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Application characteristics of animal models of osteosarcoma based on
data mining

YU Shuaike, LUO Maoli, WANG Lianrui, ZHOU Tianbao, MIAO Mingsan” , BAI Li"
(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract]  Objective To summarize the important points of animal models of osteosarcoma and to provide a
reference and suggestions to improve the modeling method and evaluation indexes. Methods Using osteosarcoma and
animals as the main topics, literature on animal models of osteosarcoma from CNKI, Wanfang Data and PubMed. The
species of experimental animals, gender, modeling method, types of cancer cell lines and detection indicators were
summarized, and a database was established for statistical analysis. Results A total of 284 reports were included. The
most selected osteosarcoma model animals were BALB/c-nu/nu mice (227 times, 75.17%) , followed by SD rats (20
times, 6.62% ). Subcutaneous cell fluid transplantation in the back (66 times, 21.85%), subcutaneous cell fluid

transplantation in the axils (55 times, 18.21%), and in situ cell fluid transplantation (51 times, 16.89% ) were used as
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modeling method . Human MG-63 cells (100 times, 33. 11%) and mouse UMR-106 cells (39 times, 12.91%) were

selected as the cancer cell line. The most analyzed indexes were the tumor tissue apparent index (238 times, 83.80%) ,

HE staining of tumor tissue ( 129 times, 45.42%), and Animal epigenetic metrics (94 times, 33.10%), and

immunohistochemistry of tumor tissue (89 times, 31.34% ). Conclusions At present, osteosarcoma BALB/c¢-nu/nu mice

aged 4 1o 6 weeks are used as experimental animals, and human MG-63 cell heterotopic transplantation ( back and axillary

transplantation) is used to establish the animal model, and the detection indexes of osteosarcoma are comprehensively

evaluated by animal apparent index, tumor apparent index and tumor histopathology. It is suggested to select serum

biochemical index, apparent index of tumor tissue as well, HE staining of tumor tissue and immunohistochemistry of tumor

tissue to evaluate the model. However, there is still a lack of animal model preparation and evaluation criteria with high

clinical consistency. In this paper, the advantages and disadvantages are summarized through literature mining and data

analysis, in order to provide reference for the establishment of a good OS model and better application to OS mechanism

research and new drug development.
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Table 1 Osteosarcoma model animal species

IR AL EAR L, 1~2 mm K/NAE PR

IS B (n) A (%) AW (A
Animal species Frequency Percentage Age(week)
BALB/c-nu/nu # il BALB/c-nu/nu nude mice 227 75.17 4~6,3~4
SD K Sprague Dawley rats 20 6.62 3~4
C3H /IN§L C3H/HeJ mouse 11 3.64 4
KM /)R, Kunming mice 9 2.98 4~6
BALB/c /N, BALB/¢ mice 9 2.98 6~8
SCID 7>k
. C e .. . 8 2.65 6~8
Server combined immune-deficiency mice
Wistar K F, Wistar rats 5 1. 66 4~5
C57BL6 /)M, C57BL6 mice 3 0.99 6~8
Hi P 2= 4 New Zealand rabbit 3 0.99 8~12
HAth Other species 7 2.32 /
R2 CHRESYBAIES
Table 2 Methods for the animal model of osteosarcoma
TERLTT LA K (n) HA (%)
Methods Vaccination position Frequency Percentage
Ay
H HKEZT
21.
Dorsal subcutaneous 66 85
A
R T 55 18.21
Axillary subcutaneous
JE M
Hindlimb subcutaneous 41 13.58
JEFR
Abdominal subcutaneous 14 4.63
HIBE T
Forelimb subcutaneous 7 2.32
M T
2 ¥ 7 2.32
SR AL 20 M e RS A Chest subcutaneous
Heterotopic Cytosol L lantati .
transplantation yiosol franspratiation L 5 1. 66
Subcutaneous inguinal
KA T 5 L 66
Unknown subcutaneous
Eﬁ%% 5 1. 66
Tail vein
KT
Neck subcutaneous 4 1.32
A
2 0. 66
Muscle
L 1 0.33

Abdominal cavity
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Tumor tissue mass graft method : e
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R3 RIS I A v
Table 3 Cancer cell concentrations by cell fluid transplantation
URE) b e B (n) HA (%)
Number of cancer cell Frequency Percentage
1x107/mL 60 24.79
1x10%/ml, 44 18.18
2x10%/ml, 36 14. 88
5%10°/mL 34 14.05
2.5%10%/ml 9 3.72
2x10°/ml, 8 3.31
3x10%/ml 8 3.31
2x107/mL 8 3.31
1x10°/mL 6 2.48
4x10°/mL 4 1.65
5%10°/ml 4 1.65
1.5%10%/mL 4 1.65
1. 5x107/mL 3 1.24
HoAlh Others 14 5.78
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Table 4 Type of molded cancer cell lines in animal models of osteosarcoma

UREI RS TR 2 e 5 WK (n) B (%)
Cancer cell types Cancer cell source Frequency Percentage
MG-63 A\ Human 100 33.11
UMR-106 KE Rat 39 12.91
143B A\ Human 31 10. 26
S8 Ty 2 R B
_ R AR B . A Human ’; 7 6
Patients tumor cell suspension
U20S A Human 17 5.63
HOS A Human 14 4. 64
Saos2 A\ Human 13 4.30
LM8 /INEL Mice 12 3.97
08-9901 A\ Human 8 2. 65
0S-732 A Human 8 2.65
S180 /INEL Mice 6 1.99
KHOS A\ Human 6 1.99
K7 /INERL Mice 5 1. 66
K7M2 /INER Mice 5 1. 66
VX2 42 Rabbit 3 0.99
SOSP-9607 A\ Human 2 0. 66
HiAls Others / 10 3.31
RSB SPGB
Table 5 Test indexes of the animal model of osteosarcoma
iR =g AN et 5 iRl WRFS B (n) A (%)
Detection index Surveillance project Test method Frequency Percentage
Jir R AR IR AR IR AR A T , 238 83 80
Tumor tissue epigenetic indicators ~ Tumor diameter, number, weight ’
B _ o g B
AR PR BRI TSRS g
. . L Body mass, hair, diet, 94 33. 10
Animal epigenetic indicators . Viviperception
activity status, etc.
Yu
HE 5 129 45.42
HE staining
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I F T2z g ¥ Immunofluorescence ’
Pathology Tumor patholog Mallory = a4 0, 5 0.70
Mallory trichrome staining ’
Majsson' :‘@ﬂk@, ' ) 0.70
Masson’ s trichrome staining
ELISA 3451
TN TNF- - - ‘GF . . 24 8.45
HEALAE b INF-ot, IL-2,sVCAM-1, VEGF, Enzyme linked immunosorbent assay
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alkaline phosphatase 5 i 18 6.34
Serum alkaline phosphatase
Prad
ﬁ&’ﬂﬂc . 89 31.34
Immunohistochemistry
LB A T VEGF, Bax, Bel-2, Caspase-3, T s B i 40 14,08
Genetic protein detection NF-kB,CD34,CD31,HIF-1a,Ki67 Western blot '
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Detection index Surveillance project Test method Frequency Percentage
{ﬁﬁibjd% 13 4.58
Living imaging
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MR A JE oA 25 oA X-ray inspection
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