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Abstract: Objective: To observe the combined effects of astragalus soup and persistent Taiji boxing on improving the 
immunity of women of advanced years. Design: 120 elderly women lacking daily exercise were chosen as the study 
subjects. By using the table of random numbers, they were then divided into the control group and the experiment 
group, consisting of 60 each. The control group practiced Taiji boxing for 45 minutes twice a day. The experiment 
group did the same, and, in addition, took astragalus soup after each boxing. Indexes related to physical immunity 
of the two groups were observed and compared when they were first chosen, when the alternative treatment was 
applied three, six and twelve months later, respectively. Results: The two groups demonstrated no significant differ-
ences in general data and research indexes when chosen (P > 0.05). Three months after the two groups were cho-
sen and treated differently, the control group demonstrated no significant improvement while most indexes of the 
experiment group improved considerably (P > 0.05). After six months, the related indexes of both groups improved 
substantially (P < 0.05) and the improvement with the experiment was even clearer (P < 0.05). Twelve months later, 
the improvement with the experiment group was more noticeable (P < 0.01 or P < 0.05). Conclusions: In a relatively 
short period of three months, Taiji boxing produces no noticeable effect on the improvement of immunity in elderly 
women. However, when they resume the exercise for another three months and longer, Taiji boxing has a noticeable 
advantage and the effect is the most favorable when it is combined with astragalus soup.
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Introduction

Modern immunology holds that immunity is the 
body’s physiological response in recognizing 
and eliminating “aliens” [1]. That is, human 
body recognizes and eliminates any foreign 
invasion and, therefore, establish its own 
defense mechanism and maintain the stability 
of the internal environment. For instance, the 
air is abundant in such microbes as bacteria, 
germs, mycoplasmas, Chlamydia and fungi that 
become pathogens which trigger diseases 
when the body’s immune system is weak. The 
reason for man to recurrently catch a cold has 
much to do with man’s weak immune system 
which cannot defend the attack of the cold 
virus. As age increases, bodily functions decline 
considerably. Declining immune system defi-
nitely reduces bodily capability to guard against 
environmental changes. Consequently, the eld- 

erly fall easy victim to inflammatory lesions, and 
their mental and physical health suffer tremen-
dously. Related research in rehabilitation theo-
ry and practice finds that scientific workout and 
diet can effectively boost physical immunity. 
But on the other hand, it stresses the impor-
tance of appropriate methods and amount of 
exercise. Strenuous exercises like dash and 
taekwondo which are far too demanding for the 
elderly may easily hurt them and affect their 
health adversely. It is therefore highly neces-
sary for them to choose the exercise that 
matches their physical ability [2, 3].

Taiji boxing features spontaneous relaxation, 
the combination of motion and stillness, and 
the integration of man and nature. Deeply root-
ed in the fertile soil of traditional Chinese health 
preservation, body building and medicine, it is a 
fitting exercise for the elderly [4]. Astragalus, a 
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leguminous plant, often used in traditional 
Chinese medicine, has a recorded history of 
more than 2,000 years in China’s pharmaco-
poeia. Astragalus has a known effect of improv-
ing immunity, invigorating vital energy to 
strength superficies and anti-aging, and it also 
has a broad antifungal spectrum. By observing 
the therapeutic effect of astragalus soup and 
persistent Taiji boxing combined on improving 
the immunity of the elderly women, this study 
aims to seek for an easy, effective way for them 
to exercise daily so as to improve their immuni-
ty, reduce disease hazards and live a healthy 
life. The procedures are reported below.

Materials and methods

Subjects

In June 2011, 120 elderly women from four 
communities in Jiaozuo City of Henan Province 
were randomly selected as the subjects. They 
were aged from 60 to 75 in relatively good 
health with rare or little exercises. They had not 

taken immunity-regulating drugs in the past six 
months before they were chosen and were not 
allowed to take whatsoever such drugs when 
they received exercise therapy. By using the 
table of random numbers, they were divided 
into the control group and the experiment 
group, consisting of 60 each. The average age 
of the experiment group was (64.5 ± 5.3) years; 
the average age of the control group was (63.9 
± 5.5) years. The subjects were in good spirits 
when chosen. They had sound faculties of 
speaking, listening and comprehending and 
displayed no motor dysfunction. All participants 
were informed of the study and gave their con-
sent. The subjects of the two groups showed no 
statistically significant differences (P > O.05) 
and therefore were comparable.

Methods

The control group: did Taiji boxing only. The pro-
cess: nationally popularized and simplified box-
ing with 24 patterns was implemented on the 
group. The training coaches instructed the 

Table 1. Comparison of immunity indexes 3, 6 and 12 months after subjects were chosen in control 
group (_x  ± s, n = 60)

Control group
Indexes Before 3 months later 6 months later 12 months later
Ca2+ concentration (mmol/l) 3.82 ± 0.53 3.77 ± 0.54 3.52 ± 0.51b 3.01 ± 0.49c

Bcl-2 gene expression (%) 11.10 ± 0.94 11.36 ± 0.90 11.95 ± 1.01b 12.14 ± 0.97c

lymphocyte apoptosis (%) 29.17 ± 4.56 29.00 ± 4.66 28.44 ± 4.39b 27.71 ± 4.36c

IgA (g/l) 1.86 ± 0.41 1.84 ± 0.39 2.12 ± 0.41b 2.26 ± 0.39c

IgG (g/l) 9.37 ± 0.72 10.15 ± 0.81 11.99 ± 0.86b 12.61 ± 0.73c

IgM (g/l) 1.01 ± 0.20 1.04 ± 0.22 1.29 ± 0.19b 1.42 ± 0.30c

Note: Six months later, two groups were compared with the time when chosen, bP < 0.05; twelve months later, two groups were 
compared with the time when chosen, cP <0.05 or P < 0.01.

Table 2. Comparison of immunity indexes 3, 6 and 12 months later in the experiment group (
_
x  ± s, n 

= 60)
Experiment group

Indexes Before 3 months later 6 months later 12 months later
Ca2+ concentration (mmol/l) 3.83 ± 0.57 3.59 ± 0.51a 3.21 ± 0.49b,d 2.78 ± 0.50c,f

Bcl-2 gene expression (%) 11.09 ± 0.89 11.71 ± 0.93a 12.16 ± 0.90b 12.29 ± 0.88c

Lymphocyte apoptosis (%) 29.19 ± 4.71 28.52 ± 4.50 27.81 ± 4.51b,d 26.94±4.23c,f

IgA (g/l) 1.84 ± 0.39 1.99 ± 0.40a 2.30 ± 0.36b,d 2.51 ± 0.37c,f

IgG (g/l) 9.42 ± 0.80 10.36 ± 0.79 12.49 ± 0.68b 13.75 ± 0.62c,f

IgM (g/l) 1.03 ± 0.19 1.27 ± 0.23a 1.44 ± 0.22b,d 1.64 ± 0.25c,f

Note: Three months later, two groups were compared with the time when chosen, aP < 0.05; six months later, two groups were 
compared with the time when chosen, bP < 0.05, and the experiment group was compared with the control group, dP < 0.05; 
twelve months later, two groups were compared with the time when chosen, cP <0.05 or P < 0.01, and the experiment group 
was compared with the control group, fP < 0.05.
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group in basic skills and tips for 60 minutes 
twice a day. In one week the subjects mastered 
the basics, precautions, gist and makeup of 
each pattern. And they were able to play boxing 
independently and smoothly as instructed. In 
the training that followed, accompanied by the 
background music of Taiji boxing, they exer-
cised for 45 minutes at dawn and dusk every 
day for twelve months on end. The experiment 
group: the same amount of Taiji boxing was 
implemented but aided by astragalus soup. 
Astragalus of 30 grams was boiled with water 
of 1.5 to 2 liters. The subjects drank the soup 
of about 0.5 liter each time they had done box-
ing. The treatment lasted twelve months.

Main outcome measures

Indexes related to physical immunity of the two 
groups were observed and compared when 
they were first chosen, when the alternative 
treatment was applied three, six and twelve 
months later respectively. Here is the method: 
① Measure Ca2+  concentration in the blood of 
the subjects with calcium fluorescence indica-
tor when they were still; ② Determine the pro-
tein presentation of the B cell lymphoma/lewk-
mia-2 (Bcl-2) by adopting FITC-Bcl-2 kit; ③ 
Assay the apoptosis rate of the lymphocytes by 
using the method of single stained propidium 
iodide (PI); ④ Use Arya360system, an analyzer 
produced by US Bacmkan Coulter, Inc, to mea-
sure the content of immunoglobulins IgA, IgG, 
and IgM in a 1:6 dilution with kinetic scattering 
nephelometry. All kits were original.

Statistical treatment

Apply SPSS 12.0 software to statistical treat-
ment. The measured data were expressed in (

_
x  

± s); the comparison between groups adopted 
the t inspection; and P < 0.05 indicates that the 
discrepancy has statistical significance.

Results

The two groups demonstrated no significant 
differences (P > 0.05) three months after they 
were treated differently. The experiment group 
showed evidently higher indicators to Ca2+ con-
centration, Bcl-2 protein expression, IgM and 
IgA (P < 0.05) whereas no substantial improve-
ment in IgG and lymphocytic apoptosis (P > 
O.05).

After six months, the related indexes of both 
groups improved substantially (average P < 

0.05) and the improvement with the experi-
ment was even clearer (P < 0.05).

Twelve months later, the improvement with the 
experiment group was more noticeable com-
pared with pre-experiment and the control 
group (P < 0.01 or P < 0.05) (Tables 1 and 2).

Discussion

Taiji boxing is a traditional Chinese martial arts 
and sports event. It is widely popular with the 
elderly in China for its gracefulness, its combi-
nation of force and dexterity. Studies home and 
abroad indicate that it can reduce fat, regulate 
weight, facilitate digestion and boost metabo-
lism and cardiovascular functions [5-7]. By 
observing the therapeutic effect of astragalus 
soup and persistent Taiji boxing combined, this 
study has observed their co-effect on the 
immunity of the elderly women so as to improve 
their immunity, slow down their aging process 
and live a healthy life.

Immunoglobulins are animal proteins active in 
antibody. They are generated by lymphocytes of 
the immune system of higher animals, trans-
formable into antibody if induced by antigens 
[8, 9]. Based on various structures, they can be 
classified into IgG, IgA, IgM and the other two 
types, most of which are globulins. The number 
of immunoglobulins affects bodily immunity. 
Studies on the role of exercises in inducing 
immunoglobulins have revealed that exercise 
intensity is the primary element in altering the 
secretion of B lymphoid cells. A lack of intensity 
or duration cannot alter the level of antibodies. 
Most studies have pointed out that long aero-
bics can raise the level of IgG, IgA and IgM, and 
reinforce bodily immunity [10-12]. Some reports 
have also consolidated the following findings. 
The measurements of immunity-related index-
es of ordinary students and Taiji boxers have 
found that the experiment group, who practice 
boxing for a long time, witnesses an increased 
content of IgM in their serum. In addition, the 
content of IgG, IgA and IgM in their serum is 
noticeably higher than the control group before 
and after the exercise [13]. This study has dis-
covered that short-term boxing (less than three 
months) played a very limited role in lifting the 
levels of IgG, IgA and IgM of the subjects (P > 
0.05), while its advantage became obvious 
after six months, and became even clearer as 
time increased (P < 0.05). This study agrees 
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with the above findings. As is known to all, 
apoptosis is a physiological mechanism for the 
living organism to maintain its internal stability 
through genes-regulated death of the cells. 
Apoptosis can eliminate defected, decayed and 
mutated cells so as to balance the internal 
environment and keep the various organs and 
systems running. The related literature con-
firms that Ca2+ concentration plays a part in 
triggering the signaling system of apoptosis, 
and yet the BCL-2 gene obstructs the way of the 
system to sustain the survival of the cells [14]. 
In their study of type 2 diabetes patients, Wu 
Fan and his group observed that persistent Taiji 
boxing could remarkably enhance the patients’ 
cytokine activity and lift the quality of their life 
[15]. The data of this study also confirmed the 
validity of their study. After more than six 
months’ practice of Taiji boxing, the subjects, 
measured when still, displayed a distinctly low 
Ca2+ concentration, a high protein expression of 
BCL-2 and a slow apoptosis compared with the 
time when they were first chosen. This particu-
lar study attests that more than six months’ 
practice of Taiji boxing has brought about adap-
tive changes, reduced apoptosis, stabilized the 
activity of the cells and slowed down the aging 
process of the elderly women.

Astragalus, a perennial leguminous plant, 
grows in northern China. An edible health prod-
uct of Mother Nature, astragalus contains such 
nutrients as polysaccharide, sitosterol, palmitic 
acid, choline and flavonoid. It calms down the 
central nervous system, and clears lipid perox-
ide as an effective antioxidant. It was claimed 
to be the most effective medicine to invigorate 
vital energy in the harem in the Qing Dynasty. In 
folklores the well-known proverb, “A bowl of 
astragalus soup a day keeps the doctor away”, 
sheds light on its medical value. Modern medi-
cal research has manifested that astragalus 
can expand coronaries, improve myocardial 
blood supply, boost immunity, and slow down 
cellular senescence. Wang et al [16] proved 
that astragalus could substantially boost the 
cell-mediated immunity, humoral immunity and 
macrophage’, capacity of normal rats. Zhang et 
al [17] and Chen et al [18] also observed that 
astragalus could regulate the immune mecha-
nism and interfere in the release of macro-
phages. It could induce the deaths of tumor 
cells in many ways without doing any toxic harm 
to normal cells. This study observed the experi-
ment group, who did Taiji boxing with a follow-

up of astragalus soup, and compared it with the 
control group, who did boxing only, and found 
that, after three months, the control group 
demonstrated no significant improvement (P > 
0.05), while most indexes of the experiment 
group improved considerably (P < 0.05). Six and 
twelve months later, the related indexes of both 
groups improved substantially (P < 0.05) and 
the improvement with the experiment was even 
clearer compared with the time when chosen 
and with the control group (P < 0.01 or P < 
0.05). The findings suggest that immunity 
indexes of the experiment group have improved 
a lot compared with the control group. 

To conclude, persistent and long-term Taiji box-
ing can indeed improve the immunity, slow 
down the aging process and contribute to a 
long and healthy life of the elderly, and its effect 
is the most favorable when it is combined with 
astragalus soup.
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