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[ Abstract)

importance in scientific research and industrial development. The use of animal models in modern medical experiments can

Animal models are widely used in all kinds of modern medical experimental research because of their

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

Disease type Frequency Disease type Frequency Disease type Frequency
U i 1 152 Bk g " S 11
Cardiovascular and cerebrovascular Skin diseases Trauma
HEHRY BREDN i
.. 145 . 33 . 14
Bone and joint Immune diseases Ophthalmic
MARGE 99 B S 28 H B 13
Nervous system Kidney disease Otorhinolaryngologic
THILRSE 05 WSS ’ WIRFRGE 1
Digestive system Dental diseases Urinary system
A 73U 7 TR B LIRS ”» A BB .
Endocrine Gynecological and breast diseases Reproductive diseases
LR ES 67 TR F G » lEE ST 10
Respiratory Circulatory Infectious diseases
i 59 IRGERED 19 gk 8
Tumour Hematological Acute and chronic poisoning
7R 7 0T 5 P 18 He 2
Anorectal diseases Bacterial and viral infections Other
®2 SR I
Table 2 Animal model evaluation method
W I K WA I i IR
Evaluation method Frequency Evaluation method Frequency
) 1 K 1PEAM
i 613 SR 7
Pathology Gene evaluation
BRI GO
. . 586 . . 44
Disease evaluation Syndrome evaluation
- -8 5% Il R4 55
S PR ISR A N
_— . 349 Based on the clinical characteristics of traditional 33
Combination of disease and syndrome - ..
Chinese and Western medicine
Tihs# 108 L5 M 28
Behavioural Syndrome detecting from recipe used
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Table 3 Examples of modeling methods and evaluation methods with frequency > 40

BRI WIRES

Evaluation method

YR

Animal model

BRIk

Modeling method

PR R

Evaluating indicator

BUBAR i 5 e

Mechanical

A

Intrauterine adhesion

injury
complicated with infection

T YRR JSERE BRI R A AT R L 3R A5 R N R B
U, A 5 R A AT AR 3R VR G R B E R R AR B
itE,

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.

T e PSRRI R GO M BRI R T S A S IRALUBAS SN B A I S P R R A T A
Pathological PR IRl I TCoK I | 58 1 0 0 S5 B2 R B
evaluation Pulmonary  hypertension  Intraperitoneal injection of Changes in the morphology, appearance and elasticity of lung
method complicated with  monocrotaline combined with  tissue, proliferation of vascular endothelial layer of lung tissue,
pulmonary ischemia-  vascular clamp closed the edema between alveoli, inflammatory cell infiltration and other
reperfusion injury hilus of lung pathological manifestations.
JFHBOEER TG UE B A S AN iR S 2T 4R 21
e FEI TN BBk W TR
Hevatic fibrosi Hepatic portal vein injection =~ Whether there are structural changes in the morphology of liver
epatic Hbrosis of Echinococcus multilocularis  tissue, whether there are inflammatory cell infiltration, fibrous
tissue proliferation and degree of proliferation.
JRER e 29 9o DX e AR A R BUAR IR 3 8, DL s 85 s T
) . Feeding with peat feed in  Contents of urinary fluoride, bone fluoride and serum calcium and
Coal burning fluorosis . .
sick area phosphorus ions.
) FEMERRMACH A B HEAEEME SR H A, BRI LUK AT TES AR T
BRI RS 00 HEH EZN bR
Disease Chronic atrophic gastritis Sodium deoxycholate drinking ~ Pepsin activity, pH value of gastric juice, gastric juice secretion
evaluation combined with ethanol gavage  and microcirculatory blood flow of pylorus and gastric body.
method MR T AL T K T RGO AT R L5 2
T F R s 2 L1 FARYIG S AL I S R R A S AR R U K
Benign Surgical removal of testis and ~ Volume, weight and water content of prostate were observed, and

prostatic hyperplasia

injection of testosterone

the levels of testosterone, acid phosphatase and prostate specific
antigen in serum and prostate tissue were detected.
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R/ WieS BT AT P8R

Evaluation method

Animal model

Modeling method

Evaluating indicator

JRIELE A P
Jii:
Evaluation
method of
combination of
disease

and syndrome

17 R =97
Ji ik
Behavioral
evaluation
method

TRV I 1%
Gene
evaluation
method

(UC) i FAGEN
Ulcerative colitis
damp heat syndrome

R R AE
JEATAE
Hyperuricemia
spleen deficiency
syndrome

iR E L B
(s

High lactose
diarrhea of spleen
deficiency syndrome

HE 45 1 M 90
b 1S

Liver depression
and spleen
deficiency
depression

LB AR
Psychological

sub-health

B /R 2 it kg L7

Alzheimer’ s disease

BEH AT

Fatty liver

1)
Obesity

LWL g =2
Cardiomyocyte
apoptosis

P PR 2R B e A i)
FHRFEE MK 8 h
PR SR A
Disease factors
superimposed on high-
fat feed feeding or /
and daily 8 h climate
box placement

SE R R + 7o I AL
R BRGRDEL IR IR + /1N
TR
Potassium
combined with high
purine fertilizer, sweet
and thick feed feeding
and small cage

oxazinate

environment

el JEE 1 o v L
MG I/ B oL
Gradient increased
high lactose
concentration  feeding
combined with small
platform standing

BEAILA T 7 S8 A R
W

Random external
stimulation combined
with rhubarb gavage

ZREIIR) OSE St
Compound stress
factor modeling

AB25 ~ 35 W Bk
ERETR IS AB25
~ 35 solution or
combined with
glutamate injection

[ g g = Kb A Lee
SRR AN

High fat and high
protein feed

with methionine

e AR ARDRHIR 7R
High fat feed

Ji E Bl ik AN 58 4 4
Lk

Incomplete ligation of
abdominal aorta

—PRAF I (S KERAR S BT SR R oK R
1SRRI ) LIRS I R A I o 45 1 A U UL B
HSE,

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.

FTAVESY ML D-ANEKF g 3930 DK I [8] | 1L 7 PR R 5
AR

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

—JBRAS (TR R PROK i B 2 SR BN E )
JrsE ML D-AKEAKE

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

b5 BT RS RIS %
WLIUAT A3 b 28 ST AT

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.

WK A 2 S o A8 K SR IR AR S W 47 5
AT P Z K BRIETRL
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 & B AT 2 K AL RL 2 L ALAT FI 25 [E R 2R BE
Krilic > fig

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

PCR A R HE A e/ N T AN 22 s AR i ks
Expression of leptin gene in mouse hepatocytes and
adipocytes was detected by PCR.

PCR I~ FEitiZH 21 orexin A mRNA ik,
Expression of orexin A mRNA in hypothalamus was analyzed

by PCR.

A LR o 7 A B IR (ANP) R B BK ( BNP)
mRNA FIZE HKF

mRNA and protein levels of atrial natriuretic peptide (ANP)
and brain natriuretic peptide (BNP) in cardiomyocytes were
detected.
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2R3

W Tk

Evaluation method

YT

Animal model

I RF

Modeling method

TR

Evaluating indicator

FAVRRL R B IBA I8 IR T

B pg (21 JHeHE
Gastrointestinal heat Heat  accumulation
accumulation type feeding  combined

loperamide gavage

¥ 2L N
E RS g g e )

WIRFS Sond PR SRR
Syndrome Syndrome - of - piiegm High fat diet combined with
. dampness  stagnation  in S
evaluation ious bub subcutaneous injection
method precocious puberty of Danazol
B B JIR I 7

Kidney Yang-deficiency Adenine gavage

with  temperature and general signs ( secretion, lip,

W PRI HEAE U SR TR AT B0 S — AR AIE (53-8
Yy s OB PRI R BRI .

feed  Color of urine, the number and shape of defecation, anal

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

[ R e A R 6

WZEIE B BUE HEIEAR Bk OGRS IR
Changes of mobility, the shape of excreta, the smoothness of hair
color and body weight were observed.

AN 198 S R BAMETOERE, 2K JEESFEE I, B
e e it E LU IR N e 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.

PR PR 2 DR HER R IR 2 | 4 X A i
P AR, LS A B W i e 30 Bl R A HE
PRAG DL PR B0 157 (CHEDR B9 B | HE B 8] B Ak IR e
RIE) FEBLHEAT 120 P-AN | SR 45 4 AT 51 IR 80
LSS (BRAAD 5K | b B A i HES 3K AL B AR 1 O
E A R BLR A5 ) O HEAT 215 OB PP 5
FEU, PR T ) B 96 2 3t 1 2 AN [ R B )
P RMURIAE N, 85 S5 W3 S 98 (A8 Bl 1] |
JE 0 i B O] A R B T A R0 A S
T (IL-1B TNF-a 55 ) K- 247 3 ) 458 7 1) i B3l o
M TP 5 T B 8 B R A S0 3R A 1 4K
IS5 i 7 s B, 4T 5 s AR A 3R (st
D BARRIGEAL ) S0 s B A R A
T AP BT T 1%, B — s T RE R B
P25 SRR A i (HAR A I R AR BR . dnh R
WHE T8 s s e B FiE A
T30 B R B i AR R R A I A
FRIPEAR i BrafE LU RS B J2 5 b BRI, M DL A
BER FANE 25677 1 SOt P A A v B 25 N, 3
JHR B P B AR S U B BEMG  r BR 25 B R AL
LR b SRR BEPE 45 45 o B2 N SR AT s B AL Y
VAN SEAT AT AR B B2 24 AR A
SPIRPEANT T7 8 B PEN DUSEAR A (K
FE) SN, LY | ML PR 4255 P B SR AR A A
A5l R AR A — EOHE AR, /T U Z A
SARHLHIAISE S /A BEAT SR R PR, LT IR
TR B bR AL A AE — R P B AT N 2 U R
A SETRE IR , T /0 R AH IV 4 4 2 B
AL RE , L2 Brim R, an DASE B K 45
F et B TG S 38 B0 I (45 5 R E AR ) |

25 B 2120 A1 A B 27 oA AE VR SR 15 97 PE 45 i 4R 9
RPN AR DAL Fp T R s S (ALT) |
RAG IR AT (AST) WGP, V8 b 3 405 A b
A5 LA PR R R L | IR R AR A
B T RE SR B AT PR R PR A5 A Sck
AL PRI DM AP EMEH R, HZRT
T IR 2 A B — P, X LA B g AN [ 2 0 B B A A d
PR AR A5, BIA Ak 48 Bm A8 A o I A f Ak 9 ™
FEAREE, WL LAZS FOAXTRR LU ALT (AST 1B M3
FF G , (E A A F ALT | AST i 25 1E % sh#) iR
JEE VKT A 0 7™ B AR (R R | v R B R A A7 )
TCHIRAE S, B I T 4555 BEAE bR A T 1K
“RUESS S VR 7 RIESS & W 7 TA RE
AL B IR 2= 8 AR A0 — WA 00 1% Bl R KU/IME
PRI RS AL B T8 b A0 R T 00 L I R
GHRPR AR AL TR B A N2 A A B U0 B o o AR Ak 2ot
T AT LA #4395 o v B GiE A AR AL RE A, 48 = I
PRIFSE G o W28 1 8 ARG MRS WE BB i
KAEZE, BSOERE R sUR A5 1500, KA T2
JaR P AR 2 b A T £ A AL S O RIS A,
i B AR E T L7 i A SCH HE ISR 4140
PR 4 B Eh A B A il ¥ AST (ALT TG |
TC & iS5 A BRI PR 22 , ELISA A I 1
TH IR K2 GAS F MTL, 2 e & i Dt , i &)
VBT £ A M TP M g 0 AL 5 0 BRI AR Y R A5
B, o A2 GAS E A I YRR Y e
TEHEDR, ¥ GAS FhE S AL B 1B HGIE” A IO 5
Z— W R, B R S A - R R
SruiBe =, R I BEFR IR 1T (cAMP) T IR
2 54 (cGMP) F&AIK . cAMP/cGMP L Af T+ &5, 34
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i & A 5 AR (R EE B A 2 T R 2 AR SR Y
BT Z —, B CUE” AT B E P A
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mesE Wiz USOFE bR L iE T B4R, FSH Al
LH J} %5, E,/T F1 ¢cAMP/cGMP F 141 4% 45 75 4 15 B
FRE TR B B A TEAN R A 234 5 ) 35k PR 4 2 % B
KR 5 04 41 M8 715 5 30 I R B AH OGS R R A
RS 2 RN T R A 4 2 & B
SLER AR AR KT L, BRI IR IR
KSR VA T R 2 N9 BH R E A A AR Y
B“UE” WPEY DL Uie” Oy A IR R AR L 4
b AU AR SRR AR oA, A — o R
PRSP

“CLATTIE” PEAN 7. < LAy (J7) DUHIE™ 2 ]
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U155 g i B8 Jm PR i 2 B, TR
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PR (0] {5 BE RN AR 7, B0 & JR A B UE 149 3
B UE 95 AH AR AE 5 AN TE” 1 B0 A
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