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ABSTRACT

Indonesians have various types of breathing exercise believed to be able to improve immunity and prevent illnesses, particularly those resulting from stress. This study was aimed to prove the presence of immunoglobulin G (IgG) and cortisol modulation resulting from breathing exercise. This experimental study used randomized pretest-posttest control group design. Total sample involved in this study, both in treatment and control group, was 15 males from SMU Mualimin Yogyakarta. Treatment, which was presenting as breathing exercise, comprising of stances, breathing, and concentration (dzikir) for 7 weeks, three times a week. Laboratory examination was carried out using ELISA. Data were analyzed with t test, using SPSS program for Windows, and a highly significant increase (p = 0.000) of IgG level in treatment group as much as 41.80 ng/ml, while control group had a decrease of 30.89 ng/ml. The analysis of cortisol level showed significant reduction (p = 0.010) in treatment group of 4.09 ng/ml and 2.17 ng/ml in control group. In conclusion, the increase of IgG level does result from breathing exercise. The reduction of cortisol level in breathing exercise was found in treatment group that employed breath control and dzikir, so that this group is more composed and relaxed as compared to control group. Relatively low cortisol level provides an opportunity to lymphocyte T to produce interleukin-2 that stimulates the activity of plasma cells to produce immunoglobulins, one of which is IgG. Therefore, cortisol reduction due to breathing exercise has positive effect on IgG increase, so that breathing exercise can be used as one alternative of cost-saving and effective exercise to enhance immunity by reducing cortisol level and increase immunoglobulin G.
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INTRODUCTION

Human body has a capability of adaptation to stressors, whose types are varied from psychological, physiological, and physical activities. Breathing exercise is one of the stimulations that present as physical activity. In relations to physical activities based on the use of oxygen, today various types of exercises that are designated as breathing exercise have emerged. Breathing exercise comprising of stances, breath control, and concentration is an exercise that use body bioelectric system in order to develop capability in stress coping, either in one own's body or anyone else. Due to this objective, breathing exercise can also be viewed as an effort to improve human resource quality by eliminating stress to maintain and even to relieve homeostasis (Maryanto 1990). The term breathing exercise used in this study refers to the exercise that is based on three main components, exercise with stances, breath control (inhaling – breath holding - exhaling in certain rhythm), and concentration (spiritual, dzikir).

There are hundreds of martial art and breathing exercise schools in Indonesia (breathing art schools). In China, Tai Chi is widely used as therapy in hospitals and rehabilitative centers. However, in Indonesia the application of breathing exercise for maintenance and therapy has not been maximally undergone. Breathing exercise may improve physical fitness and immunity (Suparto 2001). Cellular immune system is much affected by muscular activity (Perdesen 2004). With regular exercise, particularly in concentration, soul can be controlled into stability, so that the release of ACTH (adrenocorticotropic hormon) and cortisol in certain level may enhance immunity system to produce immunoglobulin that plays role in the defense of the body (Putra et al. 1993). Taichiquan exercise with 88 stances may also increase the count of lymphocyte T. Breath holding is identical with "exercise" for respiratory muscle. However, the production of ß endorphin remains unknown (Vassilakopoulos et al, 1999). The effect of breathing exercise on the modulation of Immunoglobulin G (IgG) response and cortisol also needs further evidence.

The concept of psychoneuroimmunology is able to explain biological phenomena, either physiolobiological or pathobiological, through the correlation between behavior and immunological defense of the body, through neurotransmitter, neurohormones, hormones and cytokines (Ader, 1991, 2007; Basedowsky, 1992). The concept can be used to explain physiobiological changes resulting from breathing exercise. It should be proved that breathing exercise is able to modulate the response of Immunoglobulin G (IgG) and cortisol. The result of this study is useful for the development of sport sciences. Breathing exercise may improve physical fitness, provide better insight on the benefit of breathing exercise to the community and sport practitioners, and to develop science with sport psychoneuroimmunology paradigm.

MATERIALS AND METHODS

This experimental study used randomized pretest-posttest control group design (Champbell, 1978) in a population that comprised of male students of SMU Mualimin, Yogyakarta. Samples were selected in random. Sample size was determined by referring to a preliminary study entitled "Effect of Breathing Exercise on the Response of Immunoglobulin G" (Siswantoyo 2005) with the formula from Higgins and Kleinbaum (1985). Sample size in each group was 15 individuals. The independent variable was breathing exercise, the dependent variable was IgG and cortisol, and the control variables were time and exercise program. 

Breathing exercise was defined as an exercise that modifies breathing and physical activities, conducted with breath control and stances in certain rhythm and concentration. Breath control was divided into three stages, breathing at the first sitting, breathing in stance, and breathing at the final sitting. These three stages constitute one unit in one session of exercise. Imunoglobulin G (IgG) is an immunoglobulin formed by plasma cell originating from proliferation and maturation of lymphocyte B. The immunoglobulin can be measured using ELISA method. The unit used in the measurement was ng/dl. Cortisol is a stress hormone produced by adrenal cortex in the fasiculata and reticularis. Cortisol was measured with ELISA reader/photo optical density in ng/ml.

The exercise was conducted in SMU Mualimin, Yogyakarta. Laboratory examination was conducted at the Laboratory of Physiology, Brawijaya University, Malang, using ELISA. Data analysis was undertaken with descriptive and inferential statistics with computerized program of SPSS for Windows. Descriptive statistical analysis was used to obtain mean and deviation standard of all variables and subsequently followed with paired t test and independent t test.

RESULTS

Thirty experimental male students met the sample criteria and procedure with a mean age of 16.1 ± 0.7 years, body height 167.6 ± 5.5 cm, and body weight 54.1 ± 5.8 kg. Doses given to treatment groups were as follows: length of the program was 7 weeks, exercise frequency 3 times/week, duration of 60-90 minutes/session, submaximum intensity, exercise load 10 stance movements (each stance comprised 15 steps  by holding breath), in six times repetition. Breathing exercise comprised of ten stance movements. The mean of pulse recording in treatment group from stance 1 to 10 can be read in Table 1.

Table 1. Mean of pulse in treatment group from stance 1 to 10

	Stance
	Mean pulse
	Minimum-maximum

	1
	143.2 (143)
	114 – 168

	2
	147.6 (148)
	126 – 162

	3
	154.8 (155)
	126 – 174

	4
	152.0 (152) 
	126 – 174

	5
	149.6 (150)
	126 – 168

	6
	157.6 (158)
	132 – 174

	7
	158.4 (158)
	138 – 204

	8
	168.1 (168)
	150 – 198 

	9
	161.6 (162)
	150 – 180

	10
	160.8 (161)
	138 – 186


Table 1 indicates that exercise intensity was in submaximum range, between 143 - 168 pulses/minutes. After breathing exercise for 7 weeks, blood sample was taken to be subjected to laboratory analysis using ELISA method, revealing data on IgG and cortisol level from treatment and control group as seen in Table 2.

Table 2. Mean and difference of IgG and cortisol level in treatment and control group

	Variables
	Mean in TG
	Delta

 (post-pre)
	Mean in CG
	Delta

(post-pre)

	
	Pre
	Post
	
	Pre
	post
	

	IgG (ng/ml)
	1460.69
	1502.49
	41.80
	1458.94
	1428.05
	- 30.89

	Cortisol (ng/ml)
	24.92
	20.83
	- 4.09
	25.88
	23.71
	- 2.17


           (Minus indicating reduction)

           TG = treatment group 
CG = control group

Table 3. Results of paired t test

	Variables
	Mean in TG
	Significance
	Mean in CG
	Significance

	
	Pre
	Post
	
	Pre
	post
	

	IgG (ng/ml)
	1460.69
	1502.49
	0.000
	1458.94
	1428.05
	0.207

	Cortisol (ng/ml)
	24.92
	20.83
	0.010
	25.88
	23.71
	0.337


           TG = treatment group
CG = control group
Normality test with Kolmogorov Smirnov indicated p > 0.05, showing that the data had normal distribution, while homogeneity test indicated p > 0.05, indicating that the sample was homogeneous. To find the significance of the change from pre- to post-exercise in each group, a paired t test was undertaken, whose results can be seen in Table 3. Table 3 indicates that IgG in treatment group increased significantly (p = 0.000), while that in control decreased insignificantly (p = 0.207). Cortisol in treatment group decreased significantly (p = 0.010), while that in control group decreased insignificantly (p = 0.337). To find the difference of the response of IgG and cortisol response, the analysis was carried on with independent t test. Analyzed data were the difference of each group in the variables of IgG and cortisol.

Table 4. Results of independent t test

	Variables
	Delta
	Significance

	IgG
	KP
	41.80
	0.001

	
	KK
	-30.89
	

	Cortisol
	KP
	-4.09
	0.208

	
	KK
	-2.17
	


Table 4 indicated that significant difference (p = 0.001) between IgG response in treatment and control group. Whereas, cortisol response revealed no significant difference (p = 0.208) between treatment and control group.

DISCUSSION

In view of the mean of the age of the students, which was about 16 years old, the maximum pulse rate (MPR) with the formula: (220 – age), i.e., 220 – 16 = 204x/minutes. Table 1 shows that the range of mean pulse rate during breathing exercise was minimally 143x/minutes and maximally 168x/minutes (range 143-168x/minutes). From that result, breathing exercise pulse rate can be found to obtain the real exercise intensity. Exercise in pulse rate of 70-85% MPR included in submaximum intensity. The intensity of 70% and 85% MPR of the students were 204 x 70% = 143x/minutes, and 204 x 85% = 173x/minutes (range 143-173x/mnt). Therefore, the exercise intensity in this breathing exercise was confirmed in the range of 70- 85% MPR or submaximum intensity.

The result of independent t test revealed that IgG level increase of 41.80 ng/ml in treatment group was significantly different from the reduction of 30.89 ng/ml in control group. The increase of IgG level indicated that breathing exercise for 7 weeks in a frequency of 3 times/week did stimulate positive adaptation (Eustress). Breathing exercise stressor given continuously was in line with GAS (General Adaptation Syndrome) principle, in which the adaptation phase occurred as demonstrated by the increase of mean IgG level as much as 41.80 ng/ml, or, in other words, there was an occurrence of hemodynamic stability. In control group, there was a reduction of IgG level of 30.89 ng/ml. It could therefore be inferred that regular, structured, and programmed physical activity or exercise could provide positive effect on the physiological mechanism of the body. The exercise after week 2 had physiologically stimulated adaptation, in addition to the alteration from IgM to IgG through the process of gene switching.

Breathing exercise is conducted by combining stance movement, breath control, and concentration (dzikir). Concentration is a part of psychological study. In Indonesia, the application of psychoneuroimmunology concept for the basis of paradigm to solve the problem in this study has been commenced (Putra 1993; Setyawan 1996). In this study, there was a predisposing reduction in cortisol level although it was not significantly different between treatment and control groups (p = 0.208). The reduction in treatment group was 4.09 ng/ml, while that in control group was 2.17 ng/ml. However, in one group (treatment only), the reduction of cortisol level was significant (p = 0.010). The reduction of cortisol level resulted from the factor of concentration by dzikir and breath regulation/control. This was confirmed by the verse "Surely in the remembrance of God all hearts are comforted" (Ar Raad 28). Dzikir employed and combined in this breathing exercise was not due to its numerous repetitions, but because of the understanding, diligence, and sincerity in its application. Sincere and comprehended dzikir may have effect on tranquility of soul (Sumpeno 2001). In relatively decreased cortisol level, the tranquility of soul can be expected to occur, which may be able to repair the physiological mechanism. Cortisol reduction is confirmed by the research of Jin (1989) who found that Tai Chi exercise with three measurements (prior, during, and after the exercise) resulted in the increase of noradrenalin secretion in the urine, reduced cortisol concentration, decrease of emotion, depression, anger, confusion, and anxiety.

Safaria (2005) also confirmed that meditation exercise (the chanting of dzikir and the substance of autosuggestion, as well as breathing concentration) may also result in a more traquil, relaxed, and peaceful mediation, which may affect the interpretation in lymbic system, and, furthermore, through hypothalamic pathway, it may reduce cortisol level, and finally, the immunity of the body increases, and relaxed and peaceful psychological condition will be created. Various stress conditions may affect the brain to release CRH from the hypothalamus, and it subsequently stimulates ACTH release. This hormone acts in the adrenal cortex, stimulates cortisol release and production. If cortisol level increases very high, ACTH and CRH secretion decreases through the feedback mechanism of cortisol against hypothalamus. This will return the cortisol level back to baseline.

In general, cortisol acts as the response of the body against stress condition. In chronic stress, excessive cortisol may result in aggravating situation, such as the reduction of immunity, hypertension, and vascular disorder that occurs after severe stress (Mardiati 2000). In this study, there was a predisposition of cortisol reduction after breathing exercise, although it was not significant, while the increase of IgG was significant. This indicated that cortisol decrease was not linear, but parallel, with the IgG increase. Based on the studies of McCance (1994), Dunn (1995), Safaria (2005), and Ader (2007) high cortisol level provides suppressive effect on immunity (immunosuppressive effect), while the reduction of cortisol level and optimum level may have positive effect on the improvement of immune function. Excessive cortisol level at first results in euphoria, but long term administration may induce various psychological disorders, such as labile emotion, sensitiveness, and depression. Several patients may show cognitive disorder in memory and concentration (McCance 1994).

CONCLUSION

Breathing exercise for seven weeks in a frequency of three times a week can increase IgG level, but not decrease cortisol. However, as seen from the mean of cortisol reduction, treatment group showed higher reduction as compared to control group. The reduction was positively correlated with the increase of immunoglobulin G. Therefore, low cortisol level and increased immunoglobulin may have positive effect on the improvement of immunity. Similar studies should be undertaken using time series and other variable parameters that would complete this study. In addition, a study should also be undertaken to each level of breathing exercise with various relevant variables to disclose the role of breathing exercise in the improvement of immunity. Besides, further studies should be undertaken with varied respondents, so that the result can be applied to improve life quality and useful for therapy and rehabilitation.
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