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Summary

 Background: The aim of the present study was to analyze the effects of a qigong training program on blood bio-
chemical parameters.

 Material/Methods: Twenty-nine healthy subjects participated in the study of whom 16 were randomly assigned to the 
experimental group and 13 to the control. The experimental subjects underwent daily qigong train-
ing for one month. Blood samples for the quantifi cation of biochemical parameters (total choles-
terol, HDL, LDL, triglycerides, phospholipids, GOT, GPT, GGT, urea, creatinine) were taken be-
fore and after the training program. As statistical analysis, ANCOVA was performed.

 Results: Statistically signifi cant differences were found showing that the experimental group had lower se-
rum levels of GOT (glutamic-oxaloacetic transaminase), GPT (glutamic-pyruvic transaminase), and 
urea and that there was a trend towards signifi cance in GGT (gamma-glutamyltransferase).

 Conclusions: This study demonstrates that after practicing qigong for the short period of one month, notewor-
thy changes in several blood biochemical parameters were induced. While it is tempting to spec-
ulate on the relevance and implications of these biochemical variations, further investigation is 
needed to elucidate the scope of these fi ndings.
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BACKGROUND

Qigong is an ancient Chinese form of health maintenance 
dating back thousands of years which is part of traditional 
Chinese medicine [1]. Practice of qigong, of which there 
are many different systems, typically includes mind, body, 
and breath training [2,3]. Numerous physical as well as men-
tal benefi ts have been classically ascribed to these methods. 
Modern scientifi c research has revealed that qigong can ex-
ert benefi cial effects on a great number of different medi-
cal conditions, including arthritis, hypertension, chronic 
pain, fi bromyalgia, infectious diseases, and even cancer, 
among others [4–8]. It has also shown anxiolytic and 
antidepressive effi cacy [9,10]. Consequently, qigong has 
been considered a viable treatment option for long-term 
health. Although all eastern psychosomatic methods share 
many common features, qigong has some particular traits 
which differentiate it from other similar practices, such as 
yoga, whereby qigong generally entails a more dynamic ap-
proach than other meditative traditions [11].

Cardiovascular disease represents a major health prob-
lem of western society, counting as one of the main causes 
of death. In this respect, a large number of investigations 
have consistently linked high blood lipid concentrations to 
the development of coronary heart disease. In fact, an in-
crease in the mortality risk from cardiovascular disease has 
been found to be associated with elevated concentrations 
of triglycerides, total cholesterol, and low-density lipopro-
tein (LDL) and to low concentrations of high-density lipo-
protein (HDL) [12–14].

On the other hand, the important implications of stress-
generating situations on changes in blood lipid levels have 
been widely documented [12–18]. In this regard, Stoney et 
al. [14] recently reviewed different studies indicating the 
importance of psychosocial stressors on increased triglyc-
eride and cholesterol levels in humans. Psychological stress 
has therefore been reported to cause augmentation of the 
concentrations of total cholesterol, LDL, and triglycerides 
in healthy individuals [19] and in those with a greater risk 
of suffering from cardiovascular diseases [15].

Apart from its relationship with blood lipid levels, cardiovas-
cular risk has also been related to specifi c serum enzymes 
[20–22] and renal function parameters [23–25]. The serum 
enzymes GOT (glutamic-oxaloacetic transaminase), GPT 
(glutamic-pyruvic transaminase), and GGT (gamma-glutam-
yltransferase) are often part of the blood tests used to assess 
hepatic function. Increased values of these biochemical pa-
rameters are typically associated with liver pathologies; how-
ever, they do not specifi cally measure hepatocyte function, 
but rather hepatocelullar damage [26–28]. Similarly, serum 
levels of urea and creatinine are generally considered to be 
indicators of renal function, although these measures may 
also be altered in liver [29,30] and muscle disease [31], re-
spectively. Interestingly, serum levels of enzymes and urea, 
aside from pathological conditions, may be modulated by 
behavior. In this respect, physical exercise has been report-
ed to cause an increase in serum enzymes GOT, GPT, GGT 
[32–35], and urea levels [36–39].

Since psychological factors can certainly infl uence biochem-
ical measures, a behavioral intervention may be a very in-

teresting and effective tool to modulate these biological 
variables favorably. As a matter of fact, there is scientifi c ev-
idence confi rming that a reduction of stress through dif-
ferent types of behavioral or psychosocial interventions can 
decrease the concentrations of several biochemical parame-
ters of clinical interest and help diminish the risk of cardio-
vascular disease [16,40,41]. In particular, the behavioral ap-
proach has been reported to be effective in reducing blood 
lipids, especially high cholesterol levels [42–44].

Given the potential clinical implications of the aforemen-
tioned psychobiological approach, in recent years consid-
erable interest has been directed towards examining the ef-
fects that various ancient eastern psychosomatic techniques 
can exert on psychobiological parameters of relevance to 
physical and mental health [1,11,45–56]. Thus traditional 
oriental methods such as qigong, yoga, and various specifi c 
forms of meditation have been studied for their potential 
clinical use, particularly for their positive effect on the car-
diovascular system. In this sense, decreases in blood pressure 
[47,55–63], heart rate [63,64], and cardiovascular reactivi-
ty [58] have been reported in subjects who practiced med-
itation. Various forms of meditation have also been found 
to be effective in reducing stress symptoms in subjects with 
diverse physical and psychological pathologies [65,66], in-
cluding cancer patients [67–70].

Although less studied than meditation as such, yoga has 
also been said to be useful from a clinical standpoint. Thus 
yoga has been reported to reduce cardiovascular risk by in-
ducing a wide variety of favorable biological effects, ranging 
from biochemical to direct cardiovascular changes [71–76]. 
Likewise, the therapeutic profi le of yoga includes a broad 
spectrum of physical and psychological benefi ts [77–83].

The positive effects of qigong on health have been well 
documented [4–10,84–88]; nonetheless, this Chinese exer-
cise has been the least studied of the eastern psychosomat-
ic methods. In fact, although some studies have focused, at 
least partially, on the biochemical effects of yoga [89–91], 
including its effects on lipid profi les [92–93], the infl uence 
that qigong practice may exert on serum lipids does not seem 
to have been investigated and published to date, except in 
Chinese journals [94]. Likewise, there is no evidence link-
ing qigong practice with changes in the biochemical param-
eters commonly used as markers of hepatic and renal func-
tion. Therefore we designed this study for the purpose of 
exploring the effects of a specifi c form of qigong on the se-
rum levels of lipids (total cholesterol, HDL, LDL, triglycer-
ides, phospholipids), enzymes (GOT, GPT, GGT), urea, and 
creatinine in a sample of healthy voluntary subjects.

MATERIAL AND METHODS

Participants

Twenty-nine healthy subjects (14 male and 15 female) with 
ages ranging from 18 to 21 were recruited from among 
the student population of the Faculty of Psychology of the 
University of Malaga to take part in this study. A psychological 
interview (also including the General Health Questionnaire 
of Goldberg and the trait form of the Spielberger State-Trait 
Anxiety Inventory, STAI) as well as a medical exam were car-
ried out for the selection of participants. Exclusion criteria 
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included: having consumed any drug or being under phar-
macological treatment within the three months previous to 
the study, suffering any type of physical or mental chronic 
disease, or being overweight (according to the body mass 
index). None of the subjects practiced sports regularly or 
had experience with qigong or other such methods. Female 
participants were all within the fi rst ten days of their last 
menstrual period. The selected participants were random-
ly assigned to an experimental group (16 subjects), which 
underwent qigong training, or a control group (13 sub-
jects), which received no treatment. A homogenous distri-
bution based on sex was made in both groups. All subjects 
volunteered to participate in the study and gave written in-
formed consent. One experimental subject (male) decided 
to leave the study several days after the onset of the exper-
iment and three more subjects (one male and two female) 
were removed from the sample for having missed qigong 
training sessions on more than two occasions.

Intervention

The experimental subjects were submitted to a qigong train-
ing program for a period of one month, practicing qigong 
for 30 minutes in the evening under the guidance of a qual-
ifi ed instructor of this discipline. This guided training took 
place from Monday to Friday in a room adjoining our lab-
oratory, and the subjects were further encouraged to keep 
practicing on their own over the weekends. The amount of 
solo training varied from one subject to another, but typi-
cally consisted of one extra session on the weekend; this in-
dividual training usually had half the duration of the group 
sessions. The form of qigong taught and practiced in this 
study is known as “the eight pieces of brocade” (Ba Duan Jin 
in the Chinese Pinyin transliteration). This qigong method 
consists of one single sequence of exercises containing eight 
distinct movements which are repeated eight times each, 
therefore making a total of 64 physical moves to complete 
the entire set. Throughout the form, rhythmic breathing 
and a relaxed state of the mind are required. We chose this 
method of qigong due to its simplicity, its effectiveness, and 
the fact that it is a well known and widespread qigong style. 
Recently, fi ve reports have focused on this qigong system 
and its health-promoting features [10,11,59,86,87].

Blood sampling

The day before qigong training commenced for the exper-
imental subjects, blood samples were taken from all partic-
ipants, experimental and control. When the qigong pro-
gram concluded, blood samples were taken again in both 
groups. The biochemical parameters measured included: 
concentrations of lipids (total cholesterol, HDL, LDL, tri-
glycerides, and phospholipids), serum enzymes (GOT, GGT, 
and GPT), urea, and creatinine. The blood samples were 
taken at 9.00 a.m. before breakfast and were venous blood 
samples drawn into vacuum tubes without additives and cen-
trifuged within two hours of being drawn.

All serum biochemical tests were performed with a Cobas 
Integra model 700 multichannel analyzer (Roche Diagnostics, 
Indianapolis, IN, USA): blood urea was mesureed by ure-
ase/GLDH method, blood creatinine by Jaffe’s reaction, 
both glutamic-pyruvic transaminase (GPT) and glutamic-
oxaloacetic transaminase (GOT) were measured using an 

IFCC modifi ed method without pyridoxal phosphate, and 
gamma-glutamyltransferase (GGT) was measured using a 
carboxi-GIUPA kinetic method (Szasz-Persijn). Total cho-
lesterol, high-density lipoprotein (HDL) cholesterol, and 
low-density lipoprotein (LDL) cholesterol were calculat-
ed directly by an enzymatic color method (CHOD/PAP), 
and triglycerides (TG) by other enzymatic color method 
(GPO/PAP).

Statistical analysis

A between-group analysis of covariance (ANCOVA) was per-
formed on several dependent variables: total cholesterol, 
HDL, LDL, triglycerides, phospholipids, GOT, GPT, GGT, 
urea, and creatinine. The qigong training was considered 
as an independent variable with two levels (absence or con-
trol group, and presence or experimental group) and pre-
test scores of the respective dependent variables as covari-
ant. Thus the differences between the groups were estimated 
with the differences in the pretest scores removed.

RESULTS

Effects of experimental treatment after adjustment for co-
variants were found for GOT [F(1,22)=10.7, p=.003], GPT 
[F(1,22)=4.32, p=.04], and urea [F(1,22)=6.51, p=.02]. In 
addition, the differences in GGT tended to statistical sig-
nifi cance [F(1,22)=3.14, p=.09]. No signifi cant effects were 
found for total cholesterol [F(1,22)=1.12, p=.30], HDL 
[F(1,22)=1.55, p=.22], LDL [F(1,22)=0.07, p=.78], triglyc-
erides [F(1,22)=0.81, p=.37], phospholipids [F(1,22)=1,47, 
p=.23], and creatinine [F(1,22)=0.52, p=.47]. The adjusted 
means, as displayed in Table 1, show a lower score in the ex-
perimental group in all the signifi cant variables.

DISCUSSION

The main fi nding of this study is that the practice of qigong 
for the short period of one month induces signifi cant chang-

Biochemical parameters Control group Qigong group

Cholesterol (mg/dl)  161.30  155.99

HDL (mg/dl)  65.14  61.93

LDL (mg/dl)  85.42  84.29

Triglycerides (mg/dl)  53.81  48.70

Phospholipids (mg/dl)  179.75  163.68

GOT (U/L)  21.40  16.70***

GPT (U/L)  20.70  16.40**

GGT (U/L)  15.80  13.20*

Urea (mg/dl)  33.20  27.60**

Creatinine (mg/dl)  0.86  0.84

Table 1.  Adjusted means in post-test for the concentrations of serum 
lipids, enzymes, urea, and creatinine in the control and 
qigong groups after performing ANCOVA with the respective 
pretest as covariants.

* p=0.09; ** p<0.05; *** p<0.01.
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es in several blood biochemical parameters. Our results thus 
reveal that the qigong practitioners underwent a signifi cant 
reduction in the serum levels of urea, GOT, GPT, and GGT 
(trend). To the best of our knowledge this is the fi rst study 
reporting that qigong practice can signifi cantly modify the 
serum concentrations of enzymes and urea.

Stress has been reported to play a key role in the changes 
of blood biochemical parameters, particularly of those re-
lated to hepatic and renal function. Numerous experimen-
tal studies have in fact pointed out the detrimental effects 
of stress on the physiology of these organs [95,96]. In this 
context, the practice of various forms of meditation, be-
sides reducing stress symptoms, has been suggested to af-
fect hepatic and renal metabolism. Jevning et al. [97], for 
instance, found that transcendental meditation decreased 
hepatic blood fl ow. This diminution of blood fl ow in the liv-
er after meditation is coherent with smaller metabolic activi-
ty of this organ and has been said to occur owing to a blood 
fl ow redistribution, particularly affecting the brain and skin. 
In our study, the marked reduction in serum enzymes and 
urea may have occurred by means of a similar process, i.e. 
by a diminution of blood fl ow into the liver.

The decrease of serum enzymes in qigong subjects might 
have another interesting psychobiological explanation re-
lated to stress. Stress has been said to cause oxidative dam-
age in the hepatic DNA [95] and hence cell damage, con-
sequently releasing enzymes to the blood stream. Thus the 
lower concentrations of serum enzymes found in the exper-
imental group seem to indicate less cell damage, compara-
tively, than in the controls. Therefore it is possible that the 
reduction of stress levels induced by qigong may account, 
at least partially, for these results. In fact, the hypothesis of 
an anti-stress effect of this Chinese psychosomatic exercise 
appears coherent with results from this same study pub-
lished elsewhere [98] revealing fewer anxiety symptoms in 
subjects who underwent qigong training.

On the other hand, several studies have reported that the 
practice of exercise [36–39], and even a prolonged lack of 
muscular activity [99,100], can cause increases in blood urea. 
Given that qigong training frequently entails a series of slow 
physical movements with a strong focus in the mind, this 
peculiar psychosomatic approach could explain the lower 
biochemical values observed in the experimental group. In 
addition, since breath normalization is generally considered 
a fundamental effect of qigong, the variation in breathing 
pattern naturally induced by qigong could also have been 
involved in the marked reduction of blood urea levels that 
we found in our study. In fact, a link between changes in 
breathing and urea concentrations has been reported by 
Desay and Garote [101], who observed that Kapalabhati 
practice, a breathing technique of Hatha yoga, diminished 
urea concentrations. The washing out of CO2 and the pro-
motion of decarboxylation and oxidation mechanisms, 
whereby quieting of respiratory centers is achieved, have 
been suggested to play a key role in the effects on urea in-
duced by this yoga breathing technique.

With respect to blood lipid levels, most of the papers that 
report reductions in blood lipid levels after psychosomatic 
practice employ subjects with some pathology, such as hyper-
tension [72], hypercholesterolemia [45,46], and other  con-

ditions [53]. Although qigong practice could regulate lip-
id metabolism in patients with cardiovascular risk [94], our 
study appears to be the fi rst to analyze the effect of qigong 
on blood lipid levels in young healthy subjects. Thus in our 
study the participants were healthy voluntary subjects who 
did not suffer from any disease and were not considered to 
be part of any at-risk group. Furthermore, it is likely that 
the good state of health of these subjects could represent 
an intrinsic diffi culty to reduce values signifi cantly that are 
already within the range of normality. Therefore, a possible 
explanation for the absence of signifi cant results for these 
lipid measures can be ascribed to the healthy feature char-
acteristic of the sample.

Apart from the established association between serum lipid 
concentrations and cardiovascular disease, blood lipid levels 
have also been linked to other clinical manifestations. In fact, 
a great number of studies have focused on the relationship 
between blood lipid levels and emotional wellbeing. [102]. 
Although a clear link between both factors has not yet been 
fi rmly established [103–105], most authors have found an in-
verse relationship; thus low lipid levels have been suggested to 
be related to emotional stress, depression, suicide, violent be-
havior, accidents, etc. [106–110]. We did not fi nd signifi cant 
differences between the two groups in the concentrations of 
blood lipid levels; nevertheless, we observed a better score in 
some psychological variables of the experimental group [98]. 
This is in agreement with results from other studies wherein 
the same qigong style was practiced [86,87].

It is important to emphasize that in this study, all biochem-
ical values were within the range of normality in the two 
samples of subjects prior to the onset of qigong practice by 
the experimental group. In this context, the remarkable 
biochemical changes found in our study after one month 
of qigong training could be of potential clinical interest. 
While at fi rst glimpse it may be diffi cult to foresee the rele-
vance of the modulatory effects exerted by qigong on these 
biochemical variables, the mere decrease in these values 
might nonetheless suggest a benefi cial effect. In addition, 
it is of note to take into consideration that these biochem-
ical changes took place after the short time period of prac-
tice of four weeks. In this respect it would certainly be in-
teresting to verify which effects could be induced after a 
longer period of training. In addition to this, a larger sam-
ple might be necessary to clarify and confi rm the results ob-
tained from this preliminary study.

CONCLUSIONS

The present fi ndings demonstrate that daily qigong prac-
tice for a period of one month induces noteworthy modi-
fi cations of diverse blood biochemical parameters, includ-
ing GOT, GPT, and urea. The nature and direction of these 
changes seem coherent with a favorable biochemical effect 
of qigong, therefore suggesting that this modulatory effect 
might be clinically relevant. Further research is needed to 
shed light on the importance and scope of the results ob-
tained from this study.

Acknowledgements

We would like to thank “Virgen de la Victoria” University 
Hospital of Malaga for blood extractions and biochemical 

Med Sci Monit, 2007; 13(12): CR560-566 Vera FM et al – Biochemical changes after a qigong program: Lipids, serum…

CR563

CR



parameter determination and the Faculty of Educational 
Sciences (University of Malaga) for its cooperation in pro-
viding facilities for qigong practice. We are also very grate-
ful to the psychology students at the University of Malaga 
who volunteered for the study.

REFERENCES:

1. Davidson P, Hancock K, Leung D et al: Traditional Chinese Medicine and 
heart disease: what does Western medicine and nursing science know 
about it?. Eur J Cardiovasc Nurs, 2003; 2: 171–81

 2. Dorcas A, Yung P: Qigong: harmonising the breath, the body and the 
mind. Complement Ther Nurs Midwifery, 2003; 9: 198–202

 3. McCaffrey R, Fowler NL: Qigong practice. A pathway to health and heal-
ing. Holist Nurs Pract, 2003; 17: 110–16

 4. Leung Y, Singhal A: An examination of the relationship between qigong 
meditation and personality. Soc Behav Personal, 2004; 32: 313–20

 5. Lee MS, Lee MS, Kim HJ, Choi ES: Effects of qigong on blood pressure, 
high-density lipoprotein cholesterol and other lipid levels in essential 
hypertension patients. Int J Neurosci, 2004; 114: 777–86

 6. Zhang W, Zheng R, Zhang B et al: The effi cacy of mindfulness medita-
tion plus Qigong movement therapy in the treatment of fi bromyalgia: 
a randomized controlled trial. J Rheumatol, 2003; 30: 2257–62

 7. Yang Y, Verkuilen J, Rosengren KS et al: Effects of a taiji and qigong 
intervention on the antibody response to infl uenza vaccine in older 
adults. Am J Chin Med, 2007; 35: 597–607

 8. Yeh ML, Lee TI, Chen HH, Chao TY: The infl uences of Chan-Chuang 
qi-gong therapy on complete blood cell counts in breast cancer patients 
treated with chemotherapy. Cancer Nurs, 2006; 29: 149–55

 9. Lee MS, Jang HS: Two case reports of the acute effects of Qi therapy 
(external Qigong) on symptoms of cancer: short report. Complement 
Ther Clin Pract, 2005; 11: 211–13

 10. Tsang HW, Fung KM, Chan AS et al: Effect of a qigong exercise pro-
gramme on elderly with depression. Int. J. Geriatr Psychiatry, 2006; 21: 
890–97

 11. Manzaneque JM, Vera FM, Maldonado EF et al: Assessment of immu-
nological parameters following a qigong training program. Med Sci 
Monit, 10(6): CR264–70

 12. Brindley DN, McCann BS, Niaura R et al: Stress and lipoprotein metab-
olism: modulators and mechanisms. Metabolism, 1993; 42: 3–15

 13. Niaura R, Stoney CM, Herbert PN: Lipids in psychological research: 
the last decade. Biol Psychol, 1992; 34: 1–43

 14. Stoney CM, West SG, Hughes JW et al: Acute psychological stress reduc-
es plasma triglyceride clearance. Psychophysiology, 2002; 39: 80–85

 15. Bacon SL, Ring C, Lip GYH, Carroll D: Increases in lipids and immune 
cells in response to exercise and mental stress in patients with suspect-
ed coronary artery disease: effects of adjustment for shifts in plasma 
volume. Biol Psychol, 2004; 65: 237–50

 16. Calderon R, Schneider RH, Alexander CN et al: Stress, stress reduc-
tion and hypercholesterolemia in African Americans: a review. Ethn 
Dis, 1999; 9: 451–62

 17. Melamed S, Kushnir T, Strauss E, Vigiser D: Negative association be-
tween reported life events and cardiovascular disease risk factors in em-
ployed men: the cordis study. J Psychosom Res, 1997; 43: 247–58

 18. Van Doornen LJ, Snieder H, Boomsma DI: Serum lipids and cardiovas-
cular reactivity to stress. Biol Psychol, 1998; 47: 279–97

 19. Patterson SM, Gottdiener JS, Hecht G et al: Effects of acute mental 
stress on serum lipids: mediating effects of plasma volume. Psychosom 
Med, 1993; 55: 525–32

 20. Ruttmann E, Brant LJ, Concin H et al: Gamma-glutamyltransferase as a 
risk factor for cardiovascular disease mortality: an epidemiological in-
vestigation in a cohort of 163.944 Austrian adults. Circulation, 2005; 
112: 2130–37

 21. Sakuta H, Suzuki T, Yasuda H, Ito T: Gamma-glutamyl transferase and 
metabolic risk factors for cardiovascular disease. Intern Med (Tokyo), 
2005; 44: 538–41

 22. Whitfi eld JB, Zhu G, Nestler JE et al: Genetic covariation between se-
rum gamma-glutamyltransferase activity and cardiovascular risk factors. 
Clin Chem, 2002; 48: 1426–31

 23. Irie F, Iso H, Sairenchi T et al: The relationships of proteinuria, serum 
creatinine, glomerular fi ltration rate with cardiovascular disease mor-
tality in Japanese general population. Kidney Int, 2006; 69: 1264–71

 24. Mazza A, Pessina AC, Tikhonoff V et al: Serum creatinine and coronary 
mortality in the elderly with normal renal function: the cardiovascular 
study in the elderly. J Nephrol, 2005; 18: 606–12

 25. Tomita M, Mizuno S, Yamanaka H et al: Does hyperuricemia affect mor-
tality?. A prospective cohort study of Japanese male workers. J Epidemiol, 
2000; 10: 403–9

 26. Godellas CV, Fabri PJ, Knierim TH et al: Hepatic function after porto-
systemic shunt. J Surg Res, 1992; 52: 157–60

 27. Kew MC: Serum aminotransferase concentration as evidence of hepa-
tocellular damage. Lancet, 2000; 355: 591–92

 28. Rosenthal P: Assessing liver function and hyperbilirubinemia in the 
newborn. Clin Chem, 1997; 43: 228–34

 29. Clemmesen JO, Kondrup J, Nielsen LB et al: Effects of high-volume 
plasmapheresis on ammonia, urea, and amino acids in patients with 
acute liver failure. Am J Gastroenterol, 2001; 96: 1217–23

 30. Damink S, Deutz N, Dejong C et al: Interorgan ammonia metabolism 
in liver failure. Neurochem Int, 2002; 41: 177–88

 31. Kiely PDW, Heron CW, Bruckner FE: Presentation and management 
of idiopathic infl ammatory muscle disease: four case reports and com-
mentary from a series of 78 patients. Rheumatology, 2003; 42: 575–82

 32. Gimenez M, Florentz M: Serum enzyme variations in men during an 
exhaustive “square-wave” endurance exercise test. Eur J Appl Physiol 
Occup Physiol, 1984; 52: 219–24

 33. Metivier G, Gauthier R: Effects of acute physical exercise on some se-
rum enzymes in healthy male subjects between the ages of 40 and 64 
years. Enzyme, 1985; 33: 25–33

 34. Ohno H, Watanabe H, Kishihara C et al: Effect of physical exercise on 
the activity of GOT isozyme in human plasma. Tohoku J Exp Med., 
1978; 126: 371–76

 35. Parikh DJ, Ramanathan NL: Exercise induced serum enzyme changes 
in untrained subjects. Indian J Physiol Pharmacol, 1977; 21: 175–80

 36. Degoutte F, Jouanel P, Filaire P: Energy demands during a judo match 
and recovery. Br J Sports Med, 2003; 37: 245–49

 37. Haralambie G, Berg A: Serum urea and amino nitrogen changes with 
exercise duration. Eur J Appl Physiol Occup Physiol, 1976; 6: 39–48

 38. Medelli J, Lounana J, Hill D: Variation in plasma amino acid concen-
trations during a cycling competition. J Sports Med Phys Fitness, 2003; 
43: 236–42

 39. Warburton DER, Welsh RC, Haykowsky MJ et al: Biochemical changes 
as a result of prolonged strenuous exercise. Br J Sports Med, 2002; 36: 
301–3

 40. Esch T, Fricchione GL, Stefano GB: The therapeutic use of the relax-
ation response in stress-related diseases. Med Sci Monit, 2003; 9(2): 
RA23–34

 41. Jatuporn S, Sangwatanoroj S, Saengsiri AO et al: Short-term effects 
of an intensive lifestyle modifi cation program on lipid peroxidation 
and antioxidant systems in patients with coronary artery disease. Clin 
Hemorheol Microcirc, 2003; 29: 429–36

 42. Linden W, Stossel C, Maurice J: Psychosocial interventions for patients 
with coronary artery disease: a meta-analysis. Arch Intern Med, 1996; 
156: 745–52

 43. Rutledge JC, Hyson DA, Garduno D et al: Lifestyle modifi cation pro-
gram in management of patients with coronary artery disease: the clin-
ical experience in a tertiary care hospital. J Cardiopulm Rehabil, 1999; 
19: 226–34

 44. Strauss-Blasche G, Ekmekcioglu C, Marktl W: Serum lipids responses 
to a respite from occupational and domestic demands in subjects with 
varying levels of stress. J Psychosom Res, 2003; 55: 521–24

 45. Cooper MJ, Aygen MM: A relaxation technique in the management of 
hypercholesterolemia. J Human Stress, 1979; 5: 24–27

 46. Delmonte MM: Biochemical indices associated with meditation prac-
tice: a literature review. Neurosci Biobehav Rev, 1985; 9: 557–61

 47. Ko GTC, Tsang PCC, Chan HCK: A 10-week Tai-Chi program improved 
the blood pressure, lipid profi le and SF-36 scores in Hong Kong Chinese 
women. Med Sci Monit, 2006; 12(5): CR196–99

 48. Grossman P, Niemann L, Schmidt S, Walach H: Mindfulness-based stress 
reduction and health benefi ts. A meta-analysis. J Psychosom Res, 2004; 
57: 35–43

 49. Infante JR, Torres-Avisbal M, Pinel P et al: Catecholamine levels in prac-
titioners of the transcendental meditation technique. Physiol Behav, 
2001; 72: 141–46

 50. Jin P: Effi cacy of Tai Chi, brisk walking, meditation, and reading in reduc-
ing mental and emotional stress. J Psychosom Res, 1992; 4: 361–70

Clinical Research Med Sci Monit, 2007; 13(12): CR560-566

CR564



 51. Manocha R: A randomized controlled trial of meditation for asthma: new 
insights into the nature of meditation. J Psychosom Res, 2004; 56: 616

 52. Monk-Turner E: The benefi ts of meditation: experimental fi ndings. Soc 
Sci J, 2003; 40: 465–70

 53. Schneider RH, Nidich SI, Salerno JW et al: Lower lipid peroxide levels 
in practitioners of the transcendental meditation program. Psychosom 
Med, 1998; 60: 38–41

 54. Solberg EE, Holen A, Ekeberg O et al: The effects of long meditation 
on plasma melatonin and blood serotonin. Med Sci Monit, 2004; 10(3): 
CR96–101

 55. Tsai JC, Wang WH, Chan P et al: The benefi cial effects of Tai Chi Chuan 
on blood pressure and lipid profi le and anxiety status in a randomized 
controlled trial. J Altern Complement Med, 2003; 9: 747–54

 56. Walton KG, Schneider RH, Nidich SI et al: Psychosocial stress and cardio-
vascular disease part 2: Effectiveness of the Transcendental Meditation 
program in treatment and prevention. Behav Med, 2002; 28: 106–23

 57. Barnes VA, Treiber FA, Turner JR et al: Acute effects of transcenden-
tal meditation on hemodynamic functioning in middle-aged adults. 
Psychosom Med, 1999; 61: 525–31

 58. Barnes VA, Treiber FA, Davis H: Impact of transcendental meditation 
on cardiovascular function at rest and during acute stress in adolescents 
with high normal blood pressure. J Psychosom Res, 2001; 51: 597–605

 59. Hui PN, Wan M, Chan WK, Yung PM: An evaluation of two behavioural 
rehabilitation programs, qigong versus progressive relaxation, in improv-
ing the quality of life in cardiac patients. J Altern Complement Med, 
2006; 12: 351–53

 60. Nidich S, Grandinetti A, Schneider R et al: The transcendental medita-
tion program and cardiovascular disease in native Hawaiians. J Psychosom 
Res, 2003; 55: 144

 61. Schneider RH, Alexander CN, Staggers F et al: A randomized controlled 
trial of stress reduction in African Americans treated for hypertension 
for over one year. Am J Hypertens, 2005; 18: 88–98

 62. Schneider RH, Walton KG, Salerno JW, Nidich SI: Cardiovascular dis-
ease prevention and health with the transcendental meditation pro-
gram and Maharishi consciousness-based health care. Ethn Dis, 2006; 
16(Suppl.4): 15–26

 63. Sivasankaran S, Pollard-Quintner S, Sachdeva R et al: The effect of a 
six-week program of yoga and meditation on brachial artery reactivity: 
do psychosocial interventions affect vascular tone?. Clin Cardiol, 2006; 
29: 393–98

 64. Dimsdale JE, Mills PJ: An unanticiped effect of meditation on cardio-
vascular pharmacology and physiology. Am J Cardiol, 2002; 90: 908–9

 65. Abbey SE: Mindfulness-based stress reduction groups. J Psychosom Res, 
2003; 55: 115

 66. Arthur HM, Patterson C, Stone JA: The role of complementary and al-
ternative therapies in cardiac rehabilitation: a systematic evaluation. 
Eur J Cardiovasc Prev Rehabil, 2006; 13: 3–9

 67. Carlson LE, Speca M, Patel KD, Goodey E: Mindfulness-based stress 
reduction in relation to quality of life, mood, symptoms of stress and 
levels of cortisol, dehydroepiandrosterone sulfate (DHEAS) and mel-
atonin in breast and prostate cancer outpatients. Psychoneuroendocri
nology, 2004; 29: 448–74

 68. Lee TI, Chen HH, Yeh ML: Effects of chan-chuang qigong on improv-
ing symptom and psychological distress in chemotherapy patients. Am 
J Chin Med, 2006; 34: 37–46

 69. Ott MJ, Norris RL, Bauer-Wu SM: Mindfulness meditation for oncolo-
gy patients: a discussion and critical review. Integr Cancer Ther, 2006; 
5: 98–108

 70. Smith JE, Richardson J, Hoffman C, Pilkington K: Mindfulness-Based 
Stress Reduction as supportive therapy in cancer care: systematic re-
view. J Adv Nurs, 2005; 52: 315–27

 71. Bijlani RL, Vempati RP, Yaday RK et al: A brief comprehensive lifestyle 
education program based on yoga reduces risk factors for cardiovascu-
lar disease and diabetes mellitus. J Altern Complement Med, 2005; 11: 
267–74

 72. Damodaran A, Malathi A, Patil N et al: Therapeutic potential of yoga 
practices in modifying cardiovascular risk profi le in middle aged men 
and women. J Assoc Physicians India, 2002; 50: 633–40

 73. Manchanda SC, Narang R, Reddy KS et al: Retardation of coronary ath-
erosclerosis with yoga lifestyle intervention. J Assoc Physicians India, 
2000; 48: 687–94

 74. Schmidt T, Wijga A, Von Zur Muhlen A et al: Changes in cardiovascu-
lar risk factors and hormones during a comprehensive residential three 
month kriya yoga training and vegetarian nutrition. Acta Physiol Scand, 
1997; Suppl.640: 158–62

 75. Vyas R, Dikshit N: Effect of meditation on respiratory system, cardio-
vascular system and lipid profi le. Indian J Physiol Pharmacol, 2002; 46: 
487–91

 76. Yogendra J, Yogendra HJ, Ambardekar S et al: Benefi cial effects of yoga 
lifestyle on reversibility of ischaemic heart disease: caring heart proj-
ect of International Board of Yoga. J Assoc Physicians India, 2004; 52: 
283–89

 77. Granath J, Ingvarsson S, Von Thiele U, Lundberg U: Stress manage-
ment: a randomized study of cognitive behavioural therapy and yoga. 
Cogn Behav Ther, 2006; 35: 3–10

 78. Gupta N, Khera S, Vempati RP et al: Effect of yoga based lifestyle inter-
vention on state and trait anxiety. Indian J Physiol Pharmacol, 2006; 
50: 41–47

 79. Khalsa SBS, Cope S: Effects of a yoga lifestyle intervention on perfor-
mance-related characteristics of musicians: a preliminary study. Med 
Sci Monit, 2006; 12(8): CR325–31

 80. Malthotra V, Singh S, Tandon OP, Sharma SB: The benefi cial effect of 
yoga in diabetes. Nepal Med Coll J, 2005; 7: 145–47

 81. Michalsen A, Grossman P, Acil A et al: Rapid stress reduction and anx-
iolysis among distressed women as a consequence of a three-month in-
tensive yoga program. Med Sci Monit, 2005; 11(12): CR555–561

 82. Ripoll E, Mahowald D: Hatha Yoga therapy management of urologic 
disorders. World J Urol, 2002; 20: 306–9

 83. Sharma VK, Das S, Mondal S et al: Effect of Sahaj Yoga on depressive 
disorders. Indian J Physiol Pharmacol, 2005; 49: 462–68

 84. Cheung BM, Lo JL, Fong DY et al: Randomised controlled trial of qigong 
in the treatment of mild essential hypertension. J Hum Hypertens, 2005; 
19: 697–704

 85. Stenlund T, Lindstrom B, Granlund M, Burell G: Cardiac rehabilitation 
for the elderly: Qi gong and group discussions. Eur J Cardiovasc Prev 
Rehabil, 2005; 12: 5–11

 86. Tsang HW, Cheung L, Lak CC: Qigong as a psychosocial intervention for 
depressed elderly with chronic physical illnesses. Int J Geriatr Psychiatry, 
2002; 17: 1146–54

 87. Tsang HW, Mok CK, Au Yeung YT, Chan SY: The effect of qigong on gen-
eral and psychosocial health of elderly with chronic physical illnesses: 
a randomized clinical trial. Int J Geriatr Psychiatry, 2003; 18: 441–49

 88. Tsujiuchi T, Kumano H, Yoshiuchi K et al: The effect of Qi-Gong relax-
ation exercise on the control of type 2 diabetes mellitus. Diabetes Care, 
2002; 25: 241–42

 89. Joseph S, Sridharan K, Patil SK et al: Study of some physiological and 
biochemical parameters in subjects undergoing yogic training. Indian 
J Med Res, 1981; 74: 120–24

 90. Pansare MS, Kulkarni AN, Pendse UB: Effect of yogic training on se-
rum LDH levels. J Sports Med Phys Fitness, 1989; 29: 177–78

 91. Sharma H, Sen S, Singh A et al: Sundarshan Kriya practitioners exhib-
it better antioxidant status and lower blood lactate levels. Biol Psychol, 
2003; 63: 281–91

 92. Mahajan AS, Reddy KS, Sachdeva U: Lipid profi le of coronary risk sub-
jects following yogic lifestyle intervention. Indian Heart J, 1999; 51: 
37–40

 93. Naruka IS, Mathur R, Mathur A: Effect of pranayama practices on fast-
ing blood glucose and serum cholesterol. Indian J Med Sci, 1986; 40: 
149–52

 94. Wang CX, Xu DH: Infl uence of qigong therapy upon serum HDL-C in 
hypertensive patients. Zhong Xi Yi Jie He Za Zhi, 1989; 9: 543–44

 95. Adachi S, Kawamura K, Takemoto K: Oxidative damage of nuclear DNA 
in liver of rats exposed to psychological stress. Cancer Res, 1993; 53: 
4153–55

 96. Takagi D, Takeyama N, Tanaka T: Biochemical effects of acute stress 
on energy metabolism in liver damaged rats. Physiol Behav, 1987; 40: 
75–83

 97. Jevning R, Wilson AF, Smith WR, Morton ME: Redistribution of blood 
fl ow in acute hypometabolic behavior. Am J Physiol, 1978; 235: 89–92

 98. Maldonado EF, Vera F, Manzaneque JM et al: Efectos de la práctica de 
qi-gong sobre parámetros hormonales, síntomas de ansiedad, presión 
arterial y calidad subjetiva de sueño en estudiantes universitarios. C 
Med Psicosom, 2006; 76/77: 9–15

 99. Zorbas YG, Verentsov GE: Blood urea content changes in man under 
hypokinesia. Biochem Med Metab Biol, 1986; 36: 267–75

 100. Zorbas YG, Federenko F, Naexu A: Urea disturbances in serum and 
urine of endurance trained volunteers during prolonged restriction 
of muscular activity. Panminerva Med, 1996; 38: 150–56

Med Sci Monit, 2007; 13(12): CR560-566 Vera FM et al – Biochemical changes after a qigong program: Lipids, serum…

CR565

CR



 101. Desai BP, Gharote ML: Effect of kapalabhati on blood urea, creatinine 
and tyrosine. Act Nerv Super (Praha), 1990; 32: 95–98

 102. Papakostas GI, Ongur D, Iosifescu DV et al: Cholesterol in mood and 
anxiety disorders: review of the literature and new hypotheses. Eur 
Neuropsychopharmacol, 2004; 14: 135–42

 103. Deisenhammer EA, Kramer-Reinstadler K, Liensberger D et al: No evi-
dence for an association between serum cholesterol and the course of 
depression and suicidality. Psychiatry Res, 2004; 121: 253–61

 104. Freedman DS, Byers T, Barrett DH et al: Plasma lipid levels and psycho-
logic characteristics in men. Am J Epidemiol, 1995; 141: 507–17

 105. McCallum J, Simons L, Simons J, Friedlander Y: Low serum cholesterol 
is not associated with depression in the elderly: data from an Australian 
community study. Aust N Z J Med., 1994; 24: 561–64

 106. Buydens-Branchey L, Branchey M, Hudson J, Fergeson P: Low HDL cho-
lesterol, aggression and altered central serotonergic activity. Psychiatry 
Res, 2000; 93: 93–102

 107. Chen CC, Lu F-H, Wu J-S, Chang C-J: Correlation between serum lip-
id concentrations and psychological distress. Psychiatry Res, 2001; 102: 
153–62

 108. Schwartz SM, Schmitt EP, Ketterer MW, Trask PC: Lipid levels and emo-
tional distress among healthy male college students. Stress Med, 1999; 
15: 159–65

 109. Sttegmans PHA, Hoes AW, Bak AAA et al: Higher prevalence of depres-
sive symptoms in middle-aged men with low serum cholesterol levels. 
Psychosom Med, 2000; 62: 205–11

 110. Wardle J: Cholesterol and psychological well-being. J Psychosom Res, 
1995; 39: 549–62

Clinical Research Med Sci Monit, 2007; 13(12): CR560-566

CR566




