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(Abstract A

Qigong is a traditional method of exercise in China and is effective in maintaining physical and mental health, and even
in curing diseases. There are many reports about the beneficial effects of Qigong while the underlying functional mechanism
has not been systematically explored at the molecular and cellular levels. In this study, we examined the effect of Qigong
on gene expressions of mouse M-1 cells using the quantitative real-time polymerase chain reaction (QRT-PCR) and the
transcriptome sequencing technology. Analysis result showed that several genes were upregulated the expression level related
to cell proliferation and apoptosis by Qigong treatment. Enrichment analysis of Gene Ontology (GO) and Kyoto Encyclopedia
of Genes and Genomes (KEGG) of differentially expressed genes (DEGs) showed that DEGs are related to many important
signaling pathways in cells such as PI3K/AKT, and up-regulated DEGs are beneficial to cell growth, resistance to oxidative
damage and apoptosis in vitro. Our study provided some important molecular insights into the positive effect of Qigong, which
will help to comprehensively understand the biological mechanism of Qigong on human health and promote the application of
Qigong treatment and the related research. )

purpose of maintaining health [1,5]. It is revealed that Qigong can
alleviate chronic pain in adults and improve the health indexes in
chronic heart patients [6,7].

Keywords: Cellular Apoptosis; Qi; Qigong; Senescence;
Transcriptome analysis

Introduction There are many studies on the mechanism of psychosomatic

In modern medical system, Qigong, Yoga, Taichi, and respi-
ratory regulation are different methods of mind-body interaction,
which are used in treatment of many human diseases [1]. Qigong,
originated in ancient China, is one of the traditional methods for
health care, health preservation and disease elimination [1-4]. Qi-
gong utilizes the modulation of breath, physical activity and con-
sciousness (breath, body and heart) as the means to achieve the

interaction in disease treatment. Some studies revealed that psy-
chosomatic interaction affected the neuroendocrine system, and
reduced the expression of inflammation related genes and the ac-
tivity of NF-«kB signaling pathway, which was beneficial to relieve
chronic stress [8,9]. Some studies showed that Qigong enhanced
the immunity of cancer patients, helping them fight against cancer
[10]. It was reported that Qigong could improve fatigue symptoms,
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enhance immunity, change cortisol level and improve quality of
life of cancer patients [11,12].

Qigong is divided into two categories, namely the internal
Qigong and external Qigong [6,13]. Internal Qigong focuses on
the physical body, which is practiced through body movement,
meditation and rhythmic breathing. External Qigong is performed
by a trained Qigong practitioner who uses their hands to emit Qi as
a flow of energy acting onto the patient’s body to treat diseases and
produce therapeutic effects [6,14]. Compared with a larger num-
ber of clinic experiments about Qigong, some in vitro laboratory
experiments about Qi were also conducted, which may give more
objective results for evaluation of the biological function of Qi-
gong [15-18]. To analyze the potent cytotoxic effect of Qi towards
SCLC cell line, a global microarray analysis was performed, and
39 genes whose expression was altered by Qi treatment were iden-
tified [18]. Further semi-quantitative RT-PCR and real-time qPCR
analyses confirmed the related gene expression levels of the pro-
teins and enzymes. It was demonstrated that Qi induced apopto-
sis in cancer cells while protecting neurons from oxidative stress
induced cell death via modulating signaling pathways and gene
expression. In a recent study, Yan, et al. found Qi induced apopto-
sis in A549 cells, resulting in a pronounced reduction in viability
and clonogenic formation [17]. The process was associated with
inhibition of phosphorylation of AKT and ERK1/2, and reduced
expression of anti-apoptotic proteins BCL-XL, XIAP and surviv-
ing. At present, researches have provided evidence for the effects
of Qigong, and proved that differential gene expression played es-
sential and principal roles in Qigong treatment. However, the func-
tional mechanisms of these effects at the molecular level remained
unclear due to the limitations of research technologies.

The effect of Qigong on different cells may involve a variety
of signaling pathways and related vital genes, but until now, the
relevant reports are still very limited. In yeast, the function of the
NAD-dependent protein deacetylase silent information regulator
2 (Sir2) in mediating lifespan extension was thoroughly studied
[19,20]. And in mammals, Sirt] gene was the most closely related
homologue of yeast Sir2 and involved in a wide variety of cellular
processes from ageing to cancer [21,22]. Heat shock transcription
factor 1 (Hsfl) was one of the four mammalian HSF family mem-
bers and involved in the modulation of the lifespan-enhancing
pathways [23,24]. Heat shock protein 32 (Hsp32), also known as
heme oxygenase 1(HO-1), plays against the oxidative stress dam-
age and attenuates the subsequent cell senescence [25,26]. Sirtl,
Hsfl and Hsp32 are all vitagenes that are involved in preserving
cellular homeostasis during stressful conditions [27,28]. Research-
es have proved that activation of vitagenes can differentially mod-
ulate cellular activities inducing apoptosis/cell death in abnormal
cancer cells but protecting against carcinogenesis and neurodegen-
eration in normal cells [29].

Transcriptome analysis is a widely used technology in ani-
mals, plants and microorganisms to study their gene expression
and variation at the molecular level [30-32]. In a report, the bio-
logical effects of electromagnetic radiation emitted by the “SG III”
prototype laser facility on HaCat cells and PC12 cells were studied
via transcriptome analysis, and it was revealed that the damage of
cells was dose-dependent, and the most significantly differentially
expressed genes involved in proliferation, transformation, necro-
sis, etc. [33]. In a study, it was shown that the electromagnetic
field treatment in the myometrium affected the expression of genes
involved in defense and immune responses [34]. In another study,
through RNA-seq analysis, RANKL-induced RAW264.7 cells un-
der high static magnetic field were analyzed. As the result, a total
number of 197 DEGs were discovered and the related molecular
mechanism was discussed [35]. Therefore, transcriptome analysis
was a very sensitive assay method for weak treatment such as elec-
tromagnetic radiation, magnetic field, Qigong, etc. Through the
application of transcriptome analysis, we were able to distinguish
the miniscule effects induced by a normal experienced Qigong
practitioner, so as to systematically analyze Qigong on large scale
to reveal its essence and working mechanism.

In this study, we invited experienced qigong masters to treat
cells, detect multiple genes related to immune and aging, and per-
form transcriptome sequencing to provide more evidence and vi-
sion for comprehensive understanding of the biological function
of Qigong and Qi.

Method

Cells and treatment

Mouse M-1 renal collecting duct cell line was obtained from
National Infrastructure (Beijing, China, http://www.cellresource.
cn). M-1 cells were cultured in Dulbecco’s modified Eagle’s me-
dium (DMEM)/F12 medium with 10% Fetal Bovine Serum (FBS)
and placed at 37 'C with 5% CO, incubator. A randomized dual-
blind design was used to examine the effect of Qi on cultured cells
as described by Yan, et al. [18]. The Qi provider named Guowei
Lin, an experienced Qigong practitioner, was invited to the labo-
ratory to treat the cells and not involved in any cell collection or
assay process. The M-1 cells were seeded at a density of 5~6x10°
cells/plate into 10 cm plates. After 24 hours of culture, the cells
were randomly divided into two groups: Qi treatment and non-
treatment, each group has 9 culture dishes. The cell dishes of the
Qi treatment group (QT) were placed on a table at room tempera-
ture (RT). The Qi was applied from Qigong provider’s fingers to
plates, followed by Qi treatment for 15 min and the distance be-
tween the hands and plates was about 5 cm [14,18], Which means
that there is no any physical contact at all. At the same time, con-
trol group (QC) were placed on the desk in another room without
any treatment. After that, immediately put all the cells back into
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the same incubator, and incubate them for additional 4, 24 and
48 h, respectively. Cell was collected from dish, froze in liquid
nitrogen, and stored at -80 “C refrigerator for further analysis. The
sample remains labeled in the code until the sample measurement
is completed.

RNA isolation and Quantitative Real-Time Polymerase Chain
Reaction (QRT-PCR)

Total cellular RNA was extracted using the TaKaRa Mini-
BEST Universal RNA Extraction Kit (TaKaRa, 9767) according to
the manufacturer’s instructions after Qi treatment. The quantity of
RNA was assessed by NanoPhotometer (Implen, Germany). RNA
was then reverse transcribed to cDNA utilizing Reverse Transcrip-
tase M-MLV (TaKaRa, 2641A) according to the manufacturer’s
instructions. Gene expression was quantified by qRT-PCR using
TB Green® Premix Ex Taq™ II (TaKaRa, RR820) and a quantita-
tive real time-PCR system (ABI, Quant Studio 3). The primers
specific for Sirtl, Hsfl, Hsp32, p16, Tert, and B-actin were listed
in Table 1. The relative abundance of each target was obtained by
normalization to -actin using 24T method.

Name Sequence (5°—3°) Accession
mB-act.ln -F agatcaagatcattgctcctcect NM 007393.5
mf-actin -R acgcagctcagtaacagtcc ~

mS}rtl -F gatacggagaggcccgaatg AY377984.1
mSirt]l -R agttcccaatgetggtggag

mHsfl -F catgagcctgcctgacctg

mHsfl -R caccagctgctttcctgagt NM_001331152.1
mHsp32 -F gectccagagtttccgeata NM 0104422
mHsp32 -R aggaagccatcaccagcttaaa -

mP16 -F ttcttggtgaagttcgtgcg

mP16 -R cgtgaacgttgcccatcate BCOS8190.1

mTert -F acggatatctggccctetgt

mTert -R atttgcctgatggoottoot AFOSI91L1

Table 1: Primers used in this study.
c¢DNA Library Construction and RNA Sequencing

Cellular total RNA was sent to Sangon Biotech (Shanghai)
Co., Ltd for transcriptome analysis. Sequences were analyzed us-
ing Illumina HiSeqTM system (Sangon Biotech, Shanghai, Chi-
na). The quality of raw data was further assessed and analyzed
by FastQC software. Nucleic acid sequences containing low
quality base or unknown base were excluded. The remaining se-
quences from the six samples were compared with the reference
transcriptome of Mus musculus by HISAT2 software. Expres-
sion abundance of genes in each sample was calculated in terms

of transcripts per million (TPM) by StringTie software. Data was
obtained from 3 independent biological replicates.

Identification of Differentially Expressed Genes (DEGs)

The DEGs between QT and QC groups were analyzed us-
ing DEGseq software, and genes with P value < 0.01 and llog2
(fold change) I>0.8 were considered significantly differentially ex-
pressed. The energy information of Qigong has less effect on cell
growth or / and cell function than substances, so the filter condi-
tions for DEGs are also reduced. Fold change meant the magnifi-
cation of expression levels of the specific genes in samples of the
QT group compared with QC group.

GO and KEGG Enrichment Analysis of DEGs

The Gene Ontology (GO), subordinate cellular component
(CC), molecular function (MF) and biological process (BP), en-
richment analysis of DEGs were analyzed using topGO software.
Significantly, enriched GO terms were thereby obtained. The Kyo-
to Encyclopedia of Genes and Genomes (KEGG) database was
used for functional annotation of the DEGs using clusterProfiler
software. P value < 0.05 is considered significant.

KEGG Pathway Network

Draw multiple DEGs-related KEGG signaling pathways into
a network, and construct the relationship between the signaling
pathways and their regulatory genes. It involves protein-protein
interaction, protein-metabolic pathways interaction, and ultimately
points to potential biological functions.

Results

Qi Affected the Expression of Several Senescence-Related
Genes of M-1 Cells

In the experiment, we found that some of the mitochon-
drial-related biochemical indicators of the cell changed after Qi
treatment, including increase in mitochondrial membrane poten-
tial and total adenosine phosphate, decrease in reactive oxygen
species (not shown), then the expression levels of senescence-
or apoptosis-related genes were examined by qRT-PCR. Results
showed that the average expression levels of genes Sirtl, Hsfl,
Hsp32 and P16 were upregulated from three independent ex-
periments after Qi treatment for 4h (Figure 1). Since these genes
have beneficial effect in prolonging the lifespan or anti-apop-
tosis, it was clear that Qi played a positive role in maintaining
cells in good growth status.
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Figure 1: Effects of Qi on the transcription levels of senescence-related genes. M-1 cells were treated by Qi for 10 min. Total cellular
RNA was isolated at 4, 24 and 48 hours post Qi treatment and reverse transcribed to cDNA, respectively. Levels of Sirt! (A), Hsf1 (B),
Hsp32 (C) and P16 (D) genes were detected by qRT-PCR, respectively. The number on the top of the columns represent the P value.
Error bar represent the standard deviation of the mean of three independent experiments.

Identification of DEGs between the QT and QC groups

In this work, the abundance of genes in the samples was calculated in terms of transcripts per million (TPM). To verify the
transcriptome data, the genes Tert, Sirtl, Hsf1, Hsp32 and P16 were compared with that of RT-qPCR results (Figure 2). As expected,
the changes in gene expression of the selected genes obtained from RT-qPCR was similar in magnitude to deep sequencing results,
indicating that the results from RNA-Seq were reliable, and subsequent analysis can be performed. Gene in cells with llog2(fold
change) [>0.8 and P value<0.01 between the two groups were considered as DEGs. And the result showed that there were 48 DEGs
between the QT and QC groups. This result indicated the alterations in gene expression after Qi treatments for 10 min.

25

-~ gRT-PCR
2.0 -©- RNA-seq

1.5
1.0

0.5

0.0

T T T T T
Sirt1  Hsf1  Hsp32 P16  Tert

Figure 2: Trends comparison of two methods for relative gene expression. the relative expression levels are calculated and compared
the trends between RT-qPCR and RNA-Seq methods.
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TPM
Gene Symbol
QC1 QC2 QC3 QT1 QT2 QT3
Sirt1 11.35856 11.57755 12.61705 12.60767 12.87882 7.061343
Hsp32 54.63339 55.9141 62.02529 55.41522 59.91782 53.89552
P16 523.6194 447.0647 459.8406 475.3524 414.1294 741.8709
Hsf1l 60.4941 66.18647 70.14391 64.74683 59.12419 86.15067
Tert 1.474731 1.651103 1.564749 2223311 2.02626 3.711579

Table 2: Sequencing TPM of experimental detection gene.
Function Enrichment Analysis of DEGs

GO analysis is divided into three categories: MF, CC, and BP, which describe the molecular functions that gene products
may perform, the cellular environment in which they are located, and the biological processes involved. GO functions with P value
less than 0.05 considered to be significantly affected. According to the functional enrichment results, 236 BP and 82 MF terms
were statistically significantly enriched in DEGs, and the top 20 terms are enriched candidate gene number more than one (Figure
3a-c). The most enriched BP terms include negative regulation of apoptotic process, cellular response to insulin stimulus and posi-
tive regulation of protein ubiquitination. Among them, the process of negative regulation of apoptotic process was significantly
activated, with six DEGs involved, including Hpn, Apc, Arrbl, Xiap, Hspa5, Nuprl. endoplasmic reticulum membrane the most
enriched CC term. The most enriched MF terms were ubiquitin protein ligase binding, ion channel binding and insulin-like growth
factor receptor binding.

KEGG database was used to analyze KEGG pathway classification of DEGs between the QT and QC group, with P value
less than 0.05 considered significantly affected pathways. The results showed that eleven KEGG pathways were statistically sig-
nificantly enriched in DEGs by Qi, and a total of 11 genes were mapped into signal pathways (Figure 3d), Among them, the insulin
resistance pathway (KO 04931) and AMPK signaling pathway (KO 04152) and FoxO signaling pathway (KO 04068) were signifi-
cantly enriched by genes Herpudl, Insr, Pck2, Trib3, Gpt2 et al. (Table 3).

ID Description GENE P value
KO 04931 Insulin resistance Insr; Trib3; Pck2 0.0021
KO 00130 Ubiquinone and other terpenoid-quinone biosynthesis Vkorcl 0.0259
KO 00220 Arginine biosynthesis Gpt2 0.0444
KO 00603 Glycosphingolipid biosynthesis — globo and isoglobo series Futl 0.0375
KO 00670 One carbon pool by folate Aldhl112 0.0444
KO 01210 2-Oxocarboxylic acid metabolism Gpt2 0.0444
KO 04068 FoxO signaling pathway Insr;Pck2 0.0382
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KO 04152 AMPK signaling pathway Insr;Pck2 0.0346
KO 04910 Insulin signaling pathway Insr;Pck2 0.0415
KO 04928 Parathyroid hormone synthesis,secretion and action Arrbl;Pdedd 0.0263
KO 05032 Morphine addiction Arrbl;Pde4d 0.0195
KO 00020 Citrate cycle (TCA cycle) Pck2 0.0736
KO 00250 Alanine, aspartate and glutamate metabolism Gpt2 0.0847
KO 00601 Glycosphingolipid biosynthesis — lacto and neolacto series Futl 0.0625
KO 00620 Pyruvate metabolism Pck2 0.0869
KO 03060 Protein export Hspa$5 0.0625
KO 04141 Protein processing in endoplasmic reticulum Hspa5;Herpud1 0.0561
KO 04215 Apoptosis - multiple species Xiap 0.0736
KO 04960 Aldosterone-regulated sodium reabsorption Insr 0.0869
KO 04964 Proximal tubule bicarbonate reclamation Pck2 0.0512

Table 3. The TOP20 KEGG pathways affected by Qi.
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Figure 3: Scatter plot of top 20 enriched GO terms and KEGG pathways. Enrichment GO analysis of the cellular component (CC) (a),
molecular function (MF) (b) and biological process (BP) (c), and enrichment KEGG pathway analysis (d). The circle size represents the

number of enriched genes, and the color represents significance.

KEGG Pathway Network of the DEGs and Functions

The network of the top20 KEGG pathway and their corresponding DEGs indicated that the eight genes were the major force
which drive the subjective cells changed their cellular functions after Qi treatment. Network map can be divided into two parts,
one is the carbon cycle related to intracellular glucose with Pck2 gene as the core, including three metabolic cycles of one-carbon
cycle, tricarboxylic acid cycle, and urea cycle, and three DEGs of Aldh112, Gpt2 and Pck2. The other is the response related to the
environment change of cells with AKT as the core, involving cell apoptosis, oxidative stress, ATP production, cell growth and other
cell activities, including Insr, Trib3, Arrbl and other DEGs (Figure 4). The results were consistent with the previous reported that
the Qi affected the apoptosis related biological processes in A549 cells [16] and in SCLC cell line NCI-H82 [15].
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Discussion

As a type of exercise which plays a positive role in pro-
moting the mind-body interaction, Qigong has been used in the
treatment and rehabilitation of various diseases for a long time.
Based on statistical methods, the therapeutic effects were proved
of Qigong on cancer, cardiovascular disease, chronic pain, hyper-
tension, arthritis and stroke [3,10,36]. Despite the important func-
tion of Qigong in promoting health, few studies were conducted to
explore the underlying mechanisms with development of scientific
technologies to investigate the molecular mechanism of Qigong,
mainly focusing on the effect of Qi on various cells [14,17,37].

Some studies have shown the influence of Qigong on gene
expression in different cells. Yan et al. found that Qi could cause
the death of small cell lung cancer cells by regulating biological
processes such as proliferation, migration and sugar metabolism
[15]. Studies in colorectal cancer cells showed that Qi caused cell
cycle arrested and apoptosis by inhibiting the activation of Akt,
extracellular regulated protein kinases 1/2 (Erk1/2) and nuclear
factor kappa-B (NF-kB) [37]. In addition, Qi can also induce the
apoptosis of prostate cancer cells and breast cancer cells [38,39].
Via evaluating changes in the expression of genes associated with
cellular stress response in peripheral mononuclear blood cells
in healthy women, significant differential expression in NF-kB,
CCL2, IL10, HSF1 and HSPA1A were detected after 4 days of
Qigong training [40].

In our study, the DEGs expression level in figure 4 were all
upregulated by the transient treatment of Qi. Using the transcrip-
tome analysis, several genes in Qi-treated cells were revealed to be
significantly affected involving in glucose metabolism and AKT
pathway. Oxidative phosphorylation-independent mitochondrial
GTP dependent phosphoenolpyruvate cycle couple phosphoenol-
pyruvate carboxykinase 2 (Pck2), which catalyzes the first rate-
limiting enzyme in the liver gluconeogenesis pathway, to pyruvate
kinas in the liver and pancreatic islets, amplifies glucose-stimulat-
ed insulin secretion and improves insulin sensitivity in the body to
regulate glucose homeostasis. It is important for nutrient-stimulat-
ed insulin secretion and can provide targeted therapeutic opportu-
nities. In diabetic animal models, it showed decreased gluconeo-
genesis, increased red blood cell glycolysis, and decreased liver
steatosis [41,42]. Mitochondrial glutamate-pyruvate transaminase
2 (GPT2) expression contributes to cell survival and growth by
sustaining the Tricarboxylic Acid (TCA) cycle anaplerosis via ac-
tivating transcription factor 4 after the inhibition of glutaminase
[43]. Mitochondrial folate enzyme Aldhll2, a member of alde-
hyde dehydrogenases family, converts 10-formyltetrahydrofolate
to CO, and tetrahydrofolate, which is an important molecular for
one carbon cycle. Coenzyme A, plays an important factor for regu-
lating sugar; fat and protein metabolism, has a strong deficiency
impact on liver metabolism upon the Aldh112 loss. Specifically,
the decrease accumulation of methylmalonic acid, acylcarnitines,
intermediates of TCA cycle and ATP level in the liver are in agree-
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ment with a low abundance of CoA [44]. Glucose is the carbon
source for cell metabolism. Up-regulation of three DEGs is condu-
cive to the production of glucose. From this, we can infer that Qi
treatment can promote glucose synthesis in cells and provide cells
with more energy.

PI3K/AKT/mTOR, MAPK/ERK, and SIRT1/FOXO which
are signaling pathways for regulating endocrine response, necrot-
ic, stress resistance, autophagy, and apoptosis and cell growth and
differentiation. Insulin is a major endocrine hormone that activates
the intracellular signal cascade through insulin receptor (INSR)
and Insulin Receptor Substrate (IRS) proteins. In adipocytes/tis-
sues, the production of leptin is stimulated through PI3K/PDE3B-
dependent mechanisms, and through PI3K/AKT and the activation
transcription factors SREBP1, C/EBP-a and Spl. In endothelial
cells, insulin increases endothelial cell migration and enhances the
formation of new blood vessels by activating the PI3K/AKT path-
way. In addition, ERK can also be activated by INSR-A [45]. Mul-
tifunctional-endoplasmic reticulum stress induces protein TRIB3
to ubiquitinate and degrade a variety of proteins, and negatively
regulate multiple signaling pathways. In the PI3K/AKT/mTOR
pathway, TRIB3-mediated inhibition of AKT phosphorylation re-
duces insulin signaling and cell survival [46]. As an adaptor pro-
tein, B-arrestin-1(Arrbl) can regulate G protein-coupled receptor
(GPCRs)-mediated glucagon-like peptide-1 activation of ERK1/2
signals to regulate insulin secretion and cell survival. It can also
activate AKT/PKB and other GPCR signaling pathways [47].
phosphodiesterase-4D (Pde4d) can regulate the signal transduc-
tion of cAMP-PKA-SIRT1-Akt-Bcl-2/Bax pathway in nerve cells
[48]. X-linked inhibitor of apoptosis (Xiap), which is E3 ubiquitin-
protein ligase, inhibited the apoptosis process through modulat-
ing the levels of B-cell lymphoma-2 and delaying the release of
cytochrome ¢ and apoptotic protease activating factor 1 from mi-
tochondria, thus inhibiting the apoptosis of renal cell carcinoma
[49]. The results show that Qi is closely related to the biological
processes of AKT, ERK and other signaling pathways in cells.

It was important to note that Qi appeared to have opposite
effects on the apoptosis of cancer and normal cells [17,18]. Qi was
proved to upregulate the activity of normal cells of fibroblasts and
human umbilical vein endothelial cells by the modulation of spe-
cific genes [17]. In consistent with the report, our present study
showed that Qi upregulated the transcription levels of several anti-
senescence and anti-apoptosis genes in M-1 cells (Figure 2 and
Table 3). In this study, the gene Xiap was upregulated in M-1 cells
(normal cells) by Qi treatment (Table 3), while its expression was
reduced in human lung adenocarcinoma A549 cells (cancer cells),
according to the report by Yan, et al. [16]. Considering the remark-
able and opposite role of Qi in cancer and normal cells, it was re-
ally a very safe and beneficial medical treatment.

Our experiments also showed that even the Qi was from a
normal experienced Qigong practitioner (not a famous Qigong

Master), it also caused similar biological effects on M1 cells.
This shows that Qi may not be born with it, but it can be obtained
through practice. Although the effect on gene expression in cells
is not great, it is of great significance to promote the application
of qigong therapy and research. Since the normal experienced Qi-
gong practitioner also had the ability to conducted Qi treatment ef-
fectively, further large-scale studies about Qi treatment with multi-
ple Qigong practitioners in different kinds of cells or patients were
expected so as to reveal the underlying functional mechanisms.

Conclusion

In general, integrative medicine approaches have gained sig-
nificant interest in recent years to provide a solution for the health
care challenges. Qigong is one of the most widely used integrative
medicine approaches. Our study preliminarily reveals an important
role of Qi in regulation of cell senescence and apoptosis. After the
short time treatment, the Qi persuasively caused some obvious ef-
fects on the M-1 cells, especially at the molecular level, DEGs can
indirectly regulate cell process through the AKT pathway, such as
cell growth, metabolism, anti-oxidation, anti-apoptosis, etc. The
results of this work are of great significance for comprehensively
understanding the biological mechanism of qigong and the popu-
larization of qigong exercises.
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