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Histopathological Evaluation of Radiosensitizing Effects of Intratumoral
Injection of BrdU for Rectal Cancer
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We delivered preoperative radiotherapy with intratumoral injection (ITI) of radiosensitizer, 5-
bromodeoxyuridine for patients with locally advanced cancer originating in lower rectum. We
identified immunohistochemically the tumor cells that incorporated BrdU, and evaluated the
radiosensitizing effect of BrdU histopathologically. (1) BrdU-labeled nuclei of cancer cells were
identified in twenty-three cases out of 24 (96%). Mean labeling index was 18.5%, and tended to decrease
as time progressed. (2) The parameters representing volume of residual tumor nests (Tumor Nest
Index) or degrees of tumor extension (Depth of Extramural Tumor and Depth of Extramural Fibrosis)
for patients with ITI were compared to those for patients without ITL. Those parameters tended to
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decrease when ITI was combined with radiotherapy. However, the difference was not significant

statistically.

Intratumorally injected BrdU can incorporate with cancer cells, but a methodolegical invention is
required for yielding clinically measurable radiosensitization.

1. #& 5

TIBE B L Ofho KB U Tl RFT
BREOHAE R, MWMEFREL I - EFEH
ELABRBEIATVS, ZOEFABEIT I TH
BRSO R EElT A E <, 34.5Gy » 560Gy
DFENHA VB RICHE TR REITHIEEO [ B
BB HLRTWAEYY, FTEKFICE T 19794
X b BT TEE BRI L T40~42.6Gy D
MRTBAEZ BT L T &, S OIlHREEDR
®E» 5 BHYT, bromodeoxyuridine (BrdU) o
EEAREMFHALTEL, ZoWRED B
BrdU RiEft R X 5 R & R 0 HE5E1E A % &
FHNCFMET A & TH B,

2. MRB L UFHE

2-1. &

19794F 2 A X Y 19874F 6 B ¥ TIRHEKFHE
MBI s W THTRIIB A & 57T L E B ES8 B o A,
REEBEAYERTEISAENEE L, &6
WEEEFITH - 7,

2-2, fiTRTERST

BHEFEZ 20 b 60 v < HRIC X B RITEH
2FIBS T, RETERCL - TEPRALDD,
FhdDRKD 2DOTH -1z,

18 (3941 © &ARRE (SF#916 X 16cm) 1230.6
Gy/17m1/3.5BBH L e BEFEE R ORH ) v <
EEEIC R R Ui RSB ¢12Gy/ 4 [B/1.5 % 8
bn. 2 B (361 : B ®EE30Gy/10[E]/3.5:8,
fa U lBRSEF©12Gy/ 4 BI/1.58 %8N, £O
fib B # 1= 36Gy /12E RS L7 b D H 2 6, 39
Gy/13EBH Licb 0N 2 HTh -7, EFREIC
%3 % TDF % 1 $C68.8, 2HT77.7TH -
7o, £BHIIMIIZ27TE 25458, FEHMATH-
To. HAHRBREEG» DFER T TORMIL 1 BT
SEHH50H, 2B TEHBETH -,

2-3. L&k

Bt R & LT5261 (93%) iwxt L, 5-FU R#i

(50)

J# (Tegaful) XL UifEERE X b FATEIE £ ©4
# (750mg/day) H 5\ n# (800mg/day)
TRE L7z,

F 73401 (61%) W\ TRl & LT
4EIOBEN A, Bito 4 BRI R R
5-Bromodeoxyuridine (BrdU) : 500mg % O'H5%
#| Peplomycin : 10mg # BN EA LT (LIF
“BEET). Hik, EE10cm 0OBEBSE AT E
ZLih b, 22G O CEEOF LT (EEEK
LEFRRMOE 2 HFT, 4T HETS
bOTHD, BERYUYITEBR Y &I LI
A%, 1985%E L) kb Ic CER A TRE LT, &
ABET 1@ 240, 3@ : 44, 4@ 254,
5ME : 3fIT, #5-ME48RER 7\ LIXT2RER
ThHote, 3ELUTOBTHEETH, B#LD
BHTUBEOREYKIELL D TH -7z, 5@
WA OER T, RERIKXE LT
GBI Lich D Th oz, WEORELSFiH
¥ CcofMIREL H, RR21H, PR{EL4ET
&,

FEREBESHAAOAN, 1EBORGHEO 2461&,
JF B b o FATET B O /%0 L A2 ZER]
B RER 1 & B 3L (LU T RESE R, B
HIEGEEFI226] (LTS BB oF6360hic->
T T OB 21T - .,

FMERE10% L ~<) ViCTEEL, BEO
AT TREOBRABICB > )ikt i
Liz, Y574 vicTE#EL, 43 27rv
OFEFHR & Ui,

2-4. RIEHEBALFRRET

RECHRB3LAD 5525 7 4 vHIRBEREFT
BHRETRF S I, BAPCRFEMRIER I L
7246z o\ TEUF O EHFIC TREABLAERE
2T -7,

RREER LA RE

Sugihara®, Hayashi”, Schutte® & D FEE Iz HE

BAEREE #5105 HE9®
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UTC, UWFoZ & < ABC# (Vectasta in ABC
Kit: Vector #£) & TfT-7z,

D YAkEFvr—n, =2 —picTtHOML
fi-s5 74 v,

2) 0.05% protease =T digestion.(37C, 104
1.

3) 0.6% H,0, methanol iz THREME <AL+ F
vHF—¥% T ey 2z (BR 05HED.

4) 4N HCL =T denaturation(37°C, 304[&]).

5) & U4 v BEERIC T HCL 2+,

6) IE%H 7 =iz X % blocking (Bi&, 304
fE1,

7) 50f5# M1 BrdU ¥ = #ifk (Becton Dickin-
son Monoclonal Center, Mountain View, USA)
& incubation (4 °C, 168FMH]),

8) 2Wiifk (£xrF b~y 2 1gG v =1l
®) EBUL (iR, 307D,

9) ABC Reagent &t (iR, 607).

ZHRERIT1X0.01M PBS i T+ g% 1T -
7o,

10) 3, 3’-diaminobenzidine (DAB) -H,O0,iz X
HFE (1047,

1) ~= FF o) v TERE,

Ll EouEss, ST BrdU Bl ggss
WECREIh, TOHEBERBESHTH 1.

FIEFIBIC AT OREIC> ERE L1,

BrdU Sk o X OB

BrdU iz TE# S h -l oo g E &
AL, Tl oI THYL 48
BaEU, ToRENOMEEEIC KT R
@ BrdU 3% (labeling index®) %3k 7z,

2-5, Hematoxylin and Eosin (H & E) #&
BRI & 5 BREES O T BOIKRET

BAEEOEERE L UCESEER, Tumor
Nest Index, EAEE HEE (Depth of Extramu-
ral Tumor) %, ¥7BORBEEEOIREL L
THRAELEERE (Depth of Extramural Fibrosis)
PRoOML EE L (Fig. 1).

a, MEEFMEM (surface area of tumor) : B
WIRE B 5 ERFRER. BEEA0ES K=
E—%dh LB LA (B em?)

SERC34E9 A25H
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Fig. 1 Measurements made for each case. SA:
surface area; NA : Area of residual tumor nent ;
D: largest diameter of the tumor ; DET : Dephth
of Extramural Tumor, that is distance between
the outer aspect of the muscular layer and the
deepest portion of the direct tumor spread ; DEF :
Depth of Extramural Fibrosis, that is distance
between the outer aspect of the musccular layer
and the deppest portion of the fibrous changes.
Tumor Nest Index (TNI)=SAXENA+D

b. Tumor Nest Index (LIF TND : b iiL
EEORARYBEAEEEZSEILATHREL, 1
Z #0.0625mm2d A & — i F F T F O E g ke
BENRLERFELBbh3EMRO 55 54H
WERA L, ThiEHEEE (SA  mm?» O
Wk, EEE D mm) THRLECDS D% TNI
(mm?®) LEZELRW,

c. Depth of Extramural Tumor (LI F
DET) : ULII LUF o fR 28 ¢l E % 55 8 o 4 2
b, ULV OFRETIEH L-HEO TEEHEA
TR DR ¥ CoEREY H & E RmiER
ETEALZS O (B D mm),

d. Depth of Extramural Fibrosis (LI F
DEF) | BRfF R0 3 1L F LR B & ho T
BY, BFAEOLLERL REVEORFELE T
DEMIEAICL > TELEBLTH oI, Tl
MALOTWHAIABR ECHIRBITETH -7, £C
¢ DET & R oRFL E coEREYSE
P 7z (A7 © mm),
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ZREFIBIZ L E D 4 5D parameter B H L,
BECHET X LB L.

s BHEH R BERE I EHED EDKE
& L T Student @ t # 5, ik Welch © t # 5F
¥, MEOREEL LT 2 EX AT,

L R

3-1. SZEHEBEFARE

2441702361 (96%) = BrdU B¢ Ji i Rk &
AT &S, BrdU 2E Y AA R Mfa T ey
R BEEOEMARTZ LN E -7 (Fig.
2)., BHERERDBIHIc - TIZ, 400ELL LM
T 5 X 5Bdich, EMC L - TRk
R, A7, 100@HE D Uit BieE i
ot DOEE LR, FREDHE L DML ORE
fa¥ b iER—DREERY R LY, BREEEE
REWEFICIEREOEFA KT 5 /HEC
o TEEENRL Y, BEREBOE#RELIL L
EEEETOREBERIE AR ZR LTS DY
Blp -1, &4 DFEFICI T 5EMED BrdU &
BRIIIIEL. 6%, RE44.4%, F18.5%TH -
7o, ¥ BrdU iz X 2 AR bl oo 1
Bk, SEOREL»LFilE cofi A 188 T,
EEMRIREL&RORBRICH T MCBRET S
DHTH T,

WICRBEORENSFM & cofiR & EHRo

BB BrdU B IEdf A MU iR R oA AR

Fig. 2 A nest of cancer cells infiltrating the
adventitia. Nuclei which incorporated BrdU are
severely pleomorphic and degenerative. (BrdU
immunostaining, X400)

BIfRIZ OV THRET LA, Fili & ToOMIM & B
DAEBIRBNIE —0.47 (p<0.05) T, I E V2
EHRLEL kafEASRD bhte (Fig. 3),
RAEOEHK & EHROMICI—E DM A D
o y o

LLEX b, BAncEREE A& hic BrdU (2REs
CREEMBEBICEL DA Eh, FHE DI LoER
BT BEHEAD D Z EMTRERI,

%
50
r=-0.47
L]
]

40 3
x
@
E \ o .
o 304 °
L=
2
o ® L]
- 20 \\

® » 'r\g\
» @ . [ ]
107 e*, ® *«.
° \\
[] ==
u T ¥ T T
0 5 10 15 20 (Days)

Duration between the last injection and resection

Fig. 3 Relationship of labeling index of rectal cancer and the duration between
the last injection of BrdU and surgery.

(52) HAERSE #51% #95
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Table 1 Patients for study

Surgery and Radiotherapy

without ITI with ITI
No. of case 22 31
M/ (17/5) @2/9)

Age (mean) 55.9 56.4
Pathology*

WDA 19 23

MDA 3 8
Staging*

I 2 4

II 13 15

11 2 4

v 1 7

v 4 1

ITI: Intratumoral injection of BrdU

WDA : well differentiated adenocarcinoma

MDA : moderately differenciated adenocarcinoma

* D According to the classification by Japanese
Research Society for Cancer of Colon and Rectum

3-2. HE ERBEXRI I »BRFESOEEN

FEGIFERL (Table 1)

VRS BB 22651, SR O RES1IBID B il (M
FOix& 4175, 22: 9CH b, HEtncizhaiE
EERRBIchotc, FIERILEL 455,95, 56.4
R EERRBDICh -1, ZFEOBBE D 5L
R &t BB C B oL EURIE/ o LB R R M 5L
FIRRRE=19/3/0, ROt ABE23/8/0C, WEERS
K%’i’%ﬁbﬁ:ﬁ‘ -7z,

BHEOBRFBERIELE, ) v ik,
BT RICd & SWicRi o8, REEmB
{XStagel: 2, 11:13, III: 2, IV: 1, V: 4
FT, BiESF AR Stage 1 : 4, 11:15, 11T © 4,
IV: 7,V 16ICHh -7, BEBMEE T Stage
V Al b AT g A 23, RTEDE S Tk Stage IV
BB ) v GBS S EALD - T,

TE & BT

a, EFFEEE (Fig. O

8 5t B ¥ o> [l 9 2R T R 02 F 3915.6cm? (&
9.1, REMABEDOFEHIXIS. 1em? (£10.1) TH
b, MERICEEEX L7,

b. Tumor Nest Index (Fig. 5)

PR HANRY & RSB TNI SEHE & «

SERL 349 A25H
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Fig. 4 Surface area of tumors treated with or
without intratumoral injection therapy. (mean+
S.D.)

RT : preoperative radiotherapy ;
intratumoral injection therapy

ITI :

— N$ —-—

x1000
B ~
L]
»
5
-
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E "
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- 14
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Fig. 5 Tumor Nest Index in two groups of patient
treated with or without intratumoral injection
therapy. (mean:+S.D.)

RT : preoperative radiotherapy ;
intratumoral injection therapy

10 o [

1200 (£+1380), 907 (+1550) CREHBEO
HMEMER R LD, MM EEEYRDR
MoTe,

c. Depth of Extramural Tumor (Fig. 6)
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Fig. 6 Depth of Extramural Tumor in two groups
of patient treated with or without intratumoral
injection therapy. (mean+S.D.)
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Fig. 7 Depth of Extramural Fibrosis in two
groups of patient treated with or without
intratumoral injection therapy. (mean+8.D.)

1% 4 B sh B © DET ff © F #5 135.6mm (£
4.0), REHARO DET {EDFEHi4.4mm (+
4.0) L REGHARD RS MMEMEER LI, #Het
FRNTEEEYRD I T,

d. Depth of Extramural Fibrosis (Fig. 7)

B at M EEo DEF o¥4#(28.5mm(46.1), &
EOFABEDFHI36.8mm (£4.5) & Thb FHH

(54)

TR > BrdU [y fif F MO A6 B 0 ML RO

FIBCEEL R LS, 2Rh, HEFMcis
BEEXAELhIch o7z,
4, & X

ATREHC X b BT ETEEEC RBATE3sE 2
EFEBLZLEIELOBRETREIA T
AU-4 Gerard H¥® randomized trial T1%34.5
Gy OffififB g X 2 WETHIHER185%C, =2~
b e —ABEOSKICK L THBARELRD T
%, % 7z Reed 5*® non-randomized trial <%
40Gy B> 45Gy DIBEHC, RFTHIEZE269% 25
A% ELTW5, WERFETIXINIFELDLT
HE BRI 0T L T42.6(40)Gy/21(14)
[Bl/ 5 BOMHIBE % T L T & i, B4 OfE
HFROWRE LHBTH LPEBEORETH DD,
R E>E» 5 BT, BrdU OEEN EERE
BafRLTER, Ao BRI 0/[ERED
BEBYRLLCTAIETHY, TODHIC
BrdU pMEMEZICE DA EhTWBH E & 25N
L, BIcREFRENBHEROBGICIETER
HBREDEEHTFTVE Y TR L
il

Bromodeoxyuridine (BrdU) i~ = & {LE Y
1 o v E L, thymidine analogue & L T[EE
#ifgo DNA Siclt b A h D 2 LT & D HU#R
HMESREFET 2MWETHS, Lo LERHR
D AN =X AXFECRBELMEERT R,
Erikson & Szybalski'?i% & + B &0 2 F
foEE T, #RESRIIBrdU & E 2 &b - /othy-
midineD El&i1c X - TEE{LL, 40% ®thymidine
HEEEDLL & MEREMC L 2RI E~<T 3
~4EOHRVPFCEHLMEL TS, La
L ERRA v i R S — S o IS L TRtk
FRTHERH DY, LTLMkaER 51
HBENBREDHRIETE I ATV, FOR
FHeELTU Tz EnZELzbRS, (1) BrdU i
Mg DNA AHUHA (S #1) i DNA I b A &
haot, BEMRICHELMDAERDID
VoV M e oD A i R 4 S I LA M i oo AR PR
WrodbEeCLrnBEchdrz L, (2) BHEA
@ non-growing fraction (GO 1) iwi3E bl ¥ h
fsvoT, EERIA LTS BrdU #H DA E i

AFERSEE H51% $£95



W iz llos

Wilifahi s b &, EHEEOBEREHE L
BERKEL w2 &, (3) BrdU it T E&
Hicir r L ERTRIET 0T, EHlx
B oRBENEICHEEA (BE) TH0ERD
WL, ) b AREBEMBWCEALLELT
LEFOBEADE Y AL IIEHEN L DTH
b, IEHEEMSOERIERIC L 5 EHFEEI ER
TERIEhI L,

DX 5 hEtob i, FTEBEN BrdU
BEDICHEIETHAENE I DEELZ TR, B
B o M A #A B L  Camplejohn 593 sta-
thmokinetic 72 #& &2+ & 18 15 #E o A1 e J8 5513192
RECTEREBRME (8280 o215 LEh5 L
i< T b, % fo Hammarberg 573 flow-
cytometric 7o 5 2> H1E BE w1k GO #i o #i
BEWZ EFREL TS, OB LR
L@oEE»BERThAE b DOTHY, EBE
BrdU @A & LTS FLIFY TR LW
ZBTHHH,

P RERETH 5 S P BRI
DA THREHRERIEA * R ET 5EHcdh
AR, HHAREELCOMERDLD EELD
N5, T ORTIZHRANTHRM B 2 e =
ERMLBETHDHY, Zob, ERETLER BrdU ©
EADTRELIAII DD, Lid BTk
BIoTWwWaI RBHCRETREIES O
wash-out 2%:BHE U, FES5 &N B E & B E i
TEXDWEEENDZY, 0k 5 REE» LY
BTREFEAREL VI b THAYRATE
fo. FEBERURGET & L TEMERIC B\ TIEESIT
HRSH R ITFED H T h 292, dose modifying
factor 1350% tumor regrowth time #3gEE L L
o3&, oxic kit ©1.29, hypoxic i kit ©
1.26EZTh T3, T2 THELL BrdU 23
K CEFEMRCI D IAThTW5Z L AHERT
B e DI RERBFHFELY A,

19824 Gratyner (% BrdU & 8 E8c KL+ 5
monoclonal antibody ##§% = ST L2, =
heREEBREORMIC L b BrdU RN ic
MbRAAMIRT e S PMilax KB LT, *
hIERHTHRABTEDL 5o, BHEHOH

SFRL 349 A25H

(55)
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B & LTI in vivo Oz in vitro T FJEETH
W Tor b FECY - TIESME A EET
5 EDRLEEEBRMA T TS,

— RO EE XL EE M BuC 3 5 Bk
ES gDt (Jabeling index) & LTEHE XA
5. labeling index [ZEMHEOIFEL L I W5
2320240 EHIBRIC O W TR L e b & T 5
HEDH DD, REMBACFERNTRD 7o E B0
labeling index (%, Risio H%® #i & T 13 16.85
~30.83% (mean, 21.23%)C, autoradiography
ECHEOLR(ES L IFR%ECH B, SEOKET
TI396% D IEFICBrdUD FEMI e B~ D H b 3A
Z D FEFR & R, labeling index (% F 15 18.5%
Tt

¥ EBEOMEEIN S BThBH LT B 419,
SEH 3RO oRE L itk b
B, RERKE? S50 B #Hizthfl L T labeling
index 2ME T+ 2 @A 7 #D e, & hiTER AR
BB & B O repopulation 12 & % 7 -
TEREOERTHR I sbDEELLRS,
- TRHERTEHO labeling index D SEHg{E
185X b REDols EHHEREIRS, Linl
REEFEAFHIBITH T L uELH L, &
DEFRLTEHCEE X2 RWTHH D, ¥
1 #ilvz & T labeling index 7% 0 TH -7z A
i, EEMENERC, LrblRELOE- T
o fe T EINZ T, RELLFE <o R
MHIBEB Y, EHFHMELFM T COMICBRE LT
LESTAEENS LTS, WFhiclL
Th, REKCX > T BrdU &R bk
h§sZ LEFES hiz,

— 77 BrdU % Hi b 2A A 226 0kl oo fE 55 40 e i
ZHNTENMoEE M, BBz BrdU o
HENREE S NIz, kX b BrdU BEREER
RO AL LTHLTHH T LIREA
7,

YO IR R A EERCRHET A 7 dic 4 D
parameter &}, FIEOFMIZ L B parameter
fEoEZBF L, Ol TNIZBHE BT
CEFETIESMROEE2RET I LOTES
b, TOMEIKETESE X 5 EEGRHE
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EbRGT HAUERET 5, DET (AR %
DEHORFTREE»ET2HETH S, BTN
DRFTEEECE L T, BHECHEKEMHZ
NEHETHHELXRyBLRHREL T\ 5,
HTHIck 3 &, MUELE, PMllagE, 2@
RoBEERBHITCE 2 ¥ CESMROBZEN
BHoleZ EBRLT A EWS, ZOZELb,
BEMOEEORFTEEERRETHELLT
DEF #&Z L7,

FEC® parameter & i\ TR R 2 HE L
fefER, MAEEME, REMAROEERER
2IFR CMEx =L, TNI, DET, DEF iz X h b B
EftACEEZ R TEANRE O hic, ULh Lt
FHEBEYTTIREL o7, SEOKE
HED b REEE O dose modifying factor % 3k
DHZEXTERGY, REOHFEL TNI OB
FBELLEY, BEFHCIENT TNI D4/
BEERAZL TR Y, EANCL - TRER R
HEBD I ENTRBEINS, fEoTX D=
B e R E A 218 % fo b D RIBEOHE N SHE DO
FEThHY, BFEMNICRD 2Oo%FE 2 T35,

¥F1o0REFRORTH S, YUlEHRoOM
HEHBE7r b2 — A TR BrdU 28t 352
TOERLL3.58D B\ 121230~30.6Gy @ 55 Z|
BHALEND, Meyer 52X 5ERHIZY 5T
SHiMfarnEl st EMELTVS, a0
ERITREROHE L 12ITHA%DFHIS.5%D
labeling index MG B hichd, ZhiEHEORF
HELLoTELAETHZZ L, HTOE
BEETICL 2HEPR~OFBIDDEEZD
ha, Xo-T, BHEMFCHEXEBLCIZS 2
SHAMIRRDO KA A & L, HRPRIKELI D
EFEEIhD, 2biz, WBERCS Wik E
DR RRZHELHERL, REIRLENTE
¥ reoxygenation iZ X % BRI R A0 B AT
MY DS, BHKERCRELTT - oo
Xowr, EHAoEBNAREYSRTEL L
PHHELLEMALTHBA, ZORHILFER
reoxygenation 232 = iz WIRBBIZH B L E 4
bha, UEXy, BrdU 28tH3 57 biXd 54
LRV, B T iRl cEmL

EBRED BrdU /& ff B AHR G IR o Bt ks

THBEL BB THAS,

D EW, BIEEEENS D - 1T labeling
index BEMIZ L > TREB OB L BRI &
i, RECEASMOTH—HrIsdb0iEx
bha, REREBECRETHHE B LH
ABxR% L, EESEcE—-cEH NS/ T D
IO50HRFDE ENRBETHH Y, ERFEHOME
REXEFEOREIWECTELD Z & bLEL
d Loy, 2 L5 Lk BrdU o —#rs 408
BRCE-» CHUMPET 2 /- LCGETh, IERHES
CAHMHWIAEFhTWBEELBRD, 55 &
INBRERE R B 1 b R R B, BHEREE A
W a2 H 5, BrdU B &2 &S, @
Aok, ERFEHSOMBEL B 0, T oFERKX
REMEEIPBETH S, L BrdU BiEfEED
MRS D WTRAR 2, fe s TROSHIZH D,
SEBNAYERTEE» SRR BT T E O
MEDELIEE LTS,

5 £ &£ ®

1. fivRTERSH BrdU o %68 L - EBE
UBIDFMFEARCREABERBEPRL, BE
S hic BrdU o fE#RE~OR D AL LR L
7. 96% (23/24) DIEFIZ s\ T BrdU BB EM
Rt AR L, FEEFCHIT S BrdU EiR
#18.5% T - 7=, BrdU [t oM AR E
DEWERE RS, LX) BrdU BB
TEREVEET BN S D EE L bh,

2. BEEME (n=22), REMEHE (a=31)
DFEMERADKREBABRELBITL, RECFHEC
L5HEBEOMEREL EEANCHRE L, HEHED
ZZf#E, Tumor Nest Index, Depth of Extramu-
ral Tumor, Depth of Extramural Fibrosis @ 4
>0 parameter O, # 3 F L EEN AR CEME
BRLIcH, FEERAD LT, Bb, Bl
DB X - TH 6o isM SRR R 0 18581238
Db hich oz,

3. REHHORHZBHEE,LD X ) B~
BOTAZLickh, REOMENEEAHZ &M
WEEhs,

Bz Hlch, MIEEYE - HKARFAEAY
HOHERBEE, b T ERERREENE R R

HABERSE #5108 #9095



Bt
R SBMEARL T,
X W
1) Stevens KR, Allen CV, Fletcher WS : Preoper-

ative radiotherapy for adenocarcinoma of the
rectosigmoid. Cancer 37 : 2866—2874, 1976
Knysh VI, Aliev BM, Barsukov YuA: Com-
bined treatment of rectal cancer using two
variants of preoperative concentrated gamma-
therapy. Med Radiol 28(5) : 12—17, 1983
Gerard A, Berrod JL, Pene ], et al: Preoper-
ative radiotherapy and radical surgery as com-
bined treatment in rectal cancer. Recent
Results Cancer Res 110: 130—133, 1988
RFeed WP, Garb JL, Park WC, et al: Long-
term results and complications of precperative
radiation in the treatment of rectal cancer.
Surgery 103 : 161—167, 1988
5) Orton CG, Ellis F: A simplification in the use
of the NSD concept in practical radiotherapy.
Br ] Radiol 46 : 529—537, 1973
6) Sugihara H, Hattori T, Fukuda M: Immuno-
histochemical detection of bromodeoxyuridine
in formalin-fixed tissues. Histochemistry 85:
193-—195, 1986
Hayashi Y, Koike M, Matsutani M, et al:
Effects of fixation time and enzymatic diges-
tion of immunohistochemical demonstration of
bromodeoxyuridine in formalin-fixed, Paraffin-
embedded tissue. ] Histochem Cytochem 36:
511-—514, 1988
Schutte B, Reynders MM], Bosman FT, et al:
Effect of tissue fixation on anti-
bromodeoxyuridine immunohistochemisiry. J
Histochem CYtochem 35: 1343—1345, 1987
Risio M, Coverlizza S, Ferrari A, et al: Im-
munohistochemical study of epithelial cell pro-
liferation in hyperplastic polyps, adenomas,
and adenocarcinomas of the large bowel. Gas-
troenterology 94 : 899—906, 1988
100 Brgz, wH #, NEEZSE, i EEEl
BRSO EHERISED R, BERAIE 26: 1511
—1518, 1991
11) REEREEER R, KB e (HETE 4 O,
&[5 R, 1985
12) Erickson RL, Szybalski W : Molecular
radiobiology of human cell lines. V. Compara-
tive radiosensitizing properties of 5-
halodeoxycytidines and 5-halodeoxyuridines.
Radiat Res 20 : 252—262, 1963
13) %7, BEFEX | MR EEDEY R
WicBES oG T A0, BERSEE 2
23—32, 1967
14) Kriss JP, Revesz L: The distribution and fate
of bromodeoxyuridine and bromodeox-
ycytidine in the mouse and rat. Cancer Res 22 :
254-—265, 1962
15) Bagshaw MA, Doggett RL, Smith KC:

2)

3

R

4

St

(]

8

)]

Intra-

= {104

16

17

18

e

L

g

19)

20)

21

[oed
[s+]

23

24)

25,

26)

27)

28)

29)

1067

arterial 5-bromodeoxyuridine and X-ray ther-
apy. Radiology 99 : 886—894, 1967

Camplejohn RS, Bone H, Aherne W: Cell
paroliferation in rectal carcinoma and rectal
mucosa : A stathmokinetic study. Europ J Can-
cer 9: 577—>58&1, 1973

Hammarberg C, Tribukait B, Oehman U:
Early effects of preoperative irradiation upon
the cell cycle composition in rectal adenocar-
cinomas: A flow-cytometric DNA investiga-
tion. Acta Radiol Oncol 25 : 45—50, 1986

Suit H: Theroretical evaluation of a limita-
tion in the use of pyrimidine analogs in radia-
tion therapy. Radiology 87 : 1065—1068, 1966
ERUASE, W, ITEFIHE b BRI
BaH 31 5 Bt RS O BRME, BAAEE
88 : 569—576, 1987

AL, # OE, MbFETF, i BUAR B
A5 X 5 HORRSEIER, AAERSEE 35:
580—582, 1975

Todoroki T, Sarashina H, Takase Y, et al:
Effects of preoperative irradiation combined
with intra-tumor injection of Peplomycin
(PLM) and BUdR (5-bromodeoxyuridine) of
growth and survival in a mouse fibrosarcoma,
and on advanced human carcinoma of the rec-
tum in the lower portion. J Jpn Soc Cancer
Ther 17(Suppl) : 175, 1981

) Gratzner HG: Monoclonal antibody to 5-

bromo- and 5-iododeoxyuridine: A new re-
agent for detection of DNA replication. Sci-
ence 218 : 474-—475, 1982

Meyer JS, Hixon B: Advanced stage and
early relapse of breast carcinomas associated
with high thymidine labeling indices. Cancer
Res 39 : 4042—4047, 1979

Hoshino T, Wilson CB: Cell kinetic analyses
of human malignant brain tumors (gliomas).
Cancer 44 : 956—962, 1979

Meyer JS, Prioleau PG: S-phase fractions of
colorectal carcinomas related to pathologic
and clinical features. Cancer 48: 1221—1228,
1981

Bleiberg H, Buyse M, Garand P: Cell kinetic
indicators of prernalignant stages of colorectal
cancer. Cancer 56 : 124--129, 1985

KREEFE—, THENE WA, fii SHHRER
EoRHE, 1. B HILAE O ESFEE,
EEDHD I, 61: 618—625, 1967
FyIBESE, E ¥ AOEEMTRTES (3000
—4000 rad) D82, HiH/b4&EE 18:1784—1792,
1985

Goz B: The effects of incorporation of 5-
halogenated deoxyuridines into the DNA of
eukaryotic cells. Pharmacol Kev 29 : 249—272,
1977

FRL 34 9 A25H

(57)



