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Effect of BNCT in hairless mouse and C57BL/6 mouse induced skin cancer
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Abstract

We have carried out animal experiment with neutron irradiation since the
completion of BNCT facility at HANARO research reactor recently. As a
preliminary test regarding BNCT, skin cancer in hairless mouse was induced
using two chemicals ; DMBA as an initiator and TPA as a promotor. Two
chemicals were spreaded on the back below the head once a day during 15
weeks. Also skin cancer in C57BL/6 mouse was induced by transplanting with
B-16 melanoma cells on the back below the head. BPA was administered by ip
injection with a dose of 750mg/kg body wt. 3hrs before irradiation and then
BSH was administered by tail vein injection with a dose of 75mg/kg body wt.
lhr before irradiation. Neutrons were irradiated for 40 minutes in the BNCT
facility. After that, we observed the cancer size with naked eyes and measured
the size of it with ruler during the experimental period. BNCT treatment
resulted in a decrease in the cancer size in the hairless mouse. However, the
cancer in the C57BL/6 mouse did not show a decrease in size, even though it
was smaller than that of the control. These results will make a great role for
preclinical and clinical trials of BNCT. If the experiment is done in combination

with various factors, better results can be obtained.
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DMBA (dimethyl benzanthracene) & initiator = ShaL, TPA
(12-o-tetradecanoyl-phorbol-13-acetate )& promotor® 3sto] 19 13 5% F-9 9
155 FoF =¥3sle] yHots fFuksla, Td C57BL/6 mouses o]&3le] B-16



melanoma cell S 5%

=

fite)

N

<)

A} 347 el 2

1
T

BPA(750mg/kg body wt.)

]

o]
BSH(75mg/kg body wt.)

R

)

]
]

o

1

)
/Lllo

[e)
WpARA

=

o

ENE
37 9]

o

R

R

4=

I

T3 CH7BL/6 mouses 11
oz 71A 8.9l

Apsoll H

R

T AU
A&

ZAF 1AIZE Aol

-
R

= ZolH, T2 Al w

S H(BNCT, Boron Neutron Capture Therapy)

-
1283 & QA

N
i

7

7A

e

101
A
R

™
N

ol

s
;OO

A& ool

3o

e

A

Fo] ujf
_]

2

3

O

3

S
5

3}
S

=
=

FAFAY
7F2 alphad 3} Li 18] 3 prompt gamma

el

O FIE 7 SWA 9 wel AR v H R

1
T

=

=

2 ZefEaL, o] IAA
ol | A

1
T

o
]_

g9 WA Hedt Li
MeV €19 723 oy
ol WAE

hyA
-

=
L

A7

=

K3
o

T

o

~

;OL
.SU
P

il

Tlo
Nr

Lo
fIte)

!

il

Tjo

1

k<]
hA

Aol th(3-7). o] ¢

A oy =7bel A AgrF Ha 9lew, f-Elver 94 BNCTE

22 Yol BNCT A4 o]

1

T

e L]

HAE T WA

=
K3

-

T

R

2

==

B
==

3

I

’(H

7 A

hva

o] %= BNCT

GA

SR
pilg
B
N
il
Mo

R

on
il
w
)

[e))]
H

C57BL/6 m}-$-2~¢] B16-F10 melanoma A ®:&

H

A= #

wl o] o},

1
T

3}

I3

&tof X4l

S

R

A~
T

(@)
=

B

i
o

olo
—_
)A

©olol oW AR E AlFuol

W% 6578 C5TBL6 +7 A7



= ¥ SKH-1 hairless mouse % A% = Charles River Laboratories® -8 A&
kol Abg3lgith A ALY 24 (2% 23+1TC, 55 5545%, Wk WA 7F 124
HEtoll A A o, AlE S B2 A AHAEE ST
2. IF9F
2.1 DMBA-TPA two-stage mouse skin carcinogenesis

SKH-1 hairless mouseE ©]-&3}4] Dimethylsulfoxided] ¥%7} Img/mle] %=
= =2l Dimethylbenzanthrancene(DMBA) ¢} S R =2l 2uM 9]
12-o-tetradecanoyl-phorbol-13-acetate (TPA)S ™7 FHZ y{d wjd 134 15

T oldE =Xl vRds FEAZT

2.2 B16-F10 melanoma M3 #j¢F 2 13k 3

B16-F10 melanoma A%+ American Type Culture Collection(ATCC)=Z 58 #
& ol AREE o, MEFTVIE 1424 7kojth AlE ik 10% FBS@r
penicillin 100 U/ml,  streptomycin 100 ug/ml& ¥3t3F Dulbecco’s modified
Eagle’s medium(DMEM)E  AH&&tith.  widd  Alxs 2-3Ynitk 0.23%
tripsin—0.03% EDTA & <& o] &3to] At A3}t

2L eyl fete] Mg 942 4% B16-F10 melanoma A
1x10° cells(200uDE i FA 250 + 1.0 g 6-7 F#HH =% C57/BL/6 AF <)
& ¥st o]Aste] uF S FUAIF

HE 3}3&2 BPA(Boronophenylalanine)2t BSH(Boron sulfhydryl hydride)&
Ab8-31 S u} BPAE 750mg/kg body wt.o] &#S ZAF 3AI7F Aol B7F FAZ o
3] o319 a, BSHE 75mg/kg body wt.o] &30 2 FAF 1AI7F Aol el A

lEr
t} 3] oq } 7o BPAS BSH W3 Fol= BPAE E7F FAF Fo3k# 247k
Fof BSHE #z] AW FAL T8t 123 433 g5 F4AE ZAA

4. A A B 7] Wst dF
TAA 2AE StUE AFE PdxE 9] BNCT AAS 9]83}9 beam collimator
oA FAAAE A = olw] TR} fluxe 1.036739E + 0939 th & AL A
A Al dEd AR wEgE AHom g AHYA 1%  chloral
hYdrate(Fluka)*"“O”Oi A A R AEHE FASHA FAAE 4087 A
ATk AR A F ARFAWA 719HEA e A7 WEtE Sk F A
A3 SAHeto] st



BNCT+= 2 # 52t How agEo] & WA Az oltH8]. A el=
Me A 40d st 712 AFE T o, 19909 ol2e e Hlw, fFHS
AAZ B I7FA A APES Axdte] dAAel olz2a vk 53] A
Hatanaka(1991)+= malignant glioma®} Mishima’s(1989)2 melanoma®] BNCTZ
LEg3te] 100 ol de] FAE A mFF T HastATH9, 10]. o] s BNCTS ¢

A% a}E BAAY) AG 7% vl HYOE TR KA FUokgsE
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U= A2 U BNCTAA A 4083 SA2F A & oF A7) WstE dzs 4
7, 2 13 o] BPA FoTolA 179 o & A7t v EosE AS
T AR on, 25U Fox o oF AV|7F ARE] HAhHY Ue S ¢
AATt olye A= a9 2BSHYF W) 2 19 3(BPA + BSH Foli)olAx
H 28k S BoFa th o i 5o uid BNCT &5 ouadgoez A
HA AlEs 23 232 BNCTE 93 559 7|2 A85=2 vud 353 494=5
el F1 glvh ®=3 C57BL/6 moused n¥E Y-S Futd & oo wyow
BNCTE #AAlste] F A7) WstE A3 43 A= 19 49 2ok 19 494
oF o] FAA AL F o AVITF AEA Fa AE tA FAEHE Bl AN
o, BNCTE A&3 Agie vjzAated vls o =27 $717F vd4 5389 S
HolFa 9l # AFoA= oy o] AEHA il HE IFPES FEER
st Foldtal 400l BAMAITRS aEste] AFstgth ol# s A
o] 7HA =1L 7AeketA e Ao wA BNCTol i3l vjgie] £& 232 A8
T e 2Ho] E 4 Jdon, E BNCTA A dist s ¢tA & & e 27
2 A 5 o deZ oy kx2S st F 3 dosimetry7t H o
o 91w WA ZAE ee FRINHE AgRYg AN FL& A4
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