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[ Abstract]  Colorectal cancer (CRC) is the third most common malignant tumor worldwide after lung cancer
and breast cancer, and is the second leading cause of cancer-related death. The causes of CRC are complex and
treatment efficacy varies according to disease stage. Animal models thus play a critical role in research into CRC
prevention and treatment. This review critically assesses the pathogenesis and characteristics of CRC from the
perspectives of traditional Chinese medicine and Western medicine. We also discuss recent method and mechanisms of
modeling in existing animal models of CRC. Current CRC animal models are largely based on modern medical
modeling techniques and the evaluation criteria are also mainly based on Western medicine diagnostic indicators.

These models are thus limited by the lack of combined traditional Chinese and Western medicine approaches in terms
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of disease diagnosis and treatment, making it difficult to elucidate the mechanisms responsible for the development of

CRC. In addition, reliable large-animal models are rarely reported. A better understanding of the mechanisms of CRC

integrating traditional Chinese medicine and Western medicine may provide useful insights to improve the predictability

of animal models.
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Table 1 Overview of transplant tumor models

FAl AL ) TER T 1 RERLRE
Classification Animal models Modeling methods Model characteristics
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male)
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Disadvantages: Dependence on in vitro culture
materials, high technical difficulty, and absence of
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Table 2 Overview of carcinogen-induced models
RIS Y TERLTT RRRLE 1 ML
Subclassification  Animal models Modeling methods Model characteristics Mechanism
ANEURR RS 20 v RS T R AL AOM 2 U R 5 S DNA T
AOM (VW 1| mg/mL, I M 20 A8 B L RS R e O° - L S R0 440 Y 808
12 mg/kg) AR 1 dJaksth BEST SRS AT AR (9 KA e R0 DSS BRI B
KB MW E 2% 19 DSS B PEa IR B 5 12 AL S A 1
VAW UR 6 d R B ORI SRR RS B BT BOR) 45 M e A
- WAL, I W,
e C57BL/6) AOM (1 mg/mL, 12 mg/ Advantages: Suitable for early AOM induces carcinogens of
AOM/DSS N !<g ) ) was injected hum.an u}cerative .CO]iﬁS 0°-methylguanine  adducts in
model C57BL/6] mice intraperitoneally after  carcinogenesis  and  innate DNA after metabolism, then it’
weighing. The drinking water ~immune research, simple and s combined with pro-
was replaced with a 2% DSS  feasible, high modeling rate, inflammatory agent DSS to
solution on the third day and excellent repeatability ; disrupt the intestinal mucosal
consumed for 6 days. The Disadvantages: Long tumor barrier, resulting in a colorectal
tumor formation was then formation time, low tumor cancer model similar to human
observed regularly. metastatic potential. inflammatory intestinal injury.
cg o, L % il EE
PR RUT S PP g g e 2
(200 mg/kg) , [ b 1 J& )5 B
USRI 29000 000 0 o s 1 gy
DSS FE, O 7 d Sl i 2 o E R L
TLE R . f‘j‘)ﬁh‘)rﬁ,lﬁ?’iﬁﬁﬁﬂ‘lﬂ% o
PhIP/DSS Cjr: CD-1 (ICR)  After weighing the rats, PhIP K. R . {)l}IP E,@ﬁ%,aﬂ@%\’ﬂﬁ fit J1 %
| FOELTT ( 200 wmgke ) was Aﬁvantages: Slmp}e operation, 75 DNA 4%, . ‘
PhIP/DSS Gir: CD-1 (ICR)  administered orally. Afier a suitable for protein expression PhIP can cause an imbalance in
model rals' one  week interval, the research ; cellular oxidative capacity and
drinking water was replaced Dlsa.d vantag o5t .h s DNA damage.
with a 2% DSS solution and  C2rcinogenic to multiple largel
consumed for 7 days. Tumor orgar.ls. . and . has sp.emes
formation was then observed spemﬁmfy, V.Vnh a slighly
regularly. longer time to induce cancer.
DE AL R A B A A X i B A
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A v i H O =
i v gk 0 SR VIR Ry s g b 0
W4 m/mL T A, RV AR A5 5
FRUHEVEFI B 4~ 6 mg, Ad? - ”>oTh  ORHETES. s 52
MR 3 . ntagess e operation g N £ R
Prepare  MNU in sterile technique is relatively simple, Exact  mechanism  of  the
MNU 5 #4 SD K teoet) dis I')ll J ) ) ~ the success rate of model o offect of MNU is
MNU model SD rats titte water. - at - @ induction is high, and it is easy caroinogenic. etiect o =

concentration of 4 mg/mL for
rectal infusion, with a dosage
of 4~6 mg per infusion and a
frequency of 3 infusions per
week.

to observe tumor development
under colonoscopy ;
Disadvantages : Requiring

multiple infusions and
preventing  drug

administration ,

reflux  after
long  tumor
(12 ~ 16

formation time

weeks) .

still unclear. Multiple signaling

pathways  and  transcription
factors are involved, such as the

p53 signaling pathway, NF-«kB
signaling pathway.




154 o LA BE AR 2 2025 4F 7 A4S 35 4855 7 Chin J Comp Med, July 2025, Vol. 35,No. 7

RMRAEE Y 41 205 B K AE AR e AT 2 B, B K E
Wt {55318 5 | 20 B 915 DL S 9 0 S5 07 A O S At
HEHMN R, RINZAE R E R AR B A —
SEHTST

2.3.3 MNU f&#!

FEAb AL G4 N-H 3 - N - WA 3 ik ( MNU)
I N-F LN A3 - N - Al FL AR ( MNNG ) 5
R AR AR DL 2 Rl 2SR
S ) MINU SR fg 40 30 R FH K RO AR X 3l
W, UL B 1 R AT 15 A S 00 VR AR X AT ERL, 7E
ToAPEIN TN HoA BRI 7 s % (56
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PR T S A TR 1) A AR S 30 4 et DA 4
31T CRC N TR sh Wil (v i B o5 o
2.4.1  JRsEtE R AR

APC BRI T 5 SR E/RKE 2 X 24 2 5
WAl , ATV B-catenin A F A1 2L 40 i A
IR TR AN MRS RT. APC J& WNT B2y
BEEGPEHT T, #ad 80% 1) CRC £ H APC
FEHRAE . A 1990 4F RN 1 Z B N- 23—
NIV fif§ £ & ( N-ethyl-N-nitrosourea, ENU ) ¥ it i1
S C57BL/6 /N APC LRI 1655 850 v & TR
Wb e A 05 A8 AR I /N B R CRC JRE , I
K% /N AT 45 0 ApeMin /N B AR 2 ik —
F PRI PR 9 AR R A] = Az e iy S 2% B 1 Sl
RERL SR, 5 A3 APC FEH 578 S B i i 6
RIANE , N2 APC FE R R AR =B R A 25 i A2
JF BRI Jre Ay it v MR 5 i/ B o8 48 R AR
N ERENEZ BN, R, 5
X APC 5E A [a] A & A7 0 56 PR & i,
ApcMin/850 . APCA716 ., Apc1638N , APC A468 FI
APCA474"%" X BERERIAE ApeMin /N LAY FE 6l E
BT AL, B 5 N CRC % 53 i AH 8L 1

R

A1, F344-Pire K AR H F344/NTac K
S 356 DR s T G, 3 o R B K B APC SR R S A
HH, 8Oz K BAEA 5 AEALLE CRC BRI,
FEI 512 R M AT (] B 0 R, LA K R L
PR RSB M LR, 5 APC /N
BORUA H, i KRR R T K 5 A K 2 W7 A
TEIE R S R R AR HA — 2
2.4.2 AL AR B AP K i (hereditary non-
polyposis colorectal cancer, HNPCC ) f& 7

HNPCC JE—Fst et Bem , HARRAE J2 22 16 1Y
DNA 4 Bt & & 55 X, i MLH1 , MSH2 . MSH6 #il
PMS2, TR L P E M &8 . 7B/ S F R BR
Mih-1 B¢ Mih-2 DA, bk T 400 i 2% % A 9 22 [
AR F 25 5 & A= B W M, J2 WF 58 HNPPC
) B A AR L0590
2.5 HBIRE

S R R A AT R W R
B itk EL 256 R 45 38 il PDX 1k PDOX 45578
T I I8 0 s RS AR B0 L b | J5c 0 B B B A
JIF, 4% CSTBL/6 MEME/INE (8 IS 7 /N, ¥
MC38 4 a3 55 30/ BRLUR T B  RERT, MC38 fif
A A SR TR B B ILZS 46, R CRC %%
AR AT CRC B IR IR T, AT, Fl
HNEGIE 5 Matrigel 1R A, & T #AH 2] NSG
ANERAR PR 7= 1 35— AR S A RS A ) 1R A 7 R
NSG /IR, AT &AL KD PDX RS L K i
2NN iU

3 fE CRC XEHE &2

A A T2 B e T R W g — A
BEop i 40, B dcn i« i 25 < e < i h AR
5 BACEE 2% CRC RYSERATEARZEAL, SOl
AR S IO BRI R R
FUBEAY G BIDR 2R, i 80 R I8 7998 BHL 2 R e e 2
F AL A e, SR I E
PN AN IDN7E RS N R TSN 1) 3
CEEZ ) )i A AW 1A

BT (4 o e A0 L W i R DY R 45 52T 4R
M) B G IR B CRC P EEIEBRIS RIS 2
—RALFEARE : (1) IFMEANIRIE 5 (2) LR ik 5
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(3) JEEBHEEE ; (4) FFEF BB E; (5) L6 &

UE 3 5 —RAAEAR S (1) BRI ; (2) RFEAR

TR RRE K b s 254 LRy 2020 AR AR AR
IR EEIG RIZI7 AR TS 1 58453 50 ) B9 48
hERZES EE R RS g Y,
DN 7KL R TR AL ORI e = 7N A
B, W PR I B I R HEAE > 1505 KA MR ek AE
REVE SRR A | 55 I RSV S8 0t 5 7 A R
ESd e R WS TN IS Y N VN RS O WEN 70 119N

AL JE DA i = ) B AR

4 HE CRC IFEER 45

UL SR R T B i SR, i
FH AR B DR HILER S R Ik 2 A PN S A
TENAE 3 4y B 1 i b 04 3l A R A ot SR A
b A R EE R T, 4 A B R S 5 R AL
il AT LA Sl 4 A5 R ] s B A B - A% )
ik, NI B JRE 45 45 B Sh I (IL36 3)
X B P A DR AL B2 PR TR AT S R IR

FEREIE , HAT T EA SV TR S

®3 PEIERER

Table 3 Overview of traditional Chinese medicine syndrome models

RERIZEAY KR AT W AR
Classification Animal models Modeling methods Evaluation indicators
LA L (LT L H b = T A %
B AT (B BeATA s —BRiz L5
TIE ; G M
PEIE CRC HEbE ICR /LT I%HE'/L’.EJ[LE%.*'AOM/DSS ines Blood lipids, . blood. glucose  ( total
. High-fat diet + AOM/DSS cholesterol, triglycerides,  glucose ),
Phlegm CRC Male ICR mice . .
treatment physical signs ( occult blood ), and
behavior; Er Chen Tang is used for
formula testing and verification; enzymatic
activity
I I (33 C£2 °C,93% +
; N - 2% ) BB+ AOM/DSS 17 , .
IEHRFFIE CRC Wt csTBLeN )TN B R R KR
. [77.78] High  temperature and  high .
Damp heat stasis toxin /N L Body mass, rectal bleeding,
drome CRC Male C57BL/6N mi humidity (33 °Cx 2°C, 93% = ) characteristi
syndrome ae miee 2%)  environment + AOM/ Slo0t chataciensties

FESIE CRC
Cold and heat syndrome CRC

JFEEF L CRC

Liver  metastasis,

deficiency CRC

spleen

Hilif% A5 JEEE L CRC

Lung metastasis, cold
coagulation, blood
stasis CRC
A7 R L5 CRC

Blood transfer, qi deficiency,

blood stasis CRC

Wistar KB ™

Wistar rats

BALB/c /N[
BALB/¢ mice

WEPE BALB/ ¢ /MRS
Female BALB/c¢ mice

Witk BALB/ ¢ /N
Female BALB/c¢ mice

DSS treatment

PUIE . B C B +DMH ; %8
iE : VKIKTHE B + 10K A+ DMH

Heat syndrome: Capsaicin ethanol
gavage + DMH; Cold syndrome:
ice water gavage+cold water bath+

DMH

SERRDIER ST CT26 A1 + 42 K
PEOK AT

Half splenectomy injection of CT26
cells+decoction of Shengda Huang
water and gavage

BT EMNE LIRE ki + B
Ik EEST C26 4
Subcutaneous injection of
adrenaline + ice bath + tail vein

injection of C26 cells

B 70 Sk LT 5 0 -+ i ok
5 26 4
Quadriceps injection of Reserpine

+ tail vein injection of C26 cells

HMIUARAE SAEAR AL SR B oK
BT AR K AT RS B
Symptoms, food intake, water intake,

body weight, glandular and nuclear

morphology, enzyme activity

AN IRV W1
Appearance, stool characteristics, open
field test

SEMRARAE il VEGF 263k \MMP-2 33k
of VEGF

Symptoms,, and

MMP-2 in lung tissues

expression

AMUARY BE | A il 7% B8 45 15 &k L ERK1/2
MMP-2 & MMP-12 & 1 3355 &
Whole blood

metastatic nodules,

viscosity, right lung
ERK1/2, MMP-2,

and MMP-12 protein expression levels




156 o LA BE AR 2 2025 4F 7 A4S 35 4855 7 Chin J Comp Med, July 2025, Vol. 35,No. 7

4.1 BRHESEEREAHED B

H AT B el I8 o A5 75 3 A5y Tk K 2 3 T B
YIS P BRI A IS BT R, N
JEL R T 250G A 2R s DR AL S &, L aE AOMY/
DSS 5% ICR Mtk /NEL CRC, I8 1t 7 A fal el 4]
MRS SR o JEE S5 e, LS I A I v
CAVIB R Hh =G R AR ) MR, Bl A/
AT AR AR I IR 3 AR 5 Ly, i g 5
CRC 2%V Z W Ag Wi fC s ACSL1 Fil ACSLA
FTEPE , i CRC HEIEIZ WAL 2 T LRl 73 Ak,
W T R AT IR A R 5 R
RETEIAE IR KE S AOM/DSS B G5 T i
SLAE E AR PR B IE D BB LS R
B R NTT TR RE B 78 MK b | 3 B2 A B 2 A )
R4 T e T AR R AR v | DA AR /N B PRI
15 FHRREE 08 B AR RS il 25 5 | 8 Rl i
) B & IS TG A RE TR AR AIE Sk 18 RO 7 I A
WRLIBRAET  BLAh, 78 K RS AL i
i el KoK 25 & VKK IR R In C B B
1977 M HE AR M Wistar K FLZEPGIERE AL I
1E 6 JiJ5 , A DMH B2 FESHES 12 A MR
s RS DTG AR UL R A ML AR A FE | AN [R] ) A
85K 1R KR A, LA AN WA AE B2 i R AR AE
B Yok REE R LA REIE RSN
RERIPEA $5 45 , e A, B8 f AR AT LA S MLAA Y
FEMAR AL, PR 38 3 O S = Wl 1 R T L L TR
S BRI SR A 05 P 56 UE FE AN [RI LA Y
Aem ™,
4.2 EBMEEREIHESE

B, TESS H A e, IR T RN
TEARAS | I8 7 N 45 8 00 TR Y | e & 3k R T U
KW 5 ILAB AR 2% T8 6 R R e %, v B iR fi
RV FEWR R Ry F= ., [ 8 e 2t 1 B B A5 A
FLFRUNR 2800 . B0, 7 CRC PR 5 1 , A R 5%
T2 DD B v S R R 4G A R R Y 2
FIHE BALB/ ¢ /Iy BRUAY T 575 4% 1 i A 10 L5005 i o
T I SR A ShiE A EE BALB/ ¢ #/ BUIF AR 45 45
7 d iz FH R B HT-29 20 i i 18 AT 5% R A
AU, R TR A A% 0 T i R HEYE 8 JE
1% BALB/ ¢ /INERUE B a2 55 R T 4T 0. 019% ' 1 iR
% 0.08 mL/kg, I HATVKIE (4~6 °C) fillik, HE 2k
4 JAJG R ERIKIE ST C26 4N SI0 , K EEFEBE I

i A% /1N BRASARY ) X6 T2 A 78 g DA, ISR I
o7 FEE IS4 F 110 8 PR RN AAAE £ £k 3 1 A7 AR A
UEAE A, B A, 300 2k 0 e il 25 23 v 2 4 e g
EH AR VEGF Rih &, U AT LR EH
MMP-2, D7 FEEE MR, g 21 2Lk ifi ke
S, I A R ok k™Y R SR I TR
AF BALB/c /NS i J AT i B 1) 7 i, 0
TR R I ot R P 32 e 9 R O Sk AL 3% 2 7 5 14 d
J , RIS C26 AN, I 3l Y I
LR AR AOIRES 38 a0 5 4 2 B DA R SR g gRR
R MR 28 1) 4l iR {5 5 7% 5 ) it ERK1/2 Al
MMP-2 [ 335 T XHZR RT3

5 Wit

25 BT A SO H T R S S Y 1 £
JE AT T 45 L 9 1 v 0 B DR LA B2 W bR A
SEET HETH EE CRC shi il K Hi4% A bk
q RUE ARG T CRC #F 9T B AT B2 A0
FHWE 7, (HS TR CRC SRR AF 1E— S8 R
FRAE RN AR

TG, BRI A5 T (i ) S I 5T A AR 2
2 0 Z LIVG B i AR 5 vk o8 3, PR FR iR LA
PEEEI2 Wi 46 A R 3, kD op 7 B0 0 45 & 1) F
VN e oK WSS sl 1 R 1] B < S
i A, N THEBEBHEAR, BEEHAEEARDY
AN R JR Xk T ) 2 S AR TR (%) 0 A BB AT A
TERHEBRAL

HWR B RS E B 24 1 % e, BAR i g = 2
HEAT T 5B B A R AR i3 e A 0 HE ) YR T
R, 33X 5 EEHEIETE S AR T AR [R]85 995 R [l IE
i AT £ R FHAS [R] 1 R 2598 97 SR B AN 36T 6
{EE BRI CRC B UF AR F | #4555 It
NG — A7 ST SR S by i B R AR T | S
17 CRC 3B, A 86 2 7E CRC 4 Y B hlt | P
P BERERLT B, He b, RS R R 22 B T
WL AR S BR 2 T, I JC B A A AR DEANY FR AR 2
TR A3 7 20 P BE A Y CRC R AT
PR G LA JE SR E CRC IR A PEH
FahR, BLAN, BE A R 50 0 M R B R K K 30 Xt
CRC ZIpatILiil K2 i e e g s il i 3k 45
P AR WLZE CRC Sh A 0 1Y % 0 & e 1
SO 1 TC R E , AR ME4E S B IR YT CRC &R
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& HREMEIR RO,

5= RS A R b S S R
RURETT, i 2 CRC 1% B A FhUE 55 50, an ki
PE F344 K RUHGHEPE R BT 25 ) 7 I 3 o9 28 1
JeE, AT 22 B T S R 25 R 8 CRC 3
BRI A Ff IR 201 & . X TR K s ris
## CRC 7 I oK K 2R 1 AH K 45 2L, KOPELMAN
SESURGE T REAS LB AT It AL SRR AE A 4
B E R B A F R J7 ik ekt 1w
9%, IR — K R O S AR AR AN, UNO
AT RS T A T T A A e ARG T A
TR R, IR R, R E AR K 2E)
Yy w WA R K5 NRRI -3, HE%
IR U RKEEZ YT CRC FLT g #
I HRIE , X LE I R R T 2 R 2 S
PIRIFTE AT, T REF AR T & JEE FRA

e, B TFh A EA Z o 20N 2
H B RIJE VR 2R ) & AR R R M e
PEVAN 2B A T ZRyra™ | AR,
R 2GR 45 ELV I I 25 A BT R (LS ey 1 A
(IS EE SRR IR e B 52 k45 ) 7 TR B
FROOEHY, IR, 78 S5 SERE 5T ik — A A 7 i |
W) B fe 1 TP Y S TIE Sh AR R | R R AR 5T
CRC IRl 47 AH S8 25 1 & B AR AL
TF5 1) E S LA
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