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[Abstract]  Cervical cancer (CC) exhibits a relatively young age of onset and represents a severe danger to
women’ s life and health; however, there is currently a lack of effective therapeutic regimens for this disease. The
development of clinical diagnostic and therapeutic approaches for CC require the screening of animal models that
conform to the clinical syndrome characteristics of CC. Existing animal models of CC mainly include spontaneous,
induced, transplanted, and genetically engineered CC. The analysis of each of these models based on the clinical

syndrome characteristics of CC in traditional Chinese and Western medicine ( TCM-WM ) showed that transplanted
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animal models of CC had a relatively high degree of TCM-WM consistency. Among them, the subcutaneous

transplantation method had a Western medicine clinical consistency of 70% and was the most commonly used, while

the orthotopic cervical transplantation method had a TCM clinical consistency of 68. 5%. Spontaneous and induced

models were less frequently used because of low modeling-success rates, significant inter-model differences, and poor

consistency. Overall, the TCM consistency of all models was relatively low, which is not conducive to the development

of integrated TCM-WM diagnosis and treatment approaches for CC. Therefore, applying TCM pathogenic factors and

establishing TCM model-evaluation criteria are required to improve the development of CC models and promote clinical

disease research.
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Table 1 Western medicine diagnostic criteria for CC

fer g b
Detection indicators

Kl Br 512 Wik e

Detection methods and diagnostic criteria

. 405 A8

O E D 4 2R - R VB AN B 27 BE P  HPV A PR
@D Cervical cytology : Positive liquid-based thin-layer cytology and positive HPV test

@ Cervical biopsy: Squamous cell carcinoma, adenocarcinoma, and other related cancer cells are observed

PHK A s R e o1 e

R QBB A2 T WA LA A A A

1. Cellular and

histopathological ) . X . P 5

ellﬁimfoﬁgm @MRIFR A « L3 B FR R miR-424 SCCA CA242 CA19-9 B CA15-3 %5 ik 2"
S

 Tumor markers: High expression of serum tumor markers including miR-424, SCCA, CA242, CA19-9 or CA15-3

@198, 1

(4 Emaciation and anemia
. (&FER AT GYiNeib NS L= g e YN
II'. Physical

examinations

(® Enlargement of inguinal lymph nodes or supraclavicular lymph nodes

@7k R BIIE /- W G 2 A ASHUI o, B 0L R B, B i iR

Il g4 2
IT. Imaging

examinations

© Pelvic examination findings: Increased vaginal discharge, irregular vaginal bleeding, and a thickened, enlarged,
indurated cervix with a crater-like appearance

@R EHH A, MR AN, LR, MR ES 5

(@ Ultrasound; Cervical enlargement, irregular echotexture, unclear tissue structure, and abundant reticular blood
flow signals

@CT : HY SR A4 T WA KLINTE AR Gk i, SR 5198 BERE | B 55 e W /s i 2H IR % 52

® CT: Enhanced scan shows irregularly shaped masses with ill-defined margins, heterogeneous density shadows, and
parametrial masses presenting as soft tissue hypodense shadows

OMRI; BJE Mg, 31 A

(@ MRI: Round masses with ill-defined boundaries
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Table 2 Traditional Chinese medicine syndrome differentiation types of CC

BHIESM 7Y
Syndrome

differentiation type

FHE

Main symptoms

YAk
Secondary symptoms

K

Tongue and pulse manifestations

I . JFARAE K
1. Liver stagnation

transforming into fire

I JE Pt a7
II. Damp-heat and

stasis-toxin

I 8
I. Spleen-kidney
Yang deficiency

B 2 It H 2481, &l
[ZEANRES 1R

Increased leukorrhea, occasionally mixed
with blood; irregular menstruation, dark

red menstrual blood with clots

WL, O RS e, B R
Vi 5 I A R0, 5 2T BT i B
Profuse leukorrhea, yellowish purulent or
bloody, with foul odor; irregular vaginal
bleeding, dark red blood or mixed

with clots

WNEME L, TR, AW B W
IR, WAL
Profuse clear and thin

odorless, continuous; light-colored, thin

leukorrhea ,

vaginal bleeding, dripping endlessly

OBLE A&, H T ARG ZL 5 O, % K
B IR, AR K

Irritability, restlessness, dry mouth with
desire to drink; distending pain in

breasts, frequent sighing; emotional

depression, distending ~ pain  in

lower abdomen

PR A, I 508, AN BRER 5 /Ml
S K2

Dry mouth and throat, lower abdominal
pain, lack of desire to eat; scanty dark

urine, sticky or dry stool

W, O TR, RIRE A A&
PR D, B
Low-grade fever, night sweats, dry
mouth and throat, insomnia with many

dreams; advanced menstruation with

AL, E B R, ko R
Red tongue with thin yellow or
yellow greasy coating, wiry and
rapid pulse

TIRLLAT R AL, B, e 2
Light red with

ecchymoses, greasy

tongue
yellow
coating, slippery and rapid pulse

TR, LA IR, &M, K
el

Pale and swollen tongue with
tooth marks on the edges, thin

coating, deep and thready pulse

FHIE I, B D B RS, (AL
W, AR M 22

V. Jif 1 P Vaginal bleeding,

IV. Liver-kidney
Yin deficiency

scanty or dripping

endlessly, bright red color; scanty
leukorrhea, yellowish or mixed with

blood streaks

scanty amount, or amenorrhea

FEHHRAIR , T O, 11 (e
Lumbosacral pain, heat in palms and
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Pale red and tender tongue, thin
denuded
thready and rapid pulse

scanty  or coating,
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Table 3 Common detection and evaluation indicators for CC animal models

Rl Ezit] RIEEEAY
Detection types Detection indicators
—ReiRAs Wi SRR WS B ROIRAS B AT I R 45

General status

Wi
Tumor biology

TR

Behavioral indicators

Jo BRLH 2] B
Pathological

tissue sections

FREA(THC)
Immunohistochemistry

(THC)

A AEAE R

Biochemical indicators

Jie 12 28 5 5 RS HE bR
Tumor invasion and

metastasis indicators

Body weight, food intake, activity level, hair condition, survival time, etc.

Ji R 5 T2 - RT3 IR B S KB (MR A5 BUE A TEIRFEE T 1L IX 3

Superficial tumors; Tumor formation rate, tumor diameter, morphology, and texture (tumor shape, boundary, color,
presence of necrosis or hemorrhage areas)

JH R 7 B AT BB 7R R A B MRT P A AR | 1m1 75 270 G g 345 1k

Deep-seated tumors: Growth status, echo pattern, and blood supply changes evaluated by ultrasound or MRI

MRS UL AR 5 S5 L R L

Observation of food intake, body weight, activity, and pain manifestations

PR AR A /N FEAR AL A 2R AR Oy 5, IR A 28 28 (NIt 240 i IR 45 ) L AR
RAMREE A TR, MR RS F FHBU R T A7 1R S S

Tumor cell size, shape, nuclear-cytoplasmic ratio, mitotic activity, and arrangement; tumor type ( squamous cell
carcinoma, adenocarcinoma ), differentiation degree, invasion depth, and presence of metastasis; relationship

between tumor tissue and surrounding tissues; presence of inflammatory response

Ki-67 (8 FJ5) \Survivin (FITMHIZER ) PLeo(MEEIERH ) (PS3 (S ) \HPV E6/E7 (J##& 1) .CD34/
CD31 i/ P Bz 40 B B 43 ) (FLT-1 55

Ki-67 (nuclear protein) , Survivin (apoptosis inhibitor gene) , p16 (tumor suppressor gene) , p53 (tumor suppressor
gene) , HPVE6/E7 (oncoprotein) , CD34/CD31 (platelet endothelial cell adhesion molecule) , etc.

L7 : SCC-Ag ,CA-125 IL-6 IL-12 ' TNF-a \IFN-y . Gal-3 \VEGF JUiF JR XA SN EB 5wt Z 5
Serum; SCC-Ag, CA-125, IL-6, IL-12, TNF-a, IFN-y, Gal-3, VEGF, creatinine, urea nitrogen, ALT, AST, etc.
JifIRE 4 |3 . MMP-2 MMP-9 \VEGF \VEGFR-2 HIF-1ar, BAX \BCL-2 %

Tumor tissue supernatant: MMP-2, MMP-9, VEGF, VEGFR-2, HIF-la, BAX, BCL-2, etc.

JEUL bR X B AL )2 SR BRI A5 A L2 IS P2 L SR A B (AR I L L ) R AR IR A B bk R
I BTt R AL S A A B A U N R AL

Invasion depth and scope of primary tumors into cervical stroma, surrounding connective tissues, blood vessels,
nerves, and adjacent organs (e. g. , bladder, rectum) ; lymph node enlargement and hardening; presence of micro-

metastases in organs such as liver and lung

R4 U CCSWIRRIE N Tk R 5 EEHr

Table 4 FEstablishment methods and consistency analysis of common CC animal models

ER DN NN PUEIG IRV A
L T BOMAF PALRGAD E
Model Modeli thod Modeli thod Clinical consistency with
classification odeting methods odeting metods TCM-WM
/NFUBHIE IR 0. 1% DMBA , G JH BT U, 15
26 AP, KM /N BUE S A A &
DMBA 0.5 mg/cm FIMEL, FF2ES A A, L e T D A R
5 mg/em MME KR5S DA o g m G mar e (R AR T E R W QO
KM ELEF AU A £ 600 g MCA sty Vet 75 7 ~ B
PERLEEUEL SR AT 600 g MCA BEME e sty @, AT 65%
HITCTRRURER S 7 1 O I 5 F 2 BR 5 % B S A e
. o ot e, R A, B S HAl A5G T ERIE@@© @ W
i, BALB/c /N H B R4, #l &R . TR
(77 ras) HEIE 5, W3 B 42. 8%
RN CC Chemical 67 pg/kg ™o ) . ~ Advantages: Controllable Consistent with WM
Induced CC emical  Apply 0.1% DMBA intravaginally to mice induction  process ( dose, diagnostic criteria 2 @ @

induction  twice a week for 6 weeks. Implant cotton

- i frequency, site) ®), consistency rate; 65%;
thread containing 0.5 mg/cm DMBA into the Disadvantages: Long cycle and Consistent with TCM

cervical region of KM mice for 5 months. high risk of  inducing syndrome types @ @ ® @
mplant sterile double cotton thread soaked with

other cancers @0, consistency rate: 42. 8%
600 pg MCA beeswax into the cervical canal
of KM mice. subcutaneously inject BALB/c

mice daily at a dose of 67 ng/kg




Hh E FOAR R A

2026 4= 6 H %5 36 %55 12 ] Chin J Comp Med, June 2026, Vol. 36,No. 12

85

HR4

(RS
Model
classification

R
Modeling methods

BERUAE T,
Modeling methods

TG B I R
Clinical consistency with

TCM-WM

PRI CC
Induced CC

H &Pk cc

Spontaneous CC

At CC
Transplantable
cC

SRR
Viral

induction

KT BAE
Subcutaneous

transplantation

125 HCMV B B JBC i 4 JR 28 A KM /)y
BRUBHAH , B4 81, 5k 31 JH)

Insert gelatin sponges soaked with HCMV
stock solution into the vagina of KM mice,

reaching the cervix, for 31 weeks

FI & IR i

Spontaneous tumor formation

NOD-SCID /] iR A7 7 30 7% 4 A8 25 19 cC 2]
U PR SCID /) L, NOD-NCG /b B
NOD-SCID /)i NOG /INFLEE R B AN CC
B P ORT bR A NOD. CBI7-
PrideSCID/J /)N BRH R B T 22 583k T
413 mm® MIRAALU) R RS AR s S
B R e Fi CC Caski 4 fa™* 7 SiHa 4
Ji ¥ B 0.2 mL, KM /MR C57BL/6
ANEUO A RIS A 4R U4 4R 0. 1
mL, BALB/c #f R . Wister K B T 13 4t
HeLa ZHA"™" , SCID /N RN IE &2 T A
CaLo I Caski 4HA"> . #R B L 4t
C-41 M1 (4x10° 4~)0. 1 mLP

Transplant human cervical cancer tissue into
the right hip of NOD-SCID mice. Nude mice,
SCID mice, NOD-NCG mice, NOD-SCID
and NOG subcutaneously
implanted with fresh human CC
specimens. Inject 3 mm’ tumor tissue
subcutaneously in the back of NOD. CB17-
PrkdeSCID/J mice using a 22-gauge needle.

mice, mice

tumor

Inject 0.2 mL suspension of cervical cancer
Caski cells SiHa cells

outside the left axilla of nude mice. Inject 0. 1

or subcutaneously
mL Ul4 cells into the axillary region of the
right forelimb of KM mice and C57BL/6 mice.
Subcutaneously inject Hela cells into BALB/¢
nude mice and Wister rats. Implant Calo or
Caski cells subcutaneously in the flank of SCID
mice. Inject 0. 1 mL C-41 cells (4x10° cells)

subcutaneously in the flank of nude mice.

DU 5 S B AT 4 (R 4
WA AL

B AR I 1 A R
TR R 35 57
Advantages ; Controllable

induction  process  ( dose,
frequency, site)

Disadvantages: Long modeling
time; inconsistent degree of

induced tumors

st 5N CC KA K il 1
HAL!

Bl ), R R, M
AR

Advantages: Be similar to the
occurrence and  development
process of human CC
Disadvantages: Long duration,

instability, and limited quantity

PEni:CC U =R By FRAEHIXS
AT il s MR R 3, o) T I
NN ER (S 27
B < IR TR R 5 S Ao
ESRR, R
Advantages: High CC tumor
formation

rate,  relatively

simple operation; superficial
tumors, easy to observe and
measure size, fast tumor growth
rate

Disadvantages : Significant

difference in tumor

microenvironment from

orthotopic cervix, low

metastasis rate

METEEZHR PO
@O, W R 65%
A ERIE@@@W0H
WG R 37. 1%

Consistent with WM
diagnostic criteria O ®
©, consistency rate: 65%;
Consistent with TCM
syndrome types @@ @D 10,

consistency rate; 37. 1%

FFEVIEZHIREF QO
GO, W) 5 BN 65%;
HETERIEQ®O®OW
T, W) Bl 42. 8%
Consistent with WM
diagnostic criteria @ @ @
©, consistency rate:; 65% ;
Consistent with TCM
syndrome types @ @ @ @

@, consistency rate ; 42. 8%

FFEVIEZHR DO
@@, )4 K 0% ;
HHETERIEDOE®D
DL W& JE N 42. 8%
Consistent with WM
diagnostic criteria D @ @
@ , consistency rate: 70%
Consistent with TCM
syndrome types @ @ & ©

@, consistency rate; 42. 8%
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HR4

(RS
Model
classification

R
Modeling methods

TG B I R
Clinical consistency with

TCM-WM

BERUAE T,
Modeling methods

FAETE CC
Transplantable
cC

e T
T cC
Genetic

engineering CC

HAth
Others

BHURAL
L2
Orthotopic
cervical

transplantation

EEBET
22!
Subrenal
capsule

transplantation

NCR B F 5 5/ 3 mm® CC 2 il 4
21071 SCID Fil NOD/SCID /N5 S5 5 A
FEA 1~2 mm B fif 75 SR AL . SiHa
ME180 4 fiti # & NOD-SCID /I BUEE T e,
FHE 1~2 mm (R T IRRA T E 8

Implant 3 mm® patient tumor tissue into the
uterus of NCR nude mice. Orthotopically
implant 1 ~ 2 mm fresh cervical biopsy
specimens into the cervix of SCID and NOD-
SCID mice. Construct subcutaneous tumors in
NOD-SCID mice using SiHa and ME180 cells,

and implant 1 ~2 mm subcutaneous tumors into

the cervix.

NSG /MU M 1 mm® i 4G 2 81
HH©
Transplant 1 mm’ biopsy tissue microarrays

into the renal capsule of NSG mice

WK BN HPV16-E6-E7-Rosa26 K [7] U5
L O S E) CSTBL/6 N /N B K B
Hi HE HPV16-E6-E7 55 3L /N L
dpc DNA3. 1(-)-PINV-E6 #HAAEA KM /]
A2 OR O, F B R 4 4P R e SR A
HPV16-E6 FEA /MR

Microinject the expression vector HPV16-E6-
E7-Rosa26 into fertilized eggs of C57BL/6 N
mice via homologous recombination to
construct HPV16-E6-E7  transgenic mice;
inject dpc DNA3. 1 (—)-PINV-E6 vector into
fertilized eggs of KM mice to construct mice
with specific expression of HPV16-E6 gene in

skin tissue

HPV E6/E7 #6451 CSTBL/6N /) il
HHUW I, R A S HPV A AE
CS7BL/6 /N F SUTIE | i I I B 18
T CC TC-1 4R 1x10° A1 KM /)
FUBTE AR T R4 U4 4011 (2% 107 /ml)
25 wL, fgr 7 4

Integrate HPV E6/E7 oncogenes into the
cervicovaginal epithelium of C57BL/6N mice
HPV”* After
damaging the cervicovaginal epithelium of
C57BL/6 mice, instill 1x10° CC TC-1 cells
intravaginally. Inject 25 pL Ul4 cells (2x

to locally induce cancer.

10’/ml) into the submucosa of the vaginal

mucosa of KM mice for 7 consecutive days.

DR BRI USRI A B 7545 79 B2 12 Wik it D@
2 @@, )£ 1 80%
B BRI S BRR B W AR T R IEQ @O @
B IEBUAS T, TARMERE R @101, WA 68. 5%
Advantages : Capable with WM
forming orthotopic tumors and diagnostic criteria @@

distant metastases

of Consistent

@, consistency rate; 80% ;
Disadvantages : with TCM
formation process is not easy to syndrome types @@@@@
observe; high modeling cost ®W, consistency rate;

68. 5%

Tumor Consistent

and surgical difficulty

s RIS TS EY A TEERH R OO
SERRE B R T @@, W4 R 55%

B R A KA BRI, A AP ERIEQODOO®
LS SRR A0, W55 1y 48. 5%
Advantages: Maintains tumor Consistent with WM
biological features, high graft diagnostic criteria O@O®
©), consistency rate: 55%
Disadvantages; Deep tumor Consistent with TCM
growth site, hard to observe, syndrome types @@SD®
@, consistency rate ; 48. 5%

success rate

technically demanding

o AIE B AR T 5L T
X CC s e A i 7
Tl < S EE VAR I 37 M 0
Egiliie 2 I EiUEE VA LD EN
K H R A

Advantages: Allows observation

FFEVIEZWR S O
@I, W) 45 BN 60% ;
FEHERIEOOOOM,
W& R 37. 1%

Consistent with WM

of CC tumorigenesis process in . . L
8 P dlagnostlc criteria @@@,

a natural immune background .
& consistency rate; 60% ;

4 incubati od Consistent with TCM
and incubation period are
p syndrome types @ ©® ©),

affected by estrogen dose, long

Disadvantages: Incidence rate

consistency rate: 37. 1%

model establishment  cycle,

high cost of transgenic mice

AL U 0 T R A 191 B A2, 35

B RERE kIR AR

JEPIREE AT EZERHE OO
Bl FARMEE S RJFIFRE @, WG N 55%

E UK 6 T ERIEDO©@ Q@K
Advantages: Closer to clinical MJ& R 37. 1%
with WM
for studying local drug delivery diagnostic criteria D@ @,

anatomical pathway, suitable Consistent

and local consistency rate: 55% ;

immune microenvironment Consistent with TCM
Disadvantages: High surgical syndrome types @ © ® ©),
difficulty high

of postoperative

and risk consistency rate: 37. 1%

complications
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