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Current Situation of TCM Treatment of Schizophrenia

Chen Lin"

Wenzhou Medical University, Wenzhou 325035, China. E-mail: 937391056@qq.com

Abstract: Schizophrenia is a common clinical disease in the department of psychiatry. Traditional Chinese medicine
treatment of schizophrenia has a long history, rich experience, small side effects, to a certain extent can alleviate the
condition of patients with schizophrenia. This article reviews the current situation of TCM treatment of schizophrenia in
recent years from three aspects: TCM treatment, acupuncture treatment and catgut embedding treatment.

Keywords: Schizophrenia; TCM Treatment

Schizophrenia is a common cause of unknown se-
rious mental illness, with greater social harm. There is no
“schizophrenia” in the ancient Chinese medicine litera-
ture, according to its clinical manifestations, it is classi-
fied as “epilepsy” category. With the rapid development
of society and the continuous increase of people’s mental
pressure, the incidence of schizophrenia is on the risef.
Due to the high safety of TCM treatment, the majority of
patients will accept and choose this method to treat
schizophrenia.

1. Understanding of schizophrenia
in Chinese medicine

Both epilepsy and mania are clinical manifestations
of mental disorders. The textbook of the tenth edition of
Internal Medicine of Traditional Chinese Medicine (ed-
ited by Boli Zhang and Mianhua Wu) has a clear defini-
tion: epilepsy is characterized by mental depression, in-
different expression, silence, incoherent speech, quiet-
ness and inactivity. Crazy syndrome is characterized by
mental excitement, manic rigid violence, disturbance and
restlessness, destruction, beating and swearing, and more

anger. The two clinical symptoms coexisting cannot be
completely separated, so they are called madness. The
earliest written records of diseases related to madness
can be found in the Book of History, Weizi, written in the
late Yin Dynasty (about the 11th century BC). The first
name of madness is found in the Huangdi Neijing, which
has a systematic description of its symptoms, etiology,
pathogenesis and treatment. For example, in “Su
Wen ¢ Pulse to Subtle”, clothes are not collected, words
good and evil, do not avoid friends and relatives, this
god’s chaos. Describes the symptoms of the patient at the
time of onset; in terms of the pathogenesis of madness,
“all manias belong to fire” in the book “Su Wen * On the
Importance of Truth” describes that the evil fire and the
heart can cause the disease. “Yang Qi is on the top, Yin
Qi is on the bottom, the bottom is empty and the top is
solid, so it is called crazy disease” in Su Wen-Mai Jie,
which describes that the imbalance of Yin and Yang can
cause disease. “Su Wen-Tiao Jing Lun” in “more blood,
then anger, lack of laughter”, describes the disorder of qi
and blood can cause disease. In “The Madness of
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Lingshu”, “The of Hunger”, “The Great Fear of Gain”,
“The Great Joy of Gain”, and in “Su Wen * Strange Dis-
ease”, “People born with a disease, what is the name of
the disease, and what is it ?”” Qi Bo said, “The disease is
called fetal disease. When the disease is acquired in the
womb, the mother is somewhat shocked.” In Su
Wen-Xuanming’s Five Qi Theory, “The five evils are
disordered; when the evils enter the Yang, they are mad;
when they beat the Yang, they are epileptic.”, “Su
Wen ¢ On the Alternation of Qi”, “The fire is too hot in
the New Year, the heat is popular illness and delirium.”
and so on respectively from the sentiment, the innate
heredity, the exogenous pathogenic factors, the seasonal
and so on discussed the madness disease etiology. “Su
Wen « Disease can discuss” in “How cure ? Qi Bo said:
take actually already make it drink pig iron.” and so on
discussed the treatment of madnesst?.

2. Traditional Chinese medicine
treatment

Traditional Chinese medicine has certain effect in
the treatment of schizophrenia. Chenxia Liu, et al.! se-
lected 60 patients with chronic schizophrenia and ran-
domly divided them into 2 groups with 30 patients in
each group. Patients in the treatment group alone were
treated with aripiprazole; the combined treatment group
was given traditional Chinese medicine decoction on
the basis of the single treatment group. Specific prescrip-
tion of TCM decoction: Poria cocos 15g, Pachyrhizus
129, Radix Bupleuri 10g, Rhizoma Chuanxiong 10g,
Pinellia tuber 10g, rehmannia root 10g, jujube seed 10g,
Yuanzhi 10g, Xiangfu 10g, peach kernel 10g, Dannanx-
ing 10g, tangerine peel 10g, Paeonia lactiflora 10g, lig-
uorice 10g. Decocted in water for oral dose, 1 dose/d, 2
times/d, 4 weeks for a course of treatment, a total of 3
courses of treatment. After 6 and 12 weeks of treatment,
SQLS score of patients in the group of TCM decoction
combined with aripiprazole was significantly lower than
the group of aripiprazole alone, indicating that TCM
decoction combined with aripiprazole could significantly
improve patients’ sense of self-efficacy and improve the
quality of their life. Shuhua Wul® randomly divided 60
patients into the control group and the observation group
with 30 patients each. Sulpiriol 200mg was taken orally
twice a day in both groups. Eight weeks is a course of
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treatment. The observation group was treated with tradi-
tional Chinese medicine. Take 1 dose daily, decocted in
water for 3 times, for a course of treatment for 15 days,
take 2 courses continuously. The total effective rate of
the observation group was 96.7%. The total effective rate
of the control group was 80.0%. The difference of total
effective rate between the two groups was statistically
significant (P < 0.05). The results showed that the com-
bined treatment of traditional Chinese and western medi-
cine plays a role in mending depression, not only im-
proves the clinical cure rate, but also reduces the adverse
drug reactions. Jinming Huang™ self-designed clam the
nerves and control epilepsy soup (American ginseng,
Fushen, fried jujube seed, white peony root, dens draco-
nis, pig iron fall, etc.) has the effect of soothing the
nerves and nourishing brain, dispersing liver and reliev-
ing depression, and dredging collaterals and relieving
phlegm. He thinks the syndrome of asthenia in origin and
asthenia in superficiality and the treatment of symptoms
and causes should be taken into comprehensive consid-
eration. After 3 courses of treatment, 12 of the 32 pa-
tients were cured, with a total effective rate of 93.75%
and a cure rate of 37.5%, and no side effects, which were
easily accepted by the patients.

3. Acupuncture treatment
3.1 Acupuncture treatment

Guimei Zhao™® reported the clinical effect of acu-
puncture combined with low-dose antipsychotics in the
treatment of schizophrenia. A total of 50 patients were
compared before and after treatment. Acupuncture at
these points: Baihui, Shenting, Shangxing, Fenglong,
Taichong, Shenmen, Sanyinjiao, Shanzhong, GuanYuan,
in addition, connected to the electroacupuncture instru-
ment, 30 mins each treatment, 3 times a week, the treat-
ment course is 4 months. During the treatment with con-
ventional low-dose clozapine. After treatment, the total
score of positive and negative symptom scale (PANSS),
negative scale and general psychopathology scale and
Hamilton anxiety scale (HAMA) were significantly re-
duced, and the differences were significant at different
time points (P < 0.05). It shows that it can improve men-
tal symptoms and relieve anxiety. Wei Liang!” reported
that acupuncture has a good effect on patients with
chronic schizophrenia. A total of 58 patients were se-
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lected and randomly divided into the control group and
the observation group. The control group received oral
olanzapine alone, while the observation group received
combined acupuncture treatment (Taichong, Renzhong,
Dazhui, Daling, Quchi, Fengfu, Neiguan and Fenglong).
Acupuncture treatment was performed once a day for
30min each time and the course of treatment was 8
weeks. After treatment, two groups of patients of SOD
(superoxide dismutase) and MDA (malondialdehyde)
levels drop, GPX (glutathione peroxidase) activity de-
creased, alzheimer’s disease pathological behavior eval-
uation form (BEHAVE-AD) scores are to a certain extent
reduce the immune indexes such as CD3 +, CD4 +, CD8
+, 1gG and so on which levels are rising to a certain ex-
tent. The indicators in the observation group of patients
with optimal range are more obvious. There were signif-
icant differences between the two groups (P < 0.05). It
shows that acupuncture can improve oxygen free radical
metabolism, harsh immune resistance, and thus improve
the symptoms of patients. Jihong Wul® believed that
through dialectical application of needles and combined
use of various points, the effect of strengthening the
spleen, regulating gi and eliminating phlegm, and awak-
ening the mind and preventing insanity could be
achieved. Take the main acupoints: Renzhong, Yamen,
and Dazhui; with auxiliary acupoints to take Baihui,
Sishencong, Neiguan, Shenmen, Zhongyuan, Fenglong,
Taichong, etc, once a day, 10 times for a course of treat-
ment. The total effective rate was 95.45%. Wei Zheng, et
al.”! believed that acupuncture could improve the cogni-
tive function of patients with chronic schizophrenia.
Seventy patients were selected and divided into acu-
puncture group and control group. The control group
took antipsychotic drugs before entering the group and
maintained the effective dose unchanged. At the same
time, the acupuncture group combined acupuncture on
the basis of the control group and took four magic nee-
dles, Neiguan (double), Sanyinjiao (double), Yintang
points and other points. Each treatment lasted for 30min,
5 times per week, 10 times for 1 course of treatment, a
total of 6 weeks. There were statistically significant dif-
ferences in WMS memory quotient, DST total net points,
error rate and WCST persistent error between the two
groups after treatment (all P < 0.05).

3.2 Acupoint catgut embedding therapy

80 | Chen Lin

Haifang Zhu, et al.* randomly divided 90 schizo-
phrenic patients into 2 groups. Risperidone oral liquid
was used to treat schizophrenia in the control group, and
traditional Chinese medicine wire embedding method
was used in the observation group. Buried line selected
in the Shanzhong, Zhongwan, Zhongji, Guan Yuan, Bai-
hui, Dazhui, Shenting, Yaoyangguan, Mingmen, Jizhong
and so on acupoints. Once buried in 15 days and 3 times
as a course of treatment. The control group patients with
negative symptoms (SANS) score and brief psychiatric
scale (BPRS) scores, Hamilton depression scale (HAMD)
score and side effect scale (TESS) score were higher than
the patients of the observation group, the difference was
statistically significant, that the embedding thread thera-
py of traditional Chinese medicine in the treatment of
negative symptoms of schizophrenia clinical curative
effect is good. Yazhi Lv(™ used “embedding thread and
adjusting mind” to treat schizophrenia at Jiaji points of
Huatuo, which is located at the 1st to 7th thoracic verte-
brae, and the 4th and 5th lumbar vertebrae to the 1st sa-
cral vertebra. This method proved to be satisified. Shian
Li, et al.' selected 52 schizophrenic patients and treat-
ed them every 30 days, including Fengchi (double),
Dazhui, Jinsuo, Jiu Wei, Shenshu (double), Sanyinjiao
(double) and Yongguan (double), once a month for four
months as a course, which the total effective rate was
88.5%. It is an excellent method to treat schizophrenia,
which cost less time and had no side effects, and the cu-
rative effect was definite. Wei Zhang, et al.’™*! believed
that embedding wires was effective in the treatment of
intractable auditory hallucinosis. 70 patients were se-
lected and randomly divided into the embedding group
and the control group. The embedding group was treat-
ed by embedding wires at Tinggong point and combined
with chlorpromazine. The embedding wires at Tinggong
point was performed once a month and chlorpromazine
hydrochloride tablets were taken twice a day. The control
group was treated with chlorpromazine hydrochloride
alone. The results showed that the score of brief psychi-
atric symptom evaluation was lower than the control
group (P < 0.05), and with significant effect, the dopa-
mine inhibition ability was greatly improved. In concus-
sion, the treatment effect of the embedding group
was better than the control group (P < 0.05).

4. Conclusion
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To sum up, a large number of clinical practice re-
sults show that TCM has achieved satisfactory results in
the treatment of schizophrenia, and TCM treatment com-
bined with low-dose antipsychotic medication can
achieve satisfactory efficacy, which is superior to west-
ern medicine alone, and can reduce the amount of anti-
psychotic medication and side effects to a certain extent.
Moreover, TCM treatment is perfect at starting from the
whole, focusing on the main contradictions of the onset,
and strictly observing the pathogenesis. Both in compat-
ibility of traditional Chinese medicine and acupuncture
point should be treated based on syndrome differentia-
tion to make the treatment more focused, so that the key
points of the disease can be grasped without neglecting
the overall situation. I believed that the position of TCM
in the treatment of schizophrenia will be paid more and
more attention.
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Research on the Training Method of Clinical Thinking in Human

Anatomy Teaching

Gaigai Su”

Xuchang University, Xuchang 461000, China. E-mail: 754396749@qg.com

Abstract: Human anatomy is a science to study the normal human body shape and structure. It is an important basic
medical course, and closely related to various medical disciplines, especially to clinical medicine. Under the concept of
comprehensive quality education, anatomy teachers should not only impart theoretical knowledge and professional
skills, but also pay attention to the cultivation of students’ clinical thinking ability, so as to lay a solid foundation for
students’ subsequent professional study and clinical practice. This paper focuses on the training of clinical thinking in

human anatomy teaching.

Keywords: Anatomy Teaching; Clinical Thinking; Training Methods; Research

Clinical thinking ability refers to the use of basic
medical theory knowledge in clinical practice to make
reasonable analysis, accurate research and judgment of
clinical cases, and put forward targeted clinical solutions.
Clinical thinking ability is one of the clinical abilities
that medical students must possess, and can help students
learn how to deal with various clinical problems. Under
the traditional medical teaching mode, it focuses on the
cultivation of students’ clinical thinking ability during
clinical observation and practice, but the effect is not so
good. The main reason is that under the traditional ex-
amination oriented education system, the basic medical
curriculum is seriously divorced from the clinical prac-
tice, and the students passively accept knowledge, losing
the initiative and enthusiasm of learning, and limiting the
development of logical thinking and creative thinking
ability. At present, in order to cultivate more medical
talents, it is necessary to train students’ clinical thinking
ability throughout the whole basic course teaching.
Starting from human anatomy, students should be guided

to play their subjective initiative, actively think and co-
operate in exploration, so as to cultivate students’ good
clinical thinking ability while mastering professional
knowledge and skills.

1. Optimizing the teaching content
of anatomy and infiltrating clinical
thinking concept

With the continuous progress of medical technology
in our country and the rapid development of medicine,
the content of traditional anatomy knowledge must keep
pace with the times and introduce new technology and
new ideas, so that students can fully master the real-time
updated anatomy knowledge. Based on this, medical
teachers in colleges and universities should pay attention
to the latest anatomy research in real time, master new
technology, knowledge and concept, and abandon
the backward and wrong teaching content and concept at
the first time so as to draw lessons from the latest clinical
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research results, strengthen the connection between
anatomy teaching content and clinical medicine, and pay
attention to the cultivation of science step by step in

teaching clinical thinking ability, creative thinking ability.

For example, when explaining the knowledge points of
the “digestive system” chapter, teachers can use classic
cases such as clinical duodenal ulcer and gastric ulcer to
focus students’ attention in class with specific and vivid
clinical manifestations, promote students’ deep thinking
through close combination with clinical cases, and com-
pare the similarities and differences of gastric and duo-
denal mucosa in anatomical structure, which is beneficial
for students to understand and master the anatomical
structure of duodenum and stomach, and fully grasp its
clinical application scope; in addition, we can also ex-
pand the extension link to introduce the relationship be-
tween helicobacter pylori and gastropathy to students, so
as to not only explain the theoretical knowledge of
anatomy, but also enable students to understand clinical
medical knowledge, broaden their horizons and cultivate
students” comprehensive medical science ability and
quality.

2. Innovating teaching methods and
stimulating students’ clinical
thinking consciousness

In the process of anatomy teaching, teachers should
give full play to the main role of students in teach-
ing, build a harmonious, democratic and equal relation-
ship between teachers and students, and adopt group
cooperation, problem-oriented and task-driven teaching
methods. As the organizer and director of teaching,
teachers should pay attention to active classroom atmos-
phere, create a relaxed and pleasant teaching atmosphere,
and make use of scientific and efficient teaching methods
to cultivate the clinical thinking ability of the students
step by step. For example, when learning the knowledge
points of the chapter “appendicitis”, the teacher can ar-
range the preview task first, so that the students can un-
derstand the position and shape of the appendix in the
human body through the human body specimen in the
preview process; in the classroom teaching, teacher can
make full use of the video, animation, pictures and other
carriers in the multimedia teaching technology, so that
students can intuitively and vividly feel the human body

Advanced Emergency Medicine

structure of the appendix. For the organization of practi-
cal teaching, in the form of group cooperation, students
can carry out appendectomy through human specimens,
and in the process of their hands-on operation, teachers
track the whole process and ask questions in real time.
For example, what harm does acute appendicitis have?
Where is the best operation position of acute appendicitis?
If surgery is performed, what incision should be made?
How to find appendix during operation? etc. It is im-
portant to pay attention to guide students to correctly
understand the anatomical basis of appendicitis. In this
way, students can learn, think and operate, effectively
stimulate students’ interest and enthusiasm in learning
anatomy, so as to guide students to divergent thinking,
cultivate their clinical thinking ability and creative
thinking ability, achieving comprehensive development.

3. Attaching importance to experi-
mental teaching and building a
perfect clinical practice platform

Medical specialty is practical and skilled. Experi-
mental teaching is an important part of human anatomy
course, which plays an irreplaceable role in training stu-
dents’ clinical practice ability and clinical thinking ability.
Human anatomy belongs to the category of morphology
in biology. Therefore, we must attach importance to ex-
perimental teaching and increase the proportion of ex-
perimental teaching in the teaching process. Teachers
should pay attention to the construction of a perfect ex-
perimental and practical platform, so that students can
have a comprehensive and profound understanding of
human anatomy knowledge, understand the human body
structure, accumulate rich clinical experience, and lay a
solid foundation for the follow-up career. At present, the
anatomy laboratory of our college provides a variety of
specimens to meet the needs of students’ anatomy learn-
ing, including (box, model, plasticization, section, etc.)
specimens and general specimens, which are placed in
the display cabinet of each laboratory. In the specific
experimental teaching process, students can find the cor-
responding specimens according to the learning require-
ments of each chapter, under the guidance of teachers,
and carry out targeted learning with a careful observa-
tion™]. The anatomy laboratory of our college is open all
day (except winter and summer vacation), and students
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can enter and leave freely, which provides great conven-
ience for students’ experimental study. In addition, in the
experimental teaching, teachers should not leave the
students alone, should increase the interaction with stu-
dents, and point out the problems encountered in the
process of observing specimens, so as to correct students’
wrong cognition in time. When learning the key anatom-
ical structure, teachers should timely put forward target-
ed problems related to clinical diseases'?, guide students
to think deeply and cooperate in exploration, in order
to better help students master the anatomical structure,
and cultivate their clinical thinking ability and compre-
hensive ability and literacy.

4. Carrying out clinical advanced
study and enhancing the compre-
hensive quality of anatomy teachers

As we all know, the learning quality of anatomy
course of medical students largely depends on the teach-
ing philosophy and teaching methods of professional
teachers. In order to train the clinical thinking ability of
medical students and improve their comprehensive qual-
ity, we must pay attention to optimizing the structure of
anatomy teachers and strengthening the professional
teachers. First of all, the purpose of introducing new and
professional medical teachers is to improve the quality of
young teacherst®.. Secondly, strengthen the training of
on-the-job teachers. We should pay attention to guide
anatomy teachers to establish the concept of lifelong
learning, enrich their knowledge reserves and enhance
their professional ability by participating in various con-
tinuing education training classes and all-round and mul-
ti angle learning; schools should also organize or en-
courage teachers to participate in various teaching and
scientific research activities to grasp the latest research
trends and progress of anatomy at home and abroad in
real time; we should organize anatomy teachers and
clinical teaching teachers to regularly cooperate to pre-
pare lessons, discuss teaching plan and schedule, teach-
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ing content and mode, etc., so as to realize the mutual
penetration and integration of the two courses, enhance
the clinical thinking ability and level of anatomy teachers
imperceptibly. At present, medical specialty in colleges
and universities should strengthen cooperation with local
hospitals, organize anatomy teachers to major hospitals,
especially affiliated hospitals, for clinical observation
and practice in winter and summer vacation!, national
day and other holidays, and enrich their own clinical case
material reserve through practice, so as to find the close
relationship between anatomy and clinical medical
knowledge in specific participation, summarizing and
reflecting, to apply it to the follow-up teaching.

5. Conclusion

To sum up, the learning of anatomy knowledge
aims to serve the follow-up clinical medical treatment, so
it is very important to apply clinical thinking in anatomy
teaching. Based on this, in the teaching of anatomy,
teachers should actively change their concepts, correctly
realize the importance of clinical thinking in anatomy
teaching, and optimize the teaching mode from all as-
pects and angles, so as to cultivate students’ clinical

thinking ability.
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Abstract: Biosimilar has the advantages of precise efficacy, high safety and stable quality, and occupy an important po-
sition in the field of anti-tumor therapy. In order to reduce the expenditure of drugs, the research and development
of biosimilar drugs has attracted much attention. Compared with European and American countries in the development
of the anti-tumor biosimilar industry, there are still some shortcomings and parts that need improvement in China. Ac-
cording to the current development status of China, analyzed the reasons for the development dilemma of my country’s
anti-tumor biosimilar industry, and put forward suggestions for the development of this industry.

Keywords: Biosimilar; Anti-tumor; Industry; Development; Countermeasure

1. Development overview

With the gradual expiration of patent protection
of biosimilar drugs, the expansion of domestic market
demand and the development of research and evolution
technology, the improvement of biosimilar drugs
has become a hot spot for medical institutions, compa-
nies and cancer patients. In recent years, due to the ac-
curate efficacy of biosimilar, it has played an important
role in the field of tumor treatment. In the field of tumor
treatment, the research and development of monoclonal
antibody biosimilar drugs is in full swing, which is ex-
pected to optimize clinical decision-making and patient
treatment options in the future™. Currently, biopharma-
ceuticals are still doing follow-up and imitation research
in China, and will occupy a leading position in the mar-
ket for a long time in the future®. Especially in low- and
middle-income countries, biosimilars have gradual-

ly become the main method of anti-malignant drug
over-priced®!,

2. Existing difficulties

2.1 Technical problems of production
equipment

For biosimilars to be “highly similar” to
proved biotech drugs, developers must not only use the
most advanced technology to demonstrate that their
products are produced with consistent quality stand-
ards, but they must also be sufficiently similar to refer-
ence drugs. This not only places higher requirements on
the professional competence of researchers, but also has
corresponding requirements on the advanced nature of
production equipment and the ability to operate equip-
ment. Although many biosimilar companies in my coun-
try have introduced a large number of production lines
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with advanced technology in order to improve the effi-
ciency and quality of biosimilars, some companies have
not established modern operation and management mod-
els, and only position biopharmaceuticals as machinery
for products. Processing, resulting in increased equip-
ment failure problems. Therefore, technical personnel
who understand and use advanced production equipment
are needed to assist.

2.2 Brand awareness issues

Because according to the Pharmaceutical Advertis-
ing Management Law some drugs cannot be advertised
in mass media other than professional journals. Except
for professionals and those who often pay attention to
this  aspect, they know a little  more
lar brands, and others don’t know much about biosimi-
lar brands. Due to the limited channels for obtaining rel-
evant news, some people do not know how to get the
latest news. There are also patients who pay less atten-
tion to the brand. For example, one of the an-
ti-tumor biosimilar drugs approved for marketing in
China is bevacizumab. There are three types of bevaci-
zumab, which are under the three manufacturers of Betta
Pharmaceuticals, Bio-Thera and Innovent Biologics. The
patient may know that | want to use bevacizumab, but it
is not clear which manufacturer it is.

2.3 Reference listed drug selection problem

We lack a comprehensive database. At present, there
are 3 kinds of orange books that are most widely used in
the world. They are the orange books promulgated by the
WHO, the US (FDA) and the JPN (PMDA). The Orange
Book of various countries has clear regulations on refer-
ence listed drug and has established a detailed catalog of
reference listed drug. In order to better promote the re-
search and development of biosimilars in my country, the
former China Food and Drug Administration (CFDA)
issued the Guiding Principles for the Development and
Evaluation of Biosimilar Drugs (Trial) in March 2015
In order to standardize the reference listed drug and other
indicators of generic drugs, my country will officially
release the China Listed Drug Catalogue similar to the
Orange Book database on December 29, 2017. Com-
pared with the establishment of databases in other coun-
tries, the consistency evaluation system is still in the
process of development and growth.
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2.4 The problem of industrial clusters

As a typical high-tech industry, biopharmaceuticals
have their own distinctive industrial characteristics. Bi-
opharmaceutical industry has a long industrial chain,
each node requires professional technology to be realized.
The closeness of each link of this industry is higher than
that of other traditional industries and even some
high-tech industries™. In 2016-2020 China’s biomedical
industry cluster development model in-depth analysis
and development strategy research report, it issued that
my country has initially formed a fast-growing industrial
cluster with the Yangtze River Delta and Bohai Rim as
the core, and the Pearl River Delta, northeast and other
eastern regions. However, the problem of regional un-
balanced development has also been further revealed.
For research and development, there is a trend of further
gathering in Shanghai and Beijing, and accelerating the
gathering of manufacturing links in Jiangsu and Shan-
dong. Although the overall growth of my country’s bio-
pharmaceutical companies is relatively fast, these com-
panies have problems such as small scale, weak anti-risk
ability, weak research and development capabilities, and
single varieties. Most of the same varieties have multiple
manufacturers, leading to serious homogeneity competi-
tion. For example, some new biomedical companies such
as Da An Gene and Ke Hua Biology focus on the fields
of gene Kits and blood products, which makes the degree
of diversification low. Due to the short history of my
country’s industrial cluster construction, there are still
shortcomings such as imperfect industrial chain layout
and blind construction.

2.5 Talent construction issues

China has fewer high-level talents in the field of bi-
otechnology drugs. The backwardness of talents will lead
to backward research and development and prod-
ucts, backward marketing management, etc., which will
make the domestic pharmaceutical industry complete-
ly backward. This is because the cultivation of biophar-
maceutical talents in my country ranges from junior col-
lege to doctor, with a huge vertical span. Although it
seems that there are a large number of people study-
ing biopharmaceuticals, due to various reasons such as
employment situation, job demand and so on, and when
they arrive at a master’s degree or doctor degree, their
majors are more refined, which will make the few num-
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ber of people who will eventually study anti-tumor bio-
similar. Compared with European and American coun-
tries, China’s education level still has some differences,
such as the backwardness of teaching data and the scar-
city of professional equipment. There is also a lack of
relevant talents engaged in basic research and develop-
ment talents.

3. Counterplan
3.1 Establish a talent introduction system

The development of the industry is inseparable from
the training and introduction of professional talents.
Senior professionals are the driving force for the devel-
opment of the anti-tumor biosimilar industry. Under the
situation of industrial development, focus on the con-
struction of professional teams and strengthen the stand-
ardization and institutionalization of talent introduction.
Second, build a carrier that is conducive to the growth of
talents, such as the establishment of new technology
training bases, and the construction of related scientific
research workstations to provide a strong growth envi-
ronment for the development of professional talents.
Furthermore, China’s talent development environment is
weaker than European and American countries. There-
fore, the country and the governments must implement
the talent introduction policy and improve the legal sys-
tem that respects knowledge achievements and
knowledge technology. Attract more high-quality, highly
sophisticated talents to stay in China.

3.2 Technological innovation

A complete and advanced technology in an-
ti-tumor biosimilars is inseparable from academic re-
search and accumulation. China’s research results in this
area are still relatively lacking. The country can arrange
for professional and senior talents to go to technologi-
cally powerful countries to exchange and study, broaden
our knowledge reserves, and improve my country’s
technological level and innovation capabilities. It also
needs to strengthen technologies such as large-scale and
high-throughput gene cloning and protein expression,
antibody humanization and human antibody preparation,
new vaccine adjuvants, large-scale cell culture and pro-
tein purification. Innovate in key paths such as biological
activity, impurity control, stability, toxic and side effects
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control, evaluation methods, and clinical research to de-
velop high-precision biosimilar.

3.3 Enhance cognitive level

At present, all anti-tumor biosimilars that have been
marketed in China are monoclonal antibody biosimilars.
However, the clinical data of biosimilars before the
market is limited, and some potential rare or serious
safety problems have not been fully exposed. The dif-
ferences in immunogenic responses of populations with
different indications may bring potential safety hazards
to patients with biosimilar indications®. Therefore, for
companies, keep abreast of the latest developments and
get cutting-edge news in time to improve their core
competitiveness. For personnel in the medical industry,
participate in more relevant training to improve their
awareness. As far as patients and their families are con-
cerned, they wusually pay more attention to an-
ti-tumor biosimilar-related news in case of unexpected
needs.

3.4 Improve quality standards

With the introduction of standards for biosimilar,
the current domestic production standards for an-
ti-tumor biosimilar are mainly based on the Chinese
Pharmacopoeia (2015 Edition). Most companies aim to
meet the pharmacopoeial quality requirements, and rare-
ly can in-depth quality analysis. For instance, the purity
of the product, the immunogenicity of recombinant hu-
man growth hormone and insulin, plenty of crea-
tures believe that it has a great relationship with the im-
purities in the drug. Recombinant human interferon is
easier to polymerize under certain conditions, and the
polymerized polymers can produce a more powerful
immune response, which can directly illustrate the im-
portant connection between active products and impuri-
ties!”. Therefore, my country needs to make further im-
provements under the current quality standards, which is
Very necessary.

3.5 Strengthen inter-regional communication

The technical strength, equipment production con-
ditions, and information channels possessed by an enter-
prise are limited. If there is more communication and
cooperation between enterprises and between regions
and regions, the effective sharing of resources can be
realized, and joint efforts will be made to promote the

Volume 9 Issue 4 | 2020 | 87



progress of China anti-tumor biosimilar and technology,
and accelerate the improvement of product quality in this
industry. Furthermore, the government can strengthen the
relationship between the government and introduce rele-
vant development plans based on economic and policy
factors in various regions to jointly guide the develop-
ment of the industry.

4. Conclusion

Anti-tumor biosimilars have the advantages of defi-
nite curative effect, high safety and stable quality, and its
wide clinical application is an inevitable trend. Due to
the impact of the patent protection of biosimilars, there
are not many companies that develop biosimilars, and
technical exchanges in this area are relatively lacking,
and it is difficult to form specific mature technical stand-
ards. This article analyzes some of the problems of an-
ti-tumor biosimilars in China, and finally puts forward
some countermeasures from the five perspectives of es-
tablishing a talent introduction system, technological
innovation, enhancing cognition, improving quality
standards, and enhancing inter-regional communication.
Provide assistance in the development and implementa-
tion of biosimilars. | hope that one day in the future, an-
ti-tumor biosimilars can benefit cancer patients and im-
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prove their quality of life.
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Abstract: Objective: to explore the application value of coagulation function test in the prognosis of patients with car-
diovascular and cerebrovascular diseases. Methods: from December 2018 to December 2019, 100 patients with cardio-
vascular and cerebrovascular diseases were randomly selected as the study group. According to the follow-up results of
patients, they were divided into study group A (good prognosis, n = 64) and study group B (disability or death, n = 36)
100 subjects served as the control group. The test results of coagulation function of the two groups were analyzed ret-
rospectively. The test results of the study group before and after treatment were compared with those of the control
group, and the test results of the study group A and study group B after treatment were compared. Results: the coagula-
tion function of the study group after treatment was significantly improved compared with that before treatment (P <
0.05), and there was a significant difference between the two groups before treatment (P < 0.05), and there was no dif-
ference after treatment (P > 0.05); after treatment, the coagulation function of study group A and study B was signifi-
cantly different (P < 0.05). Conclusion: coagulation function test has a certain application value for the prognosis of
patients with cardiovascular and cerebrovascular diseases, and can be used as an index to judge the patient’s condition
and treatment effect, which has good application value in clinical practice.

Keywords: Coagulation Function; Cardiovascular and Cerebrovascular Diseases; Prognosis; Application Value

In recent years, the incidence of cardiovascular and
cerebrovascular diseases in clinical increased signifi-
cantly, and showed an obvious upward trend. The elderly
population is the main disease population of the disease.
Most patients with cardiovascular and cerebrovascular
diseases have poor prognosis and have high death rate.
Therefore, it is necessary to pay attention to it and carry
out intervention treatment as soon as possible Clinical
studies have pointed out that!}, cerebral hemorrhage is a
symptom of most patients with cardiovascular and cere-
brovascular diseases, so hemostasis is an important
means to treat this type of patients. With the deepening

of research, some studies have pointed out®? that coagu-
lation factor is the key factor affecting the hemostatic
effect and prognosis of patients with cardiovascular and
cerebrovascular diseases. Therefore, the detection of
coagulation function in patients with cardiovascular and
cerebrovascular diseases can provide valuable scientific
reference for the prognosis judgment of patients. Based
on this, 100 healthy subjects and 100 patients with car-
diovascular and cerebrovascular diseases were included
in this study.

1. Data and methods

Copyright © 2020 Jing Luo
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1.1 General information

From December 2018 to December 2019, 100 pa-
tients with cardiovascular and cerebrovascular diseases
were randomly selected as the study group. According to
the follow-up results, they were divided into study group
A (good prognosis, n = 64) and study group B (disability
or death, n = 36). Then 100 healthy subjects who re-
ceived physical examination in our hospital at the same
time period were selected cases were used as control
group. In the control group, there were 56 male subjects
and 44 female subjects in the control group, all aged
from 51 to 75 years old, with an average of (63.62 £5.49)
years old. There were 57 male patients and 43 female
patients in the 100 patients group in the study group, all
aged from 51 to 75 years, with an average of (64.02 +
5.32) years. The study met the requirements of the ethics
committee, and was carried out with the knowledge of
the patients and their families and the permission of the
ethics committee. The baseline data of the control and
study groups were compared by SPSS20.0 system, and
there was no difference (P > 0.05).

1.2 Method

The blood coagulation function of the two groups
were analyzed retrospectively. Test method: the fasting
venous blood was collected and placed in the test tube
with sodium citrate anticoagulant. The force line was
performed for 10 minutes at the speed of 3000rad / min.

The upper plasma was tested by automatic blood coagu-
lation instrument.

1.3 Observation index

The results of coagulation function test were com-
pared. It includes PT (prothrombin time), TT (thrombin
time), APTT (activated partial thromboplastin time), FIB
(fibrinogen), AT III (antithrombin II1), D-D (D-dimer),
ET-1 (endothelin-1), a total of 7 indexes.

1.4 Statistical treatment

Statistical data are divided into counting data (%)
and measurement data (§ +S) according to the way of
expression. Chi square value (X5 and T are used for de-
tection, P value is used for evaluation, and SPSS20.0 is
used for data processing. If and only if P < 0.05, there is
statistical significance.

2. Results

2.1 Comparison between the study group
and the control group before and after
treatment

The coagulation function of the study group after
treatment was significantly improved compared with
that before treatment (P < 0.05), and there was signifi-
cant difference between the two groups before treatment
(P < 0.05), but there was no difference after treatment
(P > 0.05). See Table 1 for details.

Table 1. Comparison between the study group and the control group before and after treatment.

Control group

After treatment

Index Study group
Before treatment
PT/s 10.5243.12 ¥
TT/s 13.7541.84
APTT/s 24.5543.13 %
FIB/g/L 4.044.22 %
AT Il/mg/L 397.66429.75 ¥
D-D/mg/L 0.8440.25 %
ET-1/pg/ml 1.3440.13 @

12.4440.86 Y ¥ 12.3642.20
19.33#2.56 Y ® 19.2143.63
30.05482.35 Y ¥ 29.5742.42
3.43+.02°V ® 3.104.12
318.53430.60 ¥ ® 312.53423.47
0.1040.03 ¢ ® 0.1340.02
0.8640.08 ¥ ¥ 0.84490.07

Note: (1) Compared with the study group before treatment, there was significant difference (P < 0.05); (2) Compared with the con-

trol group, there was significant difference (P < 0.05); (3) Compared with the control group, there was no difference (P > 0.05).
coagulation function between study group A and study
group B (P < 0.05). See Table 2 for details.

2.2 Comparison of study group A and study
group B after treatment

After treatment, there was significant difference in
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Table 2. Comparison of study group A and study group B after treatment.

Index Study group A Study group B t P
PT/s 13.0520.82 10.64+.73 9.4416 0
TT/s 20.88+2.61 13.4843.10 12.7433 0
APTT/s 32.16%3.04 27.2943.18 7.5633 0
FIB/g/L 3.1240.99 3.6640.95 2.6560 0.0092
AT IIl/mg/L 265.31428.97 327.66%30.14 10.1819 0
D-D/mg/L 0.1040.10 0.5040.21 9.6693 0
ET-1/pg/ml 0.7940.18 1.0240.29 4.8951 0

3. Discussion

The study pointed out that the coagulation function
test for patients with cardio cerebrovascular disease, es-
pecially for patients with thrombosis and need hemosta-
sis treatment, can effectively evaluate the treatment ef-
fect of patients and judge the prognosis of patients®.. In
this study, PT, TT, APTT, FIB, AT III, D-D and ET-1
were selected to test the coagulation function. The basis
was that after the onset of the disease, exogenous coagu-
lation factors would pour into the blood and participate
in the blood circulation process, stimulating the external
coagulation system and causing hypercoagulability. In
addition, the damaged vascular endothelium can acceler-
ate the diffusion of endogenous coagulation factors and
stimulate the endogenous coagulation system. When
exogenous and endogenous sources are activated at the
same time, it will increase the consumption of fibrinogen,
produce a large amount of fibrin, and cause thrombosis
and coagulation dysfunction™.

The results showed that the coagulation function of
patients in the study group was significantly different
from that in the control group before treatment, which
indicated that compared with healthy people, the coagu-
lation function of patients with cardiovascular and cere-
brovascular diseases had obvious obstacles; in addition,
after treatment, the coagulation function of the study
group was significantly improved compared with
that before treatment, and there was no difference be-
tween the two groups, suggesting that the effective
treatment can promote the improvement of coagulation
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function in patients with cardiovascular and cerebrovas-
cular diseases; the difference of coagulation function
among patients with different prognosis of cardiovascu-
lar and cerebrovascular diseases is obvious, which indi-
cates that the coagulation function of patients with good
prognosis is better than that of patients with poor prog-
nosis, and the prognosis of patients with cardiovascular
and cerebrovascular diseases has a certain correlation
with coagulation function.

In conclusion, coagulation function test has a cer-
tain application value for the prognosis of patients with
cardiovascular and cerebrovascular diseases. It can be
used as an index to judge the patient’s condition and
treatment effect, and has good application value in clinic.
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Abstract: In the process of gradually improving the level of clinical medical treatment and continuously developing
industrial technology, the application of less invasive and non-invasive surgical methods in medical clinic is increas-
ingly widespread. In the face of this situation, the inevitable trend of the development of surgery has been inclined to
minimally invasive surgery. Under the background of a large number of new technologies in the clinical application of
medicine, the application space of surgical minimally invasive surgery technology has become more and more extensive.
The first successful laparoscopic cholecystectomy in 1987 is an important sign of the arrival of the era of minimally
invasive surgery. The research and development of surgical robots based on this is a predictor of the gradual beginning
of the era of surgical information processing. At this time, it will inevitably promote the qualitative improvement of
surgical accuracy, and a new era of minimally invasive surgery will gradually open. At present, the latest “Da Vinci”
surgical robot developed by ISRG company has been widely used in medical clinic.

Keywords: Robotic Technology; Medical Clinic; Application; Prospect

and more on the intelligent equipment, with the applica-

1. Introduction tion of more and more new technologies on the equip-

As an important part of people’s livelihood and
well-being, people pay more attention to it. Medical ro-
bots, which represent the coming of the era of artificial
intelligence, have gradually entered the public’s attention
with their deepening application in the medical field.
Surgical robotics technology was developed and applied
earlier in European and American countries, followed by
Europe and finally Asia. It is worth noting that although
China has a large-scale medical device market, from the
actual situation of huge market size, about 95% of
high-end devices are often imported. Therefore, the de-
velopment of medical equipment in China is particularly
urgent, and one of the important directions of the devel-
opment of the whole industry has begun to focus more

ment. It can be predicted that more and more systematic
and intelligent medical equipment will inevitably be
formed in the future, and the era of more precise medical
diagnosis will gradually come, while robotic technology
will become an important component of intelligent med-
ical care.

2. Application of surgical robot in
clinic

The first generation of Da Vinci surgical robot
was born mainly in 1999, and with the completion of the
first vascular surgery in the same year, Da Vinci surgical
robot began to be widely used in the medical field.

Copyright © 2020 Haowei Ma
doi: 10.18686/aem.v9i4.176

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium,

provided the original work is properly cited.

92 | Haowei Ma

Advanced Emergency Medicine



Today, Da Vinci surgical robotic system has gradual-
ly been popularized in many disciplines worldwide. And
the clinical application has gradually expanded to all
levels and branches of surgery, through the application of
surgical robots can carry out a wide range of complex
surgical procedures, such as colon and hemicolectomy
and other eight types of gastrointestinal surgery (gastro-
intestinal surgery); the first generation of Da Vinci sur-
gical robot was born mainly in 1999, and with the com-
pletion of the first vascular surgery in the same year, Da
Vinci surgical robot began to be widely used in the med-
ical field. Today, Da Vinci surgical robotic system has
gradually been popularized in many disciplines world-
wide. And the clinical application has gradually expand-
ed to all levels and branches of surgery, through the ap-
plication of surgical robots can carry out a wide range of
complex surgical procedures, such as colon and hemi-
colectomy and other eight types of gastrointestinal sur-
gery (gastrointestinal surgery); the first operation carried
out by urology with the aid of surgical robots was pros-
tatectomy, followed by pyeloplasty and kidney trans-
plantation. The earliest surgical field of Da Vinci surgical
robots was coronary artery bypass grafting cardiac sur-
gery, and with the success of this surgical case in 1999,
the history of surgical robots opened. It has promoted the
wide application of surgical robots in various types of
open-vision cardiac surgery, and Da Vinci surgical robots
have also gradually been involved in a large number of
thoracic and gynecological operations!™. The wide vari-
ety of surgical procedures, the improvement of surgical
accuracy, and the emergence of a large number of suc-
cessful surgical cases have made surgeons increasingly
recognized and respected Da Vinci surgical robots. Since
the introduction of the first generation of Da Vinci sur-
gical robots in China in 2006, surgical robots have been
gradually popularized in a large number of surgical fields
in the mainland of China.

Surgical robots relying on broadband technology
can be docked to devices with digital interfaces, thus
achieving the purpose of remote transmission and control,
providing sufficient guarantee for the development of
remote surgery. The successful completion of laparo-
scopic cholecystectomy by a long-distance manipulated
surgical robot in the United States in 2001 marked a leap
forward in the era of surgery. At the same time, this op-
eration is also an effective extension of the surgical robot
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to the field difficult to reach by conventional laparo-
scopic surgery. Compared with ordinary minimally inva-
sive surgery, the advantages of surgical robots are very
significant?.

3. Other applications of robotics in
medicine

Robotic technology is not only applied in surgical
operations, but also widely used in the field of rehabilita-
tion, such as the advantages of rehabilitation medical
robots in the fields of disability assistance and elderly
care are also very significant. At this time, rehabilitation
robots (patients with arm disability), intelligent wheel-
chairs (patients with lower limb disability), mobile reha-
bilitation robots (patients with binocular blindness) are
the main areas of robot technology research. Hospital
service robots mainly provide assistant functions for the
completion of some work of nurses, such as food and
drug delivery; while robot walking design based on sen-
sor and motion planning algorithm is more applicable in
structured environment™. Under the background of the
gradual development of micro-electromechanical system
technology, the micro-medical robotic endoscopy tech-
nology has been further studied and developed, and this
technology has also begun to gradually spread to the
clinic. With the increasing maturity and development of
robotic technology, robotic medical assistant technology
has begun to be more widely used, such as the use of
medical robots in liver and kidney puncture to assist, can
effectively avoid rib vessels and abdominal cavity and
other important organs, thereby achieving a safer ab-
dominal puncture.

Relevant reports show that China’s micro medical
robots have been successfully developed by the relevant
specialties of the School of Engineering, the Chinese
University of Hong Kong, and the research and devel-
opment of this medical robot provides great convenience
for the precise delivery of drugs to specific parts of the
human body, thus implying that this technology can be
applied in the future in the targeted treatment of cancer,
cerebral infarction and stroke and other diseases. The
micro-robot controlled by an external magnetic field can
precisely deliver drugs to tiny parts of the human body.
At the same time, it can shuttle in blood vessel, eye
and brain, and then directly deliver drugs to places that
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are difficult to reach by traditional methods, making
full breakthroughs in the limitations of traditional treat-
ment methods that can only be passively administered by
means of blood vessel in the past, so as to ensure the real
realization of active targeted drug delivery.

The research of ultrasonic diagnosis robot technol-
ogy is also very extensive. The related exhibition of
Waseda University was held in 2013, which enabled the
ultrasonic remote diagnosis robot to be operated at port-
able terminals such as smartphones to be displayed. In
the application of this device, the main portable terminal
control device is the smartphone. Later, based on the
application of proprietary operating probes, the rotation
control objectives of 360 and 45 degrees tilt can be well
achieved. At the same time, the control of translation
within 10 cm can also be realized to ensure that the doc-
tor can achieve the goal of remote operation of the ultra-
sonic diagnostic device, which is very helpful for the
doctor to understand the bleeding and other conditions in
the patients during the emergency transportation process,
and also can provide great help for the rapid adoption of
coping strategies after the patients arrive at the hospi-
tal,

4. Analysis of technical defects of
medical robot

Robot technology applied in the medical field has
obvious advantages such as operation precision and sta-
bility. Affected by this factor, it provides a great impetus
for the development of modern medical technology.
However, it is worth noting that surgical robot technolo-
gy is gradually developing, so it is difficult to fully drive
the traditional surgical methods, but also in medical be-
havior can not completely replace the role played by
human beings. From the technical aspects of analysis,
although robotic technology has advanced, but it still has
shortcomings, specifically reflected in the following as-
pects.

Surgical risk. In the process of using surgical robot
technology, it not only has the risk of conventional sur-
gery, but also has a greater probability of mechanical
failure such as machine crash during the operation com-
pared with the endoscopic surgery system. It also in-
creases the risk of intraoperative accidents while pro-
longing the operation time. The most important concern
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of patients and doctors is the risk of surgery. Once the
probability of surgical risk is increased, the widespread
popularity of surgical robots will be greatly restricted™.

Tactile feedback system. In the absence of force
tactile feedback system, the surgeon’s “hand feeling”
will be lost, which will lead to the increasing uncertainty
and risk of surgery, and the further development of sur-
gical robots will be limited.

Operative time. From the practical application of
surgical robots, although it has a high accuracy, it is
worth noting that the preoperative preparation and in-
traoperative device replacement operations using the
surgical robotic process often take a long time, and the
existence of this factor will also restrict the wide applica-
tion of surgical robots in clinical practice®.

High costs. When purchasing surgical robots, it has
a higher purchase cost, while in clinical application, it
will also produce a higher operation cost. In addition,
affected by higher maintenance costs, it will not only
make the operation of surgical robots more difficult
gradually. At the same time, it is difficult to ensure that
patients report for acceptance and other attitudes towards
this surgical approach, which will also restrict the popu-
larity of surgical robots.

5. Prospects

Surgical accuracy and reliability are significant ad-
vantages of robotic technology, so the development trend
in the medical field is ideal, and good clinical effects
are becoming more prominent!”. In the future, it is still
necessary to continuously improve the surgical robot
technology, which can be mainly from the following
aspects: strengthen the stability of the surgical system, so
that the probability of mechanical failure can be effec-
tively reduced, to provide help for the reduction of sur-
gical risk, so that the psychological disorders of patients
and operators gradually disappear; the tactile feedback
system has been actively developed, which gradually
reduces the uncertainty and risk of surgery. The technical
research has been strengthened to ensure the flexible
application of robotic technology and provide favorable
conditions for the reduction of operation time. Strength-
en efforts on new surgical robots to ensure that their use
costs are gradually reduced while achieving more prac-
tical research and development goals of surgical robots;
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develop medical robots with a wide range of roles to
ensure that robotic technology can be widely used in all
aspects of the medical field™.

6. Conclusion

From the practical application of robotic technology,
robotic technology has been widely promoted in the
conventional application and clinical medicine of devel-
oped countries, and from the analysis of our current ap-
plication situation, it is still dominated by high-end med-
ical attributes. Under the background of further devel-
opment of robotic technology, with the increasing pro-
gress and maturity of technology, it is bound to deeply
and extensively study and apply various medical robotic
technologies, medical robot assistant technologies, etc.
At the same time, the public and patients will also recog-
nize and accept robotic technology, and it can be seen
that future robotic technology has a very broad develop-
ment prospects.
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Abstract: Morphine is an opioid drug. Long-term use can cause morphine dependence or addiction, and there are cogni-
tive dysfunction such as abnormal mental behavior, decline in learning and memory, and decline in executive ability.
The occurrence of this disease is related to many factors, such as oxidative stress, hippocampal neuronal injury, mito-
chondrial function injury, etc. Tau protein is a microtubule-associated protein involved in nervous system development.
Studies have found that hyperphosphorylation of tau proteins can cause apoptosis of hippocampal neurons™, and tau
proteins can cause oxidative stress?l. Therefore, tau proteins play an important role in the pathogenesis of cognitive
disorders. The relationship between morphine dependence and cognitive dysfunction is now reviewed.
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Morphine has a strong analgesic effect and is often
used in anaesthesia and severe pain caused by terminal
tumors. Long-term use of morphine can produce a strong
dependence, leading to cognitive dysfunction, mental
disorders, behavioral disorders and so on, and eventually
cause psychological and physical damage to patients, and
can lead to family rupture, which poses a threat to social
stability. Cognitive impairment in patients with cognitive
dysfunction caused by morphine dependence is mainly
manifested in cognitive flexibility and working memory;
cognitive flexibility is mainly reflected in selective atten-
tion, executive function, and working memory load abil-
ity. Reduced working memory load can cause a decline
in decision-making ability®“. The mechanism of cogni-
tive dysfunction caused by morphine dependence is gen-
erally considered to be associated with mechanisms such
as oxidative stress, hippocampal neuronal damage®™,
apoptosis, abnormal secretion of monoamine neuro-

transmitters, altered synaptic plasticity, and mitochondri-
al dysfunction. However, the specific pathogenesis re-
mains unclear. Tau protein is a tubulin involved in the
regulation of tubulin stability®.

Accumulation of neuronal fiber tangles caused by
hyperphosphorylation of tau proteins is closely related to
the characteristic manifestations of cognitive dysfunction
in Alzheimer’s disease. Morphine is an opioid, long-term
use can cause morphine dependence or addiction, and
there are mental and behavioral disorders, learning and
memory decline, executive ability decline and other cog-
nitive dysfunction™. Recent studies have confirmed that
acute and chronic morphine treatment can cause abnor-
mal hyperphosphorylation of tau proteins and nerve mi-
crofilaments in the cerebral cortex®®. As a result tau
proteins may be associated with cognitive impairment
following morphine dependence. This article reviews the
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overview of tau proteins and their phosphorylation regu-
lation, tau proteins and other cognitive disorders related
diseases, tau proteins and morphine dependence, tau
proteins may be involved in regulating the pathogenesis
of cognitive dysfunction caused by morphine depend-
ence, in order to provide new ideas for the treatment and
prevention of cognitive dysfunction caused by morphine
dependence.

1. Overview and phosphorylation
regulation of tau proteins

1.1 Overview of tau proteins

Tau protein is a microtubule related protein, which
can be involved in regulating the stability of tubulin.
Human tau genes on chromosome 17(17 g21-g22). And
there are six tau isomers in the brain, is caused by or
without exon 2, 3/10 messenger mRNA composed of
alternative  splicing. Exon 10  contains a
bule binding region, exon 10 insertion provides four re-
peat (4 R) tau isomers, and 3 repeat (3 R) tau isomers do
not require the involvement of exon 10%). The adult brain
mainly expresses 3 R and 4 R tau, under physiological
conditions, they are mainly distributed in axons of neu-
rons®. Neuronal fiber tangles composed of hyperphos-
phorylation of tau proteins are closely related to the main
pathogenic causes of Alzheimer’s diseasel). Diseases
occur around the terminal binding sites of tubulin C,
which leads to the decrease of microtubule binding abil-
ity and the weakening of microtubule binding ability,
indicating that microtubule regulation is impaired® ..
Tau with localized misdistribution can also lead to im-
paired microtubule regulatory function. Mislocalized tau
can be hyperphosphorylated while forming fibrous seeds
and deposits. Furthermore, the stability of hyperphos-
phorylated proteins and normal tau proteins increased.
Abnormal action of filamentous actin with stable tau
proteins can lead to prominent damage, mitochondrial
integrity defects, and actin instability. As a result, patho-
logical changes in tau proteins can damage cytoskeleton
system, cell transport system, mitochondrial integrity and
signal transduction system. As a result, tau proteins ac-
cumulate in a group of brain cells and transfer to other
regions can lead to disease and neurodegeneration.

1.2 Phosphorylation regulation of tau pro-
teins
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Tau protein is a phosphoprotein whose phosphory-
lation state determines its function. The binding of
phosphate group depends not only on the conformation
of tau protein, but also on the balance between tau pro-
tein kinase and protein phosphatase activity. Normal tau
proteins usually bind 2-3 phosphatases, and when the
protein kinase and protein phosphatase are out of balance,
tau protein-bound phosphatases become 5-9. Current
research finds™®, there are 21 tau protein phosphorylation
sites in Alzheimer’s disease (AD) patients, protein kinase
(PDPK) and non-proline guided protein kinase
(non-PDPK) phosphorylation can be guided by proline.
PDPK phosphorylation of serine and threonine contain-
ing Ser/Thr-pro sequences, including cell cycle depend-
ent  protein-5(CDK-5), glycogen  synthesis  ki-
nase-3(GSK-3), mitogen-activated  protein  kinase
(MAPK), the non-PDPK is mainly about Ser/Thr-X con-
tained the serine of the sequence is phosphorylated with
threonine, including calmodulin dependent protein Ki-
nase Il (CaMKII), microtubule binding regulatory Kki-
nase (MARK) and cAMP dependent protein kinase
(PKA), etc. Moreover™™, protein phosphatase plays an
important role PP2A regulating tau protein phosphoryla-
tion. The phosphorylation of Thr1620/1623 and Ser136
at the two sites of MAP-2 is mainly regulated by CaMK
I and GSK-3B, and PP2A plays an important role in
dephosphorylation. Studies"” have confirmed that the
up-regulation of tau and MAP-2 phosphorylation levels
in acute morphine mainly by inhibiting PP2A activity,
while the activation of tau and MAP-2 phosphorylation
in chronic morphine by enhancing GSK-3B and PKA
activity sex. Patrick found that P25/CDK5 complexes
can not only induce hyperphosphorylation of tau pro-
teins, but also reduce the ability of tau proteins to bind to
microtubules. Wang Xinbo™! and others confirmed that
Anshen Dingzhi can inhibit tau protein phosphoryla-
tion by activating BDNF/TrKB signal transduction
pathway, thus improving the learning and memory ability
of AD rats.

2. Tau proteins and other cognitive
disorders

The biological activity of tau protein is the basis of
maintaining its function. Moderate phosphorylation can
maintain the biological activity of tau protein, but hy-
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perphosphorylation can cause tau protein to accumulate
and form neuronal fiber tangles (NFT), thus losing
its biological activity. The study found that tau protein
phosphorylation changes in Alzheimer’s disease, Par-
kinson’s disease, stroke with vascular cognitive dysfunc-
tion, post-operative cognitive impairment and other cog-
nitive impairment-related diseases, while tau protein
phosphorylation can cause a decline in microtubule as-
sembly ability. It can also further damage microtubules
through tubulin-related protein MAP1 and MAP2, af-
fecting the synthesis, transport, release of neurotransmit-
ters resulting in abnormal intercellular signal transduc-
tion. Hence, hyperphosphorylation of tau proteins is
thought to be involved in regulating the pathogenesis of
multiple cognitive impairment-related diseases.

2.1 Tau proteins and Alzheimer’s disease

The characteristic lesion of Alzheimer’s disease
(AD)™ neurofibrillary tangles (NFTs) is an important
cause of neuronal lesions, which can be used as a marker
of brain aging and is positively related to the degree of
cognitive impairment in AD. Tau protein can produce a
large number of abnormal post-translational modifica-
tions and aggregate to form paired helical filaments,
NFTs is formed by further deposition of paired helical
filaments. Phosphorylation and interception are the main
forms of post-translational modification of tau proteins,
and are closely related to the occurrence and develop-
ment of AD. The degree of tau protein phosphorylation
in the brain of AD patients is 3-4 times higher than that
of ordinary peoplel™. Tau protein phosphorylation is
mainly regulated by phosphatase and phosphokinase to
maintain the equilibrium state. When the equilibrium
state is broken, it can cause abnormal hyperphosphoryla-
tion of tau protein, and hyperphosphorylation improves
the aggregation ability of tau protein significantly. Loss
of original function, accumulation in the form of spiral
filaments NFTs, resulting in neuronal degeneration
damage.

2.2 Tau protein and Parkinson’s disease

Parkinson’s disease (PD) is a common dyskinesia
disease, the main pathological features of which are pro-
gressive neuronal degeneration in striatum and corpus
callosum, and the widespread existence a- Synaptic nu-
cleoprotein aggregates-Louis corpuscles in cytoplasm.
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Where cognitive dysfunction is PD common nonmaotor
symptom, including Parkinson’s disease dementia (PDD)
and Parkinson’s disease mild cognitive impairment
(PD-MCI). The results showed™ that the genotypes
H1/H2 microtubule related tau protein (MAPT) genes
and apolipoprotein Ee alleles were correlated with the
dementia rate of Parkinson’s disease. Cerebrospinal fluid
B- amyloid42 decreased, phosphorylated tau protein and
total tau protein levels™™ increased in PDD patients.
Moreover, it was found that the tau level of serum phos-
phorylation in PD patients was significantly higher than
that in the control group, and the level of serum phos-
phorylation tau in PD-MCI group was significantly low-
er than that in PDD group. The higher the serum tau pro-
tein phosphorylation level, the worse the prognosis.

2.3 Tau proteins and post-stroke cognitive
impairment

Cognitive dysfunction after stroke belongs to vas-
cular cognitive dysfunction (VCI), which refers to the
impairment of one or more cognitive fields such as exec-
utive ability, language comprehension calculation, brain
memory, structural ability and expression application.
The study suggests that!*®! j3- abnormal proteins produced
during stroke such as amyloid 1-42(Ap-42) and tau pro-
tein may be associated with vascular cognitive dysfunc-
tion after stroke. Other studies have suggested that™*” tau
proteins are related to the formation of microtubules in
neuronal cells and are specific proteins in the nervous
system. After stroke, tau are released from nerve cells
into cerebrospinal fluid and leak to peripheral blood
through damaged blood-brain barrier. Its level may be
related to the degree of brain injury. The results showed
that™® the AB-42 of tau protein in the experimental group
was lower than that in the control group, and the differ-
ence was statistically significant. The tau protein level
was negatively correlated with the MoCA and MMSE
score, suggesting that the AB-42 and tau protein level
was associated with vascular cognitive impairment after
stroke.

3. Tau protein and morphine de-
pendence

Morphine is an opioid that can lead to cognitive de-
cline such as learning and memory, but the specific rea-
sons are unknown. Both acute and chronic morphine
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treatment can increase the phosphorylation of tau protein
and nerve microfilament in rat cerebral cortex. Recent
studies have confirmed that acute morphine treatment
can increase the expression of cycle-dependent protein
kinase-5 (CDKS5) in cerebral cortex cells, and CDKS5 is
one of the important kinases that catalyze the phosphor-
ylation of tau protein and neurofilament protein. In-
creased CDKS5 activity can cause abnormal hyperphos-
phorylation of tau protein and neurofilament protein. But
other studies have different views. Narita™ contet and
other studies found that there was no significant change
in the expression level of cerebral cortex CDK5 chronic
morphine treatment, but the expression level of p-CDK5
(Ser159) increased and the activity of CDK5 increased.
Suggesting that abnormal hyperphosphorylation of tau
proteins and neurofilament proteins may be associated
with increased p-CDKS5 (serl59) expression levels and
upregulation of CDKS5 activity. Studies have also con-
firmed that® high dose exogenous CCK-8 can signifi-
cantly reduce the damage of spatial reference memory in
morphine dependent mice, and CCK-8 intervention can
increase the PKA and GSK-3B activity caused by in-
creasing the PP2A activity caused by acute morphine
action and decreasing the chronic morphine action. It
inhibited the increase of tau and MAP-2 phosphorylation
induced by morphine.

4. Mechanisms of possible involve-
ment of tau proteins in mor-
phine-dependent cognitive impair-
ment

Tau protein affects cognitive dysfunction caused by
morphine dependence. A number of studies have found
that tau proteins can not only affect apoptosis, but also
affect nervous system and cognitive function through
other ways. At present, the research includes the follow-
ing aspects.

4.1 Tau proteins affect apoptosis

Apoptosis is an important regulatory mechanism to
maintain the relative stability of physiological state. Its
abnormal increase or decrease may lead to the change of
function or structure of tissues and organs. The effects
of stilbene glycoside (TSG) on the phosphorylation of
tau protein in NG108-15 cells induced by okadaic acid
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(OA) were studied. It was found that OA could lead to
abnormal phosphorylation of tau protein in nerve cells
and increase the aggregation of tau protein. Finally,
apoptosis was caused. Acrylamide (AA)?? induced
apoptosis in vivo and in vitro, accompanied by oxidative
stress. Oxidative stress can induce autophagy in neurons
in the brain. But if the ROS level in the cell exceeds the
clearance range of autophagy, it will cause excessive
autophagy and eventually lead to autophagic death. The
study found that®! H,0, acting on hippocampal neurons
HT22 cells, autophagy bodies gradually increased and
eventually died with the long action of free radicals,
suggesting that oxidative stress can induce hippocampal
neuronal death. The hippocampus is a related brain re-
gion of learning, memory and emotion in the brain.
Studies have confirmed that local changes in the hippo-
campus, such as volume reduction, neuronal apoptosis or
death, are important causes of cognitive function chang-
es.

4.2 Tau proteins affect mitochondrial dys-
function

As a “power plant” in vivo, mitochondria play an
important role in the formation of ATP through the pro-
cess of oxidative phosphorylation. The damaged mito-
chondria can stimulate the production of a large number
of reactive oxygen free radicals, which can cause oxida-
tive damage to the central nervous system. The results
showed that the expression of human tau protein could
cause the dynamic imbalance of mitochondrial division
and fusion between HEK?293 cells and primary neurons,
and the neuronal process was significantly shortened and
the cell viability decreased!®!. Damage to mitochondrial
function can affect mitochondrial endoplasmic reticulum
(MAMsS) structural coupling. Mitochondrial-endoplasmic
reticulum structural coupling (MAMS) is a physical
and biochemical connection between mitochondria and
endoplasmic reticulum, and it is also a bridge between
their structure and function. Studies have confirmed that
changes in MAMs structure and function may be a key
link in the pathogenesis of Parkinson’s disease, Alz-
heimer’s disease and other types of cognitive disorders,
so MAMs injury is associated with cognitive dysfunc-
tion.

4.3 Tau proteins affect endoplasmic reticu-
lum-related degradation pathways
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The endoplasmic reticulum related degradation
(ERAD) pathway refers to the process of degradation by
the ubiquitin proteasome system (UPS) when the newly
synthesized proteins or polypeptide molecules of the
endoplasmic reticulum are non-folded proteins or mis-
folded proteins increase or cannot return to normal con-
formation. Abnormal tau protein accumulation can de-
stroy endoplasmic reticulum related degradation path-
way™™!, hinder ubiquitin dependent proteasome degrada-
tion pathway, and then cause folding protein response. At
the same time, endoplasmic reticulum stress is activated
to induce neuronal apoptosis, which further affects cog-
nitive function.

4.4 Effects of tau proteins on oxidative stress

Oxidative stress is a physiological process trig-
gered by the breaking of the balance between reactive
oxygen species and antioxidants, which can lead to lipid
peroxidation, oxidative damage to proteins and DNA,
and ultimately neuronal damage. Studies have shown
that abnormal phosphorylation of tau proteins occurs AD
the brain of patients and accumulates to form spiral fila-
ments, that is, neuronal fiber tangles. However, hyper-
phosphorylated tau proteins lose the ability to bind to
neuronal microtubules, resulting in the inability to regu-
late the structure and function of microtubules, thus
causing neuronal axons to degenerate. The formation and
growth of axons is the primary morphological change in
neuronal differentiation, which makes cognitive func-
tions such as information transmission, learning and
memory more dependent on information transmis-
sion between neurons.

5. Summary

To sum up, tau protein is a microtubule-related pro-
tein of nerve cells, which has the function of synthesiz-
ing and stabilizing neurons and plays an important role
in maintaining cell morphology, cell movement, signal
transmission and other physiological processes. The NFT
of hyperphosphorylation and aggregation of tau protein
is one of the main pathological features in the brain of
AD patients. Tau protein hyperphosphorylation is con-
sidered to be AD key pathogenic factor. The study found
that the phosphorylation level of tau protein was in-
creased in postoperative cognitive impairment, stroke
with vascular cognitive impairment, diabetic encephalo-
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pathy and other cognitive dysfunction diseases, so a large
number of studies believe that tau protein is involved in
the regulation of cognitive impairment mechanism. The
study found that the level of tau protein phosphorylation
also increased during morphine dependence, so consider
whether tau protein phosphorylation is involved in cog-
nitive dysfunction caused by morphine dependence. This
article reviews the overview of tau protein and its phos-
phorylation, its relationship with other cognitive disor-
ders, tau protein and morphine dependence, and its pos-
sible effects on cognitive dysfunction caused by mor-
phine dependence. In order to provide a new way of di-
agnosis and treatment for patients with cognitive dys-
function caused by morphine dependence and provide a
new direction for the preparation of targeted drugs.
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