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Abstract

This paper constructs a teaching resource sharing system based on big data platform technology, which provides a useful solution
for the preservation and sharing of a large number of teaching resources at present and in the future, and accelerates the use of
teaching resources and data, making accurate analysis and search become possible. While maintaining the stability of the system,
we will improve the security and scalability of the big data platform system. and upgrade education and education informatization
to a new level to support big data technology. This article details the software optimization of real-time embedded intelligent
system based on non-volatile hybrid memory. This article introduces the main model and problem definition, the pulse-based
distance accumulation (PBDA) algorithm proposed in the auxiliary case analysis and the detailed introduction of the auxiliary
probability-based data allocation algorithm. The online golden course resources part of online and offline hybrid education, that
is, the establishment of online public courses. has been recorded in schools at all levels, but there is no relatively complete
warranty policy for offline golden course resources. The offline classroom teaching part is a particularly important part of the
university’s mixed teaching, and this part is the embodiment of classroom teaching. The use of data can provide accurate
decision-making for training, thereby providing teachers with personalized training and overall training support, and can more
reasonably make teaching assistant work a demand of the times. However, the accumulation of data volume does not indicate the
value of data. The current results are not satisfactory. One of the reasons is that data quality must be improved, and improving the
quality of education data through data governance is one of the focuses of the education industry.

Keywords Big data platform - Embedded intelligent system - Golden lesson resources - Teaching assistant work

1 Introduction

Today’s educational resource management is mainly limited
to catalog management and structured data storage. As far as
the physical architecture is concerned, data is mainly central-
ized. For the big data platform server hardware failure, the
service resources provided will be stopped; this model can
upgrade the hardware equipment to meet only the current
storage needs. However, the cost of hardware upgrades is very
high, which seriously interferes with the scalability of educa-
tional resources. Therefore, in order to reduce hardware
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upgrade costs and meet horizontal storage scalability, the net-
work big data platform connects physically dispersed com-
puters to different locations for distributed collaboration, and
forms an integrated overall logic to realize the storage of mas-
sive data. Time limitation is a key element of real-time em-
bedded intelligent systems, and it poses new challenges to this
structure. The write overhead of non-volatile memory (NVM)
not only generates high energy consumption, but also gener-
ates long-term overhead for certain real-time processing.
Therefore, based on this structure, this article provides a soft-
ware upgrade technology that can maximize the advantages of
NVM and DRAM under time constraints and minimize the
energy consumption of real-time embedded intelligent sys-
tems. The data distribution algorithm proposed in this paper
can use probabilistic data access information to obtain the
tolerance of sending NVM and meet the real-time perfor-
mance requirements of the system at the same time, so as to
realize the distribution of minimum energy consumption data.
The online mixed education of the golden lesson resource

@ Springer
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theory process has high requirements for the education team,
so the division of education work is very important, and a lot
of relevant personnel are also needed. On the basis of the
establishment of an online education platform and offline
classroom training, through the establishment of incentive
policies in various aspects such as the development of educa-
tional teamwork and student feedback, encouraging the posi-
tive transformation of college ideological and political theory
courses into online and offline mixed education. The detailed
process of the golden lesson resource plan in the process re-
search is the formation of a series of theoretical and practical
results. In the process of informatization and modernization,
the diversification of higher education teaching assistant work
and admission policies is based on modern management and
information systems, focusing on various information sys-
tems, such as student performance management systems, stu-
dent status management systems, and educational manage-
ment system. In the training work of many university infor-
mation management systems, it is also necessary to manage
the data generated during the management of the teaching
profession. In view of the analysis of data regulations, mining,
and changes in campus faculty and staff information, this is
necessary for campus education decision-making. Production,
education, management, and other truths provide it with a
comprehensive and effective reference basis.

2 Related work

The literature introduces the overall development of data min-
ing technology and education management data analysis sys-
tem. There are different differences in data mining methods,
data analysis indicators, and mining effects [1]. In the process
of researching and analyzing data mining technology, foreign
scholars focus on data mining and data information manage-
ment from the perspective of data model analysis and data
information processing [2, 3]. Realizing our application under
the premise of quantitative analysis of the data we want can
improve the effect of data mining [4]. Based on the analysis
system in the management data, domestic scholars can im-
prove the practical application effect of the management data
analysis system through data information mining and data
information management [5]. However, with the continuous
increase of education data, analysis is carried out from the
aspects of education management, data demand, etc., to im-
prove the effect of data analysis on the premise of realizing the
analysis of relevant data [6]. Therefore, based on relevant
rules. this research will improve the practical application ef-
fect of data mining and education management data analysis
system on the premise of improving and analyzing data min-
ing algorithms [7]. The literature introduces the functional
design and development of the educational management data
analysis system [8]. First, it is necessary to solve the problems
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of data warchouse and data mining analysis to meet the needs
of management teaching classrooms and management re-
search analysis systems and data analysis to ensure the effi-
ciency of data mining and data analysis of data analysis
system [9, 10]. Combining the actual needs of education man-
agement, the transaction management and data mining func-
tions of the education management data analysis system are
analyzed, and through the combination of data warehouse and
data mining technology, student information, teacher informa-
tion. sex information, subject selection information, subject
selection information the evaluation, and other functions are
all based on the construction and application of data mining,
data information management, and education management
data to realize the application of the analysis system[11].
The literature introduces the main goals of the computerized
development of education management system design, and in
the process of achieving this goal, improvements have been
made in education management information resources, data
mining, information management, and data integration control
[12]. On the premise of optimizing the education management
system, preprocessing the education digital resource informa-
tion is important. Based on this, in the process of constructing
the education management system, the education manage-
ment system needs to be improved from multiple aspects to
realize the comprehensive improvement and conversion of the
data extraction effect to realize the hierarchical processing of
data requirements [13]. The literature describes the data dis-
tribution of the variable memo memory. In order to minimize
the energy consumption of the system. we propose an integer
linear programming (ILP) model and a heuristic algorithm to
obtain the best SLC/MLC partition method and its data distri-
bution method, which are approximately optimal for each
method [14]. Finally, in this article, we built a variable note
storage simulator to implement the proposed ILP model and
heuristic algorithm. and conducted a series of experiments using
Bibench's general basic algorithm [15]. Experimental results
show that, compared with the basic strategy, the technology pro-
posed in this paper can not only reduce energy consumption by
12.6% and 15.1% on average, but also reduce uptime by 10.23%
and 12.2% on average [16]. The literature introduces real-time
software optimization based on unstable and non-uniform mem-
ory in embedded systems. The research is elaborated in four
arcas. First, the architecture model and basic algorithm model
of the model and problem definition are proposed. It also de-
scribes the data access frequency information of the data alloca-
tion probability (PBDA). Then, we summarize the algorithm by
introducing a simple example in the sample analysis [17]. Next,
by displaying the pseudo code in the PBDA algorithim (a possible
data mapping algorithm), the algorithm is described in as much
detail as possible, and the algorithm of this research is clearly
introduced [18]. Finally, we conduct experiments and analysis,
provide an experimental environment, and verify through com-
parative experiments [19].
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3 Design and implementation of embedded
intelligent terminal platform for educational
big data applications

3.1 The overall frame structure design of the
embedded big data platform

3.1.1 System logical structure

In the basic architecture of the platform, the administra-
tor uses the management PC to view the platform’s
functions and conduct release tests, while the user uses
the client’s browser to enter the IP address of the main
server. Using CGI in the web server, the program is
connected to a large database engine, which allows
users to run browser pages and directly perform cluster
management and database operations on the large data-
base engine [20].

For users. the steps to use this platform are as fol-
lows: (1) To form a dedicated LAN, connect the client
PC, management PC. and all embedded development
boards to the same switch through a network cable.
(2) Start the embedded development board, and then
wait until the cluster is established. (3) Start the built-
in Web server. (4) The administrator can check the
cluster status on the management PC and publish work,
such as uploading data. (5) After use, turn off all de-
vices to disconnect from the network. The administrator
uses the command line of the management PC to de-
clare the cluster, then confirm and upload the data.
Figure 1 is a logical structure diagram of the platform.

1

1

i

Manipulate ;

Input order a large database |

) engine !

]

The Web browser !
< — —
According to = the dat :
the results To get the data !

Fig. 1 Logical structure diagram of the platform

3.1.2 System energy consumption model

This section introduces the energy consumption model stud-
ied, which is used to calculate the total energy consumption
for data distribution. First, Eq. | is provided to calculate the
energy consumption of the data diCosti.

NVM Cost;; = N Cost, X RE; ; + NCost,. x WE; ; (1)

DRAMCost; ; = D Cost, x RE;; + D Cost,, x WE;;  (2)

The Equation for total energy consumption can be obtained
from the above Equation, namely:

AllCost = ¥'_,, Cost; (3)

In order to distinguish the data stored in the DRAM stored
in the NVM, this article proposes the read and write speed
WR_Ratioi. Calculate inequality 4 according to Eq. 1, Eq. 2
and Eq. 3, and obtain Eq. 5.

Yo NVMCost; ; < ¥/, DRAMCost;, (4)
WE; DCost,—NCost,
WR_Ratio; =
IEBong; RE; % N Cost,,—DCost,, (5)
!_oNVMCost; ;
Cost; = i Y 6
= { /_o DRAMCost; ©)

Cluster status

Data upload detection

View cluster

Store the data status

Large database engine
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3.2 The functional design of the database module of
the embedded big data platform

3.2.1 Collected data upload module

Run list_infoN in the bin file under each node to view the
growth of the nodes in the cluster.

(1) Insert field module

When inserting fields, you need to specify the network port
name, data type, and network number. After inserting the
field, you can verify whether the field has been added success-
fully in the bin file under each node.

(2) Collected data upload module

This module is mainly used to upload data. When
performing data upload operations, you need to specify the
network port name, the field ID to which the uploaded data
belongs, the maximum number of records, and the number of
data sets. The specific upload process is shown in Fig. 2.

3.2.2 Probability-based data access frequency information

The maximum data access frequency is important information
to realize real-time processing time limit. In the worst case,
each task reads and writes each data the most times, and each
task generates the maximum delay based on the current data
allocation. At this time, unless in the worst case, the distribu-
tion of data will affect the execution of the task. In other
words, under the current data distribution, it is only necessary
to ensure that the delay of each task does not exceed the time
limit of real-time processing. Second, the data access frequen-
cy prediction is used to calculate the total energy consumption
of'the final data distribution, which meets all the constraints of
the real-time embedded system. These constraints include the
real-time processing time constraints of NVM, Finally, infor-
mation for accessing probability-based data includes:

MR,"_, = max {RD,;,J,‘J & R_D;_J,'_g, RD,'”,";_. g RD,'.;'.;\ } [:7\1
AM‘V,'_J,' = max{ WT;'J_; . WT,'I_J') WT,13 S, WT,‘J_,[—} (8)

Among them, Probability; represents the probability of
access mode tdk in the task 4.

FRE; j = ¥4_oRD; j % Probability, ;, )
FWE; ; = ¥i_oWTi 4« x Probability, ;, (10)

PessExpectation; ; contains the pessimistic read operation
expectation RE; and the pessimistic write operation expecta-
tion WE; of the data d; in task
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RE; = ¥/_oRE; (13)

WEJ: = Zj'—.ﬂ WE;'.I,' (14}

Read and write rate _ : data percentage for
each operation, create an operand to read it. As shown in
Equation 15:

WE,
WR Ratio; = ——t
& il

i

(15)

i 29
calculated using the guidelines pessimistic, because
in the distribution of data, taking into account the constraints,
we chose pessimistic rather than optimistic criteria guidelines,
read and write the data operands as integers. All data access
frequency expectations are reflected in
, which makes the probability-based data access
information easier to understand.

3.2.3 The design of the diagnostic database table

The data file mainly stores the storage data of the cluster
nodes, and the global table is for each node. The cluster con-
figuration module, field insertion module, and data upload
module are all related to these three tables. The essence of
list_infoN (a tool for testing and diagnosing clusters) and the
list_IT and list_AT location tools for database diagnosis are all
queries on these three tables (Table 1).

In Table 2, wNodelD represents the unique node number in
the cluster. The big data engine supports up to 32,676 nodes.
If this value is 32,677, it means that there is incomplete syn-
chronization data in the DFS_AT table. For dwPlI, the node
performance parameter represents the performance of the
node. Its specific meaning is as follows:

Table 3 shows the structure of the DFS_IT table. DB_ID
belongs to and the maximum value is 64, which represents a
9-0 bit field number, and the maximum value is 1024.

qwRecordCounter represents the total number of current
fields, and ColName represents the field name, as shown in
Table 4.

Table 1 InfoNodes table

Field name Type of data
wNodelD uintl6_t
dwPI uint32 t
wFlag uintl6_t
dwMACInt uint32_t
wMACShort uintlé t
wReserved| uintl6_t

Table 2 Detailed explanation of wFlag field
Bit Value Meaning
15 0 Representative node role 1s Workers
1 The representative node role is Master
14-13 00 Indicates that the node status is Poweroff
01 Indicates that the node status is Poweron/Offline
11 Indicates that the node status is Online
10 Indicates that the node status is Recovery
12-0 X Reserved

3.3 Memory-based data allocation optimization
strategy in embedded systems

This chapter defines the optimal partition and data distribution
of SLC/MLC SPM. First, we used SPM variables to simulate
the size of SLC SPM and MLC SPM. Next, we simulated the
data distribution between SLC SPM, MLC SPM. and DRAM,
the last specified objective function.

Variable SPM can dynamically switch data deployment
strategies among multiple program blocks. Therefore. the
SLC/MLC configuration depends on other program blocks.
However, the total number of SPM devices and MLC devices
in SPM is the same as the total number of SPM devices.
Therefore, relevant constraints are provided, as shown in the
following Equation:

S h.nle

Shate + = Nspu (16)

Then, we used binary variables to simulate the data distri-
bution between SLC SPM, MLC SPM, and DRAM. Each
segment in each block must be stored in the memory area or
main memory area. Therefore, this relationship can be ex-

plained as follows:

VILiZ;‘:]BhJ.j =1 (]7)

As aresult, as shown in Eq. 18, Eq. 19, and Eq. 20, the total
number of data stored in each type of memory cannot exceed
the size of the memory.

V;,___,'___- 1 Zf=| SiZC;‘ Ssh.h']t: ( 1 8)
Table3 DFS_IT
Field name Type of data
Flag uini8_t
DBID uint8_t
lable Col uintl6_t
qwRecordCounter uint64_t
ColName char*
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Table 4 Detailed description of the flag field

Bit Value Meaning
7-6 00 Indicates that the field type is char

01 Indicates that the field type is short

10 Indicates that the field type is int/float

11 Indicates that the field type is long long/double
5-3 X Reserved
2-0 000-111 Indicates the number of copies, the maximum is 8
Vij=22i=1 Size;<Shmic (19)
V=32 Size;<M (20)

We moved between SLC SPM, MLC SPM. and DRAM.
Data allocation needs to dynamically move the position of the
variable in a given program. In order to achieve the efficiency
of data distribution, this chapter simulates the relationship
between various memory movements. According to ILP the-
ory, if binary variables x1, x2...., xn are given, then v sets x1,
x2,..., xn to 1, and only when y = 1 can be modeled as:

l=n + Y x<n X y<Yx; (21)
“Variable moved from SLC to MLC" can be described

as:

1=2 + Bhijet 4 Bhe1.ij=2=2Y hism (22)

2Y pismS<Buij=1 + Bi+1,ij=2 (23)
“Variable moved from MLC to SLC” can be described

as:

12 + Bhjj=2 + Bus1.ij=1<2Y hiums (24)

2Y hims<Bnij=2 + Brs1j=1 (25)

“*Variables moved from DRAM to SLC” can be described
as:

1-2 + By j=3 + Bps1.ij=1 22Y hins (26)
2Yhips<Bpj=3 + Bpe1ij=1 (27)

3.4 Simulation experiment and results of basic
education resource data processing function

3.4.1 Problem analysis of the extraction algorithm for the text
of the education resource webpage

The topic webpage has certain rules for line blocks. and usu-

ally the body information of the topic webpage is concentrated
in a specific continuous block of the webpage. These basic
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textbook files have the same characteristics as the topic web
pages and contain a large amount of text information, which is
mainly composed of specific lines of the file and is located in
this block. For the experiment here, we selected a web page,
and then removed the whitespace in each line and remove the
HTML markup, CSS code. and JavaScript script. Figure 3
shows the number of non-blank characters on each line of
the web page file.

In Fig. 3, it can be seen that the characters in the file are
mainly between 400 and 500, and there are many non-blank
characters at the same time. In a document where only HTML
tags and script codes are deleted to make other parts of the
same noise data, the text information in the file is concentrated
in lines 375-507. and the other lines contain noise data.

3.4.2 Threshold selection experiment in the improved
algorithm

In order to verify the effectiveness of the algorithim, the exact
length of the extracted content information is determined by
the callback speed  and the precision p. rol, tll determines the
total length of the extracted content information; MTL spec-
ifies the total length of the manually marked content informa-
tion, as well as the accuracy, and for completeness, we com-
pared it with the original algorithm.

RL
R_Mn
(28)
RL
P==
TL

An analysis of 45 randomly selected web pages with link
block problems showed that 13—17 have punctuation. Since
this article aims to solve the link block problem, it is necessary

Chart of the number of non-white space characters per line

200 " ; - - . - . -
180+ 1
160f :
140+ .

The number of characters

1000 1200 1400 1600 1800

0 200 400 600 800
The line Numbers

Fig. 3 The number of non-blank characters contained in cach line of the
selected web page file
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to avoid extracting the link block information as text informa-
tion in the process of extracting text information, and under
normal circumstances, accurate extraction of the content will
not change the length information of the link block, only
change extracted content. Figure 4 shows the character spac-
ing of punctuation marks.

As shown in Fig. 4, when the character spacing between
punctuation is 16 characters, and the threshold of the ratio of
the number of characters in the link text to the total number of
non-blank characters in the block is 0.8, the algorithm is most
accurate.

3.4.3 Time and energy expenditure experiment of algorithm
data distribution

In this chapter, tracker thermal electronic control (TTEC) col-
lects the time and energy cost of ILP and EADA data distri-
bution to evaluate the effectiveness of the TTEC algorithm.
The overhead of running the program is mainly a part of the
overhead of moving data between SLC SPM. MLC SPM, and
DRAM and converting between variable SLC SPM and MLC
SPM. First, specify the time overhead, as shown in Fig. 5.

TTEC’s EADA and ILP accounted for an average of 2.76%
and 3.72% of the time expenditure, respectively. Secondly, it gen-
erates an average of 2.13% and 2.26% of energy consumption, as
shown in Fig. 6. Compared with performance improvement, each
time and energy cost can be ignored. Generally, TTEC can effec-
tively improve the performance of embedded systems and effec-
tively reduce energy consumption.

This chapter proposes the TTEC strategy. Among them, vari-
able NVM can increase the dynamic plan SLC/MLC mode. At the
same time, the MLC mode is more dense than the low-latency
SLC mode. Therefore, in order to minimize the energy consump-
tion and access delay of the embedded system, this chapter will use
the SLC/MLC mode with variable SPM to construct the ILP

0.96

precision

8(?.65 0.7 0.75 0.8 0.85 0.9
The ratio of the number of link text to the total
number of characters in the block
Fig. 4 Experimental results of the influence of threshold selection on the
accuracy of the algorithm
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Fig. 5 Time overhead of EADA and ILP data dlSlI'Ibu[iOl‘l in TTEC

model. Then, in order to obtain roughly the best results. we pro-
pose a heuristic algorithm for polynomial time complexity, the
EADA algorithm. Experimental results show that compared with
the basic strategy, the technology proposed in this chapter can not
only reduce energy consumption by 12.6% and 15.1% on average,
but also reduce uptime by 10.23% and 12.7%. Combined with the
characteristics of variable NVM, this research is expected to be the
first step to reduce SPM energy consumption in embedded sys-
tems. At the same time, the continuous pursuit of these emerging
technologies will bring a lot of inspiration to the software system.

4 The construction of intelligent education
resource management and sharing system
platform under the perspective of Jinke

4.1 The functional design of Jinke educational
resource management and sharing system

4.1.1 Analysis of system performance requirements
In the process of investigating and analyzing the needs of
myocardial infarction in the education management data anal-

ysis system, the specific results are analyzed as follows.

(1) The practicality of the system

“‘cp*“ ,;.s@-e*?‘.,,@@”@%a@‘ 4@\@.&4‘ e»“%c*‘ Sl

Fig. 6 Energy expenditure of EADA and ILP data distribution in TTEC
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In practical applications, the teaching management data
analysis system can manage the data information of
the teaching management data analysis system according
to the roles of students, teachers, and administrators. It
takes data information analysis and decision manage-
ment as the premise and realizes the construction and
application of education management data analysis sys-
tem through management.

(2) Data mining of information resources

In the process of data mining and information resource
management, the teaching management data analysis
system focuses on the construction and application of
complete guidance management data analysis from the
perspective of data information mining, information re-
source management, and data information resources.
From this system, we will realize effective management
and control of educational information resources from
the perspective of using data mining technology and
integrating and managing educational data information.
In addition, under the education management data anal-
ysis system, data mining and information management
combine the utilization and management of information
resources to control the actual application of data min-
ing technology to improve the actual application effect
of education management.

(3) Security of system deployment and operation

In the actual operation and control of the data anal-
ysis system, education management needs to be im-
proved in terms of user identity and privileges, access
to data information, and data management. It is based
on the premise of analyzing the effectiveness of data
information. For the purpose of student information
and course information, it can improve the effectiveness
of education management data analysis by comprehen-
sively managing performance information under the pre-
mise of data access and information data management
accuracy.

(4) System scalability

Educational information under the premise of re-
source management and information processing, and un-
der the premise of realizing the comprehensive manage-
ment and control of data information, in the process of
researching the overall development of data information
and the scalability of the education management data
analysis system and education management data. The
analysis system can meet the real-time demand for
real-time updating of educational data and information.
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4.1.2 The basic structure and process of the system

The practical application of education management data
analysis system includes education data transmission,
education data collection, education data analysis, and
access to education data. Among them, the basic busi-
ness layer of the system collects educational data infor-
mation and transmits the data information to the core
business layer. After receiving the data information,
the core business layer of the system classifies the data
information according to the management methods of
students, teachers, and data. The education data access
layer obtains the data information of the core business
layer according to the needs of other users, realizes
online operation and management of data and education
management-related information and based on its own
authority data, and can browse, manage, delete, and
control data.

In the process of designing the education manage-
ment data analysis system, the identity of the user can
be confirmed, and the attributes of the user can be
grasped after confirmation. The basic structure and pro-
cess of the system are shown in Fig. 7.

In order to design and improve the education management
data analysis system, student users need to analyze from the
perspective of teacher users, system management, and educa-
tion data management analysis system based on data analysis
and authority management to improve the actual application
effect.

(1) Manage and control students’ grades, curriculum, com-
prehensive quality, and other related information from
the perspective of teachers.

(2) From the perspective of students, it includes basic stu-
dent personal information, student performance informa-
tion, teacher-student mutual evaluation, etc. Under the
premise of realizing information input and control, the
education data management is systematically analyzed,
so that you can improve the actual application effect.

(3) The administrator needs to make improvements in data
information processing, education evaluation, etc. Based
on this, improvements need to be made from the perspec-
tive of system performance and educational data
management.

4.2 The functional test of the golden lesson teaching
resource management and sharing system

Functional testing is based on the analysis of previous use
cases and needs to be verified and tested again and again
during the functional testing process.
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Fig. 7 System structure and
process
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For frequently used registration and login, the operation
status of the function directly determines the use of subse-
quent functions, and a lot of testing is required. The specific
tests are listed in Table 5.

The basic management of user personal information is
shown in Table 6, which is used for user browsing, auditing,
basic management, and specific test content of the administra-
tor system.

Table 5 User registration and login test
Features Function Enter Expected output  Is it
description normal
User Form Necessary Standardized Normal
registra-  informa- information verification of
tion tion required by the main
verifica- the system, fields
tion such as user
name,
password.
email, ete.
Duplicate  Enter the user  The verification Normal
user name that is successful
name already exists and prompts
verifica- in the system the user to be
tion and other effective
information
that needs to
be filled in
User login  Verify the  Username and  Verified Normal
user’s password
identity

Comprehensive
uality evaluation

Resource evaluation is a method of interaction between
users and resources, and it is an important and method to
identify high-quality resources. Table 7 lists specific tests.

4.3 The construction of an intelligent hybrid teaching
mode under the golden class perspective

Combined with the implementation of mixed education, we
will build an online and offline hybrid “golden lesson™ edu-
cation model based on the online publishing process. Here, the
educational evaluation using information technology is
carried out through a hybrid online and offline “golden
class” (Fig. 8).

Table 6 Tests of user information management
Features Function Enter Expected output  Is it
description normal
Points view  User view Go to “personal  Display the points  Normal
personal center”, select and display the
points points to view,  details of the
and view point  points in a list
details
Points The Enter the user The system Normal
modifica-  adminis- information prompts that
tion trator list, modify the
modifies personal modification is
the user's points successful and
points updates the
modified
points.
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Table 7 Tests for resource evaluation

Features Function description Enter Expected output
normal
View Browse other users’ Click the “view comments™ button Show comments and ratings of other users Normal
review comments on this
content resource
Evaluation  Evaluate resources before  Enter the content of the comment in the The system prompts that you cannot participate Normal
resources  downloading them comment text box and click the “submit in the evaluation without downloading.

Evaluate the resource after
downloading it

button™

Enter the content of the comment in the
comment text box and click the “submit
button™

The comment was published successfully and  Normal
displayed in the evaluation list.

4.4 Application strategy of intell

mode from the perspective of golden class

The trend of promoting mixed teaching models in universities

is unstoppable. It is also inevitable

model in the process of university golden course theory.
Based on this, under the continuous development and im-

provement of mixed education, how

igent hybrid teaching

to use a mixed teaching

to better apply the mixed

4.4.1 Improve the guarantee policy of blended teaching
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Fig. 8 Online and offline hybrid “golden lesson™ teaching mode
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education model to the golden theory courses of universities
and colleges is a more clear goal.

Driven by the global higher education reform wave. the appli-
cation of blended education in higher education schools and
broader fields is becoming more and more mature. The

3) evaluation of information-based teaching
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security strategy of mixed education needs to be further pro-
moted to ensure technology and education and create a unique
“golden curriculum.” When the country is gradually improv-
ing the guarantee policy for the construction of high-level
undergraduate education and completing the guarantee policy
of the “golden course,” the university will seek a guarantee
policy that matches the national policy. For special subjects, it
is necessary to implement a mixed teaching safety policy.
Universities need to actively implement various policy plans
in order to pay more attention to and support the mixed edu-
cation of the university’s theoretical courses.

4.4.2 Cultivate teachers’ blended teaching ability

The development of blended education is not a convenient
education, but an education model that focuses more on the
learning process of students and surrounds learners.
Therefore, the adoption of this new model has actually exac-
erbated the challenges of teacher education, especially when
teachers are told that they are not familiar with the education
model, regardless of whether they use the Intemnet, electronic
equipment, software, or the new model, they are not suitable
for such teaching mode. However, because this teaching
method is the trend of the times, the detailed combination of
educational information technology and teacher training is a
prerequisite for the development of hybrid education of gold
curriculum theory in colleges and universities.

4.4.3 Improve students’ learning initiative

In the traditional education model, students always take passive
knowledge education as the theme. This makes most students feel
uncomfortable with the online and offline blended education of
gold courses, which makes them lack the awareness of active
leaming. In the mixed education model that develops the golden
curriculum theory, students will encounter some problems.
Blended education requires leamers to make full use of the initia-
tive of active learning. The “golden curiculum” proposal is based
on a complete online and offline blended education for colleges
and universities, and points out the direction and height of devel-
opment, so that they can actively improve their ability to use
information and enhance their thinking skills.

4.4.4 Encourage students to improve their problem-solving
information literacy

Information literacy refers to the ability to use information and the
adaptability of people in the information society. It is the basic
ability that college students in modem society should possess, as
well as the comprehensive ability to solve problems. In the online
mixed teaching activities of the theoretical process of the university
gold course, the students’ self-management ability and problem-
solving ability are particularly prominent.

5 Conclusion

In this article, we are studying the core technologies related to
the embedded big data platform and detection cluster manage-
ment, and based on the analysis of the failure recovery mech-
anism, we are optimizing the storage of a large number of tree
node information. It includes a node information storage strat-
egy based on mountainous areas, a heartbeat detection mech-
anism based on a three-state topology, and an improved fail-
ure recovery method. In addition, in the context of storing a
large amount of structured data, we have implemented basic
functions such as cluster management and data storage by
building an embedded big data platform. The mixed education
in the golden curriculum theory of colleges and universities is
different from MOOC and traditional education.
Modernization is the educational philosophy of the entire ed-
ucational activities, and the concept of education is the soul of
the entire curriculum, which can lead the direction of sustain-
able development.
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Virtual Simulation Experiment Project and Platform Construction in Higher
School of Chinese Medicine Under the Background of Double First—class

Application Exploration
NIU Le, HAN Yongguang, MA Liva, SHI Bo.WANG Xiaohui, SHEN Yieai. PENG Xin , XU Erping
(Henan University of Chinese Medicine, Zhengzhou Henan)

Ahstract: Virtual simulation experiment project and platform is an important technical means to promote practice
teaching quality and is also the development trend and practical needs of education informatization, and plays an
important role in improving the quality of education and deepening teaching reform. However, there are some problems in
the process of project construction and platform construction. This paper analyzed the existing problems and discussed the
methods to solve these problems. We hope to promote the reform of traditional Chinese medicine education and teaching
and improve the quality of practice teaching, increase the interaction between teachers and students, improve the practice
skills of students, and promote the deep integration of information technology and education and teaching. -

Keywords: TCM universities; virtual simulation; exploration
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Exploration of Teachers™ Ethics Construction in University of

Traditional Chinese Medicine Based on Specialty Characteristics

LI Hongwei, CAO Yangang®, TIAN Liangi, ZHANG Hongwei, GUO Hui, WANG Ruisheng. LI Kail, ZHU Jianguang
(College of Pharmacy, Henan University of Traditional Chinese Medicine, Henan Province, Zhengzhou 450046, China) y

Abstract: As the derpening of globalizution and informatization in recent years. people s sovinl ideologies present o tendeney of di=
versity, Colleges and universities is an important position as China s education canse, which takes on heavy responsibility of cohesion
and guidance of sovial ideologies. Colleges and universities needs teachers with noble virties, because which are leading of wiiversity
education. Our teaching team combines vears of exploration and practice in teachers " professional ethics, and proposes huilding cul-

ture and practice of teachers” prolessional ethies in university of traditional Chinese medicine based on profession feature. This arti-

)

cle will provide refevence for similar profession in the country how to huilding teachers " professional ethics,
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Exploration and Practice of the Teaching Mode of Medical Statistics by Incorporating the
Ideas of Curriculum Ideological and Political Education
WANG Jinjin, YAN Guoli ', ZHAQ Qiangian, XU Xueqin
{Public Health and Preventive Medicine Teaching and Research Center, Henan University of Traditional Chinese Medicine,
Henan Provinee, Zhengzhou 450046, China)

Abstract: Curriculum ideological and political education is o new requirement {or strengthening ideological and political work in
colleges and universities in the new era. Medical Statisties is an important professional hasic course for medical students. It combines
statistical principles and methods with medieal professional knowledge 10 became a method tat medical siudenis must master. Study =
ing courses is paticularly importunt for cultivating students " seientific thinking and improving their seientific vesearch and innovation

capabilities, How 1o integrate (he ideological and political elements of the currieulum in the daily teaching work to enhanee the ideo -

logical und political accomplishment of students is the new direction of medical stabstios teaching reform in the new e,

Keywords: curriculum ideological and political education: medicul statisties: teaching reform
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Discussion on the Construction of Morality and Style of Teachers of
Processing Chinese Materia Medica Disciplines in Our University Based on Inheriting and Innovation

CAO Yangang, TIAN Liangi. GUO Hui, ZHANG Hongwei, LI Kai. ZHANG Zhenling, L1 Hongwei

Abstract: The science of processing Chinese materia mecdica is an ancient and young subject, which is an integral part of traditional
Chinese medicine. Sinee its establishment, the diseipline of seience of processing Chinese materia medica in our school has always
altached importance to the construction of teachers " morality and style, Combining the characteristics of traditional Chinese medicine
and its own discipline, we have formulated the concept of teachers ™ morality and stvle based on the inheritance and innovation,
Through the construction. the subject teachers are skilled in inberitance and brave in innovation. which will improve teachers’

theoretical confidence. cultural confidence. teehnical confidence, ete, Finally. teachers will inspire and guide students 1 establish a

correct outlook on life. values and world outlook by precept and example.

Keywords: processing Chinese materia medicu disciplines: morality and style of teacher: inheriting: innovation
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The ldeclogical and Political Teaching and Practice of the Law of Acupuncture and Moxibustion

WANG Zhaohui, CHEN Lili, LI Tie, LIU Xinona, HAN Xianglian, DONG Guojuan '

Callege of Acupuncture and Massage, Changehun University of Chinese Medicine, Jilin Province, Changehun 130117, China
Abstract: The importance of ideological and political education in the class of law of moxibustion and moxibustion was expounded,
and the specific measures to introduce ideological and political education into the cluss was discussed, including mhevitance of
classios, teacher training, culuvation of professional quality, innovation and project vesearch and development. Through  the
implementation of the ideologival and political teaching methud, students have improved  their thearetical and practical tiaining

vesults, and achioved excellent results in the nationl push skills competition and ather competitions, Tt can he seen from the results

obtained in teaching that the ideological and political teaching method is worthy of extensive promotion in teaching.
Keywords: law of acupuncture and moxibustion: ideological and political teaching: teaching reform
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Discussion on Teaching Reform of Processing Chinese Materia Medica in Our University in Recent Years

LI Hongwei, CAO Yangang, GUO Hui, ZHANG Hongwei. TIAN Liangi. L1 Kai, ZHANG Zhenling
College of Pharmacy, Henan University of Traditional Chinese Medicine, Henan Provinee, Zhengzhou 450046, China

Abstract: The rapid development of science and technology is providing (resh impetus for the teaching reform of processing Chinese
materia medica, in addition to online teaching resources popping up especially after digital tols and internet were combined together
and popularized. Based on contents und experience of the recent teaching reform ol processing Chinese materia medica in our

university, this paper discusses key nodes of teaching reform of processing Chinese materia medica under the current circumstances.

The author hopes that the unalysis above mentioned is possibly to provide necessary references for fnther development of this course.

Keywords: processing Chinese materia medica: Teaching reform: leaming partnerships: self=directed leaming: deep learning
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26 5 U R 2 Bl i i A B B K B Wnt/B-catenin
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[ Abstract | Objective: To observe the effect of Zuoguiwan on bone metabolism and Wnt/3 -catenin

signaling pathway in ovariectomized osteoporotic rats model, and to explore the molecular biological mechanism
of Zuoguiwan in the prevention and treatment of osteoporosis. Method: The rat model of postmenopausal
osteoporosis was established by bilateral ovariectomy. 60 female SD rats were randomly divided into sham
operation group, model group, positive group ( estradiol valerate tablet 0.05 mg-kg'+d"') and low. middle and
high dose groups of Zuoguiwan (5.5, 11,22 g-kg'+d"'). After successful establishment of the model in the 13"
week, intragastric administration (ig) was given once a day for a total of 12 weeks. After administration, the
histomorphological changes of femur in rats were observed by hematoxylin-eosin (HE) staining, the bone
mineral density (BMD) and bone mineral content (BMC) of femur were measured by dual energy X-ray
apparatus, and the biomechanical properties of bone were measured by MTS Acumen3 biomechanical testing
system. The contents of bone alkaline phosphatase (BALP) . bone glaprotein( BGP) ,estradiol (E,) , and tartrate-
resistant acid phosphatase (TRAP) , type [ procollagen N-terminal propeptide (PINP) in serum were detected
by enzyme-linked immunosorbent assay (ELISA). Western blot was used to detect the protein level of Wnt2,
B-catenin, low density lipoprotein related receptor protein 5 (LRP5) and the phosphorylation level of glycogen
synthase kinase-38( GSK-38) in rat tibia. Result: Compared with sham operation group, the maximum load and
stiffness of BMD, BMC. in the model group decreased significantly (£<0.01) , the contents of E, and PINP in
serum decreased significantly ( P<0.01), the content of BALP.BGP, TRAP increased significantly( P<0.01), the
expression levels of Wnt2, p-GSK-38 Ser9. LRP5 and B-catenin protein in bone tissue decreased significantly
(P<0.01) , the trabecula of femur became thinner and thinner, the number of bone trabeculae decreased.
Compared with model group. the maximum load and stiffness of BMD,BMC, in estradiol group and Zuoguiwan
group were significantly increased (P<0.05, P<0.01), the contents of serum E, and PINP were significantly
increased (P<0.05,P<0.01), the content of BALP, BGP, TRAP was significantly decreased (P<0.01), and the
expression level of Wnt2, p-GSK-38 Ser9, LRP5, B-catenin protein in bone tissue was significantly increased
(P<0.05, P<0.01) , the trabeculae of femur became thicker, the number increased, the structure was basically
clear. Conclusion: Zuoguiwan has a certain preventive and therapeutic effect on osteoporosis in ovariectomized
rats, and its mechanism may be related to increasing the level of estrogen, activating Wnt/B-catenin signaling
pathway, up-regulating the expression of Wnt2 and LRPS5 protein, inhibiting the activity of GSK-38. reducing
the degradation of B-catenin, coordinating the dynamic coupling balance between bone formation and bone
resorption. correcting the disorder of bone metabolism and improving bone morphology.

| Key words| Zuoguiwan; postmenopausal osteoporosis (PMOP) ; Wnt-catenin signaling pathway;
glycogen synthase kinase-38 (GSK-38) ; low density lipoprotein receptor related protein 5 (LRP5) ; bone

metabolism

Y 2% J5 4 T EE AN AT (PMOP) & il T L P4 8
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Wnt/B-catenin 5 5 i % 0y 5 245 IR T, 52 wa 1
2O A BT A7 T UL B T B R A 4% YL

AT K 1. PMOP RY R 97 LA MES 0 £ Ik %
8 )RR L ER IR 9 R R A R e WA
{2 1E T W AY 259 R =, BT 3 19 B0 K 4931
H KG9 R — R IT 9 H A — o Ja) R 1
I AE T 1ni o B 2 D] 3 A 5 Y 7 %808 ok i 22 3 B
ARMEMR . ZEHLEAEES2 - HirN
B4 - D) |k 0 9 A VF B R R L R LR L
F PMOP Wi/ 97 . WFoE W, 22 VA AL af i i 22 22
6L A (MAPK) 5 5 % Fe b4 K IR F-8,
(TGF-B,)/Smad {55 7 il % , Notch 15§ ' il B 4% §4 5#
B F -xB 3% (& # 0% H T B & (RANKL )/ 1 &
(OPG) {5 7 il #f % £ ik 12 . 2 ¥ & W6 I7
PMOP ™' I & 72 U4 AL fiE 5 3@ i + 91 B-catenin,
LRPS5,GSK-38 45 X R M -, I 5 46 22 I 140 N i i 2
K 28 4k sz R T & 35 36 77 PMOP fE
IR IOl S/ Ll A N o
Wnt/B-catenin {5 5 i # . 32 % W00 A7 04 AL X i
o oG B 9 1R T 09 A R A B2 W SR 2 I3 AL RS
Wnt/B-catenin {5 5 i #% (4 1E FHHL L &7 PMOP 1% Il
PR TT FLT 24 F 4 S I dh .
1 ##
1.1 4 SPFZMEt: SD KR 80 H ,6 &%, 1K
WE(300£20) g, W [0 27 940 sh b oG L RS IE Y
SCXK (1 )2017-0001, 8h 4 {d H 1T AT iE SYXK (R )
2015-0005 , < ffF 53 ¥ B2 (Y a8l 49 5 46 35 41 12 112 i) g
[ 25 K2 2 4 90 56 rhoL IEAT L 2T g b B 2 R
B ER SR E AR
DWLL2017010032) -
1.2 G AGAH 22U A Hr 2 4 A B 24 g,
HiiZG12 g lhEW12g. M F 12 IIFBEI ¢.
et F 12 g, EMIE 12 g fabRE 12 g( L 1258 1Y
FI IR — Iy w25 R B AR Y oh 25 R L B
BT B Sl S L H Al SR WA 7119141,
8062391, 9010921, 8129161, 8089111, 8112211,
7071791) ; )R ME —BE R (FFEH I 25 (R A PR 4 o
I AR 7 LAt S36A ) o B M 68 ALl ( BALP) 9
5 % (BGP) , M — 8% (E,) < B 0 7 nk B
(ELISA) it /M & ( LAl = R A RA A i
¥k 12/2019) ; HUil £ BR R T4 8% A § (TRAP) K R
ELISA i 7l & ( L5 48 2 KRS 4 RAT A i i 5
P0332), T %9 7if B J5L % FE 5 i BK ( PINP ) K L ELISA
KA gt REMBEARNAE, HT

ZN27528941) ; i K Bl Wnt2 4 ( 3¢ [H Santa Cruz
Al At SC-50361) ; He4it K EL LRPS, B-catenin $iT
(3% [ Abcam 72y ) |, it 45 4F B Sk ab223203,
ab32572) ; %4 K B p-GSK-38 Ser9 Z 4t . A E It
0, W ( 3G 8 Sigma 2% ] L I 55 23 51 5 MABN2443,
H9627) ; H ifh 8% -3-6#% B2 I 20/ (GAPDH) . £ e e
FERRE A (I G(EIL T | TRAMRA R .Mt
ol BA2913,BA1054) ; RIPA 4 it i ,BCA
(5 A & L M B ECL RO A ( L i 1wl 18 4 ) &)
A WA E RS 2 5k WB0O101, WB0125,
WB2164) ; PVDF B ( 3¢ [@ Millipore 2y 7 . 4t &
IPVHO00010) ; 4+ 21 4 {03 ( [ 24 48 W b 27 i ) A BR
AT S 71014544 ) ;B Al 355 24 il g PR 2 K
SRR B AL
1.3 (¥ #% UltraFocus DXA #I /] g #) IURE X 5§t 28
1% ( % | Faxitron 22 7 ) ; MTS Acumen3 8 7]: ¥y J)
ety 5f 4] R 0 35 3R 46 (96 (] MTS 43 & ) ; Multiskan FC
Y Z2 Th g B A 43 BT A ( 9% [8] Thermo Fisher 2 7] ) ;
SW-CI-2FD #4 i v TAE & (R M & 4875 4L R AT R
Iyl ) EC-350 BUZ0 LA LML (P BE A MYR 24 ] )
RM2265 51 4 M sh 56 U B HL (8 [H Leica 2y 7 ) ;
BXS53 A g 3 B8 ( A AL Olympus 23 A ) ; Z-323 Y i 34
¥ B 0 Bl (75 [ Hermle 23 7] ) ; DYCZ-24DN 4 3
TR R R (L N — 1 RR ).
2 hE
2.1 G EEE T K80 HRE BN T
A (n=60) FIl FARYL(n=20) J&E FiEME S 1, B
MBER MR, SH CHR 13 e & LR i
BAs KR A 2 YR 10% 7K & SRS # W
T2 W R A K BN T F R & L 2L R [#
el a0 1 T AR 1 I N U b E L L 2
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[T e B g PR R MR R O S 20 & g S O A
IR H  ZREGFARADO. RERHAKRR
150 B s AL 0] B9 51 2 40 ) L3 2 g s 1 T, I fil R R
BEFEAMELE. RFFHRAKREBRXAETHE
Z20H U, BEREES(ip)3d, B i&g. Rig1208,
I3 50 BN 2 K B e B AL B 10 BL I I R IR U Ak
SE X UAE e, OF LBRIE Wl 2 A A8, R
UltraFocus DXA #I /)5 gl 4 BUAE X 5 48 14 8 1 {3
SO A7 #5006 G B Y 0 5 s R h . B A Th
i FARUBMARSOR HFARUAFMA 102, HFA
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R B A 3 i BB 3 24 9 S5 0 kL A A D LR
5 A 2H A R 4r N E ) (ig)5.5,11,22 gokg' AR IR AL
VT M R g AR R A 0.05 mg-kg.
FERIA R T ARG ig LAY A K, 10/, It
81218 .

2.2 PRARBESEE  WUOM AT, & AR EUAE T AR
K12 h. KEGRM 10% KA #BEH (3.5 mL-kg")
AT M B R R, B Bl Bk OBt , WS B DT 23 A R
T 20 CORHET PR AE - R BRI R A7 AR
B B IO HE S (L4) , 25 BR B A9 LA AN &S gl
al KA R s T AP RES I AR
F 4% 22 % RS WD b A7 18 | A 0 B B L4 A
R A B ER AR B Y 2 A L B S T

2.3 fEhikei

231 FHLUEERAANE-PL(HE) Y fa RS
WEC L B AR ML AR VK 2R 10, 8,
3mL, HAEH 3 g, 4% £ KW E 20 mL, I/ B EE K
F 200 mL. B R A A%, K2 1.0 cmx
0.3 emx 1.0 em B AR A, A BT B 6 ) I8 A5 0 b .
T RS, e e B I ) L LA RCL B RE AR AL A
S R RS S 98 7K PR JE 30 min, JBEAK £ 4 2
ORI R RN 8 pm HE R &+ B R 8
T g K RS g gh .

232 PF%E(BMD) AL AR (BMC) il E
) R Bl 22 0 B 15 7 F UltraFocus DXA B4/ &)
HIRURE X G2k 0 A AT & o B R TEXL
fit X g3 g ik (DXA)VBE K F & 4 A 8) i35 K Rl
FEA i BMD M BMC .

233 B EFEAME R AT R L4 HE A
BEAT 05 85 | 25 5 Mk (0] 5% o B2, IR AR AR T AT B
HEE T S, 08 ™0 K, % H MTS Acumen3 %
0 A7 2 o Bl ] IR I TR R 6 O AT I R R 4R SR R,
HT L4 1 i K4 for B Y 1

2.3.4 ELISA ¥l & &LIILTS  BALP.BGP, TRAP,
PINP K E. 09 fra 5 MRBHAH G468 b5 L L5 E. &
ARG 0 g AT 5 5 B S AL BRI AT RV L R &
I I 2 B RR A AE 450 nm K Ak i 5E A FL A
YEIE A i brofE i 28 03 K B BALP . BGP, TRAP,
PINP,E, 14 {4 .

2.3.5 @ H T Bk ik (Western blot) K5 il K B A7
) 1% 1 20 21 Wnt2, p-GSK-38 Ser9, LRPS, B-catenin
EAFEIL WORR A MAEE 412124 150 me, il &%
i TG T 7T 0 BE S L A 4 A Bt % £ R 200 pL.
vk 12 %1% 30 min, 4 °C, 15 000 r-min™ % > 15 min

China Academic Journal Electronic Publis

hing House, All

LRI R E A BCAEMEEAM T L.
HLGE #1450 g, #E1T 10% SDS-PAGE HL & 7
5 5 PVDF B 5% BN A4 W58 14 1 h . TBST & v
PR BE 3 WL M A Wnt2(1:1 000) . B-catenin ( 1:
500) , LRP5(1:1 000) , p-GSK-38 Ser9(1:1 000),
GAPDH(1:500)— 4,4 cClF &, Im A —Hi(1:
2000)F IR FHIHE | h, TBST 28 nh g 56 1K 3 K ,ECL
i e, GAPDH NN & & ] Image-Pro Plus 6.0 [4]
G55 T A 00 5 H K A I R R
2.4 GiiteAdrg: K SPSS 24.0 B it i1 41t
AT SRR LA v Fean L) LB LR R T
25101, P<0.05 /R E ALt L.
3 #R
3.1 X PMOP K Bl 41 4005 BRI 25 A% 4k Y 52 i
JCHE T WEE B T A 2H A 4 JE A 45 # & LB Bt 5%
WL R A R AN T O T L L DR AR E R
45 Kl P A K R L A A 5 SR 4R R Rl
T ANRRREE RN A GEEE B b BT R
AT A FEAL | 7 M A0 B AR X D L S TR A L
B, 20 VA LA 7R B 06 P S w0 e HE R
e 22V AL e 370 ik 2 A UM /s 2 s 4 0 2]
HL BN G5 R B AR T U L N B R L 2
E4 110 O 1 T A OO 2 v il 1 U e
WL 1,

AT RE B BRA  C M CRHH D S IUIRR G E. AL
Rl AR L F A AL SR (1 2 1)

B1 ZBRAWNPVMOPARKRFAAFRERSTEAN LM
(HE,=100)

Fig. 1 Effect of Zuoguiwan on pathological changes of femur
tissue in PMOP rats ( HE, =100}

1ghts reserved.  hiprowww.enki.ncet
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3.2 % PMOP KR # BMD & BMC Ay 520 45
0 F A4 b, B A 41 K BRI 15 BMD B BMC & it
¥l E RN (P<0.01)  SEE R AL ME T REER AN A
U9 AL 46 7 i 4 K BUAE B BMD & BMC & Lt ¥ 8] &)
THE5(P<0.05,P<0.01). W% 1.

#1 ARAFPMOPAXRBMDEBMC I (f5.0-10)

Table 1  Effect of Zuoguiwan on BMD and BMC in PMOP rats

(Y8, n=10)

19 il kg BMD/g cm™ BMC/g
fie P 0.231=0.004 0.524+0.032
B 0.185+0,012° 0.431£0.025
M B 0.05% 0.223:0.005% 0.508:0.066"
Fdh 5.3 0.1940.002" 0.469£0,027%
1 0.198+0.011° 0.485:0.041%
22 0.212:0.015% 0.495£0.026%

M c 5 BT R AL A P<0.05. P P<0.01: 55 HE K A I B p<
0.05,4P<0.01:5 & AT 2 mg- kg (4 2~50H)

33 X PMOPKE®HEWAFENER HSKRFAR

0.01); 5 BRI Lh B, o — W% 4 71 72 )9 U457 Lk 41
KBl i K A8 Ay TR )2

R ETF R (P<0.01) . WE2.

F2EPAMPMOPARBENNFEHEIE (F5.0=10)
Table 2 Effect of Zuoguiwan on bone biomechanics of PMOP rats

(s =10}

415 il bt ig kg e A #L BN M JE /N - mm™
TR 154.66+20.15 386.23465.30
o 10246516237 225.56228,71%
#f — A 0.05% 161.72£13.37* 398.63x45.16*
U bR 55 122.63£10.11* 334.42+15.62°

1 148 3520.32¢ 365.31+20.43%
22 176.25+31.15¢ 369.25+31.54%

3.4 X PMOP KRNI R AR SIRFAR
21 LL B, BB 2 R RLIM T PINP & i B F IR (P<
0.01),BALP,BGP, TRAP & Iif & 3% T+ & (P<0.01);
R A L M I AR A 0 AL A 2K L it
i PINP & it ¥ 91 8 7+ @ (P<0.05, P<0.01) .BALP.

# He B AR ALK RS K 3 47 AR W R {R(P< BGP,TRAP & Lt W E R (P<0.01). W&3

F#3 EFANPMOP KM BALP,BGP, TRAP, PINPRIRIE (T+5.n=10)

Table 3 Effect of Zuoguiwan on BALP,BGP, TRAP,PINP in serum of PMOP rats (¥=5.n=10)

4151 il kg kg BALP/U-LY! BGP/pg- L TRAP/pg-L"! PINP/pg-L"!

FA 171.20+8.56 0.85<0.12 1.9140.08 0.98+0.01

HiLIE 258.6424.12* 1264016 2.3520.12% 0.82:0.04°

e — i 0.05" 183.2146.03% 0.90=0.13% 1.86:0.04% 0,900,024

A AL 5.5 215.43=8.22* 1.06=0.12¢ 2.1520.02¢ 0.8620,03°
11 19630513 0.94=0.07" 1.9720.16% 0.89=0.02*
22 192.57£2.36% 0.92=0.11%" 1.92=0.13% 0.95£0.03"

3.5 X PMOP KR M E, K FaIEmH  SKRFAR
Y bb A5 K0 41 K R W P E, & b W PR AR (P<
0.01); GH R 4] Lb &, i — B 20 A 72 00 AL 4 ) ik 4l
K BUHT E, & 2 W& T @ (P<0.01). Wk4.

F4 ERAPMOPARMFEF E,MPIE Fs.n=10)
Table 4 Effect of Zuoguiwan on E, in serum of PMOP rats (¥+s,

n=10}
4151 A htig-kg! E./ng-L"
i F A4 49.63+3.02
k] 23.55£2.60%
AR 0.05% 50.41=1.94%
Fdh 5.5 37.2322.57%
1 40.32+2,98%
22 16.65+3,18%

3.6 X PMOP K BLIE B HLEW
LRPS,p-GSK-38 Ser9 H (& ik Mizm L FAR
MO, B4 K Bl Wnt2, B -catenin, LRP5 il
p-GSK-38 Ser9 K [ £ ik /K ¥ 3y & % FF K (P<
0.01), FHIMIAH L% o —@zel e 0A dL4s k4l
Wnt2,B-catenin, LRP5 fll p-GSK-38 Ser9 & |'| # iA K
SEHHR 5 TE @ (P<0.05.P<0.01) . WL 2,45,
4 iTig

PMOP J& T~ B 98 " 1 4 " 1 93 5 0
WL B AT N 28 DI I A R T Y A B
(HEHHR-EN- LKA R)E L FELY BA
B LR RA B AR B L R b RkoRE A KB
B BT N B8 7 N T W el (P G i il 2 E o ST
ANV ) E BN BT RE AR L BE L AR LT
CREETHIJCEH H RS AR L A R AR R

. lg .

Wnt2, B -catenin,
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A B C D E F
B2 PMOP & R Wat2,B-catenin, LRPS, p-GSK-38 Serd @A &
ik H ik
Fig. 2 Electrophoresis of Wnt2,8-catenin, LRPS, p-GSK-38 Ser9

protein expression in PMOP rats

I RERY — TR . e 28 )7 Lo 1k o M 2 A0 I L
i K5l PR E s, aaikF bl cHl,
S 80RO L T CPORE SORE A RE T AR R L R
. R . ARERERHAEZERIFER
BFAAE . ZEVA L BB Rdd o g R
W ANV AR A PR A 8 IR 2 AL . A
W O ORI BH AN L R 2 AL F L
B 0TI WF Ah 4 TORT S 10 A4 I A 4 22 TR i
ool R | £ B 5 Ll 24 DI 5 BT L 1SR 5 R AR I
i1 4 i 1 A RS 2 L RE FR B A TR BH AR
e TN B, & A, BR PR B W R B . 152
AL LB OR R BE AN R

5 EEAXMPMOP KR Wnt2,B-catenin, LRPS, p-GSK-38 Serd AR IEMPI (F25.0-10)
Table 5  Effect of Zuoguiwan on expression of Wnt2, S-catenin, LRP5, p-GSK-38 Ser? protein in PMOP rats (¥=5,n=10)

il g k! Wni2/GAPDH B-catenin/GAPDH LRP5/CAPDH p-GSK-38 Ser9/CAPDH
fle A 1.1220.06 1.31+0.09 0.69+0.08 0.85+0.15
LY 0.3820.15" 0.79=0.11" 0.53=0,01% 0.67=0.03"
HE 0.05% 1.01£0.22% 1.1920.12% 0.64=0.06" 0.75£0.07"
AU 5.5 0.7820,03" 0.92+0.02% 0.61+0,10" 0.780.02%
11 0.75£0.05% 1.090.07% 0.58+0.02% 0.86+0.13%
22 0.62=0.13% 1.1520.14% 0.59=0.04% 0.81=0.08"

BB 40 B (OC) F1 OB 1A 3 MR A i8] 45 ok 1 B8R
MEHATH AN BELEHHETAR. OB T
T A OC A 5 04 1 W ic 22 1) fy 2 25 R A T 7 Jak
HE AR, T LU R LU A A
EA AL PEE SRR E g TRV N TP TR B/ STUR RS L CN
(9 B far i ' - R AE (OP) AY % S AR I Lkt
& AR R ML £A X, il PMOP
Y R T T ot s 28 5 AN SR K T T RE
OB N # A1, OC HA S , H Fe T v, A WOk T
BIERL, B AR A RO RB B KR
F PR R R o — TR T T
A PR LA M i B 0 Jg b (R 0 S8 32 KR R B JG FE
1R B Bt 5% BMD BRIR S0, BT E N
PMOP fff 58 451 18 107 JT] 56 R 142 B4 sh Py 00 A iff
SE AR R A 22 O 8L i 4 PMOP #E%0 . 1 7% 4 BALP
AIBGP i OB 73 i = 4, BALP H.A7 & i 9 1£ a9
FH L S AT 1 B i Ak ), BT 1L Sk OB /Y i ¥, BGP
ARAHSEBNERT L. S5 580 ES MH K
B AL AR Y . TRAP Ml PINP J& B3 FH 9 3T
e 15 6 B % e 1 e s Pk 4R A5 . BMD,BMC Al
A 4y Jy 2T LART e 45 Gk L9 BE 4 BB AR A A
AL L w BT T B W R A T A B A O S A

. 20 .

W, R PR L 12 W T A A R AT T OB Y A
s o, D il % U0 ST e IO L M 1 L 5 A LA )
AF T R AE PRI RO AR EE R N Y
T AR A M L HE 3 (0 % 50 BE 5 41 K R B B /b
LR e ik T A N e N e R DR el
%5 2 ULy B 4 Rl BMD , BMC K 4= 4 g 25 4k
fit T F% o B 100 #5 4% PINP & It 4 % P& (K . BALP,
BGP, TRAP & 4t & & 7t & 5 H M35+ E. & 4 %
B A, ok 45 7% L2 01 LR K RUME 3% % K F F F%, 0B
1 OC i M54 o, B e e R FH B (0 5 i
WG ERM™E, S IGIK b LTS T A RE
1 4 BHUIR A R AT . 0 A E AR O — b A P
BOE B AT Tk R AY A SR T B8 8% B 1T
T A L I R 1 o A S 3 7 PMOP Y W T 254 .
A STl e H A M PHMERT 2 . A4 T .
N YL b, ME R AR A2 U3 L LR R
BMD,BMC LTI, & /9 Js 2 e AR 4 5 5 43 18 4
by PINP & & & % 7+ 7 . BALP,BGP, TRAP & &
TRAT R E, S e E TG Mt s A A
FLAT RIS R o B A L 60 24 AR BB ik
PMOP J B {4 Py 38 % 7K 7 F B8 A9 R 18 n 1 %
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Wnt/B-catenin {55 5 il % §2 & OB & 4+ 4 i OB
R BT AR LR U B IR o (e $A
o BAT EEAETTY . Wni2, B-catenin, GSK-38,
LRP5 fil LRP6 . % P9 4% 3¢ (K F T 20 A B 5 /ikk 2 &40 it
1458 ¥ ( TCF/LEF ) % 24 {7 5 8 I 1 32 B 48
4F . Horh GSK-38 & Wnt/B-catenin {5 5 3 4 A9 35 4L
H) . T B-catenin ¥ B [ Tk A PR A 0 OC B /G 40 ) R
i M BT K 52 B-catenin (19 21K | 1] B-catenin (Y K 1K
K S d s 2 M Wn i B Y RIS S OGH]. LRPS
S VE PR R0 G R T A Y Rk 2l Wit
{5 3 6 1% e T B 2 Wnt/B-catenin {5 - i
W% I, Wt 55 x,ﬁ; & LRP5.LRP6 45 & . ifi %
LRP5. LRP6 % i 1k . i 1k LRP5 44 it GSK-38 Ser9
5 i 1k . 40 ) GSK-38 i 1 . ik 2> B-catenin [V F% fif |
{# B-catenin 7 4il ffi J5E 11 AS W7 3¢ 4E | B-catenin iz 4 5%
% % 41 B 4% M, 15 TCF/LEF 45 45 . 12 f $8 5% (5 1Y 4%
S HBVE R IR ARG oAl S AT ARIEST
gRER,5SBFAAML, EEHKBE Wn2,
B-catenin, LRP5 fll p-GSK-38 Ser9 i '] #& ik /K - i
BT, $ R LU0 B (K N Wnt/B-catenin {5 '3 i #%
U F 40 IR A L 5% R 1L 19 GSK-3B B Ik, GSK-3B i
T 14 3% | B -catenin ¥ {i% 1k 49 GSK-3p F% fig , {4
B -catenin 1 40 i P & 1k AT B AR, 5% A9 19 k0
L JE B0 P IS 15 B A BRI T B L R
FREi e S SCHRIR G — 80 . AT, SRR
AH e, 22 03 AU A% 20 A8 — BF 20 Wnt2, B -catenin,
LRP5 fll p-GSK-38 Ser9 & (4 % ik 7K ¥ 14 . 3% 1 I
B 22 05 AL AE 0% 3 1% WntB -catenin fi§ T il B,
p-GSK-38 Ser9 # ik 3 i . filf GSK-38 i 1 & ik .
B-catenin # B fig i 20> | fify 5t 4 YT £ 1Y) B-catenin [0] £
IR A R 5 R o 11 5 o A B
BE . HE Y45 RALUESE , Z2 A (/& ) Lk 4 A
M R AT /N T R R AN A KL, Bk i L 25
A K A 355 A

g8 LRk 4203 ALGE U5 A 48k 3% PMOP K RUME
B KR F 00 9 FEAR A& L 4R 0 1 RE T SR
B AR L o) BB 5 22 5 AR & M i %
7K, #T Wat/B-catenin 7 45 il # . 120 Wnt2 Al
LRPS & (1 %1k, 30§l GSK-3B i P . ik > B-catenin
£1% 2 it . B VB B 2 5 W WA A 3 A R IR T L 4
IEF G ZE AL , A i 2 3% A 2 UE A K
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Exploration on the the Innovative Talent Cultivation Mode Integrating Undergraduate Research Tutorial System of
Colleges and Universities of Traditional Chinese Medicine

SHANG Lizhi', L1 Yaoyang®, XU Feifei*”, CHEN Zhanke™, SUN Helong', ZHANG Zhengiang'. MAO Mengdi®, XU Lili*
(1. Key Laboratory of Formulas and Herbs in Zhongjing, Henan Province, Zhengzhou 450046, China;
2. The First Clinical Medical College, Henan University of Traditional Chinese Medicine, Henan Province, Zhengzhou 450040, China:
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4. Office of Academic Affairs, Henan University of Traditional Chinese Medicine, Henan Province, Zhengzhou 450046, China:

5. School of Basic Medicine, Henan University of Traditional Chinese Medicine, Henan Province, Zhengzhou 450046, China)
Abstract: The cultivation of undergraduates’ innovative ability has become a hot spot ol teaching relorm. In view of the current
situation of innovative Lalent training mode in Chinese medicine colleges and universities, this paper analyzes the core signilicance of
implementing the tutorial system for undergraduate seientific research in colleges and universilies of Iraditional Chinese medicine,
and elaborates the current situation and predicament of implementing the tutorial system for undergraduate scientific research in
colleges and universities of traditional Chinese medicine. And this paper discusses how to integrate the undergraduate scientific
research tutorial system under the training maode of innovative talents, and provides reference for the training of diversified innovative
talents of traditional Chinese medicine in higher Chinese medicine colleges.

Keywords: colleges and universities of traditional Chinese medicine; innovation: talent cultivation: undergraduate tutorial system
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