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important task in the development of higher medical education in China. Integrated teaching
refers to utilize various teaching techniques, methods, and resources to optimize and combine
relevant teaching elements and links, achieving a teaching effect of integration and efficiency
enhancement.It has important theoretical and practical values in this task. The teaching team of
Medical Immunology re-organized the teaching content by integrating interdisciplinary
knowledge, integrating professional knowledge and ideological and political elements, and
integrating new research achievements and our team’s research achievements, developed the
teaching resources. This reform reflected a high degree of integration between Medical
Immunology and Microbiology. The teaching involved interdisciplinary knowledge and
ideological and political elements and was combined with information technology and practical
innovation. The results showed that the teaching reform significantly improved the academic
performance, professional literacy, and innovation ability of the students. The achievements and
experience of the curriculum reform provide valuable ideas for the integrated teaching reform of
other medical courses, promoting the high-quality development of medical curriculum.
Keywords: integrated teaching; Medical Immunology; course building
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Table 1 Teaching content of integrating interdisciplinary knowledge of Medical Immunology

L) HENE AlE N

Chapters Teaching content Integrative content abstract

SIS IR R PARRSEE  RAE N IR W) 5 e A e IR 5 R e

Immunology survey

B E M

Immune organ and tissue

History of immunology development

I it
Thymus

P SR JE FRA AN SE S
Antigen Common epitope and cross-reaction
EARES EARENIOYI S e

Antibody Hydrolyzed fragments of antibodies
MAZRSE *MA T RE

Complement system Function of complements

A T AN T S RE

Cytokine Function of cytokines

TEALENEE A1

Major histocompatibility complex

MHC SIfiREE 2=
MHC and clinical medicine

(MHC)

T ik EL 40 T i35

T lymphocyte T cell surface molecules
B itk E2 4 i B 4L L fE

B lymphocyte

Function of B cells

Talking about the origin and development of
microbiology and immunology with pestis and
smallpox as examples

o i e e JE (s O R AT AR AR )
Traditional Chinese medicine thymus health
exercise (hollow palm lightly buttoned chest gland
surface)

VA LB BR TR I B (AL 3 M HIF R AT
Diseases caused by hemolytic streptococcus (scarlet
fever fever) and its complications

UK BAE USRI B2 A
Application of hydrolyzed fragments of antibodies
in anti infection therapy and laboratory medicine
AMARITCANT . B EEE

Antibacterial and antiviral effects of complement
TR IO ERRTT

Broad-spectrum antiviral therapy with interferon
TEEEYIIE - MHC 7626145 M S W] 1 E S i
Application of MHC in DNA paternity testing and
“identification” in forensic physical evidence
FEFFPERET 24K 1 BHTIRTT IR A PR 1
Clinical application of programmed death receptor 1
(PD-1) monoclonal antibody in the treatment of tumors
5 BT G (BRII-196) & 2 K w] 5 B v
S (BRII-198)¥f 47 B 24 e R 2 i % (4 HIBIL
1] B ek AR IS

Mechanism and clinical application of monoclonal
antibody injection BRII-196 and BRII-198 in the
treatment of “COVID-19” pneumonia
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Chapters Teaching content Integrative content abstract

240 ML S 7 2 T A Bt e A H TR PUSZAR T A0 ML ey 70 OB A I PR

Cellular immune response

PR S N

Humoral immune response

AT S BE LA

Innate immune response

Gl

Immunological tolerance

Liks GFAA
Hypersensitivity

H & e

Autoimmune disease

GPE R BE S

Immunodeficiency disease

oA B i

Tumor immunology

ot ey

Transplantation immunology

LT RllE N

Immunological testing techniques

BepEA PR

Immunological prevention and

treatment

T cell anti-tumor effect

DU Az g — L

General rules of antibody production

B W40 i
Macrophage

GLBET 325 s PRI

Immune tolerance and clinical diseases

A AU N Type 1 hypersensitivity
IVEE U Type IV
hypersensitivity

H S Hilseirs

Autoantigen changes

HOAE I SR Bk B

Severe combined immunodeficiency
disease (SCID)

el

Tumor antigen

[Fi) Fofr 5 U AT I A8 S TR 2
Types and characteristics of allogeneic

antigens
UARLZINIRE N

Immunolabeling techniques

JETG
Vaccine

IO

Mechanism and clinical application of chimeric
antigen receptor T cell (CAR-T) immunotherapy for
tumors

BEE R AHT R R 1 KT B R P R
GUERY QS

Talk about the first response and the second
response according to procedure of inoculation of
COVID-19 inactivated vaccine

TR R PR AR 22 WIS I R 0 L A A P ) 52
Effects of paris polyphylla saponins and cistanche
deserticola deserticola polysaccharide on
macrophage phagocytosis

CITHE et 527 H 1 J5E DR R e DR IO % 45 i
Causes of immune tolerance of hepatitis B and
clinical countermeasures

IRYT T B R Y I 25 B LR
Pharmacological mechanism of drugs for treating
penicillin allergy

IR SCTE R SR P R I RIA Y 75 e
Pathogenesis and clinical treatment of tuberculous
bronchitis

IR Y 9 Ko A Al PR 22 R
Characteristics and clinical manifestations of
rheumatoid arthritis

455 LRI 2o I IR SCID Kk
Teaching the characteristics of SCID based on the
story of pediatric “bubble boy disease”

iR bR 1 P I PR FH 3 G000 92 W e e ) 17
Clinical application of tumor markers for detecting
and diagnosing tumors

[Fi o S U I e DA e 1 R AL S SCTRC 7R v g i
Clinical application of allogeneic antigens in organ
transplantation cross matching

BIERRIC B = MR 22 VW) TR 3
i

Application of immunolabeling technology in silk
fabric microtrace archaeology of Sanxingdui
SR S IR R B I PR AN OGS M R R 27
I PEV RIS B AR B2

Learn vaccine types and technology roadmap based
on the current research and development situation
and key technologies of COVID-19 vaccine
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PRSZBRRS . BIA 2018 4E % TR A B2 o B 23
(RIFR“ 2 7) 15 & James P. Allison Fil Tasuku
Honjo #4364 W& T Ik B 40 M AF 56 10 st 4
(cytotoxic T lymphocyte-associated antigen-4,
CTLA-4)F1 PD-1 $l50 HF MGy, KIRIE
FH45 F H PHE & CAR-T 4 T o S e iy
7 BIRT SRR o B GE Hh A R SR AE IR S e o 7
T IR SRR, DL e AZEIL R REON

RHIF AR BT 2 SO Y B SR A g U TR
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RIto AE ] 1 BB EUSON ) K AR AL R AR
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Ho SRREWRIEEHE AN A IRE L 2.
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Table 2 Ideological and political education content of Medical Immunology

EoNT] B AR MEOTR S H AR

Chapters Theoretical knowledge Ideological and political elements  Ideological and political aims
UARLIE T A 5 7 R R HE R EAR AL YYR e E M I T

Immunology survey Origin of microbiology and

immunology

R B BIE ) TRk

Treatises and techniques on the

Patriotic sentiment

prevention and control of
infectious diseases in ancient

Chinese medicine and its

pitiE eI

Immune organ and tissue

£
Antigen

i i i S g

Function of thymus

BB B TR A o
k27 ST T R BT I AL M
Learning the concept of antigen
and epitope based on the
pathogenic characteristics of
COVID-19 virus

contribution to global infectious
disease prevention and control
H B R 458 0 M R e B 1) 44
Effect of traditional Chinese
medicine health exercise on
thymus health

S P S I R
The “anti epidemic” volunteers
among students talk about their
feelings

R

Patriotic sentiment

SRR, flifivigk

Sense of responsibility and

mission

(F55%)
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4% 2)

e
B
Chapters

B HIA
Theoretical knowledge

BEDTER S H bR

Ideological and political elements  Ideological and political aims

EARLN
Antibody

MR RS

Complement system

S
Cytokine

ERALUHAMER SR
Major histocompatibility
complex (MHC)

B itk EL4H

B lymphocyte

T itk EL 40
T lymphocyte

2 i e P T 2
Cellular immune

response

PATTREPUIARA RE  T RE
Characteristics and functions of
monoclonal antibodies

ZRIHMA BT P TR T b
R 2R G858 B0,

Orderly coordination of multiple
complement components activates
the complement system to achieve
membrane attack effect

LT R S bR 2 S Sy (90 ik
200 DR 3 XU I B E OV Y
T B HIL

Taking COVID-19 pneumonia as
an example to explain the
pathological damage mechanism
of inflammatory response caused

by cytokine storm
MHC )25 F5 a5

B 4l g L g

Function of B cells

T 4T R AR

T cell anti-tumor effect

T bR s

T cell antiviral effect

ST TR RIS BRI I Bk b
Hopl Scientific spirit
FREBL2E R WG ST BB AR

BRI BB 2 W 1) R

Deeds and achievements of Nobel

Prize winner for monoclonal

antibodies. Achievements of

Chinese scientists in developing

monoclonal antibody drugs for the

treatment of COVID-19 virus

A2 [0 Z AR T R4 R A
P A

Whole country has achieved a
victory in the “anti epidemic”
campaign through concerted

efforts from multiple departments

K ETE

Patriotic sentiment
TR [l

Sense of responsibility and
mission

P RSB AMAT BT AR K R

eV LIE ) PE S

Chinese solution to the treatment

of COVID-19 pneumonia by

complementary advantages of

traditional Chinese medicine and

western medicine

Patriotic sentiment
Pl R
Medical ethics

MHC 470 0 J5 308 K FOHR FhE 4 b

Structural characteristics of MHC Deeds and achievements of

Nobel Prize winners for MHC

Scientific spirit

PUASRAER S AR P S AR BRAEEE K

E7AS LN T B D S
Antibodies resist infection by
pathogenic microorganisms and
the white clad “warriors” who
carry armor and go retrograde

Medical ethics

CTLA-4 Fl PD-1 #hl 5]«“itr 2215 Bl

F I R LR

Deeds and achievements of the
winners of the Nobel Prize for
CTLA-4 and PD-1 inhibitors

Scientific spirit

Mty BRI 2 AR R BsR il

Big 3 75 TRIAC S 14 DTk

Contributions made by Chinese
scientists in the prevention and
control of viral infections from

ancient times to the present

Scientific spirit
R

Patriotic sentiment
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2532 2)
Eoat] FERIR BEOTR MEH bR
Chapters Theoretical knowledge Ideological and political elements  Ideological and political aims
USTE ARSI SEGHREERAG R O A N REEF R B R R e K EAE IR
Humoral immune W R 2 I BT A — M TR — 0 AT B B RS BE B2 1 Patriotic sentiment
response A RH A%
Learn the general rule of People throughout the country are
antibody production in vaccinated with COVID-19
combination with the procedure vaccine Million people united as
of inoculation of COVID-19 one man to win the COVID-19
inactivated vaccine epidemic prevention war
I SR N B2 [ SR 1y 2 TR 9 AL T AR S Bl R A e X
Innate immune response Immediate innate immune SR U X e B 11 £ Medical ethics
response Quickly take response measures to
prevent and control the spread of
hazards in the face of sudden
public health incidents
o ST 52 BT 52 BT B SepEimt sz IS AN e pERE R Bl b
Immunological tolerance Formation of immunological 7 AR RN OE BT PN Scientific spirit
tolerance Deeds and achievements of Nobel
Prize winners for immunological
tolerance theory and cell clonal
selection
AN H R R A TR AP RS — AP B A X
Hypersensitivity Penicillin allergic shock Jask ARG B ) 5 A A PR 1375 Medical ethics
Immediate rescue in the face of sudden
clinical Events, and experience the
scene of “time and life race”
H B piin H B i B s IR 1 A T 2 15 NN M fE
Autoimmune disease Principles of prevention and AR ST TE A 8 A A ST (00 Outlook on life and values
treatment of autoimmune Develop good lifestyle habits
diseases Establishing a correct outlook on
life and values
P Wi T PATPE R PE B IELE AL IE RS KIS B fy TRAEATS RIS SRR (i dr/k
Immunodeficiency iz Experience the scene of Sense of responsibility and
disease Ways of transmission of acquired “cherishing life and taking action” mission
immune deficiency syndrome
(AIDS)
e Sy FARA AR BTIRAE R R SHEIR R MR 7 Ry BETE B X
Tumor immunology Anti-tumor effect of natural killer National standardized clinical Medical ethics
(NK) cells tumor treatment procedures
(2R R [l b S R 8 B RS A EiE R T EEE MU SN BE AR X
Transplantation Allogeneic organ transplantation 3E:2¢ 1[5 55 B 5% Medical ethics
immunology Experience the great charity and
medical responsibility based on the
record of organ donation
B A H AR BopEbRiC BRI T = s (A2 h eSO IR A s et KEFE IR
Immunological testing  ZZZIWIHIRE Experience the long history and  Patriotic sentiment
techniques Application of immunolabeling  culture of chinese civilization Bk
technology in silk fabric microtrace Scientific spirit
archaeology of Sanxingdui
B Wik LI HIFPE Be BRI AR REBEZ RS SRR R
Immunological Types and technical routes of JEE T A PR T SR Sense of responsibility and
prevention and treatment vaccine Process and achievements of mission

chinese scientists in developing the
COVID-19 vaccine
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2.1.3  RANFR SR AR & H BA B 5 R B
MM

UTAER, TR B AR e B LB i | IR A
FEIRYT AU, 5 B A A 2 G B IR IR 8L
%, XS A O A2 B AR T B .
W BRI RS I R AZCENES, IF S|
B BB 5% AT — 3 52 0 g BRI IR S 0 28
2% i, RS 140 BB (human leukocyfe
antigen, HLA) 550 CHKES , 5| A& £ T Nature
I i BRI FE R TCAEAR SARS-CoV-2 J& YL
fEAEmfE SRt , 3 HLA-B*15:01 5 JoHe Ry
FEAE R ARG o XI5 A B T & 4
o M JEYL T COVID-19 i oA fi A ) L, 722
2] ROV AR MR VI, 5 LSRR K
IR : BT AR R A Z 1A ) CAR-T

MMIT L, APMrSUE R CAR-T 40 S pEiayT
F1%) = B DRI X B LA e SR, LA K SR A8 0 M L 38
TP AZ (A R BT E R 67 R g AR
FEVHZRE WA ISRE T R, 51 B AR 51 R
BB « 2 325144 (Mycoplasma bovis) NM-28 #4
TRIMEZALAR,, S3 M B AR (s AR b L5 AE
55 3RS 60 fRZ IR 225, FIMEGENIY
W gE AN Y, IR B i 2 e R B 92 1
R BT A B T el bR e 7 A R AL
P I S A R RE v O 5 BRUIR B it R 1 R U1
A 2 BRI 5T T IR B A A B3 BT B SR ) 220
24 N2 T 5 25 B 5% STk B JEL o 422 A4 i i Ak
FORW B, shas i, 2 EEiftsT R
3)o KA N AR BLAR N 25 0 BB D 45 |
SRR Y AT AL

R3 EFREFMAFRHFRRMEANKZRTRRMEFEAS

Table 3 Teaching content of integrating new research achievements and our team’s research achievements in

Medical Immunology

Al E AR E
Integrative content abstract

By BN g

Chapters Teaching content
e e E M i i

Immune organ and tissue Thymus

Pl PUR R R A IS
Antigen

EARIN B TR

Antibody Monoclonal antibody
HMAZRSE HMAH BT R
Complement system Antiviral effect of complement
il S e NS RAE?S

Cytokine Cytokines storm

FRAL MR B
Major histocompatibility
complex (MHC)

MHC 5llfi KRB
MHC and clinical medicine

Concept of antigen and antigenic epitope Etiological characteristics of COVID-19 virus

P RRAR I FHUR AT T IORISE . LIRS A i)Y
Research on the use of thymosin in antiviral therapy,

taking COVID-19 virus as an example!'¥

HTELTEEARIG B [ AE )

[15]
A 5 P A IR S B L AR 1 i 1)
Preparation of Brucella specific monoclonal

antibodies!'?

HIMA R GE BT A DTIROR #E g A A R
Role of complement system activation in resisting

influenza virus infection!"”!

AHPRLEEHRI T M 58 40 PR - XU AL PR e P R 24
iy T ife e

Research on the mechanism of COVID-19 pneumonia
cytokine storm and the effect of traditional Chinese
medicine!"®!
TAEAR“COVID- 19" 3 (1) 18t A4 Sl
Genetic basis of asymptomatic COVID-19 infected

individuals!?
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T ik EL 40 PD-1 JHfiifk PD-1 S e I & B 3l g )

T lymphocyte PD-1 and its ligands (PD-L1) PD-1 and its ligands from discovery to clinical
application"”’

B Ik B4 B 4ii iy L s AFIYIAE RIS T RS T R A 021

B lymphocyte

240 ML SR P 1V 2

Cellular immune response

(LSUEREITRES

Humoral immune response

CIEER REIE:S

Innate immune response

ST

Immunological tolerance

ks GFA
Hypersensitivity

F B e
Autoimmune disease

G i B b
Immunodeficiency disease
i e f g

Tumor immunology

Pt sz

Transplantation immunology

B A AR
Immunological testing
techniques

BepEABiR
Immunological prevention

and treatment

Function of B cell

T MR R R YT
T cell antiviral therapy

PO LR B — LA

General rules of antibody production

E W40 i
Macrophage

It 52

Hepatitis B immune tolerance

PUR: (RN
Allergic rhinitis

F G (1155 2 D 3%

Inducing factors of autoimmune diseases

AL LR S

Acquired immunodeficiency syndrome

NK 41 i bz 4E A
Anti-tumor effect of NK cell

oA HE R R L

Transplant rejection

RPEIICHAR

Immunofluorescence technique

ST
Vaccine

Application of monoclonal antibiotics in tumor therapy
and anti infective therapy™*2"

PRI 0G BE I BEPE 1 )22 AP G SRR 25 5 0
,fﬁ.[ZZ]

Comprehensive evaluation of the safety and
immunogenicity of pseudorabies virus attenuated
vaccine??!
FERHRYRLRIG 15 SIS L I AR A3 B
Analysis of antibody changes after inoculation of
COVID-19 inactivated vaccine™”

I I 4 TR Rb RS 5 4 29 v 1 1 R )
Role of macrophages in the pathogenesis of COVID-19

pneumonia®¥

I it 52 19 1 G 88 I i )

Immune response in immune tolerance stage of
hepatitis B

NSt B 5 R TR A TR A S SRS IT Y
Epidemic investigation and Mongolian medicine
treatment of allergic rhinitis in Inner Mongolia

e TR R 5 B e ]
Microorganism infection and autoimmune diseases
HIV-1 ({728 5 5 4 7
HIV-1: variation and evolution
NK 2032 {4 (1) CAR-T 4 iy 7 1A LA a7 vh i
m?ﬁ[“]

NK cell receptor-based CAR-T cell therapy in the
treatment of solid tumors "

RS R SO KR AR e 4 i T )

Study on risk markers of organ transplantation
[28]

[26]

[27]

rejection reaction
AR B 1gM 1 1gG HUIARTEBTRUEIRIG Al 58 12
v g 7 )

Application of IgM and IgG antibody of “COVID-19”
virus in the diagnosis of COVID-19 pneumonia™®”
2R 375 NM-28 BREE 11 ST 225 4T By 1 i i)
LRI 1595 i 0 7T B )

Proteomic analysis and vaccine screening of
Mycoplasma bovis NM-28 strain!'?

Research and application of COVID-19 virus

vaccine!!?!
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Table 4 Innovative practice project in Medical Immunology (part of representative projects)
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Projects name Teaching content Awards name Grade and time Department

Wit 23 1t STASS 342 H B sl S\ A [ RAE A R H22(2023) T A [ RS

JHE IS B T (Tfh) Autoimmune disease
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BEARIE LTI
Mechanism of quercetin
regulating follicle
helper T (Tth) cells to
alleviate systemic lupus
erythematosus in mice
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Comparative study on
the activity of antibody
secreting cells by
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preparation technology
T 75 R 1 L A
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formation test
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WIR” ERFE

The 8th “national university

students basic medicine

sciences innovation

research and experimental

design forum” finals
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The 13th “Challenge Cup”
college students’
extracurricular academic
and technological works
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extracurricular academic
and technological works
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program for college
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(municipal) level
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education institutions
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Department of
education of Inner
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Department of
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Department of
education of Inner
Mongolia autonomous
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Figure 1  Distribution of Medical Immunology
scores in 2019 clinical medicine major.
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Figure 2  Distribution of Medical Immunology
scores in 2020 clinical medicine major.
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== Teaching design
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= Experimental operations
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c Learning effectiveness
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Figure 3  Students evaluation of Medical Immunology teaching in 2020 clinical medicine major.
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