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Analysis of animal models of breast cancer based on clinical symptoms of
Traditional Chinese and Western Medicine

WANG Xue*, ZHANG Yuanxin®, TIAN Shuo, PENG Mengfan, WU Xiangxiang, MIAO Mingsan "
(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract] Objective Breast cancer is the malignant tumor with the highest incidence in women in China, which
seriously affects the physical and mental health of patients. The preparation of animal models of breast cancer conforming to
clinical characteristics is of great importance to the study of its pathogenesis and treatment. Methods Using “ breast
cancer” and “animal model” as search terms, we searched China National Knowledge Infrastructure ( CNKI) , Wanfang,
VIP and PubMed databases’ entries describing models of Chinese and Western Medicine clinical diagnostic criteria for
breast cancer. We summarized breast cancer animal models of existing varieties, characteristics, and modeling method.
Then we evaluated the consistency according to the clinical symptoms of Traditional Chinese and Western Medicine for
breast cancer. Results We found that the existing animal model preparation method are relatively simple and mostly based
on chemotherapy-induced cancer modeling method. Accordingly, these method ignore the etiology of Traditional Chinese

Medicine and lack of combination model of Traditional Chinese Medicine disease. This result in large differences from
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clinical multi-factor disease observations, limiting research and clinical application of Traditional Chinese Medicine for the

prevention and treatment of breast cancer. Conclusions

Evaluation of breast cancer models is mainly based on

pathological diagnosis and the formation of tumor strain (body) , which is different from the Western and Chinese diagnostic

criteria of breast cancer. Therefore, it is necessary to further improve the evaluation system of animal models of breast

cancer, improve existing models, and make the basic research of Traditional Chinese Medicine more suitable for clinical

practice.
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Table 1 Diagnostic criteria of

R Rl B LW bR
Number Detection means Diagnostic index
(1) FUIRID T ARPRA  EFLIRASRA PRI T ARPRA L B U2 Wi 5 (2) S A bk L2535
KARASIZ W 5 (3) FUk FLA SRk IR AE R JLAR 3% A6 S OIS e 200 MM, 1) sk S RE HIE B3k A o8 17 s
I BEAE LT
1 (1) Pathological diagnosis of breast masses, surgical specimens, total mastectomy specimens and breast

Pathological diagnosis

2 W7

Cytological diagnosis

X Zef

X-ray examination

R T Ao
4 Ultrasonic

examination

HoAth,
Others

conserving surgical specimens diagnosed by pathology and histology. (2) Diagnosis by sentinel lymph node
biopsy. (3) The biopsy of nipple, areola, skin, vessel and pectoral muscle were isolated tumor cells, and the

primary cancer of other organs could be excluded.

HRYE AR &Y CALS-3 R CEA Ry DN UM 56 | W08 156 5 10 FH A )1 % o Jgd &2 8 R 6 B 1)
The combination of tumor markers CA15-3 and CEA to detect breast cancer metastasis is more conducive to the

detection of tumor recurrence and metastasis.

FUIR X ZeA A 128 DCIS (S48 N8 ) F i B i ik .

(1) MBS AL 5 (2) M B e nT R BT RE R, /N0 i BOR, R etk s (3) A BB 25 . 45 1)
IR RS KL ; (4) PEA B B2 ARICAE 5 (5) ATSERGALAY B (6) LI AR ah kgt ; (7) 5 &
YK (8) B HAEG A BRI FLK IR [ 4 S JRI IR /NGRES R IR R3S bk 45 A 4
TS5

Mammography is the most important method for the diagnosis of DCIS (intraductal carcinoma) :

(1) Space occupying lesions. (2) The edge of the mass can be seen as clear, obscured, lobulated, fuzzy and
stellate. (3) The shape of the mass includes round, oval and irregular. (4) Accompanied by the change of
mass density. (5) Appearance of suspicious calcification. (6) And structural distortion. (7) Unilateral
catheter dilatation. (8) Combined signs: including skin depression, nipple depression retraction, skin
thickening, thickening of trabecular structure, enlargement of axillary lymph nodes, structural distortion and

calcification.
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(1) ISR Z AR 5 (2) 3B PR 5 (3) GALHE, 7T 23R DU, Uk, BIDIR (4) Fikt:
5 A BRI BT BRI 2K A48 5 (5) BEIRIMTBE (AN 5 (6) ok Jo] Bl /K e s 5 #4105 (7)
Cooper )5 7 B AL, 548 5 5 9 5k LAKGE [l B il 47

There are four in breast ultrasound, that is, histopathological examination is recommended :

(1) Most of the tumors were irregular in shape. (2) The boundary is fuzzy. (3) The edge is not smooth, but
can be scallop shaped, angular and burr shaped. (4) The lesions and surrounding tissues showed edema and
thickening of subcutaneous fat layer. (5) Sunken and uneven skin. (6) Perifocal edema; Structural

distortion. (7) Cooper ligament trend changes, abnormal catheter expansion and tortuous trend.

(1) FLHR MRI A5 BE S AR I A AL, DT B 2 FLARIE (1932 W, MRI X AR S5 0807 5 HO 27 4R R 5 i
TR R BV SANSWA TR ; (2) PEREAE A FL K I BE , B2 IRIE S, M AR AR, BRI L 4 5 b
TR LRI D IZ W (B 5 (3) 2R BI-RADS 4 JSEEBGIA THE— 2B KA . 40T i AN A 2 | 258
BRI G T A A A 2 2 SO IR AL

(1) Breast MRI examination can identify the primary lesions and improve the diagnosis of breast cancer. MRI
is of great value in differentiating fibroscars from postoperative radiotherapy or tumor recurrenc. (2)
Accompanying signs such as nipple inversion, thickening of the skin, invasion of pectoral muscle and
abnormal enlargement of clavicular lymph nodes can improve the diagnostic value of breast cancer. (3) The
diagnosis is BI-RADS category 4. Further examination is recommended: fine needle aspiration cell
examination, empty core needle biopsy and surgical biopsy to provide cytological or histopathological

diagnosis.
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Table 2 TCM syndrome differentiation
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1 Liver Depression (1) Breast pain is mostly swelling pain. (2) There is a mass. Moss thin whit thin vell lse stri
and qi stagnation (3) It is closely related to emotion and menstrual cycle. (4) oss Hhn wiite ot T yellow, pulse sting
Chest and flank swelling pain. (5) Imitability.
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blood stasis menstruation error, dark color block. (4 ) Or with K .
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3 ChongRen disord (1) Menstrual cycle disorder. (2 ) Small amount of The tongue is light, the moss is white, and the
ongtien cisorder menstruation and light color. (3) Weak waist and knees. (4)  pulse is thin or heavy
Mental fatigue. (5) Sleepy nights. (6) Dark complexion.
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Table 3 Analysis of existing animal models
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Animal model  Animal species

Modeling method

Model features

Clinical coincidence
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RV PR
B (% i
HF7ES)
Induced
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animal models *

(mostly animal

Rats, mice
models of ) ’

rabbits and dogs
breast cancer

induced by
chemical
agents )
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7P L MR R B E A s
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A type of animal model in
which a particular strain of
mice grows spontaneously
to produce breast cancer

without artificial
intervention  or  through
genetic breeding
techniques.
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(DMBA ) I N-Ffl £-N-1F
fi L iR (MNU ) P A 250
s Ea AR () 5L
i R B R R A R i
S5 R T I B IR L 2
MR,
Dimethylbenzoate

(DMBA) and N-methyl-N-
nitrosourea ( MNU ) are
commonly used as
carcinogens; The drug was
administered orally ( by
gavage ), local skin smear

on the breast ,
subcutaneous injection ,
intraperitoneal injection

and intravenous injection.

MR D N0, A S S
SRR, SR T I R FLIRE
FFRHLAEL R AR PEFLIRE Sh 4
RO o A4, SEH LG, o [
Advantages :
intervention ,
experimental results more accurate,

reduce artificial

make animal
more close to the clinical pathogenesis
of breast cancer. Disadvantages: the
animal model of spontaneous breast
has low incidence, long
period and
influencing factors.

cancer

experimental complex
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Advantages : the etiology is relatively
clear, the induction methods are
diverse, the corresponding animal
models  of  breast
and

with

cancer are

diversified , there are many
similarities human  breast
[29-30] .

. Disadvantages: tumor

is not easy to metastasize.

cancer
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Q) FFEPEZEIRE 1 (1) (2) (4)
(5):2H(1)(3);3 (1) (2)(3)(5),
The spontaneous breast cancer model is the
most suitable in vivo experiment to study the
etiology, development  and
prevention of breast cancer, especially the
preventive drug. The symptoms meet the
western diagnostic criteria of breast cancer 1
in (1)(2)(3), 2and 3in (1)(2)(3)(4)
(5)(6)(7)(8), 4in (1)(2)(3)(4)(5)
(6), 5in (1) (2). Meet the TCM
diagnostic criteria 1 in (1) (2) (4)(5), 2
in (1)(3), 3in (1)(2)(3)(5).

occurrence ,
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(D) (2) ;AR EZERIE 1 H(1)
(2)(4) (55291 (1)(3) (4) ;3 (1) (2)
(4

High clinical concordance, commonly used
in etiological and preventive studies of breast
cancer. The symptoms meet the Western
diagnostic criteria for breast cancer 1 in (1)
(2)(3),2and 3in (1)(2)(3)(4)(5)
(6)(7)(8),4in (1)(2)(3)(4)(6), 5
in (1) (2). Meet the Chinese diagnostic
criteria 1 in (1)(2)(4)(5), 2in (1)(3)
(4),3in (1)(2)(4).
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Advantages: high success rate of
transplantation, short modeling time
high

Disadvantages: The whole process of

specificity of tumor site;
tumor occurrence and development

cannot be observed in vivo, which is
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Low clinical coincidence is used for etiology
and premorbid studies. The symptoms met
the Western diagnostic criteria for breast

cancer 1 in (1), 2 and 3 in (1)(2)(3)

MB-231 and SK-BR-3) . . . o (4)(8),4in (1)(2)(3)(5). Meet the
. not suitable for preventive research of L . . O .
were  transplanted  into Chinese diagnostic criteria 1 in (2)(5), 2
. . . breast cancer. Moreover, the model . .
immunodeficient mice . in (1)(3),3in (1)(4).
. only selects single precancerous

(SCID) or nude mice. . . . .

mutation strain, which is less

convincing.
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Refers to the target
exogenous genes or
specific DNA
fragments  into  the
fertilized  eggs  of
animals , stable

inheritance to the next

. [31]
generation !
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FAEV)E] DNA J¥ 51
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Target

knocked
inserted by artificially

genes are

out or

constructed nucleases
that specifically cut
DNA sequences.

DL AT S A U DY A I
RUREAY PSR ) R AR
JRE R s B BORBOR S, AT R
PEVEA
Advantages: the model can be
established in line with the four
subtypes of breast cancer to study
the occurrence and development of
breast
high

operability is not strong.

cancer.  Disadvantages:

technical ~ requirements,
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Advantages ; simple design, strong
specificity, high efficiency, the

most direct and effective way to

study gene function.
Disadvantages : cumbersome
steps, activity can not be
guaranteed , homologous

recombination efficiency is low,

operability is not strong.

e PRI A JEE 85, T TR 2 % kg ol 728 Y 4
o REIRFT G FLMR I P EEi2 Wb 1 (1)
(3);2.371(1)(2)(3)(4) (5)(6)(7)(8);4
F(1)(2)(3)(4)(5)5) (1) (2) s FFEFLIR
TR ERZWTERE 1 (1) (2) (3) (5) 32 (1)
(2)(3);3 (1) (2) (4,

The clinical anastomosis is high and is often used in
the study of etiology and pathogenesis. The
symptoms meet the Western diagnostic criteria of
breast cancer 1 in (1) (3), 2 and 3 in (1) (2)
(3)(4)(5)(6)(7)(8), 4in (1)(2)(3)(4)
(5),5in (1)(2). Meet the Chinese diagnostic
criteria of breast cancer 11in (1) (2)(3)(5), 2 in
(1)(2)(3), 3in (1)(2)(4).

I R W) -G B v, 3 3 ek 3 4t L ) 0F 5 % B0 L
TR YETEA RO . i)l B L AR AR R A R
FEATUEEZEbRIE 1 (1) (3)52.3 11(1)(2)
(3)(4)(5)(6)(7)(8);4H(1)(2)(3)(4)
(5)55 (1) (2) s FF & FUME T B2 Wbl 1
F(1)(2)(3) (5)52 H (1) (2)(3);3 H1(1)
(2)(4),

The high, the
proliferation and diffusion mechanism of breast

clinical anastomosis is and
cancer is found through the study of tumor cells.
The
consistent with western diagnostic criteria 1 in (1)
(3),2and 3 in (1)(2)(3)(4)(5)(6)(7)
(8),4in (1)(2)(3)(4)(5), 5in (1)(2).
Meet the Chinese diagnostic criteria of breast
cancer 1in (1)(2)(3)(5),2in (1)(2)(3),3
in (1)(2)(4).

symptoms of breast cancer model were
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