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Fundamental Studies on Efficacy of Intraoperative Radiotherapy on
Pancreatic Carcinomas Transplanted into the
Pancreas of Hamsters

Shinichi Ito, Hitoshi Yoshimura, Toshiaki Tamada, Yukihiro Nishimura,
Noriko Sato, Hajime Ohishi and Hideo Uchida
Department of Radiology and Oncoradiology, Nara Medical University
Kazuhiro Mizumoto and Yoichi Konishi
Department of Oncopathology, Nara Medical University Cancer Center

Research Code No. : 606.9
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Efficacy of intraoperative electron beam radiotherapy (IOER) on N-nitrosobis (2-hydroxypropyl)
amine (BHP) induced pancreatic carcinomas transplanted into the pancreas of the Syrian golden
hamsters were studied and the following results were obtained.

1. Selective electron beam application to the carcinoma transplanted into the pancreas of
hamsters was accomplished using an electron beam collimeter.

2. Intra-pancreatical transplantability of BHP-induced serially transplantable subcutaneous
pancreatic carcinomas was 100%.

3. Intra-pancreatical transplanted pancreatic carcinomas disappeared in 2 out of 19 hamsters
(11%) by 10 Gy irradiation and 7 out of 15 (47%) by 20 Gy irradiation given 2 weeks after intra-
pancreatical transplantation.

4. In contrast to the linear growth of tumor size in the non-irradiated group, the tumor size
showed an electron dose-dependent reduction in the irradiated group.

5. Histologically, marked necrosis was noted in the irradiated group, and the intensity of
necrosis differed between the 10 Gy and 20 Gy groups.

6. Direct invasion of tumor to the stomach, small intestine, large intestine, liver and abdominal
wall was noted. Its incidence tended to decrease as the electron dose increased (5/19 or 26% for the
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control group, 4/19 or 21% for the 10 Gy group, and 1/17 or 6% for the 20 Gy group), although the

difference was not statistically significant.

7. The incidences of liver and lymphnode metastasis were not different between the non-

irradiated and the irradiated groups.

These results suggest that selective IOER on BHP-induced pancreatic carcinomas has an

effectiveness to kill cancer cells in hamsters.

I. 3Lz

ez 3 % B AR VA B 13 Billingsley SV 0
HLK, ToFEMEIRF I TEL, Ll
POENBHO I T, BEIEEE & B
BERBSARES LR TS &%, B
EEREYBHTLZZ LRRIETHILDIZRA
DB o1z, 1967 IR H2HERE D Az B KA
TR ARG 21T 5 BRYT, B Tl EiLE
% a7 1 5 i o fB & (Intraoperative radio-
therapy, IOR) %BAF L CLIk, £ HEMHHEER
ShEREh T3, ®ETIE, IOR OF| A0S
mWIRERSRL, BHFOE#ENL L BDdLR
5X5kleh, B=xaA¥-—BFEEXE V- IOR
RERLOOHBHYY, Lrl, FORBIZOWT
BRI RIED 508, ROLESRHRIBESH
HETIEZRES TV, L Lis, IORIIZ
FMTELETEECH LTRSS T VWBEILTH
b, TIEDUII/FTERREERKRET
BH5, ThEERTHECE 1 EAERBHOES
MRk CEFMRCS 2 5 BT T b HMle
HBFPREPLETH S, LrL, & b TRER
Bhc X BRI EEYERT S LxEETH
5,

Haik e I 5 IOR © AR ZE &
B# & L T, N-nitrosobis (2-hydroxypropyl)
amine (BHP) o FH# b1tk hR4L, RFB~
A AR —OETWME T THBHEMEN L BE g
AN A2 —OBERICBEL, BEABEEELRER
BT LTR—%—} e vtk 5 ETHEHERSH
(Intraoperative electron beam radiotherapy,
IOER) % 1T\, FREHERRA IS RIRE R 5 O
e H T RETHECOWTHRNS X 05FEA
ﬁ%ﬁ‘b&iﬁ %ﬁ—j ‘fC.
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II. #EsLCEE

A. BABHEEEOERS L O IOER 0 hk

1. 8% & nT R

B, A 68l THREMHI0g B o mEM
Syrian golden hamster (B2 £k E)H, kB E
B & A, FEREEFL, BHP » 4B AE
AL, {65 kg H7- 9 500mg © BET, #Hic
—EDEIET 6B~ 2 2 2 —OWHE T~
L, EERFAMESECTHEEOREY ., o
FRELEEI, AR 222 -0EFBETICT
MACRTBETH B (Fig. 1), HREBRTE, #HERA7E
Bobod i, ¥, BRit=—7 BT
TR RBIAR & b oz X b 5o 7.

2. BTk UHABIEE

ETHAREBEZTIEENCHHE Ih, BEbic
Eagle MEM (minimul essenstial medium) ¥ (B
KHH) o cHImm I AL e,

K TBHEBAR 6 BBRORRN &2 2 -DEY
Hsmm O Y E Mz, ZOWBAIL D + 5
H =gt (AEE3mm, £ X95mm, HGHSEEE
ZRAWTBEL, YA EE L.

PR, A5 68, £EH100g PFIFRA
AAZ =TI, R b AL E R - AR KE kg
Bic b 1lml ZEREPES L, REFT ¢, 5B ER
Biclem 0GB E Nz 7o, BT, BoBEEY
EREN~BEH Lz, 3-0 dexon S (David+
Geck, Inc, Manati, PR 00701, U.S.A)% A\~
T, MYLAEEN *HEEE B LES L.
BHEAKEELREMNGERL, BEHEROE
BEx_Ba i,

3. IOER o F:

BEFRAEEEB L LT, BREER<-%—}
vy (BT-32) #H\ i, BFEO=5LF —|18
MeV T, Ef12cm O BHE# A\ CEREY T -
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7o (Fig. 2). %7, BHEHMOEHELE£8BHICE
HhEOBHETHME LT, BEOBhE R
BET~ ThREY Lis, BoREE, Efod
By st BOORELAR OBy IE S Itk U 7o B T iR
BExXEB L7 (Fig. 3a), EREEEILER 14cm,

& X5mm® [F o 0 12212, 5cm/E X 2mm
D=7 ERI2em, E&4.5cm, 77 ) ARE
BEL, #flo 7T AFIZEImm, £Xlem, 772
Y AR O I 7 5 EiETmm, & 1lem DA
A&\ itz (Fig. 3b), BB EILL, £ A
A F = IsT 5 OB X0.5cm OHAIZ10Gy
DEFEITOCEXERNE LICBEOEFiRE
SHERE 2 PP LA, HEEAEERRE YAV

:

Fig. 1 Macroscopic view of BHP-induced trans-
plantable pancreatic carcinoma in subcutaneous
space of a hamster.

7 7 P O BRIS R S B D FRSH 2T B 1 B 8RB BIGE 35
LU, Ve b e v — AT AR
BHATOBRNBEAELXT -7, BE0.5ecm
DOFALIZI0Gy DRBSHY BRY & LicB e, BkmE
B X hiF1312.72 9 v F OBTFHRBHALET
HHD, ERCCoERERALLS>: T2
RO PR mic B 5 EEHREDEZEY, 14
VF VA= HCTERL, FHHENSG, LTFo
R LD EHL, FRHEATORFEEI20Gy,
10Gy & 725 X 5 B2 3E Lic,
Dp=-1312.7X Cﬁ}) Id X BSF

CE | BFiRBRIUR BT A

Fig. 2 Photograph showing electron beam irradia-
tion equipment used in the present experiment.

140mm
! f 120mm
e,
Acryl -
—— _-—-'-.-..
45mm
s Cork =4 2mm
\ -J 4mm
el g
=
b

Fig. 3a Photograph showing the collimeter which was used in the present

experiment.

Fig. 3b Schematic illustration of Fig. 3a showing a mechanism of the col-

limeter.

BAEREEE H50% $9%
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Fig. 4 A photograph showing actual electron
beam irradiation using the collimeter.

Sham T0ER (0Gy)

¥ s s s s
Control - - . - +
group
I0ER (10Gy,20Gy)
¥ s -] s E
Radiation * - - . L )

group 0O 1 2 3 4 5 8 7 8 9

Time after transplantation (weeks)
I0ER : intraoperative electron beam radiothrapy
+ : intrapancreatical transplantation of
adenocarcinoma of the hamster pancreas

Fig. 5 Experimental protocol for studying effects
of IOER on transplanted carcinoma of pancreas.

Id © 0.5cm B @ out put

BSF © B BELFREL
BERBHEME 2881, fERESY Ay
=N XBHE T, b T vIECHBERERE
#lem DOREFFEFTIBAR In 2 7o, BHEZ, Bo
BECEH L cBHEESELF I 2H LT, BEho
EVERAWT, BHEESEYEFREREBD 7 2
VY AROGI A S EE L (Fig. 4). FEfREHEE
b FROEBIERTT - 12,

4, KBR7rtra—n

£ 7w b 23— L2 Fig. 51IKRT, ~A A% —
SO BRI B R 1T, B 2 BR K, RATE
360D 5 B17081Z20Gy, 19PUiz10Gy @ IOER %
fTvs, FERSEBEIE T L CBAMEMT © R & M7 L
o, N, BHEE3E S5BRIVTHEBER
43>8 9 FB I T, 10Gy BB, B
38, SERIVTHBAWTSL 9EHEKT
Pu, 20Gy BRI, BHEHK 38, 58K L0 78
FRC 2489 A25R

(57)

R T

Fig. 6 Histology of intra-pancreatical transplant-
ed pancreatic adenocarcinoma induced originally
by BHP in a hamster. Tubular adenocarcinoma
similar to human ductal cell carcinoma of pan-
creas was growing and invasing into normal
pancreas. H-E stain x50

iz 432k 9BRIZ5 IEDRBBEIT -1,

B. BEFHRE

1. AHRREER

BRE 7 F A% B TABRN IESO ERE
X UERORERTT - 7=,

2. MBCEERIBRE

ERCABRMCBRELH®, BEbcs7 € b v
CCHEREXT -7, &7 € b v CEBETE I iz,
fifds X O 32~3mm OE X TLFE L U4l
RO H L, BREERCYY 5, BE R
AR THMSE L CEBRYRAE L%, &7
b VEEEREKST 7 4 gL, EX2um O
VIR L T#E 2T 5 7,

ki3 25 L € Hematoxylin Eosine
BEfrot,

MBERTL, EFOEENWMOELS X OB
EgF~OEEREORE, I, M, EEHE)Y v
A DEREB O EBIC O TRER T - 1o,

III, # 3

A, BERABHEES RS & AL

AHEEE T, AEREIC TOEE 04
@ &hic (Fig. 6) 2%, 10Gy BSEECIZ19Pt 2
e (11%) iz, 20Gy MREHBETIX170E 8 K (47%)
ICEEE AR LERS & h T, B OB —3%
L CEB oL & EMRBEY R T
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Table 1 Incidence of tumor® disappearance® as a function of time after IOER

Dose  Weeks after No. of

No. of tumor

Incidence of

(Gy) IOER animal disappearance disappearance PCt-test)

1 4 0
3 4 0 0%

A , -

0 5 4 0 (0/19)

7 7 0
1 4 1
3 4 0 11% AvsB:

B 10 5 4 0 (2/19) p<0.05
7 7 1
1 4 2
3 4 2 47% AvsB:

- 5 4 1 8/17) <0.01
7 5 3

a) intrapancreatical transplanted pancreatic carcinoma

b) judged by histological examination

IOER : Intraoperative electron beam radiotherapy

e
Fig. 7 Histology of intra-pancreatical transplant-
ed pancreatic adenocarcinoma 3 weeks after 20
Gy electron beam irradiation in a hamster. There
were complete necrosis and marked fibrosis in the
irradiated tumor area. H-E stain x50

#H -1z (Fig. 7) (Table 1),

B. BBt 5B8EDH

1, HEHHBONES X OEFHRERMEED
ZhR

8MeV, F12cm O RS EAF D, B X5mm O
R T HHBRHBREORELR 7 4 L A
(74ana  XV2 BBBREE: 7 =7 7110
WTH-TER, BFH00H v B Y,
4.5cm @7 7 YV AioFET, EERBE/LEOH
EHAED LR (Fig. 8), ¥ic, 1A v F = v~ —

(58)

Fig. 8 A photograph of exposed film showing that
electron beam was intercepted by 4mm thickness
lead plate plus 4cm thickness acryl plate (right
side) and intercepted by only 4mm thickness lead
plate (left side).

X AEETR, 729 ad () T450NcK, R
(Nc : BEHKIEEHR K, | KIMEMRE R v
VIEEV) THBDOEXLT, T2V AR (+)

T116NcK, R &7sh, 75.2%0HEERED bR
7o, BEHBRAYZI, 4.5cm B0 7 2 VAR X bz
1£100% D B FHRHERL X b, #8500 b O Bk
BREELTVWETTHY, 116NcK, R OfEiL, &

AAERNSEE S550% #9945
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f‘ s &
o
= 3 /-D//
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AN
g 100k
z $ IOER

0—0 IOER ( 0Gy)

®—e [OER (10Gy)

©—a [OER (20Gy)

0 1 2 3 4 5 6 7
Time after IOER (weeks)

Fig. 9 Growth curve of hamsters weight after
electron beam irradiation.

HEFOAF v+ » 2 ) v 7 kA MTRT AH B
X)) wXsz ERRBI T,

BEFENEERCI T, Y- b r v
BT-3208#, 13135 v v F OB FHEBE 0L E
THHH, ERCCOERICHERALELS> L T57
T ORI IB A Sz 1 B RAVE B o JIE S B fS
i, D1=10.023Gy, D2=9.051Gy, D3=-10.061
Gy, D4=9.949Gy, D5=10.049Gy, D6=5.872Gy,
D7=10.440Gy &7s o7, D13 L O D325 D6
TRBEENL.IBLIATD -7, D2k X ' D7D
BEIRKI0%DOHEZENDH D, 10Gy 7 5HDEM
K& b otofzdd, No. 2& No. 70 BB i H
B, BY S AFTOBHBFLER LKL, 50
F ¥4 & Mean+SD 139.99+0.07Gy T & - 7=,
200Gy B L RES »TOBHBTLHEHAL, B
%ﬁﬁggﬂ'%ﬁ -7,

C. BABIEREE XY 5 IOER i

1. hEOH® (Fig. 9)

BEABEEZT - LEMEBRER L LEED
HmaHE X h, F4c, sham operation ¥ X O
IOER 21T - 7cE# O 38 H iz, £k
BEoOFEALBED LRI, FoEoEERIIE
AT, BEIE®EI CEHHMCEEREIRDS
high oz,

2. WEZEMEL

WEwCAE Ui lES 3, PWIRRYIC XL 0 R E

FR 249 A25A
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— 20f
g ©——0 IOER ( 0Gy)
5 e—e I0ER (10Gy) A~
£ o—o IOER (20Gy) -~
o 1sf /
3 A
=2 //
g A =
= 10f —~
— '—-.‘
= / //_/ -"“--.________‘---
e .
5 7z -
E I2ER //
2 |8/ o
a 5r B -
g T
E T
3
E L 1 1

4] 1 2 3 4 5 & 7

Time after IOER (weeks)

Fig. 10 Growth curve of intrapancreatic trans-
planted carcinomas of hamsters with or without
electron beam irradiation.

Table 2 Size of tumor as a function of time after
I0ER

Weeks after IOER

Dose
1 3 5 7
0  7.8£1.5 10.3+1.9 13.8+2.8 17.1:+4.0
10 7.3%04  7.8%1.6 9.3%4.1 7.8+3.3°
20 7.0+0.7 8.3+2.7 3.8+2.8° 2.6%+3.6°

a) Values are expressed by mm diameter as means+SD
b) p<0.01 Significantly different from control
¢) p<0.001 Significantly different from control

#c, GRRABETHY, BEOREIKLS
BROTLTFED LRI h - T,

SRR BT 5 EESIIITE SR T BN 55
bhic, BH#H1BERLUIEE T, KB
BTN REREOERRD bhih ot
2, 5EBE TIEEREOL3.84+2.8mm Ic¥ L T,
20Gy BSFET133.8+2.8mm + HH LEERO
fahiRdic, Fio, BEETHEI TR, XHBE
D17.1+4.0mm i % L T10Gy f8 5t B ©7.8+
3.3mrm 3 X U20Gy & & B 02.6+3.6mm O fiE
BRTHY, FhEPhoMEE LY,
LisL7edbRHHE 5B E & 788 010Gy R4t
FEL2Gy BAFOEHR I T, FEAE
D bR -7 (Fig. 10) (Table 2).

M#F L, BEOTEEBEIE»BDILOE, 10
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Table 3 Histological findings of the tumor® as a function of time after [OER

Histological findings

D Weeks after No. of . T
((?S I0ER animal Necrosis Fibrosis
Complete Central H ++ +
1 4 0 1 0 0 4
0 3 1 0 1 0 1 3
5 4 0 2 1 1 2
7 7 0 4 3 3 1
1 4 1 3 2 2 0
10 3 4 0 4 2 2 0
5 4 0 4 4 0 0
7 7 1 6 4 3 0
1 4 2 2 3 1 0
20 3 4 2 2 4 0 0
5 4 1 3 3 1 0
7 5 3 2 4 1 0

a) intra-pancreatical transplanted pancretic carcinoma

b) # : marked -+ : moderate + : slight

JOER : intraoperative electron beam radiotherapy

Gy BHBTI, BHE1IBBEL TBEOEA1
BTHh-te, T, 20Gy BEFE T, BEHK 1E
Ho2PL, 3:8HD2PE, 5S5HEBEO01ERDTHE
B 3SETH-T .

fEGFN O b LI sl i b O, W T
i3, BHE1AHO 1K, IHAHOL1E, 5EE
D2CECTHEBED A TH T, 100Gy BHEF
hWTik, BH#1EE0 3L, 3EBD 4K,
5EED 4RO TEBED6LTHo7. 20Gy
BT, BHR1IBEED 2K, 3BEO 2K,
5HEBO3IERENTEBED2IETH Y, BHFC
FUTiE, A LELBEIEAPRER Vb OITE
THOMEEREAE L Twic, BERCRT 5
{bix, MPBEEFCE, BH1AROETICERCL
L bhiehroteh, 3BHEO 1ICHEEDR
ML, S5EED 1NCHE, 1EHEEOR
Hbx D, THHEO ITCEE, 3REhEE
DML RS, B EsE, BindsHEE
LB hic, 100Gy BEFF T, B 1EED 2T
CEE, 2ECHEE, 3HEO2ERREE, 2
M h& R, 5EEO 4RLFICEE, 7THEED
ACICTRE, 2R EEORMELEL D, 20
Gy BHH T3, B 1 B®RO JCHE, 1Tic

(60)

&R, 3BHEO4EEFICEE, 5E%EO 3K
CEE, 1RchEE, THEERO4RCEE, 1
Do R E O RIEL R IR, BHEFFICK VT,
SPUABRERELbEEHELERS, RERE
BLOBEBOBRICLIERIRBRIA T
(Table 3).

a0 EEEEY, BHH5EHL
B, B, B, KEB, B, IRECRD L, £0
JEEE X, X BB 05/19 (26%), 10Gy B D4/
19 (21%), 20Gy BD1/17 (6 %) THbH, X
HE L UN0Gy BE & B LT, 20Gy B TILE
P BEAERLEY, FREQRD LI
(Table 4),

R RE V v SO LB A 508 B LI
DOEBITREWTEE IR (Fig. 11), HBHC
P& 5 B 10, 7HEED 1L, 10Gy BHiFED
RS 7 EEO—IL, 20Gy B TIIBE 5 8%
D2 Wi bhtch, SRHEICERELLETRD R
#s=7z(Table 5), ¥7-, 20Gy BEFEDBE 5 H
Hiz, BEScESLZADT, ) v 0kl
DHRFBDI LML LRI, FFEEE b B 58
H L @2g 2 h(Fig. 12), X B C B 58
o 1T, B 78ED 2L, 20Gy BHEEETILRE

HRBEMEE H50% H95
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Table 4 Incidence of direct tumor® invasion into
the adjacent organs® after IOER

No. of animal with invasion

Dose No. of in weeks after IOER Incidence of
(Gy) animal direct invasion
1~-3wks  5wks Twks
0 19 0 1 4 26.3%(5/19)
10 19 0 1 3 21.1%(4/19)
20 17 0 1 0 5.9%(1/11)
a) intra-pancreatical transplanted pancreatic car-

cinoma
b) liver, stomach, small intestin, colon and abdominal
wall

IOER : intraoperative electron beam radiotherapy

Table 5 Incidence of lymph node metastasis of
the tumor® after IDER

No. of animal with invasion

Dose No. of in weeks after IOER Incidence of
(Gy) animal lﬁ?megggge
1~3wks  5wks Twks
0 19 0 1 1 10.5%(2/19)
10 19 0 0 1 5.4%(1/19)
20 17 0 2 0 11.8%(2/17)

a) intra-pancreatical transplanted pancreatic car-
cinoma
IOER : intraoperative electron beam radiotherapy

ft

Fig. 11 Histology of regional lymph-node matas-
tasis from intra-pancreatical transplanted pan-
creatic adenocarcinoma 7 weeks after the trans-
plantation without electron beam irradiation.
H-E stain x50

85 BHED 1B bhic s, 10Gy BHEBET
BHFEBHIZRD S hich -7 (Table 6). &R
ZHEWT, MEBIZED SR 5T,

Fr 2489 A25H (61)

Fig.
pancreatical transplanted pancreatic adenocar.
cinoma 7 weeks after the transplantation without
electron beam irradiation. H-E stain %50

12 Histology of liver matastasis from intra-

Table 6 Incidence of liver metastasis of the
tumor® IOER

No. of animal with invasion

Liose  No. of in weeks after IOER Incidence of
(Gy)  animal liver metastasis
1~3wks  5wks Twks
0 19 0 1 2 15.8%(3/19)
10 19 0 0 0 02(0,/19)
20 17 0 1 0 5.9%(1/17

a) intra-pancreatical transplanted pancreatic car-
cinoma
IOER : intraoperative electron beam radiotherapy

v, # =

BHP % N-nitrosobis (2-oxypropyl) amine
(BOP) 0 F#EIZL DAz 2 —DBicist
TR, ¢ RO XES % 50 5 G
EEREROERBBCELL TR DO, SFEZD
ETFAERCILEMRERR S, AR OE
BENC X 5 RHLWICB T 5 EROO0 Tk
Tws, ¥, ThoEFEIRARZRA~ALAZ2 -0
B FCHATTHE TS 51012, 19824k (L1 519z &
DG ShHEABER LB VABEREZELR
BAERAAR SR, B2, ZOBABIESR,
HEFHCRELTEH Y, i, BRCBETS
CERED, ZOBEETAKTFTBERICEL T,
b MR LRSS LD E LD LICTFESE
BRufTv, BABHERO RS BEERCHT, b,
FEFRIE Y v ~Ei~DEBEB AL O 5 H X B2 L
T4,
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Fie, BB A BRI, B B
HEHRREZEORVERICE T ATV A7), B
HBE TS T <, BEREIBESEREO#EIET
e vbhTER, UL, 1967TFICFTH 203
PR IC 33 5°Co OBERH TV, ToRFAK
PG LCLIE, BERBH EREZ TThh T
To. BRICHEE ORI T A B E TR B A A
W LTLSR, BEDRENEL, BRFOERE
EFHRRHEENERL, fhETRBHEIHE
BT A L Bt o T & 1918,

SEF AL, AR K — ORISR L
T, BiEe MERBCY L TEBRTTHLATW5
b BE OB RIS T 5 HEBHHEO—FEL
T, BFRVEABERE S 2 AR EL, BY
EFHFoET X HBEEHRR L,

ARSI, KIU6™, B SO, ®EL
fo X 5, MBI B\ TIZ100% D EB R A B R
Tw5b, —F, KEBROBHFEIC KV TGy T
10%, 20Gy TAT%\iEH M RD b hisdh -
ez ki, BFRBESC X »EEMELHEAELL
boTHY, BHBROHBHRELRRTHE0T
b5,

HEGh X 5 HE x0T 5B 77
AL, a2 liE S URRYEESE T, BFHE
WMEBELIFRL, EEBORMICHT 5 MBS R
DB ZIT - 1eh, FaL#B2RD T, #HiRO%
DEE LWL ELRRDI, b MEEICE T,
P BT REBH IR FROIERE S HLEHR -
Z e, #ITETHH-DEEEENEEOEM
~ADFHBIIBLREL RO, LoLiR
b, NEMOBERED X 5 eEE Il ER T s
WT, BFROBRZEECH BB B E
BRI REEY 5 2 B AHEMLRKE G, T,
EBFHREREED T » OBk 5 REE
13, RAKX0%BUATH -7ch, BEEEOH—
HERFTHIDIE, BEEOKE2 HFTXEK
MLt “Of», ERIZEB LS p 0B
BTOEDORKAEIXLIBLATH Y, EHT
0.1%DEXEDIDLTH Y, ARCBHELZT -
5B L Tk, FAECEFHBHLTHLAL
EELZTHAELT LT,

-re

L6

(62)

o~ a2 8 — ARSI T 5 ST RBAOME

SER 4 BEFELEREE S, BB SO
kD i b, —~EICSBOBH ORI TEET
HHZLLERT, BYoMEBHERICER T
HolobtBbha,

REE, SECEESN 2 SR BRI B T
EEcEmoEm SRR bR, FBUAKEEE N
2 bR IOER EITEBICEH L B 230
fo, THEFERELIZIER CRERETH BIcd
b6, RMOHEROPENTELCEE L
W B oMM 21T - fofedic . 0 EEIC
BERANDRZ -7ctELLRD, L LIeHD,
BAOGEIEBMICRSTHEMINREZRD DR
7, I0ER ®O A3 Hizh 2 5 BEITEM L O
THAH ZEDHEINRD,

IEEE A RE CIERR KR 2RO
X LT, BB TIR10Gy BB X U20Gy B
S TEFRBHERCKT LEEEO RN
Febtc, Fio, EEFMCRRBEBECEE B
PERH B A10GY &20Gy OFICERRD T, Fulh
IR B T A R0 b AL OBEIE LB AT X
BHRERTIDEEZ b, ChboiERI,
AERTHWIHED, BEKO IOER THW LR
520Gy 1 H30Gy B LT, X hAdhvRET
HHIbHOT, KO ERMREPNHRIE ORI
TERRLTWAS, Lalixhn, BABM2E
BIZBERHET -T2 23, BEICHTIE
BB &, Bio/MERE K LT IOER 24T T\
LI HYUT B EEBELbRD, F, " AR —
DERBEEE, MBI e b ERERICIER I
BRLTW58, F4«0BETREBECKT 5EF
PEDEIDICER B BHREDBETE v, 1,
i REF ¥ X O FRSTBE O EIF N ICRRIE(L A A Doz
B, N BEE ORI LES B Ao MERMEO LS
Thote, —F, BRETCILRCEMLE, B
BREEHEO BRI & LCoRfERET, B
Ml 3EE X hhEENLEE RN LT
BHORCH, BHEES I OCEBICL 5ERR
bhileh oz,

BRI B, BEoEBMAL, mfTé, v
vATHIIC KR & h, PSRRI, BREEAO
#23%i1z, EFio, VU voEEBY, 945%15R0

AAERSE H50E H95
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L, BB REOFEN, BERFMELRAEL LT
W5, ARBROEBICET AR T, BABHEE
BOFTE Y v fi~DEBH DO > b, 20Gy RE
Bo 1k, BRCBHELESRRELEE LR
LT3 b#bT, FEE ) v AAf~0EBN
bz, Zhik, BEABE#H S, IOER ¥ ©
D 2BHEEVEEGERE, —ETRdTrER
PEEZ » TWIEAEEE R R LT 5,

B 5203 2cm LU O 1R F 45 7T 88 o/ BE
TH-Th, VVAHEELIIIETFENEL
BuwiBELTW5, BREEECHT>BFER
HOEBICK JIFTHEE o T, &%, £
KERABEA G X ) LT RILECHS S,

4E, BAXIOER Bt >\ W T DER 2T
W, TOERHMLRER LA, BB R
EDBFRANRLETH B, BERINITIL Abe?d IOR
BEREROBREOF TR X LEE 1 BRH R
B35 EREETH Y NBROHANMLETS
5 LT\ 5, Roldan 52031594 DRE L 7
TR 2 5B & LT IOR &AM BE O iz o
WORE LRATHIENCBI L T 14ET1282%, 24
TI266% & BIFicaifi %R L IOR A BHOE
BHECOWTHRELTWE, RrDERERTL
IOER 20Gy Ti250% LA EDEE D fEfE 2 7w, 18
BHRRE LTRABHEONER 2 RET 5 b0
THH, ELIIEHGREIC L 5 ERARE AL
BETHhDH, ¥, IOR L OHNBHOKE, H=E
CBALTY, WERBZLIh TR OTSHRNT
NEHETH A, 7, Roldan 52212 IOR 12 EFF
B EHTH D HEBEB T X o &
BELTWS, Bx0KBRERTLEREBCH
LTEAHET 5 HE 2 D2, 5T gl
TEhdote, BRI 3RBEEYIIGET 5
EHDIZREBOFHMIELEATH Y, BEOEBY
A b CREBORET BRI oL T O
BYWERYTOLEND S,

V. 2 & ®&

(2-hydroxypropyl) amine (BHP) #5332
CERIDBELLEEROR R 222 —DK
Tr#RshTuaBEBER~BEL, BABHE
B+ 5 BT B IEBH (intraoperative

FRL 24 9 A25H
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electron beam radiotherapy : IOER) ©%h8 1=
WTHE LU T o R 4187,

1. »~a Rz —-oBENBHEEGE S LEREN
BFREMRH LB BT REREBE LB 2.

2, NARAE—BHTHRATROEEY HF- A
AR — DN A~BIEL100% D4 ER S8 T

3. BB 2 BRI, BARICILE TSR
HEXH\VT10Gy £20Gy © IOER #1717, %
FREECURBERE2100% 436978 U 7223, 10Gy FR &
FTR11%, 20Gy BEBCII4AT%ICEME DY
Gt B,

4, BRI B CIREEN oA BE 2R
T LT, BHETIE, 10Gy BAEES L 020
Gy BHBFCHRHRECHB L -EER 0/ %
o,

5. MR, BN CEELBEENTD S
h, 10Gy £20Gy DficE» b7,

6. EFEEEE~OHEREL, §, B, L
B, B, BERZSbh, FOHER, xHBES/
19 (26%), 10Gy $¥4/19 (21%), 20Gy B¥1/
17 (6%) THbh, BEEHECHELTEL T2
ARERLAED, MEFHEEEIED AT
sz,

T WBRLBHECEE LET L BERBE
MEREORF 3 X OFTR ) v ~SiEBOHAE I EILL
Bhich oz,

UEoRKRID, BFREBREELYH -
IOER 13~ &4 X & — 121 2 P B RS 15 L
THREHIE = & ARm SR,

7eds, AWLOBEER, H48E HAES KGR ELES
CERTEA H) KB\ THEL:,
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