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Effects of yoga on natural killer cell counts in early breast 
cancer patients undergoing conventional treatment

Comment to:

Recreational music-making modulates natural killer cell activity, 
cytokines, and mood states in corporate employees
Masatada Wachi, Masahiro Koyama, Masanori Utsuyama, 
Barry B. Bittman, Masanobu Kitagawa, Katsuiku Hirokawa
Med Sci Monit, 2007; 13(2): CR57-70

Dear Editor,

Recreational music-making (RMM) was evaluated as a stress-
alleviating strategy in Japanese corporate male employ-
ees and was compared to leisure reading as a control [1]. 
Following a single session of RMM, the volunteers showed 
enhanced mood, lower gene expression levels of the stress-
induced cytokine interleukin-10, and higher natural killer 
(NK) cell activity. The increase in NK cell activity was espe-
cially seen in individuals who had low levels prior to inte-
rvention. These changes were attributed to the stress-alle-
viating effects of RMM.

It was interesting to note that the benefi ts were noted after 
a single session of RMM. Similarly, practicing yoga has also 
been shown to reduce subjectively rated occupational stress 
levels as well as psychophysiological signs of stress following 
a short, two-day training program [2].

A randomized controlled trial assessed the effect of a yoga 
program on NK cell counts in breast cancer patients un-
dergoing conventional cancer treatment (i.e., surgery fol-
lowed by radiotherapy and chemotherapy). The study had 
the approval of the institutional review board and the pa-
tients gave their consent to participate in the trial. Thirty-
seven women with recently diagnosed stage II and III 
operable breast cancer were randomized to receive yoga 
(n=16; mean age ±S.D, 47.0±7.6 years) or supportive thera-
py (n=21; mean age ±S.D, 49.8±12.9 years) before primary 
surgery. None of them had any secondary malignancy, re-
cent infections, or other medical conditions which would 
have infl uenced the outcome of the interventions or the as-
sessments. The age (±1 year), stage of disease, grade, and 
lymph node status were similar in the yoga and supportive 
therapy (control) groups.

Blood samples were collected between 8 a.m. and 12 p.m. 
to reduce diurnal variation. A baseline assessment was done 
prior to surgery. Follow-up assessments were done at 4 we-
eks following the baseline assessment (i.e., after surgery), 
10 weeks from baseline (i.e., after radiotherapy), and 32 
weeks from baseline (i.e., after 6 cycles of chemothera-
py). Peripheral blood lymphocytes were characterized for 
NK cell subsets using immunohistochemistry (Alkaline 
Phosphatase Anti-Alkaline Phosphatase technique). The 
cells were counted per two hundred fi elds and the mean 
percentage of CD56 positive cells per hundred fi elds was 
extrapolated.

The yoga group received a program which included dif-
ferent yoga techniques while the control group received 
supportive counseling sessions. The yoga program consi-
sted of postures practiced with awareness (asanas, for 15 
minutes), voluntarily regulated yoga breathing (pranayama, 
for 15 minutes), and relaxation while supine (shavasana or 
the corpse posture) combined with imagery (30 minutes). 
The supportive counseling sessions increased the patients’ 
knowledge about the disease and treatment options, there-
by reducing their apprehensions and anxiety. The patients 
had four yoga sessions in the period before and after surge-
ry and had three yoga sessions per week during their adju-
vant radiotherapy treatment with self-practice at home on 
the remaining days. During chemotherapy, patients had 
a yoga session on the same day as chemotherapy, which 
was once in twenty-one days and had an additional yoga 
session once in ten days. The instructor monitored their 
practice at home everyday by telephone calls and house 
visits. Participants were also requested to maintain a da-
ily diary listing the yoga practices done, duration of prac-
tice, experience of distressful symptoms, intake of medi-
cation and their diet. The control intervention consisted 
of brief supportive therapy with education that is routine-
ly offered to patients as a part of their care in the center. 
This control intervention was chosen to control for fac-
tors such as attention and support from contact with the 
instructor. Patients and their relatives underwent counse-
ling by a trained social worker once in 10 days, as 15 mi-
nute sessions during their hospital visits for adjuvant ra-
diotherapy and chemotherapy. Patients in the supportive 
therapy group also completed daily diaries on treatment 
related symptoms, medication and their diet during che-
motherapy. Data were analyzed using a repeated measures 
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analysis of variance and post-hoc analyses with Bonferroni 
adjustment.

There was a signifi cant decrease in the NK cell percentage 
in the control group from baseline/pre-surgery (22.0±4.2) 
to post-surgery (16.8±3.7; p<0.05) and from pre-surge-
ry (22.0±4.2) to post-chemotherapy (13.8±3.2; p<0.001). 
In contrast, the NK cell percentage did not signifi can-
tly decrease in the yoga group, at corresponding time po-
ints [i.e., baseline/pre-surgery (20.1±6.5) to post-surgery 
(19.8±5.8); and from pre-surgery (20.1±6.5) to post-chemo-
therapy (16.9±3.2)]. The NK cell percentage was higher in 
the yoga group (16.9±3.2) post-chemotherapy compared to 
the control group (13.8±3.2; p<0.05). However, there were 
no signifi cant differences between groups following surge-
ry and radiotherapy.

These fi ndings are consistent with those of other, non-yoga 
stress reduction interventions [3]. Also, an earlier study sho-
wed an increase in NK cell counts after 24 weeks of yoga 
voluntarily regulated rhythmic breathing (sudarashan kriya 
yoga and pranayama) in patients with cancer [4].

Decrements in NK cell counts have been found to be an 
important predictor for survival in advanced breast cancer 
patients. The present results suggest that practicing yoga 
helped to reduce immune suppression associated with che-
motherapy in early breast cancer patients. Catecholamines 
and glucocorticoids have been shown to rapidly and marke-
dly affect the dynamics and distribution of NK cells in the 
spleen. liver, lungs, circulating blood, and marginating pool 
of blood [5,6]. It may be hypothesized that changes in these 
hormone levels following yoga [7], could be one of the ways 
in which yoga practice infl uences NK cell levels.

Sincerely,
Raghavendra M. Rao1, Shirley Telles2,
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