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Analysis of cervical cancer animal models based on clinical characteristics of
traditional Chinese and Western medicine

ZHU Panting?, REN Mengyang?, TIAN Shuo?, BAI Ming*2, CAO Lihua*?, MIAO Mingsan®?*

(1.College of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China;2.Henan Major University-Enterprise Joint R&D Center,
Zhengzhou 450046)

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 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. We therefore
suggest that applying TCM pathogenic factors and establishing TCM model-evaluation criteria are required to improve the
development of CC models and promote clinical disease research.

Key words  Cervical cancer; animal models; etiology and pathogenesis; integration of traditional Chinese and Western
medicine
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7 S R 2 M ) B R R AR VE R, CC R EA G AMAL TR, —MEsRa g, AT
AN, A4 75%;: H—RohiE, ZURRAETEIANOR, 4K25 CC 2l AL LR
(human papilloma virus, HPV) &4 5|2y, H HPV16 fl HPV18 & CC M E EHUHRM KR 4, FR
BT AR 7 B AT CC Bk, (B 5 OB E K, X85 108 B OB AR AR K
grBl, CC AR —PFh Vi Wi, T faE oM Re, AR DI PRI RS s (s A 8t CC LI
LTH, HEA CC s %A, = AN NMBLBIEN J7 vk, BT U R A AT 82 00 25 1 s R A
B s S R R PR A i RIS, A B XTI CC SR 5 PR (W) & FE REAT WA, I Va9 g5
RUMER 70 R DO AR PRMESE, N CC MIBLAYE PRI SR 0 Bt 42k 22, DUEHE CC Emlit A
g Ry — R E.

1 CCRERH

1.1 CC HERERMN

CC MIRIBHLEI L E 2, HARERBRE - DESLAIFILRE. Hd, HPV KRS A AN
T CC M FEEK, HPV B IR LR R, o S 8N kalor i & w4, cC Mk
A SRR G HLH 2 DIA O, F e 1 T RREE, ERAE . R LR &= Bl wF R R,
EEE S CC WA BEIIMIG, HHIERE A E AMAE, W2 miEit R
BN R SRR, O Bk A, 2L AR RELIY, B E RERE . REER
ANE T ARG E IR Sk R S s . BRI B PR B R R T T 0 B a8 1A 2 4
& CC S
1.2 CC HERFERKRN

CC fEH R I L EEXN N4, EHIGERT WA L. S8 (NE) Ax: “AF
Bk, LoFan PR SRR, BRkRA, AIKANE, R B GEREER) B
CHI W, AR IR AT R e MRS, DNEEAHI LM, MiErmr, #KmAKR, E2
i Bl (F&R®TY = “BABTPRT, FAFER, BRAWT----- F H g e g 2 R 7 T,
FiRYE CC IGRMRIVERE CPEA BN iy 5 b S8 . ISR %) MM, Fmri cc 3
JEF R EeTL A BT o NS RS B SERE I . EEAY K AR, 4
&) L REATIE G EATE S A . BIhEE R, MMM, MUK IES T, NS ENE
WOOEIE. MERETHRE, MERF, BEAW. Hka WL CC R E T 1IEEMSL, HUAN B E
MAMZ, BFHIT, EAENK, RIHSTE; MG PR SR 2 22 S EWUATIRE R, BRI E
JERTL,

2. CCHIHRAEEZHItRE

21 CCHEEZHIRE

CC MTHEZ kbRt IR 1, prdErHE S 2025 45 1 it (NCCN T & 30 I IR 52 B 15
FE ) T8, 4 i P A 2 OV HY ) sh W B Y S0 3 9056 T B2 42 W P A g AT B, S B A 100%. 411 i
H5HIREKEFEIEN CC Iz HE, BO. @. O NIEEEr (EEMLTER) , Kb Eamda
LU CC IRKIZW & hritE, HMoE@RIE 30%, ©. @& 15%. EiRKiZHT, SRS
fEN CC MiEME—, BMEMNNEGRE, COFBEEHERE, el EE R, fFaHh—
TRAE 10%. RAM AR SR FEH T CC &Wid, Bl NIISRIEFr (R EIEFR) , &
H— U 3.3%.
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Table 1 Western medicine diagnostic criteria for CC
oRIEELAN Kol B 5 2 Wikr i
Detection indicators Detection methods and diagnostic criteria
LM A5 20 247 3 AG O A A W22 HPV f il H A

@ Cervical cytology: Positive liquid-based thin-layer cytology and positive HPV test

Q@EFUEAL A WIS RS S A
@ Cervical biopsy: Squamous cell carcinoma, adenocarcinoma, and other related cancer cells are observed

@R EY: MR kLY miR-424. SCCA. CA242. CA19-9 B} CA15-3 & iAol
(3 Tumor markers: High expression of serum tumor markers including miR-424, SCCA, CA242, CA19-9 or CA15-3

@iHyE, i

(@ Emaciation and anemia

O 2B Lk E SR

(® Enlargement of inguinal lymph nodes or supraclavicular lymph nodes

CRAERA L RYIEM WL, AR MM, SH0H. K. 8, 2R

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

@R FHWER, FEFAHN, AREWAE, MRLEGESFEE

@ Ultrasound: Cervical enlargement, irregular echotexture, unclear tissue structure, and abundant reticular blood flow signals
@CT: R F ] WAMMILSRALG I E, EARWAEERY, &5 E R KA SURE R

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

OMRI: FJEM, ARARE
© MRI: Round masses with ill-defined boundaries

I.Cellular and histopathological
examinations

ILARTERE B

II.Physical examination

NIR-ZE &2 g

III. Imaging examinations

22 CCHEHHESR

CC I ERHIES I8 A [E v 2 25 AL R (R PR EE 45 A =Rl 2e) B4 R AFAR AL KBS . 1 34
FRERAL . B PH R A E B A 4 NIRRT UE B UERE RGNS A, WoE R uE: OB E R
W Z, QUIEAMN H I ; @ WE Rk, fFEHP—DURE 20%. KiE: @Ofi#E5%; OOF
Wig:; ©OBRB= 11 O EHE; @=R%; OfFM; O FKEEmN, HLWE 40%, 76 H+—DiE
5.7%.

%2 CCHERAHIE T Y
Table 2 Traditional Chinese medicine syndrome differentiation types of CC

FHIE 53 2

- - N
Syndrome EAF VAR ik

differentiation type

Main symptoms

Secondary symptoms

Tongue and pulse manifestations

LAl
1. Liver stagnation
transforming into

fire

LI HAR
1. Damp-heat and
stasis-toxin

L1 H R
I11. Spleen-kidney
Yang deficiency

IV IR I
IV. Liver-kidney Yin
deficiency

Harie L, itk AEAE, £
WELL, I

Increased leukorrhea, occasionally mixed
with blood; irregular menstruation, dark red
menstrual blood with clots

WrNEZ, BRI, R
s BRAEAHUN I, s 20 a e b
Profuse leukorrhea, yellowish purulent or
bloody, with foul odor; irregular vaginal
bleeding, dark red blood or mixed with
clots

WREMEZ, TR, AW BEH
R, WEAR

Profuse clear and thin leukorrhea, odorless,
continuous; light-colored, thin vaginal
bleeding, dripping endlessly

BIiE M, B s AR, (L,
R, GERm

Vaginal bleeding, scanty or dripping
endlessly, bright red color; scanty

DGR, DTG FUSIKE, EAE:
T, AR

Irritability, restlessness, dry mouth with desire to
drink; distending pain in breasts, frequent sighing;
emotional depression, distending pain in lower
abdomen

EFmEE, NI, AR AMERER,
RAE R 45

Dry mouth and throat, lower abdominal pain, lack
of desire to eat; scanty dark urine, sticky or dry
stool

WIRESVE, DR, RIRZ A, H44RN.
g, BEH

Low-grade fever, night sweats, dry mouth and
throat, insomnia with many dreams; advanced
menstruation with scanty amount, or amenorrhea

JEHRI, TR0, HOTFEh
Lumbosacral pain, heat in palms and soles, dry
mouth and constipation

WAL, B ER, PRk
Red tongue with thin yellow or
yellow greasy coating, wiry and
rapid pulse

TRAAIE R, B kB %
Light red tongue with ecchymoses,
yellow greasy coating, slippery
and rapid pulse

TR, BN, B, Bk
il

Pale and swollen tongue with tooth
marks on the edges, thin coating,
deep and thready pulse

WAL, B EOLR, kaE
Pale red and tender tongue, thin
scanty or denuded coating, thready
and rapid pulse




4 o B R AR S

leukorrhea, yellowish or mixed with blood
streaks

3 CC zh¥#EEEM

3.1 CC#EEZhYERF

CC MR EHRAEY, RIS ANNEMBEREEOAL, ERAMNRES &EREE,
HAEERRN, S, ZHANRE, FRE25MmAE 2, g% CC s HikL R£/R, W
C57BL/6 /N A1 BN/Bi K i . &M CC B E A KM /N, 1% R/D R HETE S WEES
SRR AR E N RN, 1EiEFARER TR RO B I CC R AR ) 2 A8 15 2 i
1, B RARE., BB isRe, BRME CC sh i BLE s B AL R, 40 BALB/c #
/NE. NOD/SCID /NE&E, M BALB/c BR/NRBIMEH ZEm, %/ BREA RZEehiE, 5,
WhaE, XAMERAEM AN CC AN LF A= e HE R S, Rels SCREMR 23 A7 E . 395
EiEFg, SN CC MR N A KIREE,  HL AT 7515 M sh 9 % 9% 9 6 S 06 o sh 245 W DA A 2 75
S, FEH TREME CC BEA i {# il K14-HPV. K14-E6. K14-E7. K14-E6:E7 L& HPV16 % FE[K /)N
3.2 CCHEEIFEMIEMR

RPN Fe A A2 W CC B Y 2 s 1) B B4, (B TR iR e B 4%, ARz
[ AF7E 225, BETMRYT CC PR s P bR EAT 4 — il 2 %8, CC sh s BTN $5 br AL 36 Xt
SIS SN R TSI . AT SRS L EE L O B A AT R R S s A Ak R A T SR R A )
ZAebr (MRS EE., MRAKIME) HT BN RS SR I E A KRS, & CC A
BOUE B VAN I E o 38 I S AR RO 2 T S R I AL ZRREE, BRAE CC B R BT A
BRI R R I . Hod Ki-67 BAVESHARAEEBE], S PEAY CC iR 20 it 3G i 1 ) B R P e bR .
Ah, I 24K F- (vascular endothelial cell growth factor, VEGF) 24K iAZERT 4T CC B4t
R R I A AR K P R EEAE A, fms AH OGBS BRIV 1 (fms-related tyrosine kinase 1, FIT-1) 7 CC
AN S A7 T R LA P R A, T EL A R 4 A Rt A R KT i 2R A 128,

3 CCANMILALH IR PPN T A
Table 3 Common detection and evaluation indicators for CC animal models

iRl E~zit] LRl
Detection types Detection indicators
— AR fRE, R, WEANEE. BROIRE RAEAEN (a4
General status Body weight, food intake, activity level, hair condition, survival time, etc.
Mg AL TR BURR. ME B, TBEKEH (MERIEAR. AR, B, AR LX)
TR Ay Superficial tumors: Tumor formation rate, tumor diameter, morphology, and texture (tumor shape, boundary, color, presence of
H

necrosis or hemorrhage areas)
JirR (0 B AR RS A B MR PP ARG A 2R i it AR Ak
Deep-seated tumors: Growth status, echo pattern, and blood supply changes evaluated by ultrasound or MRI

Tumor biology

17 R MEEHEEr G RE . IEFE . RRRI
Behavioral indicators Observation of food intake, body weight, activity, and pain manifestations
MG ANRIR/AN TR Bl EE . A RILR . ARSI T, R R CnBRANAE . RS . MURREE.
e B HTREBE, MRS ARAGI R, REEE JE R

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 GRZHEF) « Survivin ATHIHIZEED | ple (MEHkE) | pd3 CGHEHERED . HPVEG/ET CGEEED .
Gl CD34/CD31 CIfi/IMR A B4R 70T 55
Immunohistochemistry (IHC) Ki-67 (nuclear protein), Survivin (apoptosis inhibitor gene), p16 (tumor suppressor gene), p53 (tumor suppressor gene),
HPVEG6/E7 (oncoprotein), CD34/CD31 (platelet endothelial cell adhesion molecule), etc.

Pathological tissue sections

Mi%: SCC-Ag. CA-125. IL-6. IL-12. TNF-o. IFN-y. Gal-3. VEGF. L. JRZEHE. BHNEEN. SHEEEhS
Serum: SCC-Ag, CA-125, IL-6, IL-12, TNF-0, IFN-vy, Gal-3, VEGF, creatinine, urea nitrogen, ALT, AST, etc.
AR i MMP-2. MMP-9. VEGF. VEGFR-2. HIF-la. BAX. BCL-2 %

HALFRR
Biochemical indicators
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Tumor tissue supernatant: MMP-2, MMP-9, VEGF, VEGFR-2, HIF-1a, BAX, BCL-2, etc.

SRR S SRR . R ELEARHL. MAE. fhE UL RARIEAE (L. B IRZBRERVEE, #HELLTM
Ko BRHUE AR, JIF. WS8R A AARMNERLL

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

g 28 5 e hn
Tumor invasion and
metastasis indicators

33 HBCCEBEESRAMEE

K RFEAR (CNKD « JiJ7. PubMed %5 [ Py 4 $dis 2 M o< Xk, 850 M Eo, Hal
CC WFFUH HIsh IR E B 4 B, AN ERME. HRM. BREURIER TEM. gR%E CC
B AZE N T TR ARKRERR. AN CC shii Al id 1k 2 Som 7 in — H LRI 5 (7,12-
dimethylbenz[a]anthracene, DMBA) . FF:fHE (3-methylcholanthrene, MCA) B & i1 A E 41 i 9%
2 (human cytomegalovirus, HCMV) 1ER T s #4149y, 5 S MR A LR, At sh Wi AL 1% R
Xof S SIS AL BRI AN TR X o N R R RS R R AR R L RIS AR A R R B i T A A R AR A (5], R A
P CC HALE I B R4 CC iR &R (WIS MR Hela 1M, =ik SiHa 4. CaSki
MBS ) B SRS 0 IR AL AR M B e R G B CInBRER . SCID /INERD AR P, PR 7 i
RIS, 732 N T 25 0 3 R0 PR A KR R T BY . CC R IR AR B AR R P 3 DR s s s i, fnad it
I KIE HPVEG/ET HEHIB2 Bggy CC AL, NIRABEF CC MHEH I fe &5 5 M4t A ) T
Ho BT 21, 22 2Wibsik L& 3.2 PR & FVEAN F8 br o6) 1% DU Foh sl A5 B (I A 7 v . RE S
HG R I R W& BT o, ISR 4. 45 SRFRoR, CC RN 1 B WA B4 1y vh 1 22 Wy & 3 AF 6 4t
B, THE WA HEY) & N 80%, HEEIGIRMI & N 68.5%.

R T W CCHWIRE Y 3777 V5 KW & L 3 Hr
Table 4 Establishment methods and consistency analysis of common CC animal models

RISy
Model
classification

TRV
Modeling methods

FRRLRS £
Modeling methods

TG R IR KV &
Clinical consistency with TCM
and WM

fimi: HA CCRAEKRESTM
L
AR WK, TR, HEA

AR ZERET@. @,
®. ©W, W REHN 65%;
HEPERIED. @, @,

) R ©. OB, VEEH 42.8%
S?oﬁ;%egﬁs - R AR 4 . Advantages: Be similar to the Consistent with WM diagnostic
cc - Spontaneous tumor formation occurrence and development criteria @®@®(®), consistency
process of human CC rate: 65%;
Disadvantages: Long duration, Consistent with TCM syndrome
instability, and limited quantity types @@@©), consistency
rate: 42.8%
/NEIIE N EE 0.1% DMBA, &R, #4:6 A RS HTHE®. @),
JE13] @. ©1, VEEN 65%:;
Apply 0.1% DMBA intravaginally to mice twice a HEPERIER. @, ®.
week for 6 weeks @. O, YI4&EEN 42.8%
KM /B 2R A7 35 7 DMBA 0.5 mg/cm ¥4 S e mmo e Consistent with WM diagnostic
2k, g5 A HER %ﬁémﬁ?ﬂha}l (RE- A criteria @@@(©), consistency
w0 IMplant cotton thread containing 0.5 mg/cm DMBA e o rate: 65%;
gchjrrl?czi into the cervical region of KM mice for 5 months ﬁj’i’ JA ﬁﬁ.{" 7 ”’A’gﬁﬁmﬂi Consistent with TCM syndrome
: , KM /N B E S04 B\ & 600 pg MCA Bt 1) 5 i vantages: Controllable |_nduct|on types ®@DO®DM), consistency
induction A5 process (dose, frequency, site) rate: 42.8%
- . . Disadvantages: Long cycle and high
e mplant sterile d_ouble cotton_thread soaked w1th_600 M& sk of inducing other cancers
75 Ktk CC MCA beeswax into the cervical canal of KM mice
Induced CC OB T 2 Rl b, Balb/e /MRS H R
4F, FIEN 67 ugkg, JERAE 48~54 Kif ibAEE
subcutaneously inject Balb/c mice daily at a dose of 67
ng/kg; offspring are sacrificed at 48-54 days old
mo MFEWEEEREDO. ©.
Ri%E HCMV BHE R AR R IEA KM /) B £, @. ©%, 5N 65%;
WREK  GH, EINEH RS 31 L AR EBHERNA FRMERE S PERIES. @, @.
Viral Insert gelatin sponges soaked with HCMV stock PR AR Wi, W)&)1E N 37.1%
induction  solution into the vagina of KM mice, reaching the Advantages: Controllable induction  Consistent with WM diagnostic

cervix, for 31 weeks

process (dose, frequency, site)
Disadvantages: Long modeling

criteria O@@®), consistency
rate: 65%;



6 P E R B A gk
time; inconsistent degree of induced ~ Consistent with TCM syndrome
tumors types @@@), consistency

rate: 37.1%
NOD-SCID /)N il A7 A 1 35 1) CC 414 fRri: CC U # i, HRAEARX AT EZHRETO. @,
Transplant human cervical cancer tissue into the right s MR, 5T mEg Kl ®. @Wi, WEFEHN 70%:;
hip of NOD-SCID mice RN R K HETERE®. @, 6.
B/ SCID /ML NOD-NCG /Ml NOD- TR MRMASSEIRME  ©. QT YN 42.8%
SCID /M« NOG /)R F TR N CC i i fi i i Bk, BRI Consistent with WM diagnostic
A8, 42441 Advantages: High CC tumor criteria O@®®, consistency
Nude mice, SCID mice, NOD-NCG mice, NOD-SCID  formation rate, relatively simple rate: 70%;
mice, and NOG mice subcutaneously implanted with operation; superficial tumors, easy Consistent with TCM syndrome
fresh human CC tumor specimens to observe and measure size, fast types @@B®®), consistency
mplant 2>2>2 mm3umor tissue into the right back of  tumor growth rate rate: 42.8%
NOD-SCID and NOG mice Disadvantages: Significant
NOD.CB17-PrkdcSCID/I /NS B 52 T 22 4t difference in tumor
SKE S 3 mms3 Jig 4 211451 microenvironment from orthotopic
Inject 3 mm3umor tissue subcutaneously in the back ~ cervix, low metastasis rate
of NOD.CB17-PrkdcSCID/J mice using a 22-gauge
needle
BN RZE M3 S B2 T 45 CCCaski 4 ke
41, SiHa 481K 0.2 mL
é%;jiiﬁe Inje(_:t 0.2 mL suspension of cervigal cancer Cas_ki cells
ous or SlHa_ceIIs subcutaneously outside the left axilla of
transplant nude mice e N
ation  KM/NEESL C57BLIG /NI4T i IR 3 2 oz o
U14 42 0.1 mL
Inject 0.1 mL U14 cells into the axillary region of the
right forelimb of KM mice and C57BL/6 mice
HR/IN R R RS Hela 2 a5
Subcutaneously inject HeLa cells into nude mice
Wistar KRR A5 HeFh Hela 41 g & i 52 531
Wistar rats were subcutaneously inoculated with a
HeLa cell suspension
SCID /MRS K F A Calo 5k Caski 4 (4]
Implant CaLo or Caski cells subcutaneously in the
Btk cC flaﬁk of SCID mice g
Transplantable Balb/c #ELESHA B T4 HelLa 413K 0.2
cC mL 58]
Inject 0.2 mL HeLa cell suspension subcutaneously in
the right back of Balb/c nude mice
BRI K NG C-41 4l (45108~ 0.1 mLI®
Inject 0.1 mL C-4I cells (4x10¢ cells) subcutaneously
in the flank of nude mice
NCR #R R 7 E 45 3 mm3CC &2 g 41057 e RIS AR AL bR AR WA O. @,
Implant 3 mm3patient tumor tissue into the uterus of el ®. ®. ®Bi, WIEEHN 80%
NCR nude mice S RE: WERRSEASWE:  RFahERE. 6. @.
saysgy  SCID M NODISCID /MRAY FEBURMMA 1~2 st FABIK ©. @, ® @, WEEN
B mm TS B A o Advantages: Capable of forming 68.5% _ _ _
Orthotopi Orthotopically implant 1-2 mm fresh cervical biopsy  orthotopic tumors and distant Consistent with WM diagnostic
¢ cervical sp_eCImens into the cervix of SCID and NOD-SCID m.etastases ) criteria @B ®B®), consisten
transplant mice . Dlsadvaptages: Tumor formatlor) cy rate: 80%_;
ation SiHa 412 f1 ME180 41 g #4) & NOD-SCID /MR % T process is not easy to observe; high  Consistent with TCM syndrom
T, 300 1~2 mm B R MR T B 50 modeling cost and surgical e types @@@OD® W, consi
Construct subcutaneous tumors in NOD-SCID mice difficulty stency rate: 68.5%
using SiHa cells and ME180 cells, and implant 1-2
mm subcutaneous tumors into the cervix
PRl BRI TIRASEYE FEAEESHREIEO. ©.
bk BRI R A @. ®. OB, WHEA
o TR MREKB RS, ME  55%;
ERINEN ME. BIEZRE HFEPERIEQ. @, 6.
A NSG /s B 3RS A 1 mmS 35 K 4 41505 1 (601 Advantages: Tumor tissue @. ®. I, VEEN
Subrenal Transplant 1 mm=biopsy tissue microarrays into the maintains l_)iologic_al characteristics 48.5%
capsule oo capsule of NSG mice of cancer tissue, high Consistent with WM diagnostic
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ation Disadvantages: Deep tumor growth rate: 55%;
site, inconvenient observation, high  Consistent with TCM syndrome
operational requirements types @DE@@W), consistency
rate: 48.5%
B AR RIEH A HPV16-E6-E7-Rosa26 KA RIVEEALR  fid: AEARREERTITHE  FEAESHHRERO. @.
cc TS 2] C57BL/6 N /NRZAFIN S, H HPV16-  CC ik L iE OW, Wy 60%;
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engineering Microinject the expression vector HPV/16-E6-E7- Fli=s-7 O itk VAl E e T, WIEEHN 37.1%
cC Rosa26 into fertilized eggs of C57BL/6 N mice via LR BURA Consistent with WM diagnostic
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transgenic mice CC tumorigenesis process in a 60%;
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G, F%E R IR U R R R 65k HPV16-E6 £/ Disadvantages: Incidence rateand  types @©®@®), consistency
5[5 incubation period are affected by rate: 37.1%
nject dpc DNA3.1(-)-PINV-E6 vector into fertilized estrogen dose; long model
eggs of KM mice to construct mice with specific establishment cycle, high cost of
expression of HPV/16-E6 gene in skin tissue transgenic mice
HPV E6E7 Ji 5 Kl %24 21| C57BL/6N /N & 3 ] i WoklGRAERHEE, &6 ffFEaEEEEHRERPO. @.
1, RS HPV e LR AERE. Rkt @, W& N 55%;:
Integrate HPV E6/E7 oncogenes into the g HFETERIF®, ©®. ®. @
cervicovaginal epithelium of C57BL/6N mice to AR FARMEER, REIFRE B, WEEN 37.1%
locally induce HPV/+ cancer Rt K Consistent with WM diagnostic
C57BL/6 /)R T H Sl ERBARSBIERTE CC Advantages: Closer to clinical criteria @@, consistency rate:
HoAth TC-1 éﬁiﬁ@%\j 1>10° /l\[ﬁ?] ) o anatomical pathway, suitable for 55%; )
Others After damaging the cervicovaginal epithelium of studying local drug delivery and Consistent with TCM_syndrome
C57BL/6 mice, instill 1x10° CC TC-1 cells local immune microenvironment types @E®O, consistency
intravaginally Disadvantages: High surgical rate: 37.1%
KM /ISR TE BRI N 2R S U4 40 (2>107/mD)  difficulty and high risk of
25 ul, 4L 7 dEd postoperative complications
Inject 25 pl U14 cells (2x107/ml) into the submucosa
of the vaginal mucosa of KM mice for 7 consecutive
days
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SRS CC AR nI BEALIG ] CC R A 220 1, (B R A7 RS A& A (R A 6 T 5 2, % T 5236 A R
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