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Introduction
 We have to cope with various aspects and symptoms when we ini-
tiate the treatment of cancer; 1) to promote cancer specific cell death 
inside the pathogenic lesion; 2) to discard the resulting, damaged cell 
debris; 3) to repair damaged and/or dissected tissues with normal 
cells; 4) to prevent the relapse and recurrence together with adjacent 
and distinct metastasis. It is obvious that surgical dissection of tumor 
mass is the first choice [1,2], if applicable, however, it is just the begin-
ning to overcome the disease like cancer.

 Our genome scope project proved that many “normal” individuals 
were not normal from a point of view of molecular and biophysiolog-
ical functions [3-6]. Many normal persons showed drastic genomic 
and genetic alterations for the rescue of the latent, invisible disrup-
tions of multiple signaling pathways after Huaier administration. Even 
with no symptoms, there was an enormous daily risk of cancer caused 
by accumulation of environmental stresses and ageing process. Ear-
ly diagnostic technology has some limitations for correct and precise 
evaluation of the risk [7,8] and excessive, frequent medical examina-
tions using endoscopy and radiographic measures in contrast increase 
risks for carcinogenesis [9].

 Huaier was reported to show significant efficacy on the specific 
cancer cell death, even on the occult metastasis remained after surgi-
cal operation [3-6,10-12]. In the present study, we specifically focused 
on the successful prevention of cancer progression by Huaier in those 
latent, stress-accumulated individuals. Those patients had Huaier 
administration beforehand of diagnosis of cancer, and successfully 
inhibited the cancer progression. In addition, the tissue repair was 
detected clearly by CT image analysis. The massive loss of tissues (> 
2 cm in diameter each) suddenly appeared in multiple organs were 
regenerated according to the time course of Huaier administration. 
The swift recovery and tissue repair changes were also observed in 
the dissected lesions of skin (basal cell carcinoma), and in the area of 
dissected benign adenoma (polyps) in colon.

 Here we report the further analysis of Huaier efficacy on the pre-
vention of cancer progression and on the tissue regeneration with nor-
mal differentiated cells. We have already reported the significant im-
pact of Huaier on the transcriptional control mediated by microRNA 
and small non-coding RNAs, and the potential for tissue regeneration 
by the rescue of Hippo signaling pathway [13,14]. In the present study, 
we provide further insights into the none the less essential effects of 
Huaier for promoting cancer recovery by utilizing stem cell produc-
tion and normal differentiation.
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Abstract
	 Significant	impact	of	Huaier	treatment	is	tissue	regeneration	ob-
served simultaneously with cancer cell death and active elimination 
of	 those	 damaged	 cell	 debris.	Here	we	 present	Huaier	 effects	 on	
prevention of cancer progression in the patients with high risks, and 
simultaneous tissue regeneration after the dissection of damaged 
lesions by transcription regulation of pluripotency in induced Plu-
ripotent Stem (iPS) /Embryonic Stem (ES) cells. The patients were 
suspected as hepatocellular carcinoma by image analysis of multi-
ple	 low-density	cysts	 in	 liver,	also	 identified	 in	pancreas	or	kidney	
which appeared within a short range of time, with symptoms of skin 
problems, multiple polyps in colon, with symptoms such as severe 
fatigue and body weight loss. Within 3 months of Huaier treatment, 
MEGA-DATA analysis of total transcriptomes and non-coding RNAs 
revealed the rescue of dysfunction in multiple signaling pathways 
in those patients, including Notch, NF  B and Wnt signaling path-
way with regulatory transcription factors in those pathways. These 
rescued	 control	 systems	 influenced	 to,	 the	 regulation	 of	 stem	cell	
transformation	which	regulates	the	proliferation	and	differentiation	of	
newly-borne cells. The induced normal tissue regeneration was the 
results of transcriptional control of iPS/ES cell production. Among 
the gene families to control iPS/ES production, especially c-my ex-
pression level played a major role among the other genes or gene 

families.	These	results	provide	a	clue	to	clarify	 the	Huaier	effects	
not only for recovery from cancer, but also for the prevention of 
many related diseases and disorders caused by daily accumulation 
of environmental stresses and ageing by controlling normal tissue 
regeneration by stem cell control.
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 The patients introduced in the present study were all high-re-
sponders to Huaier treatment, with a massive genomic potential [3]. 
One of the patients showed the changes of expression at most 85% 
of total transcriptomes. The efficacy of cancer treatment is measured, 
or dependent on the controlling ability of stem cells to recover the 
function of damaged tissues. For the repair function, there should be 
enough cells to regenerate, including the potential of cancer stem cells 
for normal differentiation. We have already indicated the potential of 
Huaier to determine the cell fate to normal differentiation by the res-
cue of Hippo signaling pathway functions [13] and here we present 
more detailed information related to tissue regeneration in the process 
of Huaier treatment.

 KEGG pathway characterization [15] demonstrated Huaier effects 
on regulation system of pluripotent cell production with detailed tran-
scription control on related genes. It is the first in vivo data in humans, 
especially with the successful results to control the diseases and dis-
orders. The Huaier effects on tissue regeneration was observed only at 
the time of requirement, such as after the dissection of benign adeno-
mas, and remained silent after the recovery of healthy condition. The 
opportunistic infection drastically increased the quantitative changes, 
and strong corticosteroid therapy ceased down total molecular chang-
es in every function. There have been reported many genes and gene 
families related to the process [16-19] and the present study identified 
that c-myc regulation influenced chiefly for this purpose.

 Thus, we identified definitive efficacy of Huaier on the tissue re-
generation and its molecular mechanisms. Even before the diagnosis 
of cancer, Huaier has its potential to minimize the damage causing 
disruption in many kinds of biological functions, and plays a key role 
to maintain homeostasis for a long-range of life.

Materials and Methods
Project Design and patients’ characterization

 The present study specifically focussed on Huaier effects to the pa-
tient with high risk of cancer, but without any cancer lesions defined 
yet (Table 1). They were suspected to have cancer progression chiefly 
in liver, and additional lesion in pancreas, kidney, and colon by CT 
image analysis and positive results in Bradeion blood test [7,8]. Patient 
No.4 was the control with colorectal adenoma without Huaier treat-
ment [3].

 Huaier compounds were provided by the manufacturer for this 
purpose with a strict control on transfer to Japan, good condition for 
maintenance, and provision to the patient volunteers, just as the same 
as the previous reports [3-6,13].

 The present study was strictly conducted according to the guide-
lines of the Declaration of Helsinki and the principles of good clinical 
practice. Written informed consent was obtained from the patients. 
This clinical research was applied according to the Consolidated Stan-
dards of Clinical Research Trials guidelines and was applied to the 
Japanese Medical Association on 9th February 2018 and approved on 
5th March, 2018 (ID: JMA-IIA00335).The project has been strictly 
conducted with a monthly review by the ethics committee consist-
ed by the experts on Medicine, Nursing, Laws, Pharmaceutics，and 
Business Community (first committee held on 9th February, 2018).

 We used Huaier compounds as complementary therapy, without 
any chemotherapy and radiotherapy which disrupt the molecular sys-
tems. Only surgical operation was allowed if applicable, even in the  

period of during Huaier therapy. We thus planned and initiated an 
open-style, before-after controlled study, using peripheral blood as 
sampling materials to understand the almost all molecular events in 
each Huaier taking patient. The sampling materials were total blood, 
the same as reported previously [3-6]. To compare with the other 
sampling, RNA extraction using nuclear cell components in periph-
eral blood rapidly reflects the biophysiological changes, and that more 
sensitive to monitor the course of any treatment than any other sam-
ples such as dissected organs.

RNA extraction, miRNA library construction and mRNA 
Library Construction

 RNA extraction, miRNA library construction, and Total RNA- and 
small non-coding RNA-sequencingon the MGISEQ-2000 and BGIS-
EQ-500 platformwere processed in BGI, Shenzhen, China, as descriv-
ed previously [3-6]. The subseuent bioinformatics work was also pro-
cessed in BGI, Shenzhen, China. The detailed protocols were provided 
and demonstrated at BGI website: http://www.bgitechsolutions.com/.

 The identified DEGs (differentially expressed genes) and DESs 
(differentially expressed small RNAs) were analyzed between samples 
and do clustering analysis and functional annotations.

 With quantitative analysis of DEGs, we performed Gene Ontol-
ogy (GO) classification by three categories of molecular biological 
function, cellular component and biological process, with a consid-
eration of time course of Huaier administration. We also analyzed 
every signal transduction pathway by KEGG pathway classification 
[15] (https://www.genome.jp/kegg/). Furthermore, we applied the 
enrichment analysis of DEG in KEGG database. The obtained novel 
transcripts and small nuclear non-coding RNA have been deposited 
to the NCBI GEO (GSE157086).

Results
Clinical features of the patients

 As shown in table 1, samples from 4 patients were designated to 
MEGA-DATA analysis [3-6,20,21] in the present study. Although 
cliniical features were different among individuals, they shared com-
mon symptoms and disorders, such as (aropic) dermatits, liver dys-
function, severe fatigue, and body weight loss [3]. The CT examina-
tions in walk-in clinics revealed multiple cycts suddenly appeared 
in liver, pancreas, and kidney, not found in within 3 to 6 months. In 
addition, the results of Bradeion blood tests [7,8] were all positive, 
which indicated excessive stress accumulation and the production of 
> 1 million cancer cells in colon.

 Just after the evaluation of high-risk of cancer in patients No.1 to 
3, they chose to have Huaier, 20g per day, beforehand of diagnosis by 
further examinations. Especially the Patient No, 1 had a past history 
of fluminant Hepatitis C by blood transfusion for more than 20 years 
ago, and recovered by the injection of Interferon gannma. He took 
frequent health check ince then by blood test, CT and MRI, andno 
significant disorders and diseases so far until the observation of sud-
den multiple cysts over 2 cm diameter in the liver and pancreas. He 
had heaavy duty task dailly, and was unable to reduce the overwork, so 
chose Huaier treatment at once after seeing his own CT data. The past 
experience of significant improvement of his mother from hepatocel-
lular carcinoma influenced largely to his decision.

 The successful inhibition of carcinogenesis in liver and pancreas 
were confirmed at 6 months after Huaier administration with no cysts  

http://dx.doi.org/10.24966/ACIM-7562/100162


Citation: Tanaka M, Tanaka T, Teng F, Lin H, Li N, et al. (2021) Huaier Inhibits Cancer Progression and Induces Tissue Regeneration by Transcriptional Regula-
tion of Pluripotency of Stem Cells. J Altern Complement Integr Med 7: 162.

• Page 3 of 9 •

J Altern Complement Integr Med ISSN: 2470-7562, Open Access Journal
DOI: 10.24966/ACIM-7562/100162

Volume 7 • Issue 2 • 100162

detected by CT image analysis, but opportunistic papilloma virus in-
fection and basal cell carcinoma detected in face (surgically dissect-
ed, 9 months after Huaier administraion). After swift recovery from 
those disorders, be becane idiopathic sudden sensorineural hearing 
loss, and treated with srong corticosteroid theralpy (12 months after). 
All these diseases and disorders seemed to be derived from continu-
ous stress accumulation and ageing process, and it lasted at the end of 
2019 by the pandemic outbreak of COVID-19.

 The patient No. 2 showed the similar observation of multiple cysts 
in the liver and kidney by CT analysis, and symptoms of dermatitis in 
the head, heavey fatigue with body weight loss. She also had a heavy 
duty work on teaching in the two Universities. Similar symptoms were 
observed in the patient No. 3, but without any cysts detected by CT.

 The patient No.4, control patient without Huaier administration, 
diagnosed as benign adenoma in Colon (multiple)by endoscopic ex-
amination, based on the positive results from Bradeion blood test. She 
did not have any additional treatment to the endoscopic dissection of 
multiple polyps later. One month after the first blood sampling, she 
had a stroke with hupertention, hospitalized, and also had strongcor-
ticosteroid therapy similar to the patient No.1.

MEGA-DATA analysis of molecular characterization of the 
patients with successful inhibition of cancer progression

 Figure 1 (patient No. 1) and 2 (patient No. 2 to 4) summarized 
the Genome-scope view of anti-cancer effects of Huaier by expressed 
genes DEGs), transcription factor-DEG network, miRNA- and piR-
NA-mediated transcriptional control with similar techniques intro-
duced previously [3-6]. The upper column in Figure 1 Panels A and B, 
the Transcription Factor (TF)-Differentially Expressed Genes (DEG) 
networkchanges well demonstrated the successful recovery and inhi-
bition of carcinogenesis within 6 months in the patient No. 1. The ex-
istence of atypical, or cancer cells were suggested by KEGG ontology 
analysis [15] on DEGs classified by biological functions shown in the 
lower column of each panel. The quantitative analysis indicated the 
possibility of lung cancer and pancreatic cancer in the lower column 
in Figure 1 Panel A (highlighted by red box). After 6 months’ Huaier 
treatment, all these risks disappeared, and also significant decrease of 
stress accumulation was detected.

 However, 3 months later, the drastic changes observed again, 
caused by opportunistic papilloma viris infection and basal cell car-
cinoma in face. The rescue of functions were prominant in Hippo sig-
naling pathway and Wnt signaling pathway [3,13,14] and the basal cell 
carcinoma was sucessfully dissected surgically.

 Continuous stress accumulation in these period then caused idio-
pathic dysacousis and treated with strong steroid therapy with hydro-
corisone injections at 14 months of Huaier trreatment (continued even 
during the hospitalized period). Massive steroid injections resulted in 
down-regulation of wide variety of expressed genes irrespectively to 
their functions, and caused RNA degeneration, disrupted transcrip-
tion control. In Figure 1 Panel C, the changes and alterations of DEGs 
thgoughout the observation period were shown with the changes of 
small nuclear RNAs (si RNA, miRNA and piRNAs). The synergical 
transcriptional control mediated by miRNA and piRNA regulations 
were totally changed into massive down-regulations of miRNA and 
piRNAs after 9 months.

 The patient No. 1 is a high-responder to Huaier, with a large ge-
nomic potential of flexbility and capability, to rescue any phases of 
the risk to health conditions. The disturbance, risk of the carcinogen-
esis coontinued until his envioromental stresses, overwork situation 
ceased by pandemic situation of COVID-19. During those 14 months, 
it is surprizing that Huaier could inhibit the risk of any active carcino-
genesis in the liver, pancreas, and lung (except basal cell carcinoma, 
well-differenciated type). The multiple polyps (benign adenoma) in 
colon were dissected by colorectal endoscope.

 Considering radical therapy mentioned above, the more attention 
should be paied to therepair system for rapid recovery. The swift re-
covery from steroid therapy, surgical dissection of skin, and the en-
doscopic dissection, requires activation of tissue repair, regeneration 
system. On the other hand, the regulation of pluripotency of any kind 
of stem cells are also required to stop the possible process of carvino-
genesis.

 Figure 2 demonstrated the same genome scope view using TF-
DEG network, Kegg ontocology panel (Panels A and B), and up-/
down-regualation of transctipromes with comparison to those of 
small non-coding RNAs (Panel C). As compared with Figure 1 (pa-
tient No. 1), those three patients were also high-responders to Huai-
er (Panel C) and the miRNA- and piRNA-mediated tra¥nscriptional 
control well synchronized with the regulation of DEGs in the patient 
No.2 and 3. In these patients, Huaier effects on tissue regeneration was 
more prominennt than the inhibition of carcinogenesis, since appar-
ent cancer risk was not deteced by KEGG ontocology analysis shown 
in the lower column of Figure 2 Panels A and B. The level of uantita-
tive up-regulation changes in miRNA and piRNAs at 3 months after 
Huaier administration were about the same as detected in the patinet 
No.1, and the clinical features were also similar, too, but the risk of 
carcinogenesis was speculated much less in these patients No. 2 and 3.

Table 1: Clinical features of the cancer patients appeared in the present study. The asterisk (*) indicates the time just after the surgical dissection of basal cell 
carcinoma, followed by the cortisone treatment for idiopathic dysacousis.
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 In contrast, the patient No.4, without Huaier administration, 
showed significant increase in down-regulation of miRNA and  
piRNAs, after strong corticosteroid therapy (details unknown). These 
massive down regulation was similarly observed in the patient No.1 
after 14 months’ Huaier administration. Evenafter the dissection of 
multiple polyps (2 cm in diameter at largest), the symptoms continued  

and more polyps were detected one year later by colorectal endoscopic 
examination, together with liver dysfunction by blood test.

KEGG analysis on signaling pathways regulating pluripo-
tency of stem cells
 Figure 3 (patient No.1) and 4 (patient 2 to 4) demonstrat-
ed detailed factors and molecule network on signaling pathways  

Figure 1: Genome-scope view of Patient No.1; Panel A, TF-DEG network 
and KEGG classifications of differently expressed genes (DEGs) until 6 
months of Huaier treatment; Panel B, TF-DEG network and KEGG clas-
sifications of differently expressed genes (DEGs) from 6 months to 14 
months after Huaier treatment.  Panel C shows comparison of the numbers 
of differently expressed genes (DEGs) by time course of Huaier admin-
istration, with a comparison to the numbers of non-coding small RNAs. 
Upper: statistics of siRNA, middle: miRNA, lower: piRNA.Up-regulation 
was shownby red bars and down-regulation by blue bars.

Figure 2: Genome-scope view of Patient No.2, 3, and 4. Panel A, TF-DEG 
network and KEGG classifications of differently expressed genes (DEGs) 
of the Patient 2 and 3.  Panel B, TF-DEG network and KEGG classifications 
of differently expressed genes (DEGs) of the Patient No.4, the control with-
out any Huaier administration.  Panel C shows Comparison of the numbers 
of differently expressed genes (DEGs) by time course of Huaier admin-
istration, with a comparison to the numbers of non-coding small RNAs. 
Upper: statistics of siRNA, middle: miRNA, lower: piRNA.Up-regulation 
was shown by red bars and down-regulation by blue bars.
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regulating pluripotency of stem cellsaccording to the KEGG pathway 
map [15] (https://www.genome.jp/kegg/). Table 2 demonstrates de-
tailed quantitative analysis on the expression level of the genes report-
ed as responsible for iPS/ES cell production and functionnal lineages 
of the related factors. The numbers were caluculated by the compari-
son to those detected before Huaier administration. The serial changes 
of KIT, Myc, Oct3/4, Sox2, LIN28A and NANOG expression levels  

were clearly indicated [3,16-19]. Overall up-/down-regulation was 
highlighted, too. A significant increase in c-myc expression level was 
observed after successful Huaier treatment and endoscopic dissection 
of benign adenoma in the patient No. 1, 2 and 3, but no synchronied 
changes identified among these genes and gene families related to iPS/
ES production. The the results obtained from in vitro experiments  

Figure 3: KEGG signaling pathway characterization demonstrating the regulation of iPS and ES cell production and maintenance in the patient No.1 by 
time course of Huaier administration.  Panel A; first one month compared with the data obtained after 3 months of Huaier administration. Panel B; the data 
obtained after 6, 9, and 14 months of Huaier administration.  Quantitative changes of c-Myc expression were highlighted by red (up-regulation) and blue 
(down-regulation) arrows.
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were not coinsident with those obtained in in vivo physiological con-
ditions.

 In order to understand the close links of the related molecules with 
their expression chanes, the KEGG panel demonstrated representative 
molecules regulating signaling pathways on regulation of pluripotency 
of stem cells, including iPS/ES production and maintenance (Figures 
3 and 4). It also contains the further inforation on the related mul-
tiple signaling pathways such as Kas-STAT, MAPK, TGFβ and Wnt 
signaling pathways [3-6]. As for Hippo signaling pathways [13,14], we 
described in the previous reports. The results obtained were shown 
sequencially according to the time course of Huaier administration.

 As shown in Figure 3 Panels A and B, and Figure 4 Panel A, Huaier 
administration influenced stem cell production or inhibition chiefly 
by c-myc expression regulation among all the genes and gene families 
reported. In the patient No.1, the enhancement of iPS production ob-
served one month after Huaier administration was strongly down-reg-
ulated at 3 months after Huaier treatment (Figure 3 panel A), until 6 
months after treatment. These down-regulations were correlated with 
the down-regulation of c-myc. The opportunistic infection up-reg-
ulated drastically c-myc and Oct4 expression level, but decreased to 
normal level at 14 months after treatment. Effective down-regulation 
of iPS/ES cells were typical observation in the patient No.1.

 In contrast, typical up-regulation of c-myc and Oct 4 expression 
levels were detected in the patient No. 2 and 3 (Figure 4 Panels A and 
B), 2 months after endoscopic dissection of multiple polyps (benign 
adenoma) in colon. Together with these observations, it is emphasized 
that Wnt signaling pathways were up-regulated in the patient 1, 2 and 
3. The details on the rescue and activation of rescued Wnt and Hippo 
signaling pathways in those patients were as described previously, and 
the results were confirmed in the present study.

 In the patient No. 4, massive up-regulation was observed after 
endoscopic examination of colon (not dessected polyps yet). Up-reg-
ulation of the molecules were detected in almost all the molecules  

involved in Jak-STAT, MAPK, TGFβ and Wnt signaling pathways, 
with iPS/ES production, except c-myc (Figure 4 Panel C). After steroid 
treatment just the same as injected in the patient No.1 after 14 months 
of Huaier treatment, c-myc down regulation resulted in the end of 
iPS production, however, ES cell production and maintenance still 
remained. The steroid therapy was the same in both patients, howev-
er, the influence to down-regulation of stem cell production was very 
much in different forms with (the patient No.1, Figure 3 Panel B) and 
without (the patient No. 4, Figure 4 Panel C).

Discussion
 Regenerative medicine generally means “process of replacing, en-
gineering or regenerating human or animal cells, tissues or organs 
to restore or establish normal function” [22]. The term “regenerative 
medicine” was first used in a 1992, with a clear declaration, “A new 
branch of medicine will develop that attempts to change the course of 
chronic disease and in many instances will regenerate tired and failing 
organ systems” [23]. Among numerous attempts, some of the biomed-
ical approaches within the field of regenerative medicine may involve 
the use of stem cells, and the generation of induced pluripotent cells 
became most popular strategy since 2006 [16]. However, this method 
was proved crucially dependent on the transcription factor regula-
tion used for the induction [24], which is highly toxic and unstable 
even in the experiments using in vitro cultured cells.

 The present study demonstrated that Huaier treatment initiated 
spontaneous c-myc regulation by transcriptional control, which con-
tributed to inhibit cancer progression as well as to regenerate dam-
aged tissues from the disease and also radical medical treatment such 
as surgical operations. There have been reported that, together with 
myc family, transcription factors and proto-ontogenesis implicated in 
cancer, Oct-3/4  and certain products of the SOX gene family(Sox1, 
Sox2, Sox3, and Sox15) have been identified as crucial transcriptional 
regulators involved in the induction process whose absence makes 
induction impossible [17-19]. By the MEGA-DATA analysis per-
formed throughout our genome scope project, those genes and gene  

Patient No.   1      2    3    4  

iPS-related 
gene name

 
1 

month
3 

months
6 

months
9 

months
14 

months
  

1 
month

3 
months

  
1 

month
3 

months
  

1 
month

3 
months

KIT  * * * Up Up   * Up   * *   * *

MYC  * Down * Down *   * *   * Up   * Down

OCT3/4  * * * Down *   * Up   * Up   * Down

SOX2  * * * * *   * *    *   * *

LIN28A  * * * Down Down   * Down   * Down   * *

NANOG  * * * * *   * *   * *   * *

*no chang-
es

                  

calculated 
copy num-

bers 

before Huai-
er treatment

      
before 
Huaier 

treatment
   

before 
Huaier 

treatment
   

before 
Huaier 

treatment
  

KIT 0.26 0.38 0.26 0.43 0.58 0.65  0.22 0.19 0.54  0.32 0.28 0.60  0.38 0.44 0.64 

MYC 21.79 20.99 10.62 19.60 2.68 25.60  12.52 9.78 18.37  7.39 8.78 17.35  17.46 20.76 2.54 

OCT3/4 3.71 3.65 3.14 4.99 1.45 3.40  2.43 3.00 6.19  1.56 1.68 4.23  4.95 5.77 2.31 

SOX2 0.02 0.01 0.01 0.02 0.01 0.02  - - -  - - -  0.02 0.01 0.03 

LIN28A 2.19 1.36 1.92 1.32 0.43 1.15  1.31 1.46 0.60  1.70 1.58 0.85  1.44 1.25 0.73 

NANOG 0.09 0.09 0.09 0.08 0.04 0.03  0.13 0.13 0.07  0.11 0.03 0.02  0.08 0.10 0.12

Table 2: The comparison of DEGs related to the production of iPS cells (KIT, Myc, OCT3/4, SOX2, LIN28A and NANOG).
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Figure 4: KEGG signaling pathway characterization demonstrating the regulation of iPS and ES cell production and maintenance in the patients.
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families were not detected to play major roles for tissue regeneration 
in vivo [3-6].

 Pluripotent stem cells hold promise in the field of regenerative 
medicine [16-19,24]. The generation of induced Pluripotent cells is 
crucially dependent on the transcription factors used for the induction 
[24].

 The results shown in Figures 3 and 4 confirmed that the induction 
was controlled by multiple signaling pathways such as Wnt and TGFβ 
signaling pathways reported previously [3]. The Notch signaling path-
way has been reported to play an important role on controlling stem 
cell proliferation for several cell types including hematopoietic, neural 
and mammary stem cells [25]. A branch of the Notch signaling path-
way that involves the transcription factor. Huaier effects on the rescue 
and regulation of those signaling pathways contributed largely for iPS/
ES production for tissue regeneration. It is emphasized that the first 
findings of Huaier effects in our project is the rescue of Hippo signal-
ing pathway to determine the cell fate [13,14], with rewinding the time 
of the cell to stem cell level.

 As for normal differentiation and maintenance of pluripotent stem 
cells, the reprogramming process is as much important. This is par-
ticularly challenging because the genome-wide epigenetic  must be 
reformatted to that of the target cell type in order to fully reprogram 
a cell. In 2008, Ding et al., used the inhibition of Histone Methyl 
Transferees (HMT) with BIX-01294 in combination with the activa-
tion of calcium channels in the plasma membrane in order to increase 
reprogramming efficiency [18]. We have not yet further analyzed epi-
genetic effects of Huaier in cancer patients, and these investigations 
will follow [6].

 Measuring variations in microRNA expression in iPS cells can be 
used to predict their differentiation potential [26,27]. ES cell-specif-
ic  microRNA  molecules (such as miR-291, miR-294 and miR-295) 
have been reported to enhance the efficiency of induced pluripotency 
by acting downstream of c-Myc [26], but we could not observe these 
specific changes in the patients. In contrast, quantitative up-regula-
tion of microRNAs were detected as describer previously [3-6,27], 
including numerous novel sequences (deposited to The NCBI GEO : 
GSE157086) irrespectively to any of specified known sequences.

Conclusion
 Thus, Huaier treatment provides significant potential for tissue 
regeneration by c-myc up-regulation together with the rescue and ac-
tivation of Wnt signaling pathway and also Wnt and Hippo signaling 
pathway. Anti-cancer effects of Huaier seemed to be observed in or-
der of; first to inhibit cancer progression, and tissue regeneration fol-
lowed. Although the previous reports described the correlation with 
specific polymorphisms in SNP and INDELs and microRNAs such as 
miR-291, miR-294 and miR-295, these alterations were not identified 
in our MEGA-DATA analysis. In contrast, massive and quantitative 
alterations were observed in genome-wide sequences and almost all 
the microRNAs including novel sequences as previously reported. 
C-myc up-regulation seemed more closely related to iPS/ES produc-
tion.

 Thus, we present here another efficacy of Huaier relating to the 
tissue regeneration and provide a clue to the reality of stem cell control 
in vivo.

 In addition, the results presented in the present study indicate 
that, behind “normal healthy condition”, there are many latent and  

invasive disruptions to be rescued, and MEGA-DATA analysis should 
be hired as routine health check options more widely. Huaier treat-
ment seemed to have significant effects on the requirement of the res-
cue of disrupted functions even when the changes are latent, which 
prevents the cancer progression and the onset of the other severe dis-
eases.
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