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BE B 5 FETEDOR DNA ZBLic o\ C ORI ERR S ICECENEE BV STk
0, AMRZLVEBRACREETH 5 EHUERBEHACELICHAT 5 Z LI X > T tumor  cell
kinetics % & Y BHREWC R 32 & L BV & LTe, TEENRE T LB REEAIF 25 & Ui,
FB5I81, 600rad, 1,400rad, 2,000rad, 3,000rad FB4t D £ KF & C colposcopy FIAEMK STV, HEIMAI
A LS EREAR 2 L 7o, B33 pararosanillin-Feulgen 3448, MMSP-RF i CiE#la#; DNA %
BB LTz, 7, EMRRZ2CHIIE (Go+Gy), 4CHIRE (G,+M), 4C %2 #2500 3F ST, £~
DE|E HEH LT cell kinetics DFENT 1T\, P8 CHMBFTR & OB 2707, UToEELE
7o

1) HHAMEMACOCR W OEMRROBE RE S0 H 528, 410 Blue Bt (405nm) %6t
AT5Z b oCHaMRELEZEL, L) EHMICYEMRYHRTS Z EXTREE ok, 4%, &
BOWHBRMLATHDS EEZT5, 2) BERBHCHES cell kinetics 1D\ CTRKEHRES B (n=
3), BZHERFAI(n=12)3121,400rad ¥ CTREREREL L BD 7, A, 600rad T4C MR #EIN(G,-
Block), 1,400rad -C over 4C fifao#in (Endoreduplication) K O'1,400rad % < o2C #ifE O Wi %
i, 3) BUFMERIFHIL2,000rad, 3,000rad ¥ c2Cfifans | EmEBAT 50 L, ERATIX
H123,000rad TER (43~60%) isoiz, % OMEMBE CIIHSRE LoD I ERRSESBERF L T
Wiz, 4) 3,000rad B R o B RESLAIIC, HBER & RRRRIEREL, ToXKEs2CHERTH S
ZEhb, ZhbDOMKE non-cycling cells (G,) TH A TREME D IR < HEZER X e, 5) BERICRIT S
2C MR D El & 2R M BIF B0 3946 %1t U, HPLBITILI65% CTH ofe, BESTRIEIIEIEER & B a0
I screening T AIEED O Lo & LT ZD2C cell population DItERAYBE T 5 Z LIXBEREERT
HHrEEZOLND,

Synopsis 15 cases of squamous cell carcinoma of uterine cervix which received radiotherapy were inves-
tigated in order to elucidate tumor cell kinetics following irradiation. The DNA content of Pararosanillin-
Feulgen stained tumor cells were measured by fluorescence cytophotometry which provided great precision
in the field of microspectrophotometry.

Besides the cell preparation, tumor cells were precisely identified under blue light excitation (405nm). It
is of great value to obtain a reliable DNA histogram of tumor cells with this method.

In both groups of radioresistant cases (n=3) and radiosensitive cases (n=12), the same trend in cell
kinetics was noted until 1400 rad, such as G,-block, endoreduplication, and a decrease in the 2¢ cell (G,+
G;) population.

Most of the residual cells at 3000 rad of radioresistant cases showed little irradiation-induced mor-
phological change. These cells were proved to be 2C cells in this study. This indicates that these
radioresistant cells were non-cycling cells (Gy).

The mean value for the 2C cell population before irradiation was 65% in radioresistant cases and 46% in
radiosensitive cases, respectively. The former contained a larger proportion of 2C cells than the latter.
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Clinically, the 2C cell population before irradiation may be used as a useful parameter to forecast radiosen-

sitivity.
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19824 X b 14ER, MBI CHRAHRBEXfTO
FEERRFELEBELBALZ MR E L, BEFR
ST D BT E THEHOTR T H>le, FRIKETT
B ITEA 6 40, IIHE8 4, IVE1flchole,
B o ER large cell non-keratinizing type
11124%1-¢, small cell non-keratinizing type % 3
FlchHote, HBERBEZ, TrvasnrraFi
B st c 1 [H200rad, 85 B SEIFEE & Uiz, K
B AR V5 928, 600rad, 1,400rad, 2,000rad X O
3,000rad FR5F D &K 55 C colposcopy i M &5
PEEL, BEAIRRE A K OB AR R fFRL LT,
B 12100% # 2 7 — A CREEL, INEBIZT
60°C, 5ZMMAKGET S, RWTO.IN BB,
TCTiKDME % &L U #%, pararosanillin-
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Touch Smear Carnoy’s Fixation

Methanol Fixation H-E lStaining
Hydrlolysis (1 N-HCI, 60°C, 5min) Histollogical Reading
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Dehy%iration

Mouiting

Post-Irradiation

“Fluorescence Cytophotometry
(MMSP-RF, Olympus Co., Japan)

l
DNA Histogram

Feulgen reaction i2C 7 C, 10/, DNA ®ta%

Frot, Eh, BEREENZIRDH DI, Post-

irradiation DA% Uiz (FE 1),

2. FEMRRORE R U DNA o flE

&M% DNA B 13 Olympus 8 o 7% 51 71 %
SR BEBEE MMSP-RF % FiC {727z,

i EROBHMMBRERLY AW b bbb
¥+, e b oEEME (histiocytes, plasma cells,
lymphocytes) & A ORBEMBENARE L TCW5b7
%, %3 Blue &)t (Blue excitation light, A =
405nm) % Fi VT, JIER R s B MR R Mg T
hAHCEERERLI-DOLIZ, Green Y (A=
546nm) 1Y) hF 2 T DNA BEZAIE LT,

3. DNA fHiz X % ffaghRE O f#th

1) &R CHFARER30ME, JEMK200/8 0 DNA
fERHIEL, &4 DEOKE % &> T, histogram
(log,, transformation histogram)P & {ERL L7z,

2) YRHERT, ZEMIOFHIRICH T % stem cells
mode value % Fu et al.*¥ D HEIZTRD I,

3) BRI OEERBTF RIS stem  cells
mode value I2f243 % DNA fEZ#2CEE L, %
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X1 Diploid, tetraploid and hypertetraploid cells in DNA histogram

Before Irradiation

After Irradiation
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D2MEXACHEE Lic, £ L T2CHEZI4CHED +
25% D#EE DM % 7 7 h2C Mifesiix4aC fik
EL7, ACHIRE O DNAE L # 2 %5 3 DX
over 4C #ifa (Hypertetraploidcell) & L7z, X
H1z2C Mk, 4C Mifa, over AC fifaFr hFh o h
HEEEXEHLLE (K1), Zhbo cell popu-
lation DHERE 2> HHEAHRRS ICAE 5 cell kinetics
wRRES L7,

4. FHROEBHRE & AERRPT R & o st

¥ DNA JRIE 2 LB RO R & KRR
DRBATR L BB L, TOBEKNEEYRD
7z,

MR HE

1. fEMlEoRER>T

Pararosanillin-Feulgen reaction TH:& L 7
AR % T Green iK1 T DNA E%
BIET AR, BEEREEL T, AR
BIEFRTHCELEED, EO>TThyEMBED
BCTHLOENIHFIRE BELLELED
5, BEE 1 allfEER% Green X THIc D D
ThH Z)75§ Bt ab LIEMBO E U TERX
NAHFEELADSD, Ll BlueliiigXaxdH s
L (BE1b), REIREE, BRIRE~-Bey
RIT B, TR, BKLREHTOER LD
Tl E OBy HRICET 5 2 & " TE,
MWD T OMEIEBERTH D LR TE

¥ stem cell mode value

5, ¥, BE 2 bIXEE 2 a DIEA% Blue i
HTHIDDTHBHH, ZOBFEILLO>TELKD
A HRCHRT A LB TEL L SR
%, Blue Jiti#e % 172 7o AR 1IN E B © B B
HETH, EL, B{fEBEINRGEYETSHC
EDE DOV CTH A, CoX 5L Tl
BEARACEZELREMEME (1T, histiocytes,
lymphocytes) L, WREZEHNIZHERL 5 5%
MEOEOAEZRET S Z LIc k2T, il
DNA histogram DML EXe % 2 & 23T
&5,

2. TGRS IC£E 5 DNA histogram ® ZE 4L
2T

RFH 7 3Hlic> &, FREHEI, 600rad, 1,400
rad, 2,000rad, 3,000rad DJE T Zid DNA
histogram #X 2 1IZ7r L7z, EOREMFIS1,400rad
¥ Cc4ACHliRg, over 4C Mg BN, VbW B “F
FRE) @D LIk, 2,000rad, 3,000rad 12k
BN 5 LFEF 4 LFEFIL0TR DNA #E1
EHwcieh, 16CEADDOSHBELTL AL
Wl ofe CREBI 4 ©i1x3,000rad B &I 5 C M
oA »RD T4 7 <, DNA histogram {ER
THEEETH D), —FH2C MBS AR TH
o7z, BLED 2 # & Fikk7s DNA histogram ZA1b
ZFD T DIXISFIFFI2BITH DI, T hOES]
HEMFRC RIF e REZ R R L T
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B2 Changes of DNA histograms following f BEHE 4 a Case 3, before irradiation.
irradiation , Large cell nonkeratinizing type. (X320)
Case No. 3 Case No. 4 Case No. 10 Dose
Radioresistant Radiosensitive Radiosensitive (rad)

2C 4C 8C 2c 4c 8c 16¢[ 2C 4c 8C 16C

'
i
'

'
'
'

No. of Cells

BH 4 b Case 3, at 3,000rad of irradiation.
There is little responsiveness of irradiation.
(X 320)

A

EH 3 a Case 4, before irradiation.
Large cell nonkeratinizing type. (X 320)

(BHE 3 a, JREERT; 3 b, 2,000rad), fEHI 3 i

3,000rad i B\ C, ZROBEHBEIERFL, TOD

EHE 3 b Case 4, at 2,000rad of irradiation. 2 <i2C %H]H@"C“%’?Y”C. A2 53,000rad %
Note marked radiosensitivity. (X320) TWThoRRTh2C MY -2 28450
DEHCTH O, ZD X 57 DNA histogram @
BALERBD DL 3FITH O, EBRFERNTIIH
SRR AR (BE 4 a, REHET 4 b,
3,000rad),

3. ARSI AE 5 & cell population DAL
122U

2C cell population, 4C cell population, over
4C cell population @ % cell population O Fht#R
ANz AE 5 B iz o\ T, BAHRES R (n=3),
RZME BRI (0=12) k4 CiEE Lz, 2C cell
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Percentage of Diploid Cell Population

AR R AE 5 F B2 ocell kinetics
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Changes of diploid cell population (G,+G,) following irradiation
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.
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Changes of tetraploid cell population (G,+M) following irradiation

Radiosensitive
o : Mean
i Range

Radioresistant

1400

2000 3000 (rad)

Irradiation Dose

population (X 3) 1XMHf & & 121,400rad ¥ T
BB EEZR LI, £0%, BREHREFFT
1%2,000rad, 3,000rad & EE B 2 BICHED T
2C cell population #316%, 109 & FIZHE A LT
< DOHBRD Bz, FEHRESEE 3 T, i
3,000rad ®© B & T 2C cell population (% £ %
60%, 55%, 44% &#Einl 7z,

4C cell population (X 4) IMEIIETRIERE
bx @b i, Blb600rad CHEMMER 2D, 0
78, PR E IR R L,

over 4C cell population (K5) %1,400rad %
TR L S ICERH LN RO, £k, KT
M RIFEE CIRERE IS TR L 72,
— RS R BURE <1321, 400rad o 5 S 1E

NIl -Electronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19844114 £ 2143
5 Changes of hypertetraploid cell population (endoreduplication) following
Irradiation ‘ :
(%)
§ 601
® Radiosensitive
3_ ( o :Mean )
& 50 :
®
Q
-g 40
Q.
s
£ 304
@
2
T
% 20
@
oo
«
?z:; 10
o Radioresistant
a
0 600 1400 2000 3000  (rad)
Irradiation Dose
Cell Population
Stem Cell
Case No. Age Stage
; Mode Value 2C 4C | over 4C
1 72 Iy -2.3 63.5 26.3 2.0
Radioresistant 2 71 - IIs 1.7 74.0 17.0 1.5
3 64 IIES 2.0 58.0 20.5 3.0
4 70 Iy 2.0 21.5 37.5 29.0
5 68 J1I8S 2.4 70.0 19.5 2.0
5 72 iy 1.8 47.0 28.0 16.5
7 57 My 1.9 57.0 23.0 0
8 63 1, 1.8 55.0° 17.5 7.0
Radiosensitive 9 77 I 2.7 54.0 26.0 1.0
10 75 1§ 1.8 30.0 53.5 8.5
11 71 Iy 2.3 37.5 32.5 14.0
12 60 1y 1.7 51.0 24.0 12.5
13 71 I 1.7 52.0 21.5 9.5
14 57 Va 1.7 33.0 25.5 38.5
15 58 Jufs 1.9 49.0 27.0 17.5

B LI, 3,000rad DR SIS over 4C
cell population 13§ 8 % LK TH 27,

4, BRSO MESFT R

AR M B CIL AR 2,000rad B 5 W
A7 £ $3,000rad DE;ETEE 3 bon],
Bahe X A5 (Bofk, BE, B, £k
b7z &) ROMEFENZR TH DI,

RIS HIRRIC 35\ T3, 000rady A (B E 4 b)

THBBRIOMEBE (FEL @) LFREEDTED
F, BRI X D T T ER 2 S
CERELTVWA, TOBRAEL W SEMIE0RE
i, EAVNELT, 2 e < v IRERRDT, Mg
ERANEEC, RO ARRIZZ UL, HEW
AL LR OERTH S, '

5. BB IKPLEED JaHERT cell population D%
fg{ )
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X 6 Comparison of cell populations before

irradiation
0 25 50 75 100 (%)
over 4C (3%)
RadloreSIStant I 2C (65%) ‘i;g‘-;_é ::I 4c—][
S 2o%d
(G +G,) (G +M)
Rad(los;erl‘.g)ttve L 2C (46%) I 407 oav(e:r o)
n= T (279%)9¢

B BRBHE R CRRZ M RIF RO BT R
% % cell population DHER % i L TR TR
2617z, 2C #ifa, 4C #fa, over 4C #
ERZEhobD%EEOFHED, Bk RIF
FETU46%, 27%, 13%THHDIRL, HEHE
TUX656%, 20%, 3% Thol, ZDOXdK,
SHRIEHFEIC 35\ T over 4C cell population
3472 <, 2C cell population 35X % 5 % & s
5 MEFAEDRE D FE 0B L e,

- <

fﬂ%@%@@%%%ékm Z O o
DNABRZIZOMAEHEIhTED, KK
REHZH > [EEMIREIE %2 DNA &0 bE L
TMEILE HBRB, L, BRESICRT
5 FEET R LR OWCORE L B
72 <, FRBIBEBBIEE X 2RE B2, HH LY,
WBER®, 1£4KY, Sugimori et al. Vs & D
BELNHBETH D,

e, FEBEGCEREEY MR ET58E
% Flow cytometry R ST\ 528, EFE
B OBERIEGITUY, s BEf D R —iR
RGBT 5, B JEEIDEE 1% Caspersson
X b BF I CLISE, Ornstein, Patau et al. ®
2 ERHE, %7 Mendelsohn D EHEIFED KB IC
IOTRSLHWORD X 5 1cinolz, &2 AT,
JTAE Ploem!®, BRMH 59101910 3 BESLAISEE: D O &
DELT, BHEBICAVCEABERL, BHHHE
DI EMHEBRLFIEIC L 58K, 1 X
DREEZZELSHEL, SHIIFBERR, =
BpEXEXCESBEER EDME S Post-
irradiation I X D IR I e & It Ko C, %
BIREER AR 0 BBRBEE N, X v Eh

HEfmit36%115

TCHIYEETH B 2 ERFED ST B0,

SHEZFEED, ERRGIORE D S5
Kuatkl e U<, BEBEEEEHADGEL BT
% DNA E#HIE L, HEEBHCE> FEED
R LR OMIIEIRE, X 5T B AR AR R
ﬁ:@ﬁmkk@l5kﬁgf6®#&w5ﬁﬁ
DR B R AT,

T ST TE SR IR O R B &\ 5 RARE A 0ME
BInTwih, SHoHEEMELET ML
PEAT ABRERCREBC - oBEREEH
H. TORIEDNT, FBHIEREFIH LT L,
X, FEEOSVEMEREELER L, b,
pararosanillin-Feulgen 348 % 70 7c B AR 12 5% L
T, Blue Bi#)t (A =405nm) % HTHZ Lk
2T, BORELTRGkE b ED L koN
R BE T ENTETHD I EXHS
LT, TOFER XD CTERMNICEEL T
% MRSV M s & R RIES S0 SR L
T, EHMCEMROZERNR LTS ENTE,
BEMEO B JEMAES DNA histogram 238 5 h
5., S8, TOMEIXEHBERIEC RIS
Rl DNA I B\ Ty, KWl Sh s
REDBDEEZ T,

48], FRAEFNLI5%1C, FRERT, 600rad, 1,400
rad, 2,000rad, 3,000rad ® &K 3s1F % logy,
transformation DNA histogram'? % g L, 2C
MR (Go+Gy), 4C #Hfa(G,+M), over 4C fifa,
& % @ cell population KD 7=, Fiz, “hbo
cell population OH#ER 2 & A RRRBAT I LE 5 cell
kinetics ##Et L7z, ¥ 7= KBS0 EMSZRTT B
LHBBE L, TOBRRHERELBR L.

WNEREFID 5B, KE « FTERMHBRBHSES
N X 9 3,000rad ¥ T RIF e R RECE 4 2 R
L 72D ix1261 (REZHERFR) <€, 3,000rad OFF
RTH e BHAERETEZ R L0 361 st
WEHLE) Thork.

ARSI T, - mEE L $12600rad B
B C2C MERa 23 B L, 4C MIFRO#E N, 4o
% G,-Block 238 bhic, & hiddC Mo 52
Dyarrest Sh, BEELALZ EXRLTC5, Pal-
lavicinii et al.*®i X % & = bo4C ML, #
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DKE4H clonogenic potential % 4o 7 fEEH
BThsEELLhD, BCHEIEEX TL,400
rad it % &, G,+M #io DNA Exi#l 2 % over
AC MEFa D HEIN D RS B hic, ZOBRIFER OB
RTWAHNL, metabolic death ~E 2> THA T
\+ %5 Endoreduplication®®® (& % \~ % En-
domitosis) i X b D EFE L bh5, ZDHK,
BN 5 it o T, B RIFRECIX2C M
DA, over AC HifaOBEIN X H BRE W > T
B, 0%, BRZHRIFFFO2C Mg R LR
Bicble > THA T 5—77T, 3,000rad DRFRT
BAREOoNEELTLE S, —ice FEIED
2C iR G, #88a (non-growth fraction) »3%
S HEDTVBEIEEbh T\ 52, BEERE
B I\ T, 3,000rad T2C MR EBLTL &
Dzl Wb T L B#E 2B & non-growth frac-
tion ® cyclic 1k, El% G, #HE D recruitment 7
BERCEETCWHEELORS, ZORKEL,
R chemotherapy 1 X % [@ £ ©4C fi kg ©
Bafn, EP® partial synchronization OB & BRI
Z @ recruitment 23FE) L T\ HHEIEEML D B &
BARTNBDTERENZ ETH B,
SRS C IR & 23],400rad B 2 B &
ZZ O CHT UOR K REF RS R T RIS
BEAVE E L, 312C cell population DA BLL
Tk %, EIEBIC over 4C cell population 23K
B LTt A3, Bb5)., 2nkdK, K
HBEAR TR T, 2C MRTEZEREFHO L
NERRERD, 3,000rad BHICHVTHHELT
Wi, & L CHRETRTA53,000rad % C2C cell
population It ¥ — 7 0> T\ 5, EEE, HBFE
BT RIS B W C b R E OB E RO hic W B
BN S BEL TV HDORRD LR, ZOF
REE‘J%%Z@ BV, R, 7 m~F VBERY
RoT, MEESER»BEEC, MRXDIREZZL
{, KB MLL-EEMRTch 5. LD cell
population ZTH DR L D TEZLDL LN
b O AR M 2C R TH B Z LB L
HTHBD, Blb, 3,000rad DREIC X o T H AL
PRI WHfac, 20 DNAE22C THH &
52 k1Y, ZhbOMARE recruitment S fu7g s

2145

St Gy MR TH B LS FEEESHES SR I R
%, MRIDEIEEREE 1T 8\ T 3,000rad IR
%, BAELEEME H-thymidine 1B X
he, G fifaThs L BEL DL L E—
BLTW5, ZhbOMBROFIES %, BEHRE
ML RTAERER TS EELLONS,

AR MR DR, MRT O b o DFE
(biological character) 7, * @ FBELEYRE
(anoxic state %) OBEEIC X B ERETETH
5, LxLidis, BREWSBRThWBI, 2o
L 5 7¢3,000rad T % B L T\ 5 AR P
D HEENBRC RN D, FRICHERYE LD
e DB D TARE WS LIBHLNTH B,

L ATEHEDOHEER, DD &, BEHRE
ZiD BE% DNA histogram OHEB» HHIE T
%t iz, 1,400rad M ED RS & T it il
b2 EiLis B, Lo LighbEEORER T
RLI X 5 whEHEm gL RT b 02C iat

BB EhD, REETO% cell population DI,

HID LW X TSR ELTEL > 57

BEMEDI T ICRE S h B, £ & THEHREHE,
R BIFBEC O\ T, JBSTETO DNA histogam
AWTHE (2, K6), EHAFHEDN2C cel
population 1%65% & &3 M RIFBF D46% 1T -,
B S EERTH O, Yauet al.?® b RREEIC
B CHEHRIER M & 2C cell population DK &
XPHET A ERHEL TR Y, SEORED
bF 5 &, BRECH TS RABRERSADR
7. =0T L ixREETI DNA histogram &350}
% £ cell populatioh BERBZ ERRLIDOTC, D
B BRERSELYH O LD, DIBETFHETEC
ENTTHECH B ERTFEL TS, ¥LT, &
DBEHRESEE G2 BRI S & LN TED
LI HEHRIEE LB D TR LT
5.

WKL CHES, HRELARMYBY ELES &
B CHEHL, T BEEMEEE R 7o B A,
FHREBCELS SR LEFET, i, BRERS
TRt Lo MR FRATZ I T D, REELCE
SEEh LR,

AP OE B IIHI0E B AERARERFMERR LD
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BREE®, 8E &, FEMEX v b7 b2
FY -, BEOBHWDAH, 100873, 1977,
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