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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
¥ CT-26(1x10°) 2 HCT116(2
x10°) 4R IEST BN R PR BURE MR A A0 R AT G 5 T
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applicable to high-throughput screening assays, and
gene editing assays;

Disadvantages: Dependence on in vitro culture
materials, high technical difficulty, and absence of

tumor microenvironment components.
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Table 2 Overview of carcinogen-induced models
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- 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 .COHﬁS 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.
SN 4 il EE
PR RUT S PP g g o 2
(200 mg/kg) , [k 1 J& )5 B
MBI 29000 000 0 o sy 1 gy
DSS HE, R 7 d Sl i 2 o H 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 Kﬁﬁ%'a%ﬂ4t fit J1 %
| JOELTT ( 200 wmgke ) was Aﬁvantages: Slmp}e operation, 75 DNA 45, . ‘
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.
DERE: BRAE H A AR i B A
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A e 0 H O =
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HERE% 3 ntages e operation g N £ RS
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MNU 5 #4 SD A teo-et) dis I')ll J ) ) _ the success rate of model o offect of MNU is
MNU model SD rats titte waterat - @ 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.
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31T CRC [N T REsh Wil (v i AR o5 o
2.4.1 BT R ARIA

APC BRI T 5 SQE/RKE 2 X 24 2 5
WAl ATV B-catenin A F AL 2L 40 i A
IR TR AN B RG RT. APC & WNT i1y
BEEGPEHT T, #ad 80% 1) CRC I H APC
FEH A, FAE 1990 4F RN 1 Z B N- 23—
NIV fi§ £ & ( N-ethyl-N-nitrosourea, ENU ) ¥ it il
S C57BL/6 /N APC LRI 165 850 v & L TR
Wb g A 05 A8 A /N B R CRC JRE , I
W% /N AT 45 0 ApeMin /N B AR 2 ik —
H LSR8 AR R A] = Az e ey S 26 B 1 Sl
RERL SR, 5 A& APC FEH 578 S B 1 i
RUARTR], N2 APC JE N A8 2 R A S5 A2
It BRI g Jre Ay it v PR 5 i/ B o8 48 R AR
N ERENEZ BN, R, 5
X APC 5E A 6] A & o A7 0 56 PR & i,
ApcMin/850 . APCA716 ., Apc1638N , APC A468 FI
APCA474'%) X B RIFE ApeMin /) BLUAY KERl
BT AL, B 5 A CRC ¥ 9% 5 m A 8L 1

PR

A1, F344-Pire KA H F344/NTac K
i 356 DR s T G, 3 o R B K B APC SR R A4
HH, 8% K FAEA 5 AR CRC BRI,
FEI L 512 R M i AT (] B 0 R, LA O R L
PR RTS8 M LR, 5 APC /N
BORUA H, i KRR R T K 5 A K 2 W7 A
FEIE R S R AR A — 2
2.4.2  sALvEAE B A K% 9 (hereditary non-
polyposis colorectal cancer, HNPCC ) f& 7

HNPCC JE—Fst e B , HARRAE J2 25 16 1Y
DNA § Bt 16 & 55 X, I MLH1 . MSH2 . MSH6 #il
PMS2, TR L P E I &8 . 78/ RS F R bR
Mih-1 B¢ Mih-2 DA, HCibk B 400 i 2% % A 9 22 [
AR H 25 5 & A= B W iE M, J2 WF 58 HNPPC
) B AR L0590
2.5 HBIRE

S R R A AT R I R
B itk EL 25 6 R 45 38 il PDX 1k PDOX 4557
T I I8 0 1 RS AR B0 L b | 5 B B B A
JIF, 4% CSTBL/6 MEME/INEL (8 IS 7 /N, ¥
MC38 2 a3 55 30/ BRLUR T B  RERT, MC38 fi
A A 2R R B B LZS 46, R CRC MR
AR AT CRC B IR IR T, AL, F
HNIEGIE 5 Matrigel 1R &, & T #4152 NSG
ANERUAR PR 7= 1 35— AR S A RS A ) 1A 7 R
NSG /INRAA , AT &AL KD PDX RS L K i
2NN iU

3 fE CRC &XEHE &2

A A T2 B e T R W i g — R
B 40, B dn i« i 2 < R < i h AR
5 BAREE % CRC RYSERATEARZEAL, SO AL
AR S I e BRI R R
FUBEAY G BIDR 2R 0 80 R I8 7958 BEL 2 R e e 2
F AP A e, SR I E
PN AN IDN7E RS N R TSN 1) 33
CEEZ ) B )i g AW 1A A

LT (4 o e A0 L B e R DY R 45 52T 4R
) L G IR B CRC RIS RIS 2
—RALFEARE : (1) IFMEANTRIE 5 (2) LR ik 5
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(3) JEEBHEEUE ; (4) FFE BB E; (5) S L6 &

UE 3 5 —RAAEAR S (1) BRI ; (2) RFEAR

TR MR R K b s 254 LRy 2020 AF AR A
IR EEIG RIZI7 AR TS 1 8845 50 ) B9 48 =,
hERZES EE AR RS EEH e,
A7 K 12 M 9 AR A R B R S, B RO AR By
B, W PR FZE I R HEAE > 155 R AE MR ek AE
REVE SRS | 57 I RSV S 0t 5 A R
ESd e -RH WS TN IS Y= N SN RS O WEN 7)1

A JE AN i = ) BMAEAEAR

4 H™HE CRC IFEEB 45

UL SR R T B A i SR, i
FH AR B DR MILER S R Gk 2 A PN S A
TEINAE 3 4y B 1 i b e 4 3l A R, A ot SR A
B A R e R T, 4 A B R A 5 R AL
i, T LA Sl 4 A5 R ] st B A - g% )
ik, NI B R E 45 45 B Sh I (IL36 3)
X B P A DR AL B2 LR TR AT 5 R IR

FEREIE  HAT T E A SV TR S

®3 PEIERER

Table 3 Overview of traditional Chinese medicine syndrome models

RIRIZEAY KR Zh ) AT BRI
Classification Animal models Modeling methods Evaluation indicators
AR LA CRNE T B H b = e A %
B RAE (B BeATR s —BRiz L5
TE ; 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 i N .
IEHRFFIE CRC Wt csTBLeN ) TRH B R R KR
. [77.78] High  temperature and  high .
Damp heat stasis toxin /N . Body mass, rectal bleeding,
drome CRC Male CS7BL/6N mi humidity (33 °Cx 2°C, 93% = ) haracteristi
syndrome ae miee 2%)  environment + AOM/ Slo0t chataciensiies

FESIE CRC
Cold and heat syndrome CRC

JFEEF L CRC

Liver  metastasis,

deficiency CRC

spleen

Hili% 5 JEEE L CRC

Lung metastasis, cold
coagulation, blood
stasis CRC
A7 R 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/ ¢ 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 41 + 42 K
PEOKATHE

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

BT NS LIRE+ikis+ B
kST 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 SAEARIRAE SR B oK
BTt AR K AT B
Symptoms, food intake, water intake,

body weight, glandular and nuclear

morphology, enzyme activity

AN IR 71
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
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4.1 BRHESEEREIHED B

H AT B B I8 o A5 75 3 A5 Tk K 2 T B
YIS P BRI A IS BT R, N
JEL R T 250G A 2 s DR AL S &, il ak AOMY/
DSS 5% ICR Mtk /NEL CRC, I8 1ot i A el ek 4]
WRAFE T ST o JE0E 5 e, LS I A I v
CAMIE T Hh = e R AR ) e, Bl A/
AT AR AR I IR S AR 5 L, i g 5
CRC A2 VI X Z M AE Wi fCHEE ACSL1 Fil ACSLA
FITEPE , i CRC HRIERIIZ WAL 2 T LRl 73 A,
W T R AT IR A DA iR
RETEIAE IR KE S AOM/DSS B G5 T i
SLAE E ARV B IE D BB LS H R
B R NTT TR RE B 78 MK b | 3 B 224 B 2 A W
R4 T T T AR R A v | DA AR /N B PRI
15 FHRREAE I 0E B AR RS i 25 5 | 8 Rl i
) B & WIS TG A RE TR AR AIE Sy 188 3RO 7 I A
RRLIARAET DLk, 78 K BRI i,
i el KoK 25 & VKoK IR B In C B B
1977 M HE AR T Wistar K FLZEPGIFRE AL )
1E 6 JiJ5 , A DMH B2 FESHES 12 J M dER
F s RS 7 DTG AR UL A B AR A FE | AN [R] ) A
85 1R K A, LA AN WA AE B i R A AE
B Yok REE R LA REIE RSN
RERIPEM F5 45 , e Ak, B8 B AR T LS MLAA Y
FEMAR AL, PRI 38 3 0 SE = Wl TR R T L AL TR R
BN U N SRR L e T e A W N KV IR N6
AEm ™,
4.2 EBMEEREIHESE

BRI, TESS H i e, IR T BN
TEARAS | I8 7 N 45 8 00 TR Y | e & 3k R TR
KW 5 ILAB AR5 T8 R R R e %, v B
RV FEWRH Ry F= ., [l 58 e 2t 1 e B A5 A
FLFRUNR 2800 . B0, 7 CRC P46 R 5 1 , A R 5%
2 B UD B v O R R 4G A R R Y 2
FIHE BALB/ ¢ /Iy BRURG T 575 4% I i A5 70 15005 i o
T 3 SR A Sk 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 TE A A% 0 T i HEYE 8 JE
1% BALB/ ¢ /INERUE B a2 55 B T ST 0. 019% 5 1 iR
% 0.08 mL/kg, I HATVKIE (4~6 °C) fillik, HE 2k
4 JAJG R ERIKIE ST C26 4N S0, K EEFEHE I

i A% /1N BRASARY ) X6 T i A 78 g 24, ISR I
o7 FEE IS4 F 10 8 R RN AAAE £ 4k 3 1 77 AR AR
UEREPEHY, B A, 380 2k 0 e il 25 23 v 2 4 e g
EH AN VEGF Rih &, U AT LR EH
MMP -2, D7 FEEE MRS, g 21 2Lk i ke
S, I A R o AR ™Y R S I TR
AT BALB/c /NS B J AT i B RY 19 7 i,
TR FE )t R P 32 e 9 I O Sk AL 3% 2 7 5 14 d
J , RIS C26 AN, I S Y I
SR AR AOIRES 38 a0 S 4 2 B DA R SR g gRe
R MR 28 1) 4l iR {5 5 7% 5 ) it ERK1/2 il
MMP-2 [ 335 T RHZR RT3

5 wig

25 BT A SO H v R S S Y 1Y £
JE AT T 45 L 9 1 v P B R LA B2 W bR A
SEET HETH EH CRC shi i) Ky Hi4% ARG bk
q RUE AR T CRC #F 9T AT 1240
FHTE S H 24 FTH) CRC SR SR A7 e — 2L Ry
FRAE RN AR

TG, B AT 15 R (i i) S 0 5 R R 2
RZ 0 2 LIVG B3 AR 7 vk 3, PR FR iR LA
PEESI2 Wi 46 A R 3, /D op 7 B0 0 45 & 1) %
VN e oK WS T sl R  [1] B < S
g A, N THEBEHEAR, BEEHAEEARDY
AN R JR X T ) 2 S A TR (%) B AN ET AT A
TERHEBRAR

HWR W RS E B 24 1 % e, BAR i g = 2
HEAT T 5B A R AR i3 e A 0 HE 1) YR T I
R, 3% 5 EEBEIE S S AT AR [R] 905 R [l IE
A TR £ R FH AN [R] 1 R 2598 97 SR IS AN T 6
{Hk BT CRC I EUE AR E | w55 It
NG — A7 LRI SR S by v B R A AR T | S
17 CRC 3B, A B8 2 7E CRC 4 Y JLAlt | P
P BERE R T B, He b, RS R R 22 B T
WL AR AE BR 2 T, 500 B A A AR DEANY FR AR 2
TR A 7 2ol BE A Y CRC R AT
IR G LA JE SR E CRC IEERR A TE
FabR, BLAN, BE A R 50 I M R B R K K 30 %t
CRC ZIptILifil K2 i e e g s il | i 3k 45
P AR WLZE CRC Sh 5 0 1Y % 0 & 1
SO 1 TC A8, AR ME4E S B IR YT CRC &R
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& HHEMIR RO,

5= RS A R b S S R
RURETT, A 2 CRC 1% B A FhUE 55 50, an ki
PE F344 KR HGMEPE R BT 25 ) 7 I 3 o9 28 1 e
JoE, AT 22 B T S R 25 R 8 CRC 3
BRI A Ff IR 201 & . X TR K s Pris
## CRC 7 I oK K 2R 1 AH K 45 4, KOPELMAN
SESURGE T REAS LB A It A SRR AE A 4
B E R BB B A F F R J7 ik ekt 1w
9%, IR — K R O S AR AR EAh , UNO
AT RS T A T T A A e ARG T A L
TR R, IR R, SR E AR K2
Yy w WA R K5 AR5, HE%
IR P U RKEKE D P17 CRC ALy H
FIHRIE , X LE I R R T 2 R 2 S
PIRIFTE AT, T REFA AR T & JE FRLA

e, B FHhAEA Z o 20N 2
P [RIJE VR R () & AR R R M e
PEVA N 2B A T ZRyra™ | AR,
R 2GR 45 B IO 25 A BT iR (LS ARy 1 A
(DB EE SRR IR e B 52 45 ) 7 TR B
FROOEH, IR, 78 J5 SERE ST b ik — A A 7 v |
W) B v 1 o Y S TIE Sh AR R | R AR 5T
CRC &Il 47 AH S8 25 1 & B AR AL
TF5 ) E S LA
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