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Research progress on animal models of malignant mesothelioma
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[ Abstract] Malignant mesothelioma cases are rare and have a long incubation period, making the disease a difficult
subject to clinically research. Animal models of malignant mesothelioma are crucial for experimental research and
elucidating the pathogenesis of malignant mesothelioma. Common animal models include spontaneous, inducible,
transplantable, and genetically engineered models, but the applicability of different animal models varies. This article
reviews studies related to the establishment of animal models of malignant mesothelioma published in the past 10 years.
Recent progress made in the establishment of four animal models of malignant mesothelioma is summarized from three
aspects: modeling method, modeling result, and model advantages and disadvantages. This review summarizes and
analyzes the current progress made in the establishment of animal models of malignant mesothelioma and thus provides a
reference for basic malignant mesothelioma research using animal models.

[ Keywords] malignant mesothelioma; animal models; mice; rat; genetic engineering

Conflicts of Interest: The authors declare no conflict of interest.

(' malignant mesothelioma , MM ) , MPM ,
, 10.3 ,
NN o ,5 5% ~15%"""
80% , ( malignant ,2016 MPM 330 |,
pleural mesothelioma, MPM ) , , 0. 086/100 000, MPM 215,
[ ] (21JRTRA673) ,
[ 1 (1996—), , : o E-mail :1172214536@ qq. com

[ ] (1974—), s s s s : o E-mail; gouyunjiu@ 163. com



138 2024 34 9 Chin J Comp Med, September 2024 ,Vol. 34, No. 9
0. 056/100 000*', , ,
MM MM
’ 3 , ’ MM
MM , MM i , MM
. : . 2014 Xu P BRCAL
, MM 1( BRCAL1 associated protein-1, BAP1)
N N MM , Bap1™~
o MM R 25 8~10
. . MM , FVB Bap1*~
° , 0.8 mg, 3 1, 12
MM , 87 o , ,
) N N 3 Bap1™~ MM
) MM (73% vs 32%) , ,
o , 20 ,
1 MM NN 0 )
MM
MM e . Napolitano " BAP1
, MM , Bapl1*~
) , 50 10~12 C57BL/6
MM"7 MM , Bapl1*~ ,
MM e , (0.5 mg) (0.05 mg)
Fischer344 MM 1, 10 13 o .
s s , Bap1 -
s 0.2% ~5%, MM (36% vs 10%) ,
, o Bapl1*'~ MM (60% vs 28%) .
, , BAP1
, MM MM MM , BAP1
o , 2040 o Kadariya (14]
MM o MM ,
MM
, (apoptosis-associated speck-like protein containing
, , a caspase-associated recruitment domain, ASC)
) ° ) , 29 6-~8 C57BL/6
Asc ,
o 0.4mg, 3 1, 24 s
) MM s Asc MM
(55% vs 80%) , (66.2  wvs
2.1 MM 61.6 ), o ,
, MM s Acs
o MM,
( ) , Okazaki '™’
. . . , MM ° 1 mg

6 Fischer344 4



2024 9 34 9

Chin J Comp Med, September 2024, Vol. 34 No. 9 139

o Luo
BRCA1 MM ’
BRCA1 .
19 Sprague-Dawley Breal S
’ 3.6.7 3.3.4 mg ,
110 , Breal"Y”
MM (70.2% vs
72 9%) ’ BrcalL63X/+
(494 d vs 571
d),
s [17] )
Fisher '
29 6-~20 C57BL/6 MexTAg
’ 3mg, 4 1.,
8 ’
a3, 45.3 .
MM
° 6 8
~12 (o] ’
6~8 i ,
[20] 5 i ' ’ ,
° , MM
° FVB Bapl
31 [21] 43 9
har! (58% vs
9%)
o ,C57 (<
10%) o [22-24] )
| ’ [25) ’ A
’ MexTAg
MM . MexTAg
MM, O |
MM ,
’ 20% ~ 30%
, MexTAg MM
100%, 50~100 20~40 [

b o b

[27]
o

2.2 MM
( carbon nanotubes, CNT)

’

s ( single-walled carbon
nanotubes , SWCNT)
carbon nanotubes, MWCNT ) , MWCNT
o CNT

( multi-walled

9 o]

MWCNT
Rittinghausen ~ '*! 400 Wistar
, (5%x10° WHO fibers)
(1x10° WHO fibers) 0.1x10°
WHO fibers 2 o
,MWCNT MM 40%

,2014

~98%,
MM , MWCNT

, MWCNT , MM

[29] ( trans-tracheal
intrapulmonary spraying, TIPS) ,  MWCNT
38 10 Fischer344 s
0. 125 mg, 4 2 109
, MWCNT
(37%), MM (16%)
o MWCNT
MM ol

(retrocardiac pleural folds, RPFs)
[31]

o

Suzui

MWCNT
, MWCNT
o Sakamoto ' 7 MWCNT
., MWCNT 92 10
Fischer344 , 1 mg/kg, 52
. , MWCNT
MM MWCNT

(100% vs 5% ) , Sato [33]
(vapor grown carbon fibers, VGCF) VGCF™-H

MWCNT , TIPS 189 10
Fischer344 , 0.0.016,0.08 0.4
mg/kg , 1, 8 2

, MWCNT MM



140 2024 34 9 Chin J Comp Med, September 2024, Vol. 34 No. 9
VGCF™-H  (57% vs 2%), MWCNT MM 5 mg/kg 83.5 mg/kg
, Chernova ¥ ( nitrilotriacetic acid,NTA) 10
, 8 C57BL/6J Wistar , 5 2 2 .
MM (10% ~25%) . , MM 50%,
MM (15%~37%) S . NTA ,
MWCNT MM , MM (27
o Wistar 0% ~4% , MM MM
Fischer344 MM y s
el MM , ,
. ,MWCNT . MM
MM 24 ,42 , MM
MM 83%. MM , MM .
B7 2.4 MM
MWCNT . ,
MM , 212017, Von
MM , Tungeln '+ , 2 mg/
[38] i , kg 50 7
, Fischer344 s 5 12 2
. MM MM 10%, , ,
MM MM (12% vs 4%) ,
[39]
, , MM , MM
MM . . MM
MM Lol MM
, TIPS MM .
’ 3 MM
, TIPS 3.1
2.3 MM .
o , MM )
. 2015 ,Minami " ABI BALB/c MM ,
MM . MM



2024 9 34 9

Chin J Comp Med, September 2024, Vol. 34 No. 9

141

CDKN2A MM
, . AB1
MM 41 Mezzapelle ' ,
AB1 BALB/¢ 2~3
. Digifico '
, 7
s , MM
MSTO-211 H ,
s ,13 MM
3 ,
MSTO-211 H 8 Lui M
MSTO-211 H ,
2
, 3 . Schelch "
MSTO-211 H ,
250 mm’® o
MM
5 , cellosaurus
541 MM s , MM
MM
, MM ,
MM ,
5 MM
’ [51]
o MM
, MM ,
[52]
3.2 ( patient derived

xenograft , PDX)
PDX

[53] 4
pL)
(200 L)
PDX
MM
,1
2  PDX
PDX
PDX , 15
29% .
(BAP1 WT1,
Potter -
MM
(150~
PDX
MM
s PDX
MM
4 MM
MM

MPM o

,BAP1 NF2

MM o Yang

(100
14 ,

69 ,

[54]

o Chen
CT

5 MM
( 40%) o

[55]

o Offin

PD-L1)
BAP1 100% .,
MM

PDX

PDX
,79%

9

’

250 mm’) <21d,

CDKN2A

o Kukuyan ¥

[57]



142 2024 9 34 9 Chin J Comp Med, September 2024, Vol. 34 /No. 9
Bapl N2 Cdkn2a ,
o b 3 b ’
MM, Bapl N2 Cdkn2a PDX . , MM
s 20% , MM
63
MM , 3 MM el
85%, , 2 . s
PTEN  TP53 MM
o Marqués o0 MM
Pten  Trp53 , ) o
MM (15/26,57%)., 14 MM :
( N N N N ) ’
10.9 o
HMGB1 MM o MM N N
Suarez  ®" s ,Hmgb1 4 o
MM ( 64% vs 97% ) 5 ’ MM ’
(450 d vs 308 d) MM, ,
MM
b o]
b b b
MM, , MWCNT,
MM , ‘@ TIPS, MM
1, MM . PDX
1
Table 1 Summary of induced animal models of malignant mesothelioma
Week Sample Induced
Inducer Animal species Gender ¢ Method Frequency Dosage dr'np.c fiduce
age statistics  rate
FVB mice (12] 301, 12 25 32%
- 3 ) 8§~10 . L . 0.8 mg
Crocidolite FVB Bap™'™ mice Intraperitoneal injection ~ Once 3 weeks, for 12 weeks 25 73%
C57BL/6 mice 0. 05 mg 50 10%
C57BL/6 Bap™™ mice PEETIR (13] 11, 10 0.5 mg 50 28%
Intraperitoneal injection Once a week, for 10 weeks 0.05 mg 25 36%
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C57BL/6J mice . 26 80%
T N (4] 31 24
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(18] 4 1 8
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Sprague-Dawley Irﬁa;:/ reo , ' ['lﬁ'ﬁ ‘ 1 1 3 3-4 mg 16 75%
Sprague-Dawley Breal"®™™ rats Intraperitoneal injection Once a week , for 3 weeks 19 53%
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. F344xBN F1 rats T+Q 6 . L . 1 mg 14 57%
Tremolite Intraperitoneal injection Single
' Sprague-Dawley i:;i/+ reo , . [16 ' 1 1, . 3 3-4 mg 21 T1%
Chrysotile Sprague-Dawley Breal ™" " rats Intraperitoneal injection Once a week, for 3 weeks 18 89%
[28]
. Wistar rats ) / . L . 10 WHO fibers 50  66%
Amosite Intraperitoneal injection Single
Multiwalled [28] 1x10° WHO fibers 200 79%
tiwa
ultiwalle Wistar rats A Y, ) o ) 5x10° WHO fibers 200  86%
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[29] 1 4 2
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Intratracheal instillation

Four times a week, for 2 weeks
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Fischer334 rats 5 10 - . 1 mg/kg ! 100%
Intraperitoneal injection Single 41 5%
Fischer344 rats T+Q 10 - b1, 8 %.00186 :://kk: Zg 3522
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0.4 mg/kg 69 86%
() 1 mg 4 25%
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