in frozen state
and at temperature of -20°C, and were used at
the time of lab examination. IL-6 of each
sample was gauged by means of ELISA
method utilizing eBioscience kit. CRP of
each sample was done by method of
Turbidimetric utilizing Cobas Integra 400
device at wavelength of 552 nm.

Statistical Method

At first, values of every under study variables
were described by implementing mean and
deviation, and

standard Kolmogorov-

Smirnov test was applied to examine data

natural distribution and selection of either
parametric or non-parametric test. It was
clarified that the data had natural distribution.
Factorial ANOVA with repeated measures in
a scheme of 3x2 (three groups at two times)
was used, to compare variations of under
study variables, in the three groups of
continuous, intermittent and  control.
Significance level was assigned as 0.05, for
entire statistical tests. In addition, the
statistical software SPSS ver.16 was utilized
to carry out statistical calculations.
RESULTS

Statistical descriptions of IL-4 and IFN-y
have been presented in table 2. The values
have been reported as mean and standard
deviation. In order to compare variations of
variables between the three groups, the
results of factorial ANOVA with repeated
measures have been shown in table 3.
Significant  differences were observed
between the three groups, in variations
patterns of IL-4 (P=0.003). In a manner that
the IL-4 increased in the two training groups,
in comparison to that and of the control
group (P were 0.018 and 0.001 for
continuous and intermittent  trainings,
respectively), though there was not observed
any specific difference between the two
(P=0.53). There were

significant differences in IFN-y variations

training groups
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pattern, between the three groups (P=0.006).
In a manner that IFN-y of the two trainings
groups decreased significantly, comparing to
that of the control group (P were 0.028 and

0.012 for continuous and intermittent groups,

respectively), but the difference between the
two training groups was not significant
(P=0.93). Eventually, results of Toki post hoc

have been presented in table 4.

Table 2: Statistical descriptions of the variables (mean + standard deviation)

. . . Continuous Intermittent Control
Variables Sampling Times Groups Groups Groups
IL-4 Before Training 430+0.88 4.34 +0.004 485+ 1.37
After Training 6.12+0.76 7.01+2.94 461 +1.93
IEN Before Training 17.97 +3.55 16.67 +2.19 1581+2.11
v After Training 13.95+2.20 1213+1.14 1595+1.28

Table 3: Statistical results of factorial ANOVA with repeated measures to compare variations of the variables
in the groups

Variables Factor F P
Time 19.18 0.001*
IL-4 Group 194 0.16
Time*Group 707 0.003*
Time 22.50 0.001*
IFN-y Group 3.30 0.052
Time*Group 6.28 0.006*

* The mean difference is significant at the 0.05 level

Table 4: Results of Toki post-hoc to determine locations of significant differences

Variables Pair to pair comparison P-value
Continuous Groups - Intermittent Groups 053
IL-4 Continuous Groups - Control Groups 0.018*
Intermittent Groups - Control Groups 0.001*
Continuous Groups - Intermittent Groups 0.93
IFN-y Continuous Groups - Control Groups 0.028*
Intermittent Groups - Control Groups 0.012*
* The mean difference is significant at the 0.05 level
DISCUSSION continuous and intermittent  resistance

According to the results of the present study,
IL-4 would heighten through resistance
trainings. Though, there was no significant
difference  between  continuous  and
intermittent resistance trainings, about this
the other hand, IFN-y

decreased through resistance trainings, but

increment. In

there was no significant difference between

trainings, about that decrease. The literature
has spare results about effects of resistance
trainings on serum levels of inflammatory
related cytokines, and no study could be
found about the issue. Therefore, previous
results about this matter are negligible, and
no accurate conclusion can be drafted, before

accomplishment of further studies. A
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research has shown that eight weeks gradual
resistance trainings relate to the decrease in
levels of IFN-y, during rest [6].

In contrast, some researchers indicated
variation and increment of this index, during
and following the exercise [7]. Based on the
results of Nurtjahja-Tjendraputra et al (2007)
16 weeks resistance trainings would lead to
decrease in  concentrations of pre-
inflammatory cytokines and increase in
concentrations of anti-inflammatory
cytokines [8].

Cytokines different responses of various
studies could be ascribe to physical situations
of subjects, implementing different training
schemes and methods (training protocol
types), subjects training precedence, span and
intensity of pressing stimulant, exercise
habits and consistency to trainings. Physical
activity has dual influences on the immune
system, in such a way that long and intense
periods of physical activities would lead to
decrease in performance of the immune
system and consequently might raise the
probability of affliction with inflammation
and infection [11]. Indeed, the inflammations
of various tissues are the immunity response
to tissue wounds, which involves
complicated reactions via immune cells and
dissolved proteins, including cytokines, at

location of inflammation [12].

Hence, oxidative damage and generated
inflammation, following different training
schemes, could expose performances of
various systems of the body, such as the
immune one, to variation that consequences
to heighten inflammatory cytokines in serum
and active muscles [13].

The tissue damages due to physical exercises
would lead to intensify inflammatory
cascades. Release of these cytokines would
trigger inflammatory responses and stimulate
release of IFN-y, which exert its anti-
inflammatory  effect secretion
enhancement of IL-10 and IL-2 [14].
Exercise would cause decreases in levels of

inflammatory cytokines [15,16,17]. IFN-y

through

production is vital for the sake of anti-viral

defense, and several studies reported
reduction of the concentration of IFN-y, in
tumors [18,19]. Researchers believe that
suppression of IFN-y production is a serious
mechanism for increment of infection risk in
tumors [18].

The immune system of the body associates in
many activities such as inflammatory ones,
allergy raising and erasing pathogens
(bacterial and viral) [1,2]. The inflammatory
activity is based on production of cytokines
like IL-4, IFN-y and variation of ratio of CD4
to CD8 lymphocyte cells. It is believed that

production amount of lymphocyte cells and
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in addition regulation of CD4 to CD8 ratio
are dependent to existence of appropriate
signals such as IFN- y. The relative
increment in IFN-y, which is the activator of
cellar immunity (production enhancements of
Tcl and Thl), and production reduction of
IL-4, which is the activator of inflammatory
and humoral immunity (production decreases
in Tc2 and Th2), would lead to increase in
activity of cellar immunity and affect on this
ratio [5].

Nevertheless, the results about the two types
of continuous and intermittent resistance
trainings are not voluminous, and
accordingly interpretation of the results
should be performed, cautiously. However, it
has been clarified in the present study that
significant increment of IL-4 occurred
through resistance trainings and significant
decreases in IFN-y happened through those
types of trainings. Those variations were
dependent from whether type of resistance
trainings (neither continuous nor
intermittent).

CONCLUSION

According to the results of the present study,
it has been concluded that the resistance
trainings would lead to activity enhancement
of humoral immunity in young men,
regardless of type of trainings (either
continuous

(moderate intensity)  or

intermittent (low and high intensity)).
However, further studies are required, yet.
REFERENCE
[1] Blotta and et al. 2007. Corticosteroids
inhibit 1L-12 production in human
monocytes and enhance their capacity
to induce IL-4 synthesis in CD4+
lymphocytes.  The  Journal  of
Immunology, 158 (12): 5589.
[2] Bruunsgaard H. 2005.

activity and modulation of systemic

Physical

low-level inflammation. Journal of
Leukocyte Biology, 78: 819-835.

[3] Natale VM, Ingrid KB, Andrei IM,
Paris V, Pang S, Roy JS. 2003. Effects
of three different types of exercise on
blood leukocyte count during and
following exercise. Sao Paulo Med J.
121:1.

[4] Hernberg M., Muhonen T, Pyrhonen
S. 1997. Can the CD4 +/CD8 + ratio
predict the outcome of interferon-alpha
therapy for renal cell carcinoma? Ann
Oncol, 8(1): 71-77.

[5] Tobias I, et al. 2002. Exercise-induced
change in type 1 cytokine-producing
CD8-T cells is related to a decrease in
memory T cells. J Appl Physiol, 93:
645-648.

[6] White L, Castellano V, McCoy S.
2006. Cytokine changes after a

1JBPAS, September, 2015, 4(9)

5765



Narjes Nourizadeh et al

Research Article

resistance training program in multiple
sclerosis patients. J Sports Sci, 24: 1-4.

[7] Larsen Al, Aukrust P, Aarsland T,
Dickstein K. 2001. Effect of aerobic
exercise training on plasma levels of
tumor necrosis factor alpha in patients
with heart failure. American Journal
Cardiology, 88: 805-808.

[8] Nurtjahja-Tjendraputra E, Ammit AJ,
Roufogalis BD, Tran VH. 2003.
Effective anti-platelet and COX-1
enzyme inhibitors from pungent
constituents of ginger. Thrombosis
Research, 111(4-5): 259-65.

[9] Adam S, Anders D, et al. 2001.
Strenuous  exercise decreases the
percentage of type 1 T cells in the
circulation. J Appl Physiol, 91: 1708-
1712.

[10] Lancaster Gl, Khan Q, Drysdale PT,
Wallace F, Jeukendrup AE, Drayson
MT, Gleeson M. 2005. Effect of
prolonged exercise and carbohydrate
ingestion on type 1 and type 2 T
lymphocyte distribution and
intracellular cytokine production in
humans. J Appl Physiol 98: 565-571.

[11] Fish DE, Krabak BJ, Johnson-Greene
D, DeLateur BJ. 2003. Optimal
resistance training: comparison of

Delorme with Oxford techniques.

American Journal of Physical Medicine
and Rehabilation, 82(12): 903-909.

[12] Milne KJ, Noble EG. 2002. Exercise-

induced elevation of HSP70 is intensity
dependent.  Journal of  Applied
Physiology, 93: 561-568.

[13] Morton JP, Maclaren DP, Cable NT,

Campbell IT, et al. 2007. Elevated core
and muscle temperature to levels
comparable to exercise do not increase
heat shock protein content of skeletal
muscle of physically active men. Acta
Physiologica Oxford, 190(4): 319-327.

[14] Naha PC, Davoren M, Lyng FM,

Byrne HJ. 2010. Reactive oxygen
species (ROS) induced cytokine
production and  cytotoxicity  of
PAMAM dendrimers in J774A.1 cells.
Toxicology and Applied
Pharmacology, 246(1-2): 91-99.

[15] Leick L, Lindegaard B, Stensvold D,

Plomgaard P, Saltin B, Pilegaard H.
2007. Adipose Tissue Interleukin-18
mRNA and Plasma Interleukin-18:
effect of obesity and exercise. Obesity,
15: 356-363.

[16] Esposito K, Pontillo A, Ciotola M, Di

Palo C, Grella E, Nicoletti G,
Giugliano D. 2002. Weight loss

reduces interleukin-18 levels in obese

1JBPAS, September, 2015, 4(9)

5766



Narjes Nourizadeh et al Research Article

women. J Clin Endocrinol Metab, 87:
3864-3866.

[17] Zhang YF, Yang YS, Hong J, Gu
WQ, Shen CF, Xu M, Du PF, Li XY,
Ning G. 2006. Elevated Serum Levels
of Interleukin-18 Are Associated with
Insulin Resistance in Women with
Polycystic Ovary Syndrome.
Endocrine, 29: 419-423.

[18] Hoffman-Goetz L, May KM,
Arumugam Y. 1994. Exercise training
and mouse mammary tumor metastasis.
Anticancer Res, 14: 2627-2632.

[19] Mark RZ, Melissa M, Matthew AW,
Peggy LH, Jeffrey AW. 2004. Exercise
delays allogeneic tumor growth and
reduces intratumoral inflammation and
vascularization. Journal of Applied
Physiology, 96 (6): 2249-2256.

5767
1JBPAS, September, 2015, 4(9)



