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Correlation Between circRNA0003353 and Immune inflammation,

Bone metabolism in Rheumatoid Arthritis patients
Jie Wang', Jian Liw'?*, Lei Wan'?, Ling Xin'?, Jianting Wen', Xin Wang!

! Department of Rheumatology and Immunology, First Affiliated Hospital of Anhui University of Traditional
Chinese Medicine, Hefei 230038, Anhui Province, China

2 Institute of Rheumatology, Anhui College of traditional Chinese Medicine, Hefei 230038, Anhui Province,
China

ABSTRACT

Objective: Objective to investigate the expression of circRNA 0003353 in patients with rheumatoid arthritis
(RA) and its effect on inflammatory response of synovial fibroblasts (FLS).

Methods: A total of 45 RA patients and 30 normal individuals from the physical examination center of our
hospital were collected to observe the expression of circRNA 0003353 and the correlation with clinical
indicators. To establish RA-FLS cell lines, circRNA 0003353 overexpression plasmids and small interfering
RNAs were constructed and transfected into RA-FLS, and circRNA was detected by RT qPCR0003353 mRNA
expression, IL-4, [L-10, IL-17 expression by Enzyme-linked immunosorbent assay (ELISA), JAK2, p-JAK2,
STAT3, PSTAT3 protein expression by WB, CCK-8 assay and cell migration assay.

Results: (1) Significantly higher expression of circRNA0003353 was observed in PBMCs of RA patients with
dampness and thermal biaresis compared to normal subjects, (2) Spearman's correlation analysis showed that
circRNA0003353 was positively correlated with ESR, RF, IL-10, RANKL and DAS28 in RA patients with
dampness and thermal biaresis syndrome (P < 0.05), and (3) the results of association rule showed that the
support between the elevation of circRNA0003353 and ESR, CRP and IgG was more than 85% with
confidenceDegree > 80% and lift out degree > 1. (4) logistic regression analysis showed that circRNA0003353
was a risk factor for RANKL, CRP, ESR, (5) RT-qPCR showed that circRNA0003353 mRNA was significantly
higher (P <0.05) in pcDNA3.1-circRNA0003353 group compared to si-NC group (P < 0.05). ELISA and WB
showed that the pcDNA3.1-circRNA0003353 group exhibited significantly decreased expression of IL-10 and
increased expression of IL-17, JAK2, p-JAK2, STAT3, p-STAT3 compared with the pcDNA3.1-NC group.
Furthermore, the results of ELISA and WB showed that the expression of IL-10 and decreased expression of IL-
17, JAK2, p-JAK2, stat3, p-STAT3 compared with the pcDNA3.1-NC group. CCK-8 showed that the
pcDNA3.1-NC, RA-FLS cell viability was significantly increased in pcDNA3.1-circRNA0003353 group
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compared with that in si-NC group (P < 0.05).The results of cell migration assay showed that RA-FLS cells in

pcDNA3.1-circRNA0003353 group exhibited significantly increased migration ability compared to that in

pcDNA3.1-NC group (P < 0.05) and decreased migration ability compared to that in si-NC group (P < 0.05).

Conclusion: circRNA0003353, whose expression is elevated in RA patients, participates in the pathogenesis of

RA by regulating RA-FLS inflammation.

Keyword: circRNA; Rheumatoid Arthritis; BoneDestruction; Immune inflammation

1 Introduction

Rheumatoid arthritis (RA) is a chronic
autoimmune disease mainly occurring in the
elderly[1], in which bone destruction is a
consistent and pathological change in its course
and is a major cause of teratogenic disability in
RA patients [2], with high morbidity and
disability, which seriously affect patients'
quality of life and social function [3,4].RA is
attributed to the category of 'traditional
Chinese medicine (TCM)', 'it is a heat maker,
Yang Qi is more in excess, and there is less Yin
Qi, and the pathologically Shengyang is
plagued, so it is bi heat'. It reveals that wind,
cold and wet, the triple evil in external senses,
are the main extrinsic factors for the
occurrence of Bi syndrome, and also points out
that Yang is Shengyin deficiency, although the
wind, cold and wet Yin evil of partial
understanding are often progressed from
thermal to thermal Bi [S].In our hospital, RA
patients were mostly affected by dampness and
heat Bi obstruction syndrome, and the main
clinical manifestations were joint swelling and
heat, and flexion and extension were

unfavorable; fever, thirst, not desire to drink,
8

restlessness and yellow stools; tongue red and
greasy; and pulse fast, wiry & slippery, etc. [6].
Synovial fibroblasts (FLS) are the key effector
cells during the pathological changes of RA,
accompanied by massive proliferation,
insufficient apoptosis, and massive infiltration
of inflammatory cells in FLS, which contribute
to bone destruction and eventually lead to joint
deformity and dysfunction [7-9]. CircRNAs are
a novel class of RNAs that may serve as
biomarkers in clinical blood specimens.It plays
a unique role in the development of bone
destruction in RA and has a regulatory role in
FLS, osteoblast to osteoclast differentiation,
molecular signaling pathways, and immune
inflammatory responses [10].0ur group
previously identified circRNA0003353 as a key
circRNA involved in the inflammatory
response of RA through high-throughout

sequencing and analysis studies [11].

In this study, we mainly analyzed the
expression of circRNA0003353 in PBMCs from
RA patients with dampness and thermal
siderosis syndrome and normal subjects to
analyze its correlation with clinical indexes,

inflammatory indexes, bone metabolic indexes
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and patients' perception, and then investigated
the effect of circRNA0003353 interference or
overexpression status on the inflammatory
response of RA-FLS by culturing RA-FLS in

vitro.
2 Materials and Methods
2.1 Subjects and samples

PBMCs from newly diagnosed RA patients and
same sex and age-matched healthy controls (HC)
were collected from the First Affiliated hospital of
Anhui University of Traditional Chinese Medicine
from January 2020 to October 2020. Those who
did not meet the 2010 ACR/EULAR diagnostic
criteria, with severe mental illness, significantly
impaired liver or renal function, pregnant women
or immunosuppressants were excluded. All
participating subjects provided written informed
consent, and the research was approved by the
Ethical Committee on Scientific Research of the
First Affiliated hospital of Anhui University of

Traditional Chinese Medicine.

2.2 Construction of immortalized fibroblast-

like synoviocytes cell line

Synovial tissue samples were obtained from RA
patients who had undergone joint replacement
surgery, the samples were cut into small pieces

and cultured at 5% CO2 and 37 ° C. The RA-

FLSs were fused to 50% and the tissue mass was
removed. The cell culture was stained by
immunofluorescence using anti-vimentin and

DAPI for purity identification. Then, a lentiviral

vector expressing the small and large SV40 T
antigens was performed to transfected into RA-
FLSs. The minimum lethal concentration of
puromycin was applied to screen out the stably
transfected RA-FLSs. Subsequently, stably
transfected cells were expanded. Finally, the
immortalized cell line from RA-FLSs, transfected
with the lentiviral vector, was established, and
named as P1, which were maintained for at least
12 generations. And the RA-FLSs derived cell
line transfected with negative control (NC) was
termed as NC-FLS. The RA-FLSs and NC-FLS
were maintained in RPMI-1640 (HyClone, Logan,
UT, USA) supplemented with 10% fetal bovine
serum (FBS), 100 mg/L streptomycin and 1 X 10°

U/L penicillin.
2.3 Transfection and RNA interference

The chemically synthesized three small
interference RNAs (siRNAs) specifically targeting
circRNA0003353 (si-circRNA0003353 #1, #2, #3)
and negative control (si-NC) were designed and
commercially constructed by Gene Pharma
(Shanghai, China). circRNA0003353 was
amplified from human cDNA as a template and
were cloned into the pcDNA3.1(+) vector
(Invitrogen, USA). The circRNA0003353
sequence was thereafter generated using overlap
extension PCR and cloned into pcDNA3.1(+).
RA-FLSs were cultured in 96-well plates (3 x 104
cells/well) at 24 h before transfection in
accordance with the different experiment needs. In

brief, lipofectamine® 3000 transfection reagent
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(Thermo Fisher Scientific Inc.) was used for RA-

FLSs transfection when the cells were 70 — 90%

confluent, according to the manufacturers protocol.

At 24 h post-transfection, RT-qPCR was
performed to assess transfection efficiency and
cells were used for subsequent experiments. Then,
the culture cells were collected at indicated time

points for further experiments.
2.4 Quantitative Real-time PCR (RT-qPCR)

Total RNA was extracted from RA-FLSs using
the RNAiso Plus Reagent (TaKaRa). The
corresponding cDNAs were synthesized with
SYBR® PrimeScriptTM miRNA RT-PCR Kit
(TaKaRa) and PrimeScriptTM RT Master Mix
(TaKaRa) according to the manufacturers’
instructions. Subsequently, the qRT-PCR was
performed with the SYBR® Premix Ex TaqTM II

Kit (TaKaRa), normalized to B -actin.

2.5 Enzyme-linked immunosorbent assay

(ELISA)

RA-FLSs were seeded in a 24-well-plate and
transfected with pcDNA3.1-circRNA0003353 or
siRNAs against circRNA0003353 for 24h. The
concentration of IL-10, IL-11, IL-17, PD-L2 and
BALP, BGP, OPG, RANKL in the cell culture
supernatants were determined by a sandwich
ELISA kit (R&D Systems, Minneapolis, MN)

according to the manufacturer” s instructions.
2.6 Cell counting kit-8 assay (CCK-8) assay

10

Cells were seeded at 2 x 103 cells/well into 96-
well plates and cultured for 24 h. Then, CCK-8
(10 puL) was loaded onto each well at indicated
time points (Oth, 24th, and48th), followed
byanother incubation for 4 h at 37 °C. The OD
value was measured at450 nm using a microplate
reader (Bio-Rad, Hercules, CA, USA). Wedraw
the cell viability curve based on the OD value.
This experimentwas repeated 5 times

independently.
2.7 Migration assay

RA-FLS cells were cultured in specialized
medium at 37°C in a 5% CO2, saturated humidity
incubator.Logarithmically growing cells were
plated in six well plates, to be treated after cell
attachment, cells were stimulated with 20 ng / ml
TNF-a for 24 h and lentivirus transfected for 48
h.OD values were measured at 450 nm using a
microplate reader (bio rad, Hercules, CA,
USA).Graphs were plotted according to OD
values.This experiment was repeated 3 times

independently.
2.8 Western Blot (WB)

Total proteins were extracted using a Total Protein
Extraction kit (Beyotime, China) according to the
manufacturers instructions. SDS-PAGE protein
sample buffer (5X; Bio-Rad) was added to the
protein sample according to a 1:4 ratio and then

heated ina 100° C boiling water bath for 5 min

for sufficient protein denaturation. Proteins were
blotted onto polyvinylidendifluoride membranes.

Membrane was blocked in 5% milk in TBST for
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1h, followed with overnight incubation with
primary antibody in 4° C. The primary antibodies
included the p-JA4K2 (1: 1000 dilution), p-STAT3
(1: 1000 dilution), JAK2 (1: 1000 dilution),
STATS3 (1: 1000 dilution). Afterwards, the
membranes were incubated with horseradish
peroxidase (HRP)-conjugated secondary
antibodies for 1h at room temperature.
Densitometry of the bands was performed using
ImagelJ software (NIH) to quantify protein
expression levels and the data were normalized to

the B-actin protein levels.
2.9 Statistical Analysis

Statistical analyses were performed using SPSS
statistical software, version 22.0 (SPSS, Chicago,
IL, USA), and images were acquired with
GraphPad Prism 8 software

(GraphPad Prism version 8.2, GraphPad Software,
La Jolla, CA). The significance of the differences
between the groups was evaluated by a paired
two-tailed Student’s t-test or Kruskal-Wallis non
parametric test. A Chi square test was used to
compare categorical variables. Spearman
correlation analysis was introduced to evaluate the
correlations between the circRNA0003353 with
the items of ESR, RF, CCP, DAS2S, et al.
Logistic regression analysis was used to identify
the independent risk factors of circRNA0003353.
Data are represented as the mean = SD or median

Table 1. Baseline characteristics of subjects

(interquartile ranges). Differences were
considered statistically significant when P< 0.05

(* P<0.05, ** P<0.01, *** P <0.001).

3 RESULTS

3.1 Basic Characteristics of RA Patients
and AS Patients, HC

The baseline characteristics of the subjects in this
study are shown in Table 2. There were 47
females (88.89%), 5 males (11.11%) in the RA
group and 27 females (90%) and 3 males (10%) in
the HC group in the study population. The mean
ages were (51.93 & 12.94) years and (52.83 =+
12.47) years, respectively. There was no
significant difference in age and gender between
the two groups (P > 0.05). Baseline data were
comparable between the two groups. In addition,
there were no significant differences between the
two groups in BMI, IgA, IgM, C4, and re scores
(P >0.05).Levels of ESR, CRP, RF, CCP, IgG,
C3, DAS28 scores, VAS scores, SAS scores, and
SDS scores were significantly higher in patients
with RA than in HC (P < 0.05).The levels of PF,
RP, BP, GH, VT, SF, and MH scores were
significantly different in RA patients compared

with controls (P < 0.05).

11
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vF/XP

Parameters RA (n=47) HC (n=27) p
Age (years) 58.78 £13.29 55.63*11.44 0.292 0.770
Gender (n/%)
Male 6 (12.77%) 3(11.11%)

0.023 0.879
Female 41 (87.23%) 24 (88.89%)
Disease duration (years) 12.16+10.31 NA NA NA
RF (U/ml) 158.33£203.73 NA NA NA
Anti-CCP (mg/L) 195.161+244.35 NA NA NA
ESR (mm/h) 50.85+30.97  2.56%+0.20 7.300 0.000
CRP (mg/L) 26.261+35.33 1.55+0.95 6.186 0.000
RF (U/ml) (29.05, 123.35)  (4.49,4.63) 7.300 0.000
IGA (g/L) 2.71£1.26 (0.74, 2.60) 1.936 0.053
IGG (g/L) 11.43+£5.58  (4.22,9.61) 3.461 0.001
IGM (g/L) 1.28+0.78 (1.07, 1.47) 1.687 0.092
C3 (g/L) 1.23+0.21 0.15+0.01 7.301 0.000
C4 (g/L) 0.30x0.10 0.19£0.11 1.428 0.138
DAS28 score 4.15+1.78 NA NA NA
VAS score (6.76, 0.76) 0.86+0.12 7.306 0.000
SAS score 66.25+10.20 (28.69,33.66)  7.304 0.000
SDS score (57.08, 23.15) 32.59+3.34 7.308 0.000
SF score (74.10, 11.58) 60.47£3.64 2.197 0.028
TCM symptom score (15.37, 1.70) (33.33, 66.67) 0.865 0.387
The symptoms and signs

(18.29,5.13) 64.15+2.81 3.579 0.000

SCore
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3.2 circRNA0003353 was upregulated in patients with RA

Compared with the normal group, the expression of circRNA0003353 was significantly higher in PBMCs

from RA patients with dampness and heat paralysis. See Fig. 1.
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Figure 1. circRNAO0003353 is expressed in RA patient PBMCs

3 Correlation analysis between circRNA0003353 and inflammation, bone metabolism

index, SPP, and clinical index

Spearman correlation analysis showed that circRNA0003353 was positively correlated

with ESR, RF, IL-10, RANKL and DAS28 in RA patients (P < 0.05). See Figure 2.
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Figure 2 Correlation Analysis between circRNA0003353 and clinical parameters, inflammation, bone metabolic indexes,

spp in RA patients
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4 Analysis of association rules between circRNA0003353 and inflammation, bone

metabolism indicators, SPP and clinical indicators

Association rule results showed that the elevation of circRNA0003353 was associated with higher ESR
(85.83% &amp; 93.72% &amp; 1.04), CRP (85.83% &amp; 91.31% &amp; 1.04), IgG (85.83% &amp; 86.04%
&amp; 1.05) support, confidence, and elevation in RA patients. See Table 2.

Items(LHS = RHS) Support Confidence Lift P value
{circRNA0003353 1} = { ESR 1} 85.83% 93.72% 1.04 <0.01
{circRNA0003353 1} = { CRP 1} 85.83% 91.31% 1.04 <0.01
{circRNA0003353 1} = { IgG 1} 85.83% 86.04% 1.05 <0.01

Table 2 association rule analysis between circRNA0003353 and clinical indicators in RA patients

5 Logistic regression analysis between circRNA0003353 and inflammation, bone

metabolism index, SPP, and clinical index

Logistic regression analysis showed that circRNA0003353 was a risk factor for RANKL (P = 0.035), CRP
(P =0.016), ESR (P = 0.046) in RA patients. See Figure 3.

Metanalysis of circRNA0003353

p value
RANKL [ e ' 0.035
CRP it 0.016
ESR 0.046
r T T T T 1
0 2 4 6 8 10

Figure 3

6 Increased expressions of circRNA0003353 in RA-FLSs
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After TNF-a stimulation, circRNA0003353 expression was significantly increased, circRNA0003353

mRNA expression was significantly increased in the pcDNA3.1-circRNA0003353 group compared with the
pcDNA3.1-NC group (P < 0.05) and was significantly decreased in the si-circRNA0003353 group compared
with the si-NC group (P < 0.05). See Figure 4.
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Figure 4 expression of circRNA0003353 in RA-FLS

7 After over expression and knockout of circRNA0003353, the expression of cytokines was

changed

The pcDNA3.1-circRNA0003353 group showed significantly decreased expression of IL-10 and increased
expression of IL-17 compared to the pcDNA3.1-circRNA0003353 group (P < 0.05), and the si-
circRNA0003353 group showed significantly increased expression of IL-10 and decreased expression of IL-17
compared to the si-NC group (P < 0.05).The protein expression of JAK2, p-JAK2, STAT3, p-STAT3 was
detected by WB assay, and we found that the expression of JAK2, p-JAK2, STAT3, p-STAT3 in pcDNA3.1-
circRNA0003353 group was significantly increased compared with that in the pcDNA3.1-NC group (P < 0.05),
and decreased compared with that in the si-NC group (P < 0.05).See Figure 5.
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Figure 5 After over expression and knockout of circRNA0003353, the expression of cytokines was changed

8 Effects of overexpression and knockout of circRNA0003353 on cell proliferation and

migration

Cell viability
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Overexpression of circRNA0003353 promoted the activity of RA-FLS cells, On the
contrary, knockout of circRNA0003353 inhibited the activity of RA-FLS cells
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DISCUSSION

RA is characterized by symmetric
polyarthritis as the main clinical manifestation
with a high rate of disability, which seriously
affects the quality of life of patients and causes
severe economic and mental impacts on patients
[12]. Inpatients with RA in the rheumatology
department of our hospital mostly belong to the
active phase of the disease, most manifestations
are joint swelling, and immune inflammation
indicators are significantly increased. IL-4 in RA

patients is involved in cytokine receptor

18

interaction, Th1 and Th2 cell differentiation, Th17
cell differentiation, and T cell receptor signaling
pathways, among others [13,14]. IL-10 has
multiple immune functions and can inhibit
inflammatory and cellular immune responses,
strengthen tolerance associated with adaptive
immunity and clearance functions, and inhibit
proinflammatory factors produced by monocytes
and macrophages [15]. Th17 is an important
effector T cell subset, and IL-17 is the main
effector of Th17 cells exerting

immunomodulatory effects, regulating their
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functions in autoimmune diseases and body

defense responses [16,17].

In this study, we focused on 45 patients with
RA dampness and thermal siderosis syndrome by
analyzing circRNA0003353 in PBMCs as a
function of their basic data such as age and
disease course, general clinical indicators,
inflammation indicators, bone metabolism
indicators, and patient perception scale, data
mining analysis. We found that circRNA0003353
expression was significantly higher in PBMCs
from RA patients with dampness and thermal
siderosis syndrome compared to normal subjects.
The results of Spearman's correlation analysis
showed that circRNA0003353 was positively
correlated with ESR, RF, IL-10, RANKL and
DAS28 in RA patients with dampness and thermal
Bi resistance (P < 0.05), the results of association
rule showed that the elevation of
circRNA0003353 was associated with higher ESR,
CRP and IgG supportability, confidence and
elevation in RA patients with dampness and
thermal Bi resistance, and the results of logistic
regression analysis showed that circRNA0003353
was a marker of RANKL in RA patients with
dampness and thermal Bi resistance risk factors

for CRP, ESR.

Next we performed invitro experiments in
RA-FLS cells to explore the mechanism by which
circRNA0003353 plays a role in RA, we
constructed overexpression plasmids and small

interfering RNA (siRNA) of circRNA0003353,

transfected them into FLS, and found that
circRNA0003353 mRNA was significantly
increased in the pcDNA3.1-circRNA0003353
group compared with the pcDNA3.1-NC group (P
<0.05), and circRNA0003353 mRNA was
decreased in the si-circRNA0003353 group
compared with the si-NC groupExpression was
significantly reduced. The pcDNA3.1-
circRNA0003353 group showed significantly
decreased expression of IL-10 and increased
expression of IL-17 compared to the pcDNA3.1-
circRNA0003353 group (P < 0.05), and the si-
circRNA0003353 group showed significantly
increased expression of IL-10 and decreased
expression of IL-17 compared to the si-NC group
(P <0.05). The expression of JAK2, p-JAK?2,
STAT3, and p-STAT3 in the pcDNA3.1-
circRNA0003353 group was significantly
increased compared with that in the pcDNA3.1-
NC group (P < 0.05) and decreased compared
with that in the si-NC group (P < 0.05). Both the
cell viability and the cell viability of RA-FLS
were significantly increased in the pcDNA3.1-
circRNA0003353 group compared with the
pcDNA3.1-NC group (P < 0.05) and decreased in
the si-circRNA0003353 group compared with the
si-NC group (P < 0.05). In cell migration assay,
RA-FLS cells in pcDNA3.1-circRNA0003353
group showed significantly increased migration
ability compared to that in pcDNA3.1-NC group
(P <0.05) and decreased migration ability
compared to that in si-NC group (P < 0.05).

CONCLUSIONS
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In summary, the present study demonstrated
that circRNA0003353 was elevated in patients
with RA dampness and thermal siderosis
syndrome and was significantly correlated with
clinical indicators, inflammatory indicators, bone
metabolism indicators and patient perception
indicators. CircRNA0003353 could regulate the
levels of inflammation and bone metabolism in
patients with RA and so on, and had an important
impact on the occurrence and development of RA,
which provided a valid basis for the prognosis and

efficacy of disease in patients.
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PEAAILIMERNRE: RIEILEARRRRENRIZATE GR R BENIESHT
BURF: 1 @R FEE BT ARENERREE. 2. BIREhER
TR OIS, Bafti, PELS AR D EEE R ERR AT ER, REERIR
THfe e SR T a Y RS TE F ARSI LR ML AR (L. 3. ARERYATT MRS
' EBREIA. BEEXEE, hicESEERTIEEE, ELIEMERmaMmK. MEMERM
FEESRYEERS. 4. FBREISTTERE, "ERRE. EER", RRESEMIEE, LBILEFLEREAR
EERSEY, EKTHEER. °. BRIFINEETEETUHE, REEELEFRE, TKK
WEFH.

FEL AT IBREIRAARIIAR: FESEATIREENRE, PEABNSTE
EHBESHRNIIRESRE, PEABNSTRBSIEHEZFA. HUTIARERE, PES
TR ILEREFA, . TR (FME) i RISEWERNGEE, PEShSILIRE
BERERNNEST LTI EAEEER, FELSENAT Wy AURERRIZLEER
&, TEABHEaTrAE R KMAMGEHIZLIRESE (IRRXK) . FEHIERPERST
TTBEN 10 NI ERBALAS BB,

XER: PEDDT ABE S IGRHR

The strategy and clinical research entry point and practice of
traditional Chinese medicine in the treatment of breast cancer

Jianhua Cheng
The Chinese University of Hong Kong Hong Kong Institute of Integrative Medicine
Guangdong Provincial Hospital of Traditional Chinese Medicine

(The Second Affiliated Hospital of Guangzhou University of Traditional Chinese Medicine)

Summary: Breast cancer is the most common cancer in women worldwide and the leading cause of
cancer death in women. Breast cancer is the leading cause of cancer mortality in women. The
"Guidelines and Standards for the Diagnosis and Treatment of Breast Cancer" defines the guidelines and
standards for breast cancer treatment based on clinical stages and pathology through using surgery,
chemotherapy, radiotherapy, endocrine therapy, molecular targeted therapy, immunotherapy, and
traditional Chinese medicine.

The strategies of traditional Chinese medicine to prevent and treat breast cancer: According to the
different stages of breast cancer, use TCM's "preventive treatment" thought as the guide to actively
intervene: 1. Actively use the "prevention before disease" thought to intervene the high-risk factors of
breast cancer in healthy stages. 2. In the stage of precancerous lesions, focus on "rescue the disease and
prevent microscopic progression". Traditional Chinese medicine can eliminate or reduce the continuous

effect of carcinogenic factors on precancerous lesions, maintain the stability or degeneration or reversal
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of precancerous lesions, and restore the normal state to prevent precancerous lesions. Transformation
of lesions to breast cancer. 3. The treatment stage of breast cancer runs through the idea of "preventing
the disease and preventing its spread"”, preventing and treating its side effects and sequelae, and
preventing and truncating the transfer of the disease to the blood, lymph, and other organs. 4. After
breast cancer is cured, various measures should be taken to prevent the recurrence or metastasis of
breast cancer and prolong the disease-free survival period. 5. Advanced breast cancer should delay its
malignant progression, improve the quality of life of patients, and prolong the survival period of the
disease.

The entry point of the clinical research on the treatment of breast cancer with traditional Chinese
medicine: alternative treatment of traditional Chinese medicine for precancerous lesions of breast
cancer; alternative treatment of traditional Chinese medicine for elderly and infirm breast cancer
patients; alternative treatment of traditional Chinese medicine for breast cancer patients who refuse or
cannot undergo surgery, radiotherapy and chemotherapy; Traditional Chinese medicine supplementary
treatment of breast cancer surgery, chemotherapy, radiotherapy and targeted treatment of toxic side
effects and sequelae; traditional Chinese medicine prevention and treatment of breast cancer patients
after rehabilitation consolidation therapy to prevent recurrence or metastasis; alternative treatment of
traditional Chinese medicine for breast cancer patients who are insensitive or resistant to radiotherapy
and chemotherapy; alternative and adjuvant therapy of traditional Chinese medicine for patients with
advanced breast cancer who have failed Western medicine treatment (hospice care). And provide 10
cases with significant clinical effects of traditional Chinese medicine for illustration to enlighten ideas.

Key words: Traditional Chinese medicine treatment Breast cancer Strategy Clinical research
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Clinical observation on treatment of antibiotic—associated diarrhea in severe medical
subjects by point application of warming Yang and strengthening spleen.

Nie Wei, Ding Jin-ling, Tao Ming, Zhou Da-yong

(1. Huaibei City Hospital of Chinese Medicine , AnhuiHuaibei, 235000 ; 2.Anhui Provincial
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Hospital of Traditional Chinese medicine , AnhuiHefei, 230031)

[Abstract] objective : to observe the clinical effect of point application therapy of
warming Yang and strengthening spleen on severe antibiotic—associated diarrhea. Method:

112 patients with antibiotic—associated diarrhea (Spleen and Kidney Yang deficiency type
according to syndrome differentiation) were randomly divided into treatment group (56
cases) and Control Group (56 cases).In the treatment group, the acupoints of Zhongwan,

Shenque, Pishu and Shenshu were applied with traditional Chinese medicine, At the same

time, Bifidobacterium and Metronidazole tablets were given orally or nasal feeding ; The
control group was given the Bifidobacterium and Metronidazole tablets orally or by nasal

feeding, Both groups were observed for 7 days, Results: The total effective rate of the
treatment group was 90.6%. The total effective rate of the control group was 68. 2%. There

were significant differences between the two groupsp(. (5) : Before treatment, the
maladjustment rate of ball/rod ratio of stool smear was 84.9% in the treatment group and

82.7% in the control group, There was no significant difference between the two groups (p

> 0.05). Comparable, after treatment, the rates were 13.2% and 42. 3% respectively (0. 05) ;
The peak time of c-reactive protein in the treatment group was 4.60 £ 1.13 days, It was

significantly lower than that of Control Group (5.55 * 1.34 days) ( p0.01) ; The length

of stay in the intensive care unit was 9.13 £ 1.40 days, Significantly shorter than the
Control Group (10.86 =+ 2.76) (£0.05).Conclusion: The therapy of warming Yang and
strengthening Spleen with acupoint application can effectively treat antibiotic—
associated diarrhea in severe medical subjects, At the same time, it can regulate
intestinal flora imbalance, reduce Inflammation, and shorten the length of stay. The

operation is simple, and the clinical effect is reliable, which is worthy of promotion.

[Key words] Antibacterial-associated diarrhea; Warming yang and invigorating Spleen ;

Point Application; Department of Critical Care Medicine
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American Academy of Traditional Chinese Medicine, Roseville, MN, 55113
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Abstract: Felix Mann's Acupuncture: The Ancient Chinese Art of Healing is an early acupuncture
textbook that had a major influence on acupuncture in the West. As a scholar who learned and

taught acupuncture early in the West, Felix Mann, through his many books on acupuncture, made
outstanding contributions to modern acupuncture, especially Western medical acupuncture, on
the basis of his practice, teaching, and his critiques of classical acupuncture.

Key Words: Felix Mann, Acupuncture: The Ancient Chinese Art of Healing, Classical
Acupuncture, Modern Acupuncture, Medical Acupuncture
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Opportunities and Challenges of Acupuncturists Who Practice in the U.S. in the
Post-COVID-19 Epidemic Era

LI Qian!, LIANG Xiao?, LI Na’, CHEN Li*, GONG Changzhen'

1. American Academy of Traditional Chinese Medicine, Roseville, MN, 55113
2. Saint Mary’s University of Minnesota, Minneapolis, MN, 55404
3. Qingdao Fifth People’s Hospital, Qingdao, Shandong Province, 266000, P.R. China
4. Shandong Provincial Third Hospital, Jinan City, Shandong Province, 250031, P.R. China

Abstract: Licensed Acupuncturists are a growing group in the U.S. healthcare industry. Since the outbreak of
COVID-19, acupuncturists, collaborated with other healthcare practitioners, have made incredible
contributions to maintain the normal operation and healthy development of the U.S. healthcare system.
Meanwhile, as healthcare workers working at the front line, acupuncturists also endured unimaginable stress
due to COVID-19. From the perspectives of licensed acupuncturists who practice in the U.S., the authors aim
to reevaluate the opportunities and challenges of the acupuncturist career due to a series of changes since the

outbreak of COVID-19. The purposes of opportunities and challenges reevaluation are to help acupuncturists

45



HRPERE (EER) 2022 FHE=EF5—H

get accurate career awareness, better cope with potential challenges in their career path, and facilitate

acupuncture and oriental medicine career into a new height.

Keywords: the U.S., acupuncturist, post-COVID-19 epidemic Era, opportunities, challenges
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Progress in rehabilitation treatment of lumbar disc

herniation

Abstract: Lumbar disc herniation is a common spinal degenerative disease and the main cause of low
back pain. In recent years, with the changes in people's lifestyles, the incidence of lumbar disc herniation has
increased year by year, and it is showing a younger trend. Therefore, there is an urgent need for safe and
effective rehabilitation treatments to relieve patients' pain. This review mainly introduces several rehabilitation
treatment methods for LDH, including acupuncture and moxibustion therapy, traditional Chinese medicine
manipulation, physical therapy, traction therapy and exercise therapy. In order to further understand the
importance of rehabilitation treatment for lumbar disc herniation and provide help for recommending safer and
more effective rehabilitation treatment methods, a review was performed.

Keywords: lumbar disc herniation; rehabilitation treatment; acupuncture therapy; traditional Chinese

medicine
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On the Emergence & Characteristics of Li Ke's Academic School of Traditional Chinese Medicine

Yaodong Zhang

Beijing University of Chinese Medicine, Beijing, China

Abstract: This paper discusses the formation process and clinical outline of Li Ke's academic school of
traditional Chinese medicine by analyzing the development process of Li Ke's academic thought, the
inheritance overview of Li Ke's clinical experiences; and the clinical characteristics of Li Ke's academic
school. It is concluded that Li Ke's academic thought of traditional Chinese medicine can be divided into
two stages, and the inheritance and collation. Li Ke's thought can be divided into two paths, as well as
several clinical principles of Li Ke's academic school, such as "Qi monism" and "Tuo tou Da Fa (Major
methods of Supporting and Outthrusting) ", "Fire generating earth, earth subduing fire, and earth

carrying wood".

Key words- Li Ke, Empirical research, Academic school
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HE ORNRA (1896-1966) , BINERFEZR. PEHER. BILR, BEIRFE
R FRPERIFMIREADZ—. 1928 FEINIAEERSIFT, 1929 FZEE)
ATEXHARSESESE, FMELUA)IZEEZEIEREUE, FRILA (EFRE) ;
1931 FEFREEEEEESESE, FABEZREEAEER, 1938 HEFREEFER
REEER. FEEAHEHIES. PREEEXMEFERSEZR; 1940 FRIHEN
ETRIER. EXFPEM. UKk (EXFE) &&; 1948 FEPREEEFEMS, K
HIEK, FeDaE+rER; 1949 FAPREEERCIRTEEZEER, BlEEL
PHEPEZRESRITEZ)FHMER,; 1955 FEBILRE AP ERRMEEREERN
REE, HEEE—E ARSI EHE. NEFETERHRE, EAEE, BEiCHK
8, fRFE, EESHE, TR, EFHENK, BEEBHMG THRES ., A3IHAT
BALEETF, ZEE. FARERIGKRERHTT ZRREZEAR, LRSS,

SoEE FhRA &£ EE FARE IRKRER

Abstract: Dr. Shi Yi-Ren (1896-1966) was a renowned Chinese medical doctor, educator, and theorist. He
actively advocated for the modernization of Traditional Chinese Medicine (TCM) . In 1928, he founded the Jiangzuo
Chinese Medicine school; in 1929, he was appointed as the executive director of Shanxi Traditional Chinese
Medicine Improvement Research Association, concurrently serving as a professor at Shanxi Chuanzhi Medical
College, and editor-in-chief of Shanxi Medical Journal; in 1931, he was appointed as the member of the first
executive director committee and a member of academic organization committee of the Central Medical Hospital. In
1938, he served as a member of the Chinese Medicine Committee of the Department of Health, a director of the

Chinese Medical Education Society, and a member of the Chinese Medical Textbook Compilation Committee; in

1940, he founded the Fuxing Chinese Medicine School, Society, and Magazine; in 1948, he was appointed as the

acting director of Central Medical hospital, and founded the Capital Hospital of TCM; in 1949, he established the
Chinese Medicine Specialist Department in the Central Medical Hospital; after liberation, he teaching in the senior
teacher training class of the Jiangsu Provincial School of Traditional Chinese Medicine; in 1955, he was appointed

as the hospital's first director of internal medicine of Xi-Yuan Hospital of China academy of Chinese Medicine
Science , and served as the professor of first "Western Doctor Learning Chinese Medicine Class" . He has been
engaged in Chinese medicine for more than 50 years, Dr. Shi dedicated his life educating future TCM talents
through his multidisciplinary approach. He leaves behind a great legacy as one of the earliest educators of Chinese
Medicine. This article systematically studies Dr. Shi Yi-ren's biography, writing textbooks, academic thoughts, and
clinical experiences for readers.

Key Words: Dr. Shi Yi-ren, Biography, Writing textbooks, Academic Thoughts, Clinical Experiences
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A Probe into the Similarities and Differences in the Academic Thoughts of Treating Stomach

Tebelling between Chen Shiduo and Shen Juren in Qing Dynasty
Pan ciming 1 and Xiao Jie 2 Cao Beiling 1 Xu Shuqing 3 dong Changwu 3
1 Yunnan University of Traditional Chinese Medicine, Yunnan, Kunming 650500
2 Shaanxi University of Traditional Chinese medicine, Shaanxi, Xianyang 712046
3 Anhui University of Traditional Chinese Medicine, Anhui, Hefei 230038

Abstract: Chen Shiduo and Shen Juren paid attention to the etiology of depression for " stomach
rebelling” and emphasized that the deficiency of the stomach is the basis, and the spleen deficiency is the
root cause. Secondly, spleen deficiency produces dampness and damp heat is also an important etiology
and pathogenesis of stomach reballing.Chen Shiduo emphasized the balance between viscera and Fu
explained the basic pathogenesis of stomach reversion with "kidney as the gate of the stomach". He
believed that renal water loss and life-span fire failure are the origin of stomach retraction. The treatment
is based on water and fire in the kidney, and secondly on the diaphragm. The phlegm and blood are
mutually clumped, and the obstruction of sputum will affect the stomach's reception. Shen Juren’s
diagnosis and treatment based on syndrome differentiation, analysis, and treatment, pay attention to the
patient’s living and eating habits, emotions, and the influence of exogenous disease on gastric function;
secondly, the stomach yang is damaged, the cold drink accumulates in the body for a long time, and the
stomach becomes inverted in autumn; the treatment is based on bitter, sweet and sour; venting is the

treatment method.
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[X$gia] FED; KR, Citespace ; aIMfK; i
Visualization Analysis of Knowledge Graph of TCM Treatment of

Insomnia Based on CiteSpace
Jiang Zhangsheng' Zhao Chenling' Dong Ting’
(. Graduate School of Anhui University of Chinese Medicine Hefei 230038, 2. The First Affiliated Hospital
of Anhui University of Chinese Medicine Hefei 230031
(Abstract ) Objective: To conduct a visual analysis on the literature of "TCM treatment of
insomnia", and discuss the research status and development trend in this fiel d. METHODS:
Chinese literatures about TCM treatment of insomnia retrieved from CNKI database from
2000 to 2020 were used as sample data, which were exported and transformed. CiteSpace
software was used to draw related network map of the selected literature s and perform visual

analysis. RESULTS: A total of 3681 articles related

to TCM treatment of insomnia were

included, and the total number of articles related to TCM treatment of insomnia showed an
increasing state year by year. It shows that the collaboration between authors and publishing
agencies is relatively inadequate and decentralized. Conclusion: In general, the number of
published papers from 2000 to 2020 is in a booming period, and TCM treatment of insomnia
has unique advantages. The map initially intuitively shows the development context, research

hotspots and frontier trends in this field,
scientific research.

( Key words ) traditional ~ Chinese
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The key points and application of Chinese herbal medicine in the treatment of rheumatism
David Wang
The Ohio State University, Columbus, Ohio, 43221; The American TCM Association, Florida, 33778

Abstract: TCM rheumatism has many common basis and characteristics in etiology, pathogenesis,

clinical manifestations, and has many common key points in clinical treatment. Blockage of channels and
lack of nourishment are the basic pathogenesis of rheumatism in TCM. The treatment principle of
strengthening the body resistance and dredging meridians runs through the entire treatment of
rheumatism in TCM. However, there are differences in the selection of prescriptions for strengthening
the body resistance and dredging meridians with different conditions. Strengthening the body resistance
and dredging meridians also have different emphases. Dampness is one of the main reasons for the
lingering of such diseases. Resolving dampness has become a focus of clinical treatment. There are many
ways to remove dampness, but we should pay attention to the relationship between dampness and the
spleen and pay attention to strengthening the spleen and removing dampness. Cold is a Yin pathogen,
and it is easy to damage Yang qgi. When dispelling cold, warm Yang should be used at the same time,
especially to warm and invigorate the kidney Yang. Heat is a Yang pathogen, and it is easy to damage the
Yin fluid. When clearing heat, it is necessary to nourish Yin at the same time. The syndrome of mixed
cold and heat is related to the obstruction of the meridians and stagnation of Yang Qi. The focus of
treatment is to unblock the meridians. Most of these diseases are persistent and have a long course of
disease, it is necessary to keep the treatment, don’t change it frequently. In the long course of the
disease, patients often contract exogenous disease that may aggravate the rhematic disease. At this
time, the treatment pays attention to exogenous disease. In the later stage of the disease, the bones are
affected, the phlegm and blood stasis are sticking together to lie in the bones. The treatment should
pay attention to tonifying the liver and kidney and use insects’ herbal medicine to remove the phlegm
and blood stasis. Treatment based on syndrome differentiation is the basic principle for guiding the
selection of prescription and herbs. On the basis of syndrome differentiation and treatment, combined
with the results of modern herbal pharmacological research, the accuracy of selecting herbs can be
improved.

Key words: TCM rheumatism, treatment key points, Chinese herbs
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Director Li Peifang's medication rule for chronic cough

Ge Xun, Anhui University of Traditional Chinese Medicine.
Li Peifang, The Second Affiliated Hospital of Anhui University of Traditional Chinese Medicine

: Objective: To apply data mining methods to analyze director Li Peifang’ s experience
in treating chronic cough and summarize his academic thoughts. Methods: To sort out
the effective Chinese medicine prescriptions for the first consultation of Director

Li Peifang’ s outpatient treatment of chronic cough from January 2019 to January 2021,
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use Excel software to establish a database,

and conduct statistics on frequency and

use IBM SPSS Modeler 18.0 software and SPSS Statistics 23.0 software to carry out

Association rule analysis, cluster analysis. Results: A total of 100 prescriptions of

Chinese medicine were included. Commonly used Chinese medicines are platycodon,

schisandra, sun—dried loquat leaf, oyster,

inula, keel, ochre, tangerine peel,

calcined magnet, bitter almond, etc. The most commonly used combinations of Chinese

medicine are Platycodon grandiflorum and sun—-dried loquat leaves, Schisandra and

Platycodon grandiflorum. Through cluster analysis, 5 cluster groups are obtained

Conclusion: Director Li advocates the principle of “tuning the three energies” in the

treatment of chronic cough. The medicine is used in combination with cold and warm,

mainly pungent, sweet, and bitter. The main treatment methods are to promote lung qi,

dry dampness and resolve phlegm, invigorate the spleen, relieve cough, and relieve

cough, and conduct lower burner.

Keywords: chronic cough; data mining; Li Peifang; medication rule
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Statistics and Analysis of Dosage Forms in “Medical Prescription Probe”
Ouyang Zeng'  Xu Xia’
1. Gruduate student ,Aanhui University of TCM, 2. Formula Department, Anhui Universit of TCM

Abstract: medical prescription examination is the first monograph on Prescription Theory in Chinese
history. It is also an ancient prescription book with important research significance. It has made an
important contribution to the development of traditional Chinese medicine prescription and has
important reference value for modern research on prescription dosage form. There are 25 kinds of
prescriptions and formulations recorded in the book. There are many kinds of excipients. Through the
analysis of some dosage forms, it is found that most of them have taken shape of modern

manufacturing technology and have been used up to now.

Key words: medical prescription examination; dosage form; statistics
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The characteristics of syndrome differentiation treatment of cough

in "YiGuan-Cough Theory" by Zhao Xianke

Abstract: zhao xianke, a famous doctor in the Ming dynasty, started from Zhenyin and

Zhenyang, and was good at treating cough with "BAwei pill" and "Lwei pill" in order to
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regulate the balance of water and fire, Yin and Yang of the human body. He treated cough from

the lungs, spleen and kidneys, and his characteristics were outstanding. The article analyzes the

method of treating cough according to Zhao Xianke's "YiGuan- Cough Theory ", and discusses

the academic thoughts of coughing and phlegm from four perspectives. They are XingshenJuxu,

mainly for spleen; Shenxu Shangni, which emphasizes kidney; Huoshuo Feijin, nourishing and

reducing fire; Tuxu Shuifan, Wenbu Mingmen. In order to Exploring the idea of clinical

treatment of cough in modern Chinese medicine.

Key words: cough; Treatment based on syndrome differentiation; Fire and water; Zangfu;

"YiGuan"; Zhao Xian can; Academic thought
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The Effects of N®-Methyladenosine RNA Methylation on the Nervous System
SHAO Nan'!, ZHANG Meng', CHEN Qian', LIU Juan', YE Ting',

SONG Hang!*3*, CAI Biao'>¥"

(1.School of Integrated Traditional Chinese and Western Medicine, Anhui University of Chinese Medicine,
Hefei 230012, China; 2.Academy of Integrative Medicine, Anhui Academy of Chinese Medicine, Hefei
230012, China; 3.Key Laboratory of Chinese Medicinal Formula of Anhui Province, Hefei 230012,
China )

Abstract: Epitranscriptomics, also known as “RNA epigenetics”, is a type of chemical modification that
regulates RNA. RNA methylation is a significant discovery after DNA and histone methylation. The
dynamic reversible process of m°A involves methyltransferases (writers), m°A binding proteins (readers),
as well as demethylases (erasers). We summarized the current research status of nfA RNA methylation in
the neural stem cells’ growth, synaptic and axonal function, brain development, learning and memory,
neurodegenerative diseases, and glioblastoma. This review aims to provide a theoretical basis for studying

the mechanism of m°A methylation and finding its potential therapeutic targets in nervous system

diseases.

Keywords: m°A methylation, RNA epigenetics, modification enzyme, nervous system

1 Introduction

In recent years, “RNA epigenetics” or
“transcriptomics”, as a chemical modification of
RNA, has made a breakthrough!'-?!. RNA
modification refers to a way of post-
transcriptional regulation. It has been identified
more than 160 kinds at present’®’, which
distributed in various types of RNA, such as
transfer RNA (tRNA), messenger RNA (mRNA),
ribosomal RNA (rRNA), small non-coding RNA
(sncRNA), and long non-coding RNA
(IncRNA)™. The classical types of RNA
modification include N'-methyladenosine
(m'A)P), N*-acetylcytidine (ac4C), 5-
methylcytosine (m°C)!7, 5-

134

Hydroxymethylcytidine (hm’C)!®), N°
methyladenosine (m®A)®!, pseudouridine (y)!”
etc (Figl).

Among these modifications, m°A, the
process of methylation that H is replaced by CHs
at the nitrogen-6 position!'!, is considered to be
the most plentiful and prominent internal
modification in eukaryotic RNAM'2, m°A is
concentrated near the stop codon and in the
beginning segment of 3 untranslated regions in
mRNA!"* 4 with the highly conserved
sequences motif of the RRACH (R=A, G; H=A,
C, U)IS1 (Fig2). The modification level of m°*A
is dynamically adjusted and controlled by
methyltransferases (writers), demethylases
(erasers), and binding protein (readers)!'®!, which
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has an essential impact on RNA production and
metabolism. Abundant studies have proved that
m°A RNA methylation is related to the
pathogenesis of distinct diseases, including
dysgenesis!!”, cancer!'® infectious diseases!'”!,
metabolism-related diseasel?”, and nervous
system disorder?!l,

Epigenomic changes are essential for
advanced cognition, such as learning and
memory in adulthood®”. However, improper
regulation of epigenetic mechanisms will lead to
neurodegeneration and other neurological
diseases!?*!. Notably, m°A expression is highly
concentrated in the mammals' brains and
increases with the development of the body,
reaching its peak in adulthood* %!, The stable
m°A modification is conducive to the normal
development of the embryonic brain and the
formation of memory *% 2" as well as maintains
the operation of the central nervous system®,
Although there are plenty of outstanding
findings, our exploration of the physiological
and pathological mechanisms of m°A
methylation in the nervous system is still in its
infancy®’!. At present, there were few reviews
about the function of m’A RNA methylation in
the nervous system. In this paper, we will
summarize the knowledge surrounding the m°A
modification enzymes with their regulatory
mechanisms, as well as the effects of mM’A RNA
methylation on the function and disease of the
nervous system.

2 The modification enzyme of m*A RNA
methylation

In 1974, the m°A modification was first
found in the polyadenosinic acid (PolyA)
structure of RNA in mammals®®. In 2011, Jia et
al. had discovered that fat mass and obesity-
associated protein (FTO) showed high-
efficiency oxidative demethylation activity of
mPA residues®!!, which aroused widespread
concern about the m°A modification. The
discovery of FTO proved that the m’A RNA
methylation was a reversible and dynamic
transversion. The methyl is transferred to the
sixth nitrogen atom of adenine by
methyltransferase complex and removed
selectively by demethylases®?. The RNA
modified by m®A can be specifically recognized

by the binding protein, which further regulates
the splicing, nuclear export, stability, and
translation of mRNA (Fig3)P3.

2.1 Writers for m*A methyltransferases

Methyltransferases, also known as "writers",
catalyze the RNA methylation by forming a
stable complex with core proteins, including
methyltransferase-like 3 (METTL3),
methyltransferase-like 14 (METTL14), and
Wilms tumor 1-associating protein (WTAPY'6l.
METTL3 and METTL14 are the critical
components of the complex, both of which
contain the methyltransferase domain* 3%,
METTL3 is a catalytic subunit, while METTL14
is responsible for the recognition of substrates
and the activation of METTL3. The
METTL3/METTL14 complex exists in the form
of a crystal structure, which binds to S-adenosyl
homocysteine (SAH) or S-adenosylmethionine
(SAM) at the position of catalysis*®!. Meanwhile,
extensive intermolecular contact enables
METL3 and METL14 to work cooperatively.
METTL3/METTL14 was discovered in the
nucleus located in the nuclear spot, and this
unique nuclear localization pattern required
splicing regulator WTAPE”!, By targeting their
5' untranslated region, the deletion of
METTL3/METTL14 and their subsidiary
subunits WTAP and ZC3H13 increased the
mRNA abundance of intracisternal A-particles
(IAPs)1*®!. Notably, METTL3 was mainly
modified by SUMOLI at lysine residues K215,
K212, K211, and K177 and reduced by a
SUMOL1 specific protease SENP17. The
SUMOylation of METTL3 significantly
inhibited its activity of m°A methyltransferase,
leading to the decrease of m°A levels in mRNAs,
without changing its interaction, localization,
and stability with WTAP and METTL 14149,

What’s more, more and more other
methyltransferases have been discovered.
KIAA1429 is considered to be a mammalian
homolog of Virilizer protein in Drosophila,
which is also related to methylation complex*!!,
RBM15 and RBM15B are the additional
components of the methyltransferase complex[*?!,
According to the proteomic analysis of WTAP,
KIAA1429, RBM15, and RBM15B interact with
each other®). A new m°A methyltransferase,
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ZCCHC4, identified as a 28S rRNA
modification enzyme, also interacts with a
subset of mRNAs. It was confirmed that
methyltransferase-like protein 16 (METTL16)
was also m6A RNA methyltransferase through
interacting with 3'- terminal RNA triple helix of
MALAT]I (metastasis-associated lung
adenocarcinoma transcript 1) and making U6
splice RNA methylation [*41,

2.2 Erasers for m°A demethylases

Demethylases, also known as "erasers",
whose expression is inversely proportional to the
level of m°A methylation, mainly include FTO
and alkB homolog 5 (ALKHBS5)**: 461, FTO also
belongs to the alkB protein family and is called
alkB homolog 9 (ALKBH9)*"!, which is
associated with obesity*®!. FTO can catalyze the
demethylation of the 3'UTR region of HOXB13
mRNA, thus eliminating the recognition of
YTHDF2 protein in m®A modification*”’. Wang
et al.’% found that nicotinamide adenine
dinucleotide phosphate (NADP) could bind to
FTO directly, increase FTO activity significantly,
and promote m°A RNA demethylation and
adipogenesis. Some hypotheses suggested that
L1 retrotransposons might threaten genome
integrity through m°A modification. Further
experiments®!! showed that ALKBHS inhibited
L1 retrotransposons and maintained gene
stability. The silencing of ALKBS5 increased the
mobility of L1, while FTO does not affect the
reverse transcription of L1. From the perspective
of the mechanism, ALKBHS directly
demethylated m°A without intermediate reaction
steps. However, FTO indirectly realized the
methylation process by producing N°-
hydroxymethyladenosine (hm°A) and N°-
formyladenosine (f°A) as intermediates®?. There
was another difference between FTO and
ALKBHS. FTO preferentially targeted at m°A,
which was a reversible process of cellular
mRNA. But ALKBHS did not have the activity
of m®A,, demethylase.

2.3 Readers for m*A methylation binding
protein

MPA RNA methylation binding proteins, as
known as “readers”, recognize and combine with
modified RNA base, which affects many aspects

136

of RNA functionl®. The classical m°A readers
contain the YT521-B homology (YTH) domain,
including YTHDC1, YTHDC2, YTHDF1,
YTHDEF2, and YTHDF3. In the mechanism of
m°A regulatory, YTHDF1 mediates translation
to improve the translation efficiency, and
YTHDEF2 mediates degradation to control the
life span of target transcripts, ensuring the
production of effective proteins from dynamic
transcripts labeled by m°*APY, YTHDF3 and
YTHDF1 synergistically promote protein
synthesis and influence mRNA decay mediated
by YTHDF2P%, Some findings demonstrated
that YTHDF proteins were combined with the
same m°A modified mRNA rather than different
mRNA. All m°A-modified mRNAs in
proportion to the number of m°A sites were
subjected to the combined action of YTHDF
proteinst®®, The nuclear reader YTHDC1 can
accelerate mRNA export and the decay of some
transcripts, and regulate mRNA splicing by
recruiting some splicing factors®”). Furthermore,
YTHDC?2 can influence the stability of mRNA,
promote the decay of mRNAP®! and inhibit the
expression of the genel®!.

Meanwhile, there are many other kinds of
readers in m®A methylation. In the study of m°A
in vitro recombinant translation system, elF3 is
considered to play an important role in
promoting translation'®”. It can directly combine
with 5' UTR m°A of mRNA, thus promoting the
translation of mRNA®Y, HNRNPA2BI is also
one of the nuclear readers marked by m°A,
which affects the processing and alternative
splicing of primary microRNAs®%,
HNRNPA2B1 contains two RNA recognition
motifs, RRM1 and RRM2, which provide
sequence-specific recognition of RNA substrates
and are combined with RNA indirectly through
an “m°A switch” mechanism(®!. The insulin-like
growth factor 2 mRNA-binding proteins
(IGF2BP) family mainly contains IGF2BP1/2/3,
which can make it more stable on the target gene
and corresponding translation'®¥. In recent years,
some researches have shown that the fragment X
mental retardation protein (FMRP)Y® and the
proline-rich coiled-coil 2A (PRRC2A) protein'®®
can also be used as m°®A readers. In addition, a
few studies have revealed that METTL3/16 in
the cytoplasm can also act as a reading protein
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and promote mRNA expression in certain types
of cells”!,

3 Effects of m*’A RNA methylation on the
nervous system

3.1 Neural stem cells’ growth

Neural stem cells (NSCs) mainly exist in
the hippocampus and subventricular area (SVZ)
of the adult brainl®®l. NSCs in the adult
mammalian brain are the source of new neurons,
which are involved in complex sensory and
cognitive functions'®®). NSCs are characterized
by self-renewal, proliferation, and differentiation
into neurons, oligodendrocytes, astrocytes, and
other nerve cells 7). It is this self-renewal and
differentiation ability that m°A methylation
affects.

In a zebrafish spinal cord injury (SCI)
experiment, the expression of METTL3 in
astrocytes and NSCs had increased, and the m°A
RNA methylation profile had changed. These
changes were dynamic and conservative,
indicating the methylation of m’A RNA may
help spinal cord regeneration'’!. For adult stem
cells (aNSCs), consumption of Mettl3
significantly reduced its level of m°A,
suppressed its proliferation, made differentiation
more inclined to glial cell lineage, and affected
the growth of new neurons in the adult brainl’?!,
After the deletion of METTL14 from embryonic
NSCs in the mice model, the proliferation of
NSCs was significantly reduced, and the
differentiation was advanced, suggesting that
m°A modification could promote the self-
renewal of NSCs. In terms of mechanism, the
genome-wide modification of specific histones
in METTL14 gene knockout increased. These
changes were related to changes in observed cell
phenotypes and gene expression, indicating the
functional significance of changes in histone
modifications in knockout cells”*!. In a mouse
experiment, we found that the deletion of FTO
not only inhibited the differentiation of neurons
in SVZ and SGZ regions of adult mice but also
reduced the proliferation of aNSCs. In another
study, using a conditional knock-out (cKO) mice
model, the specific ablation of FTO in aNSCs
increased the proliferation of NSCs and
temporarily promoted neuronal differentiation in

vivo and in vitro. However, in the long run,
specific ablation of FTO would play an
inhibitory rolel’. Through RNA sequencing
technology, YTHDF2 was highly expressed in
induced pluripotent stem cells (iPSCs), inhibited
the function of neural-specific mRNA
expression in iPSCs, and was down-regulated in
the process of neural differentiation by
destroying the stability of target transcripts”’>).
These findings indicate that RNA m°A
modification has specific effects on the self-
renewal and differentiation of NSCs.

3.2 Synaptic and axonal function

A neuron is the most basic structural and
functional unit of the nervous system!’®), which
is divided into soma and neuritel’”). Neurite
includes dendrite and axon!’®!. Axon guidance
allows the formation of complex neural circuits
that control brain functions, thereby controlling
behavior””. The synapse is the key site of
functional connection between neurons and
information transmission®”. Many neurological
diseases are accompanied by structural changes
in neuronal connections, from synaptic changes
to the rewiring or loss of the whole axon
bundlel®!.

In response to neuronal activity, the local
transcriptome on the synapse promoted
stimulus-, synapse-, and transcript-specific local
protein synthesis. By knocking out the readers in
hippocampal neurons to break off the regulation
mediated by m°®A, the expression of Apc, a
member of the synaptic m°A epitranscriptome
(SME), was changed, which led to the
immaturity of spine morphology and inhibition
of excitatory synaptic transmission and
eventually caused synaptic dysfunction!
Transcriptome analysis of m°A-modified
mRNAs showed that the levels of encoding
neurons similar to striatal mRNAs and synapse-
specific proteins were down-regulated in the
striatum without METTL 14331, A study
suggested that METTLS5 might also be an m°A
methyltransferase, which accumulated in the
nucleus and synapse of neurons and was
essential for normal brain development and
neuronal function®®!. A single base resolution
mP®A-CLIP mapping showed that the deletion of
YTHDF1 or METTL14 weakened the protein
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translation of adult dorsal root ganglion (DRG)
induced by injury and attenuated the functional
regeneration of peripheral nerve axons.
Moreover, in the retinal ganglion neurons of the
adult central nervous system, axonal
regeneration decreased definitely after the
knockout of METTL 14, Recent studies have
found that the m°A reader YTHDF could
directly interact with Fmr1 to inhibit the
translation of key transcripts involved in the
regulation of axonal growth, which regulated the
development of the nervous system and
modulated Fmr1 target transcript selection®!,
Furthermore, the axon guiding receptor Robo3.1
affected the midline crossing of axons in the
commissure of the spinal cord. YTHDF1 was
combined with Robo3.1 mRNA modified by
m°A to regulate translation of Robo3.1 mRNA,
thereby having an impact on axon guidance!®”!.
FTO was abundant in axons, and GAP-43mRNA
was the substrate of FTO in axons. The
functional loss of the FTO non-nuclear pool
induced the increase of m*A modification, the
decrease of local translation of GAP-43mRNA
in axons, and the inhibition of axon elongation
finally'®®!. These results indicate that the m°*A
modifying enzyme is essential to the function of
the synapse and axon.

3.3 Brain development

The development of the human central
nervous system consists of neurogenesis,
neuronal migration, synaptogenesis, and
myelination®. Due to the evolutionary
expansion of the cerebral cortex, it is possible
for human beings to realize advanced cognition.
Changes in neurogenesis during brain
development are considered to be the key to this
expansion. M°A has been proved to be highly
prevalent in the brain and essential for neural
development!®®,

The m°A methylation plays a key role in
early and late neural development in both
temporal and spatial dynamic ways’!!. In terms
of time, genes with temporally differential
methylation were more likely to change mRNA
expression and exerted a critical function in lots
of pathways related to the development of the
nervous system. In addition, in the aging process
of both mouse and human, the number of m°A
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sites also increased. In terms of space, m°A had
obvious tissue-specific methylation, most
obviously in the hypothalamus. Knockout of
METTL14 and METTL3 genes in embryonic
mouse brains would result in the loss of m°A,
thereby prolonging the cell cycle of radial glial
cells and extending cortical neurogenesis to the
postnatal stage. Further analysis revealed that
the m°®A signaling not only played a role in the
mouse brain but also regulated cortical
neurogenesis in human forebrain organoids®?.
METTL3 conditional knockout mice showed
cerebellar hypoplasia due to the increased
apoptosis of newborn cerebellar granule cells
(CGCs) in the external granular layer (EGL)**.
Specifically, the decrease of m°’A modification
caused by the deletion of METTL3 would cause
the prolongation of RNA half-life and abnormal
splicing events. These results further led to the
death of premature CGCs and the imbalance of
transcriptome-wide gene expression, suggesting
that m®A modification mediated by METTL3
was crucial in brain development. Another study
found that Histone Methyltransferase Ezh2
could rescue the defects of neuronal
development and neurogenesis induced by
METTL3 depletiont’™. The conditional depletion
of the YTHDF?2 in the mouse would lead to
death in the later stage of embryonic
development, which was taken
neurodevelopmental impairment as a feature®.
The absence of FTO led to the expression
changes of several pivotal components of the
brain-derived neurotrophic factor pathway
labeled by m®A, which affected the dynamic
modification of m°A in neurodevelopment®®.
ALKBHS mainly existed in the nuclei of mouse
neurons and cell lines and decreasing
dramatically during brain development®®,

3.4 Learning and memory

Understanding the underlying mechanism
of memory formation and maintenance has
always been a major goal in the field of
neuroscience®”. Learning and memory is a
complex biological function involving multiple
neural networks, which include the prominent
hippocampus, the lateral septum (LS), as well as
retrosplenial cortex (RSC)®®. It is not innate but
gradually formed in the development of humans
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and rodents®. Epigenetic regulation is
particularly vital for proper memory
processing!'?.,

The m°A can coordinate the transport,
localization, and local translation of key mRNA
in learning and memory and expand the concept
of dynamic functional RNA state in the brain!
The absence of FTO or METTL3 in adult
neurons changes transcripts on m°A and m°Am,
increased the memory of dread, and altered
transcript responses to fear and synaptic
plasticity!'®, METTL3 could regulate
hippocampal-dependent memory consolidation.
It was found that the abundance of METTL3 in
the wild-type mice hippocampus was in direct
proportion to learning efficiency, and the
overexpression of METTL3 obviously enhanced
the consolidation of long-term memory,
especially the hippocampus-dependent
memory!'®]. The m®A improved protein
translation efficiency of target transcripts when
stimulated by adult mouse hippocampal neurons
through its binding protein YTHDF1, thus
promoting learning and memory. Instead,
YTHDF1 knockout mice showed learning and
memory deficits, along with long-term
potentiation and the impairment of hippocampal
synaptic transmission'*. Kan et al.l'%! have
studied the YTH domain proteins YTHDC1 and
YTHDEF. Through short-term memory analysis
of m®A mutants, they found that the
neuroautonomic needs of the m°A work through
YTHDEF instead of YTHDCI1. In addition,
m®A/YTHDF performed specific operations
through the mushroom body (the center of
association learning). Some studies suggested
that FTO deficiency caused changes in the
expression of the neurotrophic factor pathway
marked by m°A in the brain, make a reduction of
the neuronal proliferation and differentiation of
aNSCs in vivo, and impair learning and memory
eventually!'®®!. However, some studies have
found that inhibition of FTO has little impact on
the ability of spatial learning and memory in rats
with controlled cortical injury (CCI) 17,

3.5 Neurodegenerative diseases

Alzheimer's disease (AD) is characterized
by the accumulation of amyloid-£ in plaques,
hyperphosphorylated tau accumulation in
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neurofibrillary tangles, and
neuroinflammation!!®®), which is a complex
neurodegenerative disease. Alzheimer's disease
is the most universal cause of dementia, mainly
manifested as subjective cognitive
dysfunction'”. HUANG et al."' found that
METTL3 and RBM15B were down-regulated
and up-regulated separately in the hippocampus
by using a published RNA-seq dataset. However,
the accumulation of METTL3 was observed in
insoluble components of independent
postmortem human brain samples, which was
positively correlated with the level of insoluble
Tau protein in postmortem human AD samples.
Genome-wide maps of m°A mRNA showed that
lots of genes in AD mice had a higher degree of
mPA methylation. The expression of FTO was
decreased and the expression of METTL3 was
increased in AD mice, indicating that
methylation of RNA m°A stimulated the
occurrence of AD!'!', M°A regulated the protein
levels of crucial genes taken part in Alzheimer's
disease-related pathways, indicating that m°A
had a notable influence on aging and
neurodegenerative diseases”!l.

Parkinson's disease (PD), also known as
"paralysis agitans", is a common
neurodegenerative disease in the elderly.
Parkinson's disease patients also have motor
dysfunction, including resting tremor,
bradykinesia, myotonia, postural gait disorders,
and so on. The mechanism mainly involves the
degeneration and death of dopaminergic neurons
in the substantia nigra pars compacta (SNPC)!!!2,
Several studies have shown that the decrease of
mPA can facilitate the expression of N-methyl-d-
aspartate (NMDA) receptor 1, enhance Ca?*
influx and oxidative stress and lead to dopamine
neuron apoptosis'''*l. Based on the large-scale
genome-wide association studies (GWAS) of PD
patients, Qiu et al.l''* explored the latent
functional heteromorphosis of m°A-associated
single nucleotide polymorphisms (SNPs), and
identified 12 m®A SNPs that were significantly
interrelated to the risk of Parkinson's disease.
The expression quantitative trait loci (eQTL)
and expression analysis identified that five of
these m®A-SNPs (rs1033500 of C60rf10,
rs1378602, rs8071834 and rs4924839 of
ALKBHS, and rs75072999 of GAK) were
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related to gene expression changes in
Parkinson's disease.

3.6 Glioblastoma

Glioblastoma (GBM) is a kind of frequent
and malignant brain tumor, which is thought to
originate from glial stem cells or progenitor
cells!''!. GBM is usually located under the
cortex, and most of them grow in various parts
of the supratentorial cerebral hemisphere. It
grows in an invasive manner, often invading
several brain lobes invading deep structures.
Glioblastoma is generally resistant to
conventional treatment because of its wide
cellular heterogeneity!''®!. Therefore, the overall
survival rate of its patients is still low. Several
studies have revealed that it is hopeful for m°A
RNA methylation to become a new therapeutic

target for glioblastoma [''7),

METTL3, upregulated in glioblastoma,
methylated adenosine deaminases which acted
on RNA-1 (ADAR1) mRNA and increased its
protein expression, leading to a tumor-
promoting mechanism linking ADARI,
METTL3, and YTHDF1!'8),. METTL3
maintained its carcinogenic effect by regulating
alternative splicing isomer switch and nonsense-
mediated mRNA decay (NMD) of the splicing
factor in GBM!'!”!, The overexpression of
dominant-negative mutation METTL3 or
silencing METTL3 inhibited the growth and
self-renewal of glioblastoma stem cells
(GSCs)!'?%, These studies reported the necessity
of m°A modification in GSCs and revealed that
METTL3 was a potential molecular target in
GBM treatment. As the highest overexpressed
member of the YTH family in GBM, YTHDFI1
had a positive regulatory effect on
chemoresistance, proliferation, and tumor stem
cell-like characteristics!?!). YTHDF2 was
necessary for the proliferation, invasion, and
tumorigenesis of GBM cells, which mainly
promoted the tumorigenesis of GBM cells by
down-regulating LXRa and HIVEP2!?, In
addition, HNRNPC has been significantly
improved in GBM, indicating that HNRNPC is
an important participant in the malignant
progression of GBM and may be of value to the
prognosis!'?l. FTO has been shown recently to
play m®A-dependent roles in tumorigenesis,
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especially in the GBM!'>4, Huff et al.['**! found
that FTO-04 restrained neurosphere formation in
patient-derived GSCs without suppressing the
growth of healthy neural stem cell-derived
neurospheres. Furthermore, FTO-04 increased
the levels of m°A and m°A., in GSCs, which was
consistent with the inhibition of FTO. Another
mP®A demethylase ALKBHS5 has been confirmed
to play a pivotal role in GBM!!2¢,

Above all, m°A methylation plays multiple
roles through methyltransferase, demethylase,
and m°A binding protein, affecting the
physiology and pathology of the nervous system
(Table 1).

4 Conclusion

Post-transcriptional modification of RNA,
especially methylation of RNA, has attracted
wide attention because of its extensive functions
in regulating physiological conditions, cell
behavior, and gene expression of many
organisms. The m°A RNA methylation has a
wide range of effects on the nervous system,
which is highly expressed in the brain. It not
only plays a significant role in the growth of
neural stem cells, the function of synapses and
axons, brain development, learning and memory
but also has a crucial impact on
neurodegenerative diseases and glioblastoma.
This new regulatory system will make targeted
treatment more perfect for nervous system
disease.

However, m°A RNA methylation is a
relatively new field, and some related problems
need further study. For example, the detailed
molecular mechanism of m°A modification is
still unclear. The biological significance of the
location of m°A within the RNA in the context
of neural development and neurological disease
needs to be further explored. The relationship
between m®A modifications with certain
biological processes and functions of the
nervous system requires discussion in more
depth.

In summary, m°A has an important role in
maintaining and modulating multiple processes
and pathways in the nervous system, the details
of which still need to be elucidated. By studying
the methylation mechanism of m*A and looking
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agonists of proteins for clinical therapy.

for potential therapeutic targets, in the future, it
will be expected to develop related inhibitors or

CH
NH, NH, HN
| CH CH,
N -~ 3 N - N
XN = N
( ¢
(I g .
N N N N N
/ % /
RNA RNA RNA
m'A m3C msA
o
1 L
NH, HN NH \N 0

HO
- R
=2

RHA /o OH
ac4C

hm3C RNA Y

Figure 1 Common types of RNA modification

bits
n

1 2

Figure 2 RRACH sequence

141



HRPERE (EER) 2022 FHE=5%—HH

“Writers”

- KIAA1429
G
2

e RBM15/158

/N =N METTL16 |
1)
N N

FAVAVAN

RNA
FTO

ALKHBS

“Erasers”

YTHDF1/3
YTHDC2
IGF2BP1/2/3
elF3
FMRP
METTL3

——Translation

YTHDF2/3
YTHDC2
IGF2BP1/2/3 ——Stability
PRRC2A
FMRP

YTHDC1 .
HNRNPA2B1 —~Splicing

YTHDC1
FMRP

Nuclear
export
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Table 1 m°A modification enzyme involved in the physiology and pathology of the nervous system

M°A Functio Reference
Physiol Pathol
component n YS10%08Y athology S
METTL3 Writer Neurogenesis, neuronal Neuronal sensitization, [ 103 127-
development, brain and microglial 129]
cerebellum development, inflammation
long-term memory
consolidation
METTL14 Writer NSC self-renewal, axon Not determined [73, 83, 85,92]
regeneration,
maintenance of glial cell
cycle, striatal function
and learning
WTAP Writer Not determined Glioblastoma (130]
FTO Eraser Repair of traumatic brain ~ Anxiety- and [107.113.131]
injury depression-like
behaviors,
dopaminergic neuronal
death
ALKHB5 Eraser Regulation  of  brain Not determined [96]
function
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YTHDF1 Reader  Axon guidance, Glioblastoma (87, 104, 121,

cognition and fine motor 132]

control, learning and

memory
YTHDF2 Reader  Neural development Glioblastoma (94, 122]
YTHDCI Reader  Prevention of ischemic [133]

brain injury
HNRNPA2B Reader  Not determined Neurodegenerative [134-136]
1 disease, glioblastoma,

amyotrophic lateral
sclerosis

IGF2BP1/2/3 Reader Glioblastoma (137]
PRRC2A Reader  Oligodendrocyte Not determined [66]

specification and

myelination
FMRP Reader Neural  differentiation, Not determined [138-140]

corticogenesis,

improvement of fragile X

syndrome

[6] D. Arango, D. Sturgill, N. Alhusaini, et al.
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Application progress on TCM characteristic nursing technique in diabetic

retinopathy
Zheng Caixia Wang Jing
The First Affiliated Hospital of Anhui University of Traditional Chinese Medicine

Abstract: With the aging of the population and the extension of life expectancy, the
prevalence of diabetes has increased year by year, and complications such as
diabetic retinopathy have also increased. Traditional Chinese medicine nursing
technolques has been widely used in chronic diseases and has achieved good results.
This article reviews the application of traditional Chinese medicine nursing
techniques in acupressure, acupuncture therapy, acupoint injection therapy, Chinese
medicine eye spray therapy, acupoint application therapy and Chinese herbal
compress therapy in patients with diabetic retinopathy and points out the
shortcomings of traditional Chinese medicine nursing techniques and prospects,

hoping to provide reference for clinical promotion and application.

Key words: Traditional Chinese Medicine Nursing Technology ; Diabetic retinopathy ;
Acupressure ; Acupuncture therapy; Acupoint injection; Chinese medicine eye spray ;

Acupoint application; Chinese herbal compress.
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