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Introduction of evaluation methods of animal models of traditional Chinese
medicine on the basis of literature analysis

MIAO Mingsan” , PENG Mengfan, LIU Sizhe, ZHANG Yuanxin, LIU Siqi, SHI Qi, LUO Maoli
(School of pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract] Animal models are widely used in all kinds of modern medical experimental research because of their
importance in scientific research and industrial development. The use of animal models in modern medical experiments can
effectively help us to understand the occurrence and development law of diseases and explore disease prevention and control
measures. By screening the relevant literature on animal model evaluation and analysis from 2010 to 2021, this article
summarizes the common animal model evaluation and analysis methods, and discusses the characteristics of various model
evaluation and analysis methods. To promote the standardization of animal model evaluation methods, and gradually
establish a set of model evaluation method in line with traditional Chinese medicine theory and modern scientific concepts to
promote the development of traditional Chinese medicine.
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Table 1 Summary of disease types in the literature

S e WK S ESi] WK PR I
Disease type Frequency Disease type Frequency Disease type Frequency
TNl 152 B ik 34 S 1
Cardiovascular and cerebrovascular Skin diseases Trauma
HEHRN GEDHR IR
. 145 . 33 . 14
Bone and joint Immune diseases Ophthalmic
R o PR 2 SR s
Nervous system Kidney disease Otorhinolaryngologic
THILRSE 05 WRHI R ’ WIR ARG 1
Digestive system Dental diseases i Urinary system
i 7 LEERINEN S » AT 1
Endocrine Gynecological and breast diseases Reproductive diseases
R &R 67 EEI e ”» Lz o 10
Respiratory Circulatory Infectious diseases
¥ 59 IRGER 19 A2tk g
Tumour Hematological Acute and chronic poisoning
IR - W AR s s .
Anorectal diseases Bacterial and viral infections Other
xR2 SRR
Table 2 Animal model evaluation method
WA Ik B WA I K
Evaluation method Frequency Evaluation method Frequency
i 613 AT n
Pathology ) Gene evaluation
BRI TP
. . 586 . 44
Disease evaluation Syndrome evaluation
T S A I PG BRI AR
WIEZE A .. .. . -
- . 349 Based on the clinical characteristics of traditional 33
Combination of disease and syndrome . ..
Chinese and Western medicine
P 108 P77 ME 28
Behavioural Syndrome detecting from recipe used
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Table 3 Examples of modeling methods and evaluation methods with frequency > 40

IR IWIRFS

Evaluation method

k7L

Animal model

TRT ik
Modeling method

PR AR

Evaluating indicator

G4 R Yy
27 kA 6] Mbﬂi?ﬂfﬁ e R
PR Mechanical injury

Intrauterine adhesion

complicated with infection

R PRIEM v TSNk oo TR A O e A S A
Pathological TR AR ) BTN ]
evaluation Pulmonary hypertension  Intraperitoneal injection of
method complicated with  monocrotaline combined with
pulmonary ischemia-  vascular clamp closed the
reperfusion injury hilus of lung
) ST K S5 22 s i
HELF AL T TERBICLE 52 P s
Hepatic fibrosis epatic portal vein injection
P of Echinococcus multilocularis
) 2 I ST ]
) . Feeding with peat feed in
Coal burning fluorosis .
sick area
U 8 P R 2,
PRtk MR E R e
Disease Chronic atrophic gastritis Sodium deoxycholate drinking
evaluation combined with ethanol gavage
method
B 11 FRYIGR A IS
Benign Surgical removal of testis and

prostatic hyperplasia

injection of testosterone

FE PIERYJEEE MRARES H FILF A A i B L 2R 45 P 2
U, I 5 TR A AR S R IG A R B A T R A
IIfE.

Endometrial pathological changes such as endometrial thickness,
number of glands and fibrotic area ratio, and uterine reproductive
function was detected by uterine pregnancy rate and number of
embryo implantation.

JiZHAUEAS SO S s i 26 2L 4 9 B 2 TR AR
I TEAK A | 58 1 A0 T 0 i T 2 R B

Changes in the morphology, appearance and elasticity of lung
tissue, proliferation of vascular endothelial layer of lung tissue,
edema between alveoli, inflammatory cell infiltration and other
pathological manifestations.

WFRZUE A AL 27 REA 3 1 1 2T 4k LA 20
B A AR

Whether there are structural changes in the morphology of liver
tissue, whether there are inflammatory cell infiltration, fibrous
tissue proliferation and degree of proliferation.

HUA PRI B, A MG 45 BB & ik

Contents of urinary fluoride, bone fluoride and serum calcium and
phosphorus ions.

B R TE B AR, BT W DL e TR B A e
E2N(1 Vs

Pepsin activity, pH value of gastric juice, gastric juice secretion
and microcirculatory blood flow of pylorus and gastric body.

PURIIN B2 AN 6 = - ol | R TR I 2 AR R o
TR P R 5 B S PE L ISR

Volume, weight and water content of prostate were observed, and
the levels of testosterone, acid phosphatase and prostate specific
antigen in serum and prostate tissue were detected.
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BRI WIRFS B ROk B RIEELD

Evaluation method

Animal model

Modeling method

Evaluating indicator

R UESS & I
Jrik
Evaluation
method of
combination of
disease

and syndrome

17 %
Jii:
Behavioral
evaluation
method

TR VRN T
Gene
evaluation
method

B A R
(UC) e 12!
Ulcerative colitis
damp heat syndrome

R BRI AE
B3
Hyperuricemia
spleen deficiency
syndrome

UL R B
Jist

High lactose
diarthea of spleen
deficiency syndrome

JIF AR R R AL
g 1)

Liver depression
and spleen
deficiency
depression

B fe e o)
Psychological
sub-health

B /R 2% itE s T

Alzheimer’ s disease

BRI

Fatty liver

JEEL
Obesity

LA T
Cardiomyocyte
apoptosis

s DR 22 8 v g 1l
R TRl FI4EK 8 h
H A ARAR iR
Disease factors
superimposed on high-
fat feed feeding or /
and daily 8 h climate
box placement

SR T B + oy IS I
SR ARDEL IR 5 + /)N
T

Potassium  oxazinate
combined with high
purine fertilizer, sweet
and thick feed feeding
and small cage
environment

b LS T e LA A L
IR I/ B L
Gradient increased
high lactose
concentration  feeding
combined with small
platform standing

BEBLAN 1 & K
Y

Random external
stimulation combined
with rhubarb gavage

CRSIVR) G E S L
Compound stress
factor modeling

AB25 ~ 35 ¥ T B Ik
BB =S AB25
35  solution or
combined with
glutamate injection

e R v B R RS A
T2 R

High fat and high
protein feed

with methionine

s Ji G A I
High fat feed

12 3= 3 Jok AN 58 4 4
EIRES

Incomplete ligation of
abdominal aorta

— AL (SR KRS K SRS AR ok 8
TETREE ) AR S5 K BE R o o N 285 M 4 2L L K
BEME

General conditions ( appearance, mental and activity status,
weight, amount of drinking water, degree of diarrhea ),
length and weight of colon, weight of spleen, appearance and
pathological changes of colon tissue.

AT RV ML D-AMERF- 738 e Dk i 0] | 375 PR R
AR,

Behavior score, serum D-xylose level, exhaustive swimming
time and serum uric acid content.

—RORAS (A R POK R B EE oK E ) N
JINE ML D-ABKFE

General status ( body weight, food intake, drinking water
and fecal water content) , grip measurement, serum D-xylose
level.

LSS A S0 R FE S RIS U 5
WIFT A T8 b5 2 S PP AR BE

The degree of depression was evaluated by observing the
difference of behavioral indexes through open field
experiment, sucrose preference experiment, tail hanging
experiment and forced swimming experiment.

K 2 S e A R S AR S 1 5
BTN DU Z M AR AR
Sugar water preference test, elevated cross maze test, light
and dark box test and open field test were used to evaluate
the lack of pleasure and anxiety.

Morris 7K 28 B A7 R A K DAY RE (LA T #0128 (] ¥R R BE )
LRI TR VA= ki A

Morris water maze behavior was used to detect the ability of
positioning navigation and spatial exploration, and the ability
of memory and learning.

PCR a8 25 356 PR 7 /)N BsUI- 20 B B s i v =k
Expression of leptin gene in mouse hepatocytes and
adipocytes was detected by PCR.

PCR I F FE £ 2 orexin A mRNA 33k,
Expression of orexin A mRNA in hypothalamus was analyzed

by PCR.

Ao JULE L 0 5 B R I ( ANP) LI 8M K ( BNP)
mRNA FIE KT,

mRNA and protein levels of atrial natriuretic peptide ( ANP)
and brain natriuretic peptide (BNP) in cardiomyocytes were
detected.
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BRI WIRFS k7L TRk PR bR
Evaluation method Animal model Modeling method Evaluating indicator

) AR R AR T WSS HE(E RERIE AR IR 50 B — SR AR AE (431
i AR L2 JHeHE W AR R, IR SRR .
Gastrointestinal heat Heat  accumulation feed Color of urine, the number and shape of defecation, anal

feeding  combined

loperamide gavage

accumulation type

S 2% S ) ‘
IR e pnpenac

kAR M
Syndrome  of  phlegm AR

Syndrome i A High fat diet combined with
evaluation dampness  stagnation i subcutaneous injection
method precocious puberty of Danazol

P I L i MR

Kidney Yang-deficiency Adenine gavage

with  temperature and general signs ( secretion, lip,

limb  color,
respiratory rate and coat luster) were observed.

v R R IR T I 5 BT

WL B BEBOE HEIE IR B & GG R SR,
Changes of mobility, the shape of excreta, the smoothness of hair
color and body weight were observed.

SRR (I8 ST BT BAMRIOLE, IR SHESERIL, LR
[BEler g &= N R R N N

Loose skin and flesh, fear of cold, arched back, erect hair, dry and
lusterless hair, polyuria, loose stool and other conditions, even scrotal
contraction, mental depression, retardation, less activity and weight loss.

PRI IR R HEIR IRME BRR 2 A 2 XA 1
BRI SFAER , LB WAL AT AR 4 S 4 A
JRAG L IR BN F357 (CHEDR BOE I HE R [ B A IR 5t
RIE) TEBLHEAT R 25 PPN, R 45 A A 51 IR 2 20
LSS (BRARD™ 5K | b B 4R M HES 21 0L 1 AR 1 O
JEE A RAEIR M B R 55 ) O AT = U B PRA
LR, PR i 47 i 96 2 3 1B 3 AN [ R ) AR
P RMURRAE L, 5 45 W S 5256 (2 Bl [ |
JeJ 2 B N TR] MR UK 255 A% ) A S P
F(IL-1B \ TNF-a 25 ) 7K V-3 47 2l 5 28 114 i B
M PR 5 TR R A R R A S AR AT 1 AL
B, D S i it SRR AT 5 S AR A 3R (I
D BARRIRAL ) S0 0 BTN AE A M
AR P AH B PEAN 7 vk | B — 5 R E RE A B
BE 25 SR A (B I AR BR . b B
W TR/ AL IEE s o B e A
T2 5 R R B i AR by T A A A
FRPEAN i Bl LU RS B 2B B P B IA R HE L i
RER AN F 25367 1 OB AE (9 B 25 i, 4
TFR R B BAR ST AR U B BRI 5 2 24 A9 R A
g5 b RBP4 G P BRI SR AT sh s Y 1Y
PN A ) T A A B2 24 R
PRI T BRIV DR A (R
JE) S, LTS DR A P R AR AR
S5 PR B A — B S Wk, T LA Z A
AL A58 A BE AT Sh B R PRAN IS IR
WA B AR AR AT — E T BE AT N 2 2GR 2
TR A SETUME R AL, 100 920 S R 7 4 2 2 A A
PEATIRERAE S, AL Wi A . N LASS K (46
F B PR 6 B4R RO o (45 5 PR AR L) |

S5 22 A L 3 2 AR AR O 15t 97 Tk 45 i R R
RPN AR IR A R DY R i (ALT) |
RA GRS A WG (AST) W T, VB N 8 45 1 b
AU DAL BRI R BR WU | IR R R S 1R
J B R BB IR R IR 4 A SCEk
HL PRI B AP EMCH R, HZRT
TR 2R A0 B — 1, M LS AN [R) % 9 B B A AR AR
PR AR A BIVA Fh 4 A 22 Ak s I LA 2t T o ™
R, WX LAES (X ER DL ALT AST /A 1A
JF 5, B Anaf F1) ) ALT , AST {85 1F % 5h ) I
JE T S 0 7™ S AR B (R 2 v BE B R A7) 1
TCEAHE IS , B T 45 B 9 B AR E 78T
“PRIESS S VR T R IESE & VRN O A RE
AL UG 24 6 A a0 — 1 O 6 B B KUV
P A AL I 4 A A0 R 1R B0 L IV | PR TR
SERE AR AR LR B AE N 2 A B U B o o AR Ak
B, 0T LS #8439 0 HP B IE A AR AL R A, 48 T I
PRIFFE ., Q3 5o 08 25 1 B8 ok AR 28 TR 3l I
KABEC JRIE B b s 45155 00, iz kA C iR %
e S UE M0 2 o 1) D £ R A ML S YR IR O 3
it B AR E A LS i S0 HE SR 4140
PREEP AR | 4 [ S A A A A G Il 3 AST (ALT | TG |
TC 5 AT IE 275 RE M9 28 ELISA A6 it
T 7 K& GAS 1 MTL, 2 e & 7 S Bk, e & H)
W B A S TR 2 g M P DAL S ARG AR B
W, H  AZ 2B GAS VR I B i HGE R
TEFETR B GAS FHE VR« A B IR PR B TOUIE 3
20 R R, MR R s R - R AR
SLUIReM R, BRI A BRI 1T (cAMP) T Rk
R 545 (cGMP) FEA% . cAMP/cGMP LB T, 3%
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0 20 2 e g T DX 350N i I 440 L AR A O | p-JAK L/
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N, WA IL-6 A1 TNF-oo mRNA A28 AL AR R K B
TR N SAE R VA P8 b, 456 TR A i B2 B
LT S ALT I AST JKSEAE NI D-4 4
EFLBEE G Pam3CSK4 57 1Y SD K R A ME 44
TSR S BT AR s DMPK A G 2 A R Ak
K AR AT DLy /0 A BN AR 265 1103t b ) Fil
JE 25 RS A (R JE R TR B
DA CHE B —E hTEE, HJE, —FhR
Wavh M A FE G A | BN B LA B RPN ME DL
NI A, HLBE DR R AR TE AN 8 bn A X B — A
KB B ot AR A BB, A S 0y Al 47
PEEAR , 7652 BRI b al R AR A A B PP B

“EET PG EE IR N T TR R
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