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ARTICLE INFO ABSTRACT

The concept of a life force energy called “Qi” is a fundamental concept in Traditional 
Chinese Medicine (TCM), despite the fact that it can not be measured using modern 
technology. For this study, we selected three different forms of potential sources of Qi 
to study the effect of Qi on cellular and organ levels using telomeres as an indicator of 
aging. The three types of sources of Qi are as follows: The external Qi from a Qigong 
master, internal Qi generated by ingesting the Qi-invigorating Chinese herb, Astragali 
Radix, and from a Rotating Poynting Vector (RPV) device which generates an RPV-field 
which is reported to have similar property as Qi [1]. The results showed that for cells, the 
expression of TERT gene was up regulated and the telomere length was prolonged after 
the treatment of different Qi, but the change of telomerase activity was not significant, 
with only a slight increase at 4 hours after the treatment of Qigong external Qi. For 
animal organs, Qi from Astragali Radix was found to prolong telomere length in the heart, 
liver, spleen and lung tissues, but not in the kidney, brain or skeletal muscle of mice. We 
preliminarily conclude that the three different sources of Qi showed some similarity at the 
cellular level to improve the status of aging and that Qi-invigorating herbs can delay the 
shortening of telomere for selected organs of mice. More research needs to be conducted 
to better understand the effect of Qi on aging as well as its biochemical mechanisms. 
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Introduction
“Qi” (pronounced chee) is the most basic and important 

concept in traditional Chinese medicine (TCM), and it is considered 
the driving force for all life-sustaining activities. In Bian Que’s 
“Difficulties Sutra”, it is said that “Qi is fundamental to all human 
beings”. Zhuang Zi’s “Knowledge Rambling in the North” also said 
“Human’s life is the gathering of Qi. While Qi gathering means to 
be alive, Qi dispersing means to die.” In TCM clinical practices, Qi 
is one of the most commonly used indicators for evaluating health 
conditions. In the past 30 years, many researchers have tried to 
illuminate the nature of Qi from different points of view. Wallace 
et al. [2,3] proposed that mitochondria are related to the source,  

 
form, and function of Qi as well as its pathological associations 
and thus speculated a link between Qi and mitochondria. Based on 
experimental phenomena such as sound wave propagation along a 
meridian (add reference), calcium ion oscillation in cell membranes 
and changes in cell activity, Miao Qiang et al. concluded that Qi is 
a biological wave that fills the human body with its frequencies 
in the audio range [4]. Lin Junshan, et al. [5] proposed that Qi is 
a quantum field as described in modern microscopic physics and 
pointed out that we need to use quantum mechanical methods to 
study it [5]. Recently some scholars recognized that there is a close 
linkage between Qi and Rotating Poynting Vector field (RPV-field, 
also known as torsion-field) [6]. 
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For example, it was reported that the external Qi emitted 
by a Qigong master has similar properties to an RPV-field [1,6], 
including: 

1) penetrability which cannot be affected by optical or 
electromagnetic shielding and still produces various strong 
physical effects (such as: actuation, mutagenesis, imaging, 
germination, penetration etc.); 

2) action at a distance which is not limited by time and space 
and can break through spatial barriers; 

3) can produce instantaneous effects like altering the 
high-speed rotation of radiation emitted from the body as it 
stimulates peanut germination and growth; 

4) both exist in two opposite forms where the left-handed 
fields accelerate life processes (such as promoting flower 
blooming [7]) and right-handed fields reverse life processes 
(such as protein denaturation in cooked eggs [8]).

In TCM, the relationship between Qi and aging or longevity 
has long been established. In Western medicine, telomeres are 
an important biomarker for aging. During somatic cell division, 
chromosomes lose 50-200 bp of terminal DNA once they replicate 
[9], referred to as shortening of chromosomal telomeres. In 
addition, based on the Hayflick Limit theory, once the telomeres 
are shortened to a certain length, they no longer have the ability 
to initiate chromosome replication. When chromosomal replication 
ability is lost, it may lead to aging or even death of the organism 
[10]. However, the enzyme telomerase can maintain the length 
of telomeres as we age. This process involves an RNA component 
(telomerase RNA component, TERC) and a protein component 
(telomere reverse transcriptase, TERT). Previous studies have 
shown that overexpression of TERT prevented the shortening 
of telomeres in normal fibroblasts as well as epithelial cells [11]. 
Therefore, the study of telomerase activity, telomere length and 
TERT gene expression may reflect the cellular aging process at 
physiological, biochemical, and genetic levels. For this study, our 
objective was to examine the effect of three different sources of Qi 
on aging of M1 cells using modern indices including the length of 
telomeres, the activity of telomerase, and TERT gene expression. 
Then we extended the research to the organ level by examining the 
effect of Astragali radix, a Qi-invigorating herb, on the three aging 
related indices in different organs. The significance of this study is 
two-fold: 

1) it explores the similarities of Qi generated from different 
sources;

2) it provides data to support a relationship between Qi and 
aging using modern scientific indices.

Materials and Methods
Herbal Preparation

The Astragali Radix (short named as A.R.) herb was purchased 
at a Chinese medicine chain-store (Tongrentang, Beijing), and was 
used to make an herbal preparation. After chopping 50 g of the herb 
into small pieces and soaking them in 500 ml deionized water for 
an hour, the herb was extracted in boiling water for 30 minutes. 
The procedure was repeated twice. The pooled extract was dried 
by evaporating the solvent under reduced pressure, and a water 
extract of Astragali Radix was obtained with a yield of 14.4% (w/w).

Cell Culture and Treatment

M-1 mouse kidney collecting duct cell line was obtained from 
National Infrastructure of Cell Line Resource (Beijing, China, http://
www.cellresource.cn). The cells were cultured as monolayers in 
DMEM/F12 medium (1:1) supplemented with 10% fetal bovine 
serum (FBS) and incubated in a humidified 5% CO2 incubator at 37 
°C. The medium was changed 2-3 times per week. Stock cells were 
grown in 10 cm culture dishes and split at a sub-cultivation ratio 
of 1:5. 

Application of Qi from Astragali Radix to Cells: For this 
experiment, M-1 cells were seeded at a density of 5-6×105 cells/
plate into 10 cm plates. After cell attachment for 24 h, for the 
treatment group, the Astragali Radix extract was dissolved in PBS 
and added to the culture medium at a final concentration of 50 μg/
ml. The untreated control group was given PBS only. After 4h, the 
culture medium was removed, and fresh medium was added. All 
cultures were incubated for an additional 48 h. At 4 h, 24 h and 
48 h respectively during the treatment, cells were collected using 
trypsin-EDTA (0.25%) and, centrifuged at 800 g for 5 min. The 
cells were then re-suspended in 5 ml of PBS and subjected to the 
different assays. All experiments were performed in triplicate.

Treatment of Cells by a Qigong Master: In this study, a Qigong 
master, named Guowei Lin, was invited to apply external Qi to the 
cells. M-1 cells were seeded at a density of 5~6×105 cells/plate into 
10 cm plates. After cell attachment for 24h, external Qi was applied 
from Lin’s hands with a distance of 5~10 cm to a set of triplicated 
plates for 15 min at room temperature, whereas another set of 
triplicated control plates were left untreated for 15 min at room 
temperature in a separate room. The Qigong master was unaware 
of the control plates. After the treatment, the plates were sent 
back to the same incubator for an additional 48 h incubating. At 
4 h, 24 h and 48 h respectively after the treatment, the cells were 
collected and subjected to the different assays. All experiments 
were performed in triplicate.

Treatment of Cells with the RPV-Field: M-1 cells were 
seeded at a density of 5~6×105 cells/plate into 10 cm plates. After 
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cell attachment for 24 h, plates were placed in the RPV-field for 
the treatment group, while the control group was left for normal 
cultivation without RPV-field treatment. All the plates were 
incubated under the same incubation conditions for an additional 
48 h. To assess the effect of the RPV-field, cells were collected at 4 
h, 24 h and 48 h respectively after the treatment, and subjected to 
the different assays. All experiments were performed in triplicate.

Animal Care and Treatment

Mice used in the experiments were purchased from Beijing Vital 
River Laboratory Animal Technology Co. Adult female C57BL/6J 
mice (8 months; 35±2 g; specific pathogen-free) were maintained 
under a 12-h dark/light cycle at about 22 °C, and allowed food and 
drinking water ad libitum in the Animal Care Facility. Due to the 
limitation of the experiments, it is not allowed to treat animals 
with external Qi or Qi from RPV-field, so only Qi from Astragali 
Radix was used for the mice experiments. Animals were randomly 
divided into groups with three animals in each. In the treatment 
group, mice were intragastrically administered with Astragali Radix 
extract (dissolved in distilled water; 0.1 g/ml) at a daily dose of 0.20 
ml/10g for 7 days. Control animals received water only. At 24 h after 
the last dose, the animals were anaesthetized with isoflurane gas, 
with the whole heart, liver, spleen, lung, kidney, brain, and skeletal 
muscle (hind limb) tissues excised and stored in liquid nitrogen. 
Minced tissue samples were homogenized in ice cold PBS (1/10, g/
ml) with a Teflon-glass homogenizer. After that, the tissue extract 
was centrifuged at 3,000 g at 4°C for 5 min to remove cell debris 
and to obtain the final tissue homogenates which were subjected 
to measurement of telomere length, telomerase activity and TERT 
gene expression. 

Rotating Poynting Vector Generator

For this work, we made our own RPV generator based on the 
basic principle of the Akimov Rotating Poynting Vector (RPV) 
generator [12-14], see (Figure 1). Generally speaking, the Poynting 
S vector is the flux density vector of the electromagnetic field, 
which can be defined by the following formula: S = [E×H], where 
the E and H are the vectors of the electric and magnetic fields. 
Normally, the Poynting S vector propagates along a straight line 

in the direction of the electromagnetic wave. But in our specially 
designed generator, the Poynting vector S propagates in a spiral 
manner along the enamelled wire around the cone. The directions 
of the rotating S vector can be adjusted for left- and right-handed 
configurations by changing the direction of the signal. The magnet 
at the bottom of the generator is replaced by a stronger neodymium 
magnet. Between the copper cone and the copper coil, there is a 
plastic cone made using 3D printer, whose thickness is about 2 mm. 
So, when the signal is applied to the copper coil, an electric field 
will be generated, whose direction is vertical to the inclined plane 
of the copper cone. Then the horizontal component of the electric 
field will be orthonormal to the vertical magnetic field. Therefore, a 
spiral RPV field will be generated around the plastic cone.

Figure 1: Rotating Poynting Vector (RPV) Generator. (The 
details of the equipment can be found in Ref [14]).

Measurement of Telomere Length 

Total DNA was extracted from cell and tissue homogenates 
using the MiniBEST Universal Genomic DNA Extraction Kit (TaKaRa, 
9765) according to the manufacturers’ protocols. The telomere 
length was quantified by real-time PCR using TB Green® Premix Ex 
Taq™ II (TaKaRa, RR820) and a quantitative real time-PCR system 
(ABI, QuantStudio3). The primers specific for telomere and nuclear 
gene B2M were listed in (Table 1). The relative length of telomere 
was obtained by normalization to B2M using the 2-△△Ct method. 

Table 1: Primers used in this study.

P rimers Sequence Accession

TERT-Mouse-F1 ACGGATATCTGGCCCTCTGT
AF051911.1

TERT-Mouse-R1 ATTTGCCTGATGGGGTTGGT

β-actin-Mouse-F1 AGATCAAGATCATTGCTCCTCCT
NM_007393.5

β-actin-Mouse-R1 ACGCAGCTCAGTAACAGTCC

Telo-Mouse-F2 GGTTTTTGAGGGTGAGGGTGAGGGTGAGGGTGAGGGT
/

Telo-Mouse-R2 TCCCGACTATCCCTATCCCTATCCCTATCCCTATCCCTA

mB2M-F1 ATGGGAAGCCGAACATACTG
NC_000068.7

mB2M-R1 CAGTCTCAGTGGGGGTGAAT

http://dx.doi.org/10.26717/BJSTR.2021.33.005374
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Measurement of TERT Gene Expression 

Total RNA was extracted from M-1 cells using the MiniBEST 
Universal RNA Extraction Kit (TaKaRa, 9767) according to the 
manufacturers’ protocols. RNA was then reverse transcribed into 
cDNA utilizing Reverse Transcriptase M-MLV (TaKaRa, 2641A). 
Gene expression was quantified by real-time PCR using TB Green® 
Premix Ex Taq™ II (TaKaRa, RR820) and a quantitative real time-
PCR system (ABI, QuantStudio 3). The primers specific for TERT 
and β-actin were listed in (Table1). The relative abundance of each 
target was obtained by normalization to β-actin using the 2-△△Ct 
method.

Measurement of Telomerase 

Telomerase activity was quantified in accordance with the 
protocol of the Mouse telomerase(TE)-ELISA assay kit (Product 
No.: JLC3717, Shanghai Jingkang Bioengineering Co., Ltd; China). 
The concentration of telomerase activity in the samples was 
determined by comparing the OD of the samples at 450 nm relative 
to the standard curve. Finally, telomerase activity in the cells was 
normalized to the total cell protein. 

Measurement of Protein 

The number of cells in the different experiment groups were 
evaluated by measuring total cell protein. Protein concentrations 
were determined with a protein assay kit (Product No.: P0006C; 
Beyotime, China) using bovine serum albumin as a standard (0~1.5 
mg/ml). An 0.5 ml aliquot of cell samples was centrifuged at 3000 
g for 5 min to collect the cells. Then the cells were incubated with 
Triton (0.1%) for 30 min. After cell disruption, samples were 
centrifuged at 11,000 g for 5 min to remove cell residue. Finally, the 
optical density was measured at a wavelength of 595 nm using a 
using a microplate reader (Tecan, Switzerland). 

Statistical Analysis

The values of different measurements were normalized to 
a respective mean control value from untreated samples and 
expressed as percent control. All data were expressed as mean 
standard deviation of the mean (SD). To statistically evaluate the 
biological effects of Qi, data were analysed by two-way analysis of 
variance (ANOVA) followed by Fisher’s LSD multiple comparisons 
tests. GraphPad InStat software was used for the analysis, where 
p<0.05 was considered to be statistically significant.

Results

Figure 2: Effects of different sources of Qi on cells
(a) Telomere length; 
(b) Telomerase; 
(c) TERT gene expression; 
(d) Cell growth. A.R.’s Qi: Qi from Qi-nourishing Chinese herbs Astragali Radix; RPV-field’s Qi: Qi from RPV-field; Master’s 
Qi: external Qi from Qigong master. Data were expressed as the relative percent with respect to the control group. *P < 0.05; 
**P < 0.01.
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In terms of telomere length (as showed in (Figure 2a), the 
three different sources of Qi showed the ability to prolong telomere 
length at varying degrees. After the treatment with the Qi generated 
from Astragali Radix (A.R.), the telomere length was prolonged by 
43% and 36% at 4 h and 24 h respectively, when compared with 
the control group. The Qigong mater’s Qi prolonged the telomere 
length by 28% at 4 h. The effect of the RPV-field on telomere length 
showed a 35% increase at 24 hr but did not show any difference at 4 
h. However, at 48 h after the treatment, no matter what the sources 
of Qi, there was no difference between treatment and control group. 
Regulation of TERT gene expression was different under different 
sources of Qi. As shown in (Figure 2b), the master’s Qi up-regulated 
TERT gene expression by 34% and 24% at 4 h and 24 h respectively, 
compared to the control group. But A.R.’s Qi down- regulated TERT 
gene expression by 28% at 4 h, and there were no effects for the 
RPV-field treatment.

For telomerase activity (as showed in (Figure 2c), the change 
was relatively conservative, with a slight enhancement of 16% 
at 4 h after treatment with the master’s Qi. In addition, the three 
sources of Qi did not show a significant effect on cell growth (as 
showed in (Figure 2d). As showed in (Figure 3a), A.R.’s Qi caused a 
significant increase in telomere length in most of the mouse tissues 
examined including heart, liver, spleen, and lung by 33%, 34%, 
32%, 33% respectively. However, there was no significant change 
in the kidney, brain or muscle tissue. (Figure 3b) shows that the 
treatment of A.R.’s Qi did not produce any significant changes in the 
weight of organs.

Figure 3: Effects of Qi from Chinese herbs Astragali Radix 
(A.R.) on various tissues of mice

(a) Telomere length; 

(b) Tissue weight. Data were expressed as the relative 
percent relative to the control group. *P < 0.05; **P < 0.01.

Discussion
Qi is neither a paranormal nor parapsychological phenomenon 

but is a normal phenomenon [15]. So the question remains 
what exactly is Qi? Its electromagnetic nature is established as 
demonstrated by published studies that weak EM emissions 
generated from the end of an acupuncture meridian where Qi leaves 
the body were detected [16-18]. However, according to Traditional 
Chinese medicine (TCM), Qi is much more than an electromagnetic 
field – it is the fundamental energy of the life force itself which 
sustains all human life activities. The ancient text “the Yellow 
Emperor’s Inner Canon (Nei Jing)” stated that “Qi is the foundation 
of the human body”. And another ancient text Jingyue Zhang’s 
“Nei Jing” stated that “Human life depends on the Qi.” with further 
elaborating that Qi promotes the growth and development of the 
human body, improves the physiological functions of each viscera 
and bowels, and adjusts the circulation of blood [19]. Enhancing 
Qi in the body, accomplished by a variety of different techniques 
in TCM, results in a healthy body including promoting the growth 
and development of the human body, promoting the physiological 
functions of organs, helping to control homeostasis, and providing 
warmth for the body, defending the body from external pathogens, 
holding the organs so as to prevent them from descending and so 
on [15,20]. Most of these studies used the technique of Qigong to 
increase the subjects’ internal life force or Qi. Other studies used 
specific Chinese herbs, like A.R. , to enhance one’s Qi. 

TCM theory also states that Qi decreases as aging progresses 
[21]. Qi deficiency symptoms in the viscera lead to aging disease, 
and Qi deficiency in general has been proposed as the underlying 
mechanism of aging [22]. One experimental approach to studying 
the nature of Qi is to characterize the energy by virtue of its effects 
on biological systems. Although the difficulties in using modern 
western scientific methodology to study the eastern concept of 
Qi have been pointed out [23], several scientific studies have 
attempted to examine the effect of Qi on aging by using biochemical 
and biomedical methods. In their studies, the mechanism behind 
the effect of Qi on aging was attributed to reducing the production 
of reactive oxygen species (ROS) [24], regulation of mitochondrial 
function [25], improvement of gastro-enteric circulation [26], or 
enhancement of bone density as people age [27]. In this study, 
the measurement of telomeres was recognized as a valid scientific 
biomarker to evaluate the effects of Qi on aging. In western 
biomedical science, telomere shortening is recognized as one of the 
main biomarkers and causes of aging, especially in higher mammals 
and organisms [28]. 

Telomeres are a special DNA fragments at the end of 
chromosomes which are made up of many short simple repeated 
sequences. Telomere length is shortened with increased cell 
division and the ability of cell replication is restricted, thus 
offering a mechanism of aging [29-31]. Studies demonstrated 
that one of the key factors for the telomeres shortening is the 
decrease or loss of telomerase activity in cells [32]. Telomerase is a 
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ribonucleoprotein complex which can take its own RNA component 
as template to replicate new DNA fragments adding to the end of 
telomeres to repair and maintain telomere length. Furthermore, 
telomerase activity mainly depends on the regulation of the 
telomerase reverse transcriptase gene (TERT) [33]. Therefore, 
telomere length, telomerase activity and TERT gene expression can 
be considered together as biomarkers of the aging process. Our 
results showed that all three sources of Qi prolonged the telomere 
length at the cellular level, albeit by different mechanisms. Only 
external Qi from a Qigong master stimulated all three biomarkers 
measured in the present study. The other two methods only 
stimulated one biomarker- telomere length. The Qi invigorating 
herb, A.R., enhanced telomere length both in-vitro and in-vivo. We 
speculate that controlling telomere length is one of the underlying 
mechanisms for Qi to slow down aging. In addition, the effect of Qi 
seems to have an acute stimulatory effect in less than 24 hours. 

This finding is similar to a study conducted by Lee et al, which 
reported that external Qi transmitted from a Qigong master had a 
rapid effect on neutrophil superoxide generation but disappeared 
over time [34]. In addition, Qi from Astragali Radix showed viscera 
specific effects on telomere. The reason behind this phenomenon 
needs further research to illuminate the underlying mechanism of 
Qi on organs. 

Conclusion
In conclusion, the results obtained from the present study 

indicate that Qi can prolong the telomere length for both cells 
cultured in vitro and different organs of mice. These findings 
implicate telomere lengthening as one potential mechanism for 
the effect of Qi on the retardation of aging. More importantly, Qi 
transmitted from Qigong master, Qi from Qi-invigorating Chinese 
herb, or the Qi mimicked by a physical field all produced the same 
effect to lengthen telomeres. These findings for the first time offer 
new experimental in-vitro and in-vivo data to link the eastern TCM 
concept of Qi to western medicine in general and aging biomarkers 
in specific.
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