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System of measuring anti-cancer effect of orthotopic lung cancer transplantation
mouse models using small animal PET/CT.
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We evaluated the utility of PET-CT and MD-CT to non-invasively and repeatedly
monitor the inhibitory effect of CDDP and erlotinib on lung cancer in an orthotopic SCID mouse model.
We created transplantation mouse models using non-small cell lung cancer cell; Ma-44, A549, FT821 and
PC9. Only PC9 has epidermal growth factor receptor mutation. FDG PET-CT using Ma-44 showed that tumor
volume and SUV max were si%nificantly correlated with postmortem tumor length measured in specimens
(P=0.023). A549 did not effect for cisplatin Ma-44, FT821 and PC-9 had anti-cancer effect. PC9 had
anti-cancer effect for erlotinib, and other 2 lines did not have it. The present study supports using FDG
PET-CT in monitoring tumor progression and therapeutic response of lung cancer in an orthotopic model non
invasively and repeatedly.

preclinical animal model PET/CT



EGFR-TKI
EGFR

SCID

(Anticancer Res
20:161-,2000, Ann  Thorac  Surg
69:1691-,2000)
UFT
CDDP Matrix
metalloproteinase inhibitor MMI-166

(Clin Cancer Res 7: 4202-,
2001, Mol Cancer Ther 4: 1409-, 2005)

CT
PET/CT

PET/CT

EGFR-TKI
EGFR

PET/CT

(Mad4-3, A549, PC9,FT)

¢ 5)
1. 6 SCID
2. cm
3.
10mg/mL (Mad4-3,
A549, PC9, FT) 10p 2.0x 10 cells
30
2mm
PET/CT
SUVmax
PET/CT
PET/CT
Inveon PET/CT
CYPRIS HM-12S
Aloka ARC-380
BAS-1500
( CT
in vivo
20 30
( PET/CT
PET
PET
a) BE_FDG, b)
1lC_ s C)
BE_FMISO, d)
ue- PET



10 20MBq

CcT
2
SuvV
%1D/g
(CDDP, )
PET/CT
CDDP
7mg/kg mouse/day , erlotinib
25mg/kg mouse/day (Clin
Cancer Res 7: 4202-, 2001, J

Pharmacol Exp Ther 291:739-,1999)

( 10 )
PET/CT ( )
CDDP, )
PET/CT
PET/CT
Ma-44
(n=6) PET/CT
SUVmax
SUVmax( r=0.814)
SUVmax(r=0.909)
a 50,
' =9.9991x - 5.7308
P 401 : R’=[li(7621
=
s 301
-
5
E 201
=
104 .
P=0.023
0 : , .
0 2 4 6

Tumor length

C 2
y=0.024x + 0.6768
R* = 0.667 *
1.5
Z o ’
-
w +
0.54
P=0.048
0 T T T y
0 10 20 30 40
Tumor volume
PET/CT
SUVmax
( )
SUVmax ( :6.76
3.41(mm3), : 53.8 £ 24.5 (mm3)
SUVmax : 0.50 £+ 0.13, '

1.23 £+ 0.14) PET/CT

PET/CT

Mouse 4 (CDDP)

® White: CDDPgroup
Black: control group ‘
‘E 60
b y = 0.6411-3378x s
g 7,
2 T #
= 40 P
L4 ’/
s /‘ .
= ; m -‘,.";- = 3.5854¢0.0494x
0 au—-"ﬂ‘-—-:—‘i— ----------------- g
4 6 8 10 12 14

Time after implantation



b 16
White : CDDP group
Black: control group A
y=0.1001x-0.103 __-~"g
- ,."’
2 [::;i:ii::i: o
= 0.8- CDDPadmlmstratlan“",.
7 _.«"' ©
0- ,"_’ _____ B e ——— =&
& O o
y=0.0048x + 0.4391
0.0 T T T T
4 6 8 10 12
Time after implantation
Ma44-3
A549, FT821, PC-9(egfr
CT
A549 CDDP
FT821
PC-9
PC9 FT821
681 —=control$
8 =é=Control$ 4
z -E-CDDP$ [ 2 iz ~S-CDDP3
8 [ e £
Ea T/ i g 1 *E ek * @
E T T/Z/VT_-T ? 2% G/Q._Q_—o/
g gp——— . £ 1ss=‘i<E i —
T T T | F o 0$ - T
éggs after e "52'$ 58 508 Dsg;s}s after iﬁr(rjlsialantat'igsn$
A549
108$
2
© 8% =e=Control$
£ gy “=~CDDP$ T I
°
® 4 ,43'§§
] . Tt L
E 25 g’ﬁ/
= S
0%+ T T T |
20% 25% 30% 35% 40%
Dyas after implantation

PC-9 erlotinib
A549, FT821 erlotinib

PC9
=e=Control$
===ErloYnib$

5 0 o
© B &+

Tumor growth rate
N w
©®  h
*
*
*
4‘4
®
*
*

35% 40% 45% 50$ 55¢
Days after implantation

FT821
6$

] ==Control$
£ 56 _
";’ a8 =&==ErloYnib$ T
o 3%
& I~
5 25 . °’/i
5 1$‘ +
0% T T )
50$ 55% 60$ 65% 70$
Days after implantation
10$- A549
g | ==Control$
[ . T
< =&=ErloYnib$ T
3
[
)
£y
)
£
=1
=

20% 25% 30$ 35% 40
Dyas after implantation

Ma44-3 FT821 CDDP
A549
egfr PC-9
erlotinib A549
FT821

M Mokhtar, K Kondo, H Takizawa, T Ohtani,
H Otsuka, H Kubo, K Kajiura, Y Nakagawa,
Y Kawakami, M Yoshida, H Fujino, S Sakiyama,
A Tangoku.
Non-invasive monitoring of anticancer
effects of cisplatin on lung cancer in an
orthotopic SCID mouse model using [18F]
FDG PET-CT
ONCOLOGY REPORTS, ,31(5),2014,
2007-2014, doi: 10.3892/0r.2014.3056.

T. Otani, H. Otsuka, K. Kondo,
H. Takizawa, M. Nagata
Utility of respiratory-gated PET/CT in the
chronological evaluation of an orthotopic
lung cancer transplantation mouse model.
Annual Congress of the European
Association of Nuclear Medicine.
2014 10 18 -22 ,Gothenburg(Sweden)

Hiromitsu Takizawa, Kazuya Kondo,
Otani Tamaki, Mohammed M. Ali,
Hideki Otsuka, Mitsuhiro Tsuboi,




Koichiro Kajiura, Yasushi Nakagawa,
Yukikiyo Kawakami, Mitsuteru Yoshida,
Shoji Sakiyama and Akira Tangoku
Positron-emission tomography-computed
tomography with the glucose analogue [18F]
fluorodeoxyglucose in orthotopic
implantation SCID mice model of Ilung
cancer

5th Asia Pacific Lung Cancer Conference
2012 11 26 -28

@
KONDO Kazuya

@
KUBO Hitoshi

®

NAKAGAWA  Yasushi

TAKIZAWA Hiromitsu



