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BHlAOBERER, By 0 BEIC & - THEMIC
Zid a4, MlEHOMIC & - T, BEEORK
A 2 REHICERS S, ZOC EDNERD
WREEGET ZEECEFO—2E - TW B

—7, BERIC L - TERExh 3 Eiatttc & b1
SHOBEENEIC> VT, SHOWMERL Lh
TOBHIY, BRI I B 1 2 S OE(LE , B
fan HREHHE, 5 2\ (2HEHELS T & 2 DNA,RNA &
T E R b VIR E DELEIR R L R e R R
EHHEBAHE L b - BEgei0~0) 11 HEBHRID I WL S TH B,
Di Marco & i Hela #ifa% & 032K of AH130
T EDIEBEMICB VT, daunorubicin iz & 3 K
MEDZE(LE RNA EBOETiR> Ll . BB
590 & actinomycin D & in vitro THEML 7= o]
iz 28 RNA OB L & b s I IB/NE D
BHRSOEic>WTHELTWS . /-, @M
MIEFEI 0 S U s b2 FE RIS L
Ehrlich #4000 DNA B & FERESHFR B o sk 5F
BITRV, BHEOEHBIRI S obh s S 0R
BEHLTVw 3.

B, MEEIZE O TAEANKEEO RS
adriamycin ORIBKARIZSH X b T H B T &
D E R AEENC B\ TIPS 5 SRR O 4 e 1
AL, & IO RESBD N T e h D,
BB I RO FBR S 185 L 1 B8 51 2 B4
D RAEB e AT & RIS & < 1o i IME D R TR

O HE L DBIRIZ S W T —E D LB R AT -
7.

ERMHEBLUSE

1. @
EXKREBL, FEH B (5~ 6:88) 0 dd Kt
HEE v 2 (HEEREM) 2 {EEL 1.

2. Eg

BRKEL AR EREB TGRS LT L
% Ehrlich /KB 55% 513, EBcL /- .

3. MEMELULCEREDEY
FEBHBORERAE LTI, Bleaohndk
DAL R, 55 v i REAER R
AP B0 TENET SRS 2 EREBRL 1 41
05, BRSO & CEEREEERRE LT 7L
F /L {tH cyclophosphamide (CPM, #55asi3%). 41
4£¥HE adriamycin (ADR, BB T %) Ko
daunorubicin (DNR, SH/5RIZK), # 7- BSRAAE#ER
A& L TREEHH cvtosine arabinoside (Ara-C,
HAHHE) R OEARSEH vineristine (VCR, 95
W) METHE. THSOWBRIRERICET 2
ERT, FERAHEKICERE Lo TR o 58 L
fz.

4. Ehrlich SE# 892 vk D 35

#92 > 10° 8 Ehrlich B4 (LIF = S & 5
T EEEABEL RS o 20 1 ERK IS

Changes in Morphology and Cell Kinetics of Cancer Cells Treated with Anti-
cancer Drugs in Mice Tsuguo Goshima, Department of Internal Medicine (1)
(Director : Prof. K. Hattori), School of Medicine, Kanazawa University.
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Table 1. Anticancer agents used in this study.
LDgyin mice i ical Mode of acti
Group Common name Abbreviation 50 Biochemica ode ton
(mg/kg,ip) | characteristics | in cytotoxicity*
Alkylating agent | Cyclophosphamide CPM 432 Deletion of DNA | Concentration
function dependent
Antibiotic Adriamycin ADR 13.7 Inhibition of Concentration
D bici DNR 34 DNA and RNA dependent
aunorubicin syntheses
Antimetabolite Cytosine Ara-C 10,000 Inhibition of Time dependent
arabinoside DNA synthesis
Mitotic poison Vincristin VCR 2-3 Inhibition of Time dependent
mitosis and
RNA synthesis

* According to Shimoyama ef al.

BEREBEIL, ChickmEBalkEmA, LM x
WHE/ Ml EREBLS CHFAENL . 48, LM
i erythrosin B B #EERERIc L - TEEL .

5. mEROKE

T BARE S x 10 AR R v ERRCEE L,
BHS HkolBE~ v 24 | BOEHEENGEL L
% & 5 random K HEHBIL , HRBHOFERE <
ZEREAI L EE %5 L. BRoKRSRI, =
NENDOITAD LDy 2 b & ic LTERBL, k&, b
BRUODEOIEREEL Lz, +4b5,CPM iZ 400 ng
kg, 100 mg kg B ¥ 20 mg ~ ke, ADR iz 10 mg /
kg. 2 mg/ keZ 0.2 ng kg, DNR 2 5 mg ke, 2
ng / ke *0.2 ng /kg. Ara-C i 125 mg/ kg, 25 mg
/kgBT b mg kg, £/ VCR 133 mg ke, 1 mg ke
Ro0.3mg/keThs. 4B, BB~y 2 kiiE
AR iCEBAKEERERESE L.

6. MBRBRERICEITIMEKEHRBOZRNTEE
RS

) REBEERC>LWTONXRENFEMS I L 28
. EB~y I ERERER%. 3, 6, 12, 24, 48
Bo 72 R BAKE L . BREEEA R L
fo. ENFhOERIC > W Ik, Giemsa B8R U
Walter-Reed-Army-Hospital Z#: 12 & % Papani-
colaou Be@AEMEL . % 7-& iz /ME (nucleolus)
DREREHE D1 %, Bouin EE#K ¢NEE%, Mann %
BAERKEL T o BN IO B EL T - 2.

2) (AEEEAMETC & BEIE  RERC & RELL
BRI W CHBBEFREERL, i b i hIME2EH
MEE( B AR, 5L~ X dark medium  x 40,
x 100, B2 4y —) FTCHEK, xx+°vF %R
LTHRELE.

7. BKPOBRERRY, S3s8R UEHRED
AE

1) #EMIEE D R E : Ehrlich B /KSEHK 5 x
10° @ %54 L 4= v = 200 f& % random iz 435
L, 13X, 1HBIC>&E500C% 1 8 & L. BMES
Hiic BB~ v 2 3FTERROER L, B
v o R REBEREKEZ N NERARS UL, ¥
5% 3, 24, S RUT2EMIcE e h 10 LmD
7 REBR, HE%. BA v, 2RV TEEE
KEBRHL, >V TEBEAKRKCEERE TSk
LTe&iilaz Ry, BRToEEARMKEML T—E
BERE L, ORMEEER0.2 0l Isoton [T#
(balanced electrolyte solution) 19.8 ml %A T #
L. 727251z Coulter Counter & (E Coulter
Electronics #t, ZB1 )iz & » THAl L, IEHERER
HfRE s B L .

2 ) SHUEE Mitotic Index, M.L) O RIE : B
MEHXUEERBOKE, BHEKO 1 # 2L
b, Giemsa ZEBHERL R L 2.1 OELRIZ-
W T 2000 B R A BHER U, 2B Ia % & Limla
Hotkhs ML 28EL .

3) FEHREORE  BHIESHRROCMBE < v 2
POoRIEOREM L TR 2 BEAKIFE
erythrosin Bi& 9 B TH %, 7/ H i< Biirker-
Tirk MERIERERCTHE L . Tubb, 2008
DOEEMM®D 5 B ,erythrosin Bic &k » Tfaas il
fa%Sema s RIE L, JEMmRas s imtasothic & -
CIEMItEER A B L Ao

8. THMMIC& T3 H-thymidine & U *H-

uridine D & Y - A EE

TEMEOEEABE v 24 | B3 1%, KR
IBRUTBE | BO 4 BicaRIL, EBHBREEK
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vEE%3, 12, 24, 8RU T2 EMicEh £ LK
0.5~ 1nl¢oEE L, Eagle's MEM kzith (HE s
ZE, BKREE) cL-TERBEE GRS
( 800rpm, 10 43) L /-, Bedpmasmia iz 20 % F4- M
MMEM sz s €, 1 x 1@/ nl B EOBMA
faR AL . Ric 1 REKico %, 6KD I 4
BrENEBREEABL, hic | nl Rt R
wEDEL .3 ADOREBEIC 12} H-thymidine(LL T H-
TdR &£B&d. 5.0 Ci/ mmole, E—{t%) %, T B
p 3 A&z iz* H-uridine (I F*H-UR &£ 8% .5.0Ci/
mmole, B—{L¥) 22 hEh 1uCi FEHEmL, 37T
THE L. 60 9%, KIGE R b ickKkTaBL,

#Hikicf€ - T Glass fiber filter (Whatmann GF./C.

2.5cm) THBLA. 7405 — boiaIZHRERE
BEKT2E, B5% ) 70— VEFERU LY/~
nz—FMBKE(3: 1. v/v) TEHhEN 3 Esdkd
%, Be L. EREOo7I V-, vV FL
== (PPOX bV Y)AD D4 x LVICFEAL,
#ifk Scintillation system (Beckman LS - 200B)
I & » THEHEHDRIFE XTI - 12,

9. DNA B30 8 Bl 38, Flow Microfluoro-

metry (F.MF.)IC & 3 B £8

Ehrlich BE/KEEHERE 2 x 10° M =R EsaE L -
dd = v iz L, BHE5 HgchEROFERA % 1
EIEREAIC RS L LU 6, 24, 48 Reur 72 B & B85
FHCBEKEIRER U 4. SRR ) v B IE 8 A K
(PBS, pH7.2)7T 3 [@#t#( 800rpm, 543)#% ., PBS
KRGS LT x 1078/ nl A 0 B i w
ERBL 2. LEBMIATE Bk 1 B i Propiodium
iodide #i# ( 0.1 % Sod.citrate % ic Propiodium
iodide % 0.05 mg / mlBECARBE LH/-bD) I8
EMA ., 4 CF, BEART 20 4@ %, % & Bio /
Physics &£ # Cytofluorograph, SystemB i & -
THAIKE 11824 b DL DNA B4 RIS L. MiER
DDNABRODYMDFEER 75 4 & LTHEBL
fz.

10. EEYIRCHTIHERN I BBECLBE

EEVES

Ehrlich iE/kBM#ES5 x M2 dd H~v 20O
BERICBRE L, Bk OIS A s En 5N B
SH#C, By x2 | BTILSICBRIL 7. il
OB 2 BEARTITE -7, +5bb, CPM I3
400 mg kg K% ¥ 20 mg kg, ADR 1z 10 ng / kg & O
0.2 ng / kg, DNR 12 5 mg kg & - 0.2 mg S
kg, Ara-C % 125 ng /kg®RT*5 ng kg, %7 VCR iz
3mg kg0 0.3 ng kg kT NE N BB HigD

v o REEAI L ERGR5 L, R v RicidsE
BHEEKE | BIEREARST L1 LU 40 BRLEY O
ERFREEEZBIE L, MEYE Y O LSO KBRHE
(Median survival time, MST) &tr 40 B DL
BEUc &k > THIE L 2.

X B B o#

Ehrlich Bkl % B L BB W T,
R REPREMAR s I BRE I ST L C W B BEEE, @4 h
i Skipper & "0\ 5 ¥H 5B (Growth fraction)®
SV REAE RS LSS, MBS
5 h B EEENEL, & oIMADT(LAS, FEAIR
KHORE SBUEH, BBARICE 2REMED &
b H, HREEROSE, & 2\ IRREEEO ER &
ED &S IHEMT 2h 2 ELENERECB W TRR
5 PUBEAI O RERE S I B L 1- .

I. SERAEARERICE T2 RERBER TS

BHOEENEL
1. CPM: K1 ®3iEE= v 2icCPM 2185 L 718

10

e———e Saline (control)

o-——a CPM 20mg/kg
Onemeeres o CPM 100mg/kg
o—-—0 CPM 400mg/kg

Number of cells (x(08)
(3]

i
3 24 48 72
Time after administration (hours)

Fig. 1 Total tumor cell count in ascitic
fluids of Ehrlich carcinoma bearing mice
after treatment with cyclophosphamide
(CPM)
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&, BRMACHE L A RBRIERoTtERLZ O
TH5. REMES x @2~y 2OEBERICEE
T5E, 5 BHOLREIEIEH 100 5, 3 ~5 x 10°
fEicmlcv 3. CoRRicEEREKEERRR
ELTs, Mlasealacead#mL, 24 &HE
#TiRbTr oMb 505, SHEEBETH2HE
BEOHN, 72%E%TE SiclEno@Ess 5h,
2 ORREIF 24 BRI EREMIRE W (R
B8).FABOKMETTCPM % 400 ng kg, 100 ng ke
U2 g/ kgdBBTENREN | ERGEREAES
T 5L, 3FFRRU 24 B % ORI T I RE
DFh & FEE CEBERT A, 48 %Iz CPM
ORBIIELTARE, ghiBDOLTHEY, Hobic
dose responsive T -1z, L L T265MRICES
ELVDHB® 20 ng ke RS BT I, BB ARRIETEAS
Zvoh, MlEHOFLVWENAE LN,

—h, FREHc- VTR, B2 IcREhB3 LK,
CPM 20 mg./ kg #5-8FC 24 BefAtk E T3 & < &AL
HAaohd, 1 BHIRTH - 12H, SEMKCBWT
#2.3fEoBmRERL, LIEBREEE Bk, EHIRE
paohic. Z 0D L IRBEMEIRED 48 Bk o &
FichmL, 72 B RREERLTVWAI L LR
SLTVWEAbOEEDbNE, ThicxL. 100 mng/ ke
e, B5IBHMUE. BEoEEL L bR
D afEmEcH D, 7400 ng ket 5ETIE, 38
BgTTciRELWETRNA o, IREARTsI L
1w, 2EHI%RT 0.2 BETH - 1.

2. ADR: ADR @ 3 BB, + 5 b5 10 g/
kg, 2 mg/ ke V0.2 g/ hgZZhEniEE~<v 2
i 1 EEERES L EE, SRAKEYoSRNEEL

Mitotic index (%)
w

ERLIOMNE I TH3E. ADR 0.2 mg kg5 B0
. - KB L RIS, 13 I ESN ICHEH R
mas sn, T2 BM%ICH2 EEomBEENS S
. 2 g keRtr 10 ng /kgiR SBT3, HEMY
B0 THEMCETOERIS 305, LEEEY
KB AHEMEE - &o0T, &L AREBNCE
DOERMBED St

DEHEH IO VLW TRR4IcA SN B £ 51T, ADR
D 0.2 mg/kg IHEBTIR, HBHOLE & 2 1F—HL
REBEAL N, 4 BERTHBRIBAIEH
3.2%%RL. VIR L. 2 g/ ke 10 ng/
ke SBT3 BEBTITIR0.1 Ly, £
DHbDIBEALEHEMT S ERERSEES K.

3. DNR : {b¥#8:EH ADR ELL TW 3 DNR
i, B0 AT ADR 08554, TUEBEREM L & /A
iz >\ Tk, ADREBEALSRAHETH B E LD
TV, EoTiEBev itz hZEh 0.2 g/
kg, 2 mg/ kg U5 ng/ kg® DNR 25 L k1§40
7k R A o BiRE (RIS R Uy BHERD)

10

e———=e Sgline (control)
s— ——8 ADROQO,2mg/kg
........ o ADR 2 mg/kg

Time after administration ( hours)

Fig. 2 Variations in mitotic index of Ehrlich
ascites carcinoma cells after treatment with
cyclophosphamide (CPM)

©
°
x
25F
3 | fe d
s
e———2 Saline {control} - :
=----% CPM 20 mg/kg 3 -4
©--r2-0 CPM 100 mg/kg £
ak o—-—0 CPM 400 mg/kg 5
0 1 1 L e
3 24 48 72

Time ofter administration ( hours )

Fig. 3 Total tumor cell count inascitic
fluids of Ehrlich carcinoma bearing mice
after treatment with adriamycin( ADR)
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oW Tit ADRBE BT AIBEAL BLEALENUD
ny—vELTRDON(ES RUKE ), 2 mg/ kgl
FtOBERT. A EL N2EBMEBICES TR, HoD
MR O MEINERD S hts .

4. Ara-C: BREI]IC schedule dependent T& 3
fimERl Ara-CicoW0Tid, 125 ng kg, 25 mg/ ke &
U5 ng/ kgD 3 REABTRE L /2. Ara-C 5%
48 ¥l & T O MEBEREMENI3 BE R © CPM, ADR 72
LERRLIL oA, 8B LIRIc>VWT 1k, CPM R P
ADRDIB&ERIZD, 25 g/ kel5EBIRb L XD

e———= Saline (control) 125 mg /kgi@ 5Bt B W T b, HMEEIEOEEHE D
¥l oo ADRZ mAY b (BIT).
£ of o—-—0 ADRIO mg/kg T RABIERI W TR, &b 3 Bk THRR
L PR LD B IEVSY, BEELKEEVWTHS I
£ i Tl EEEERL, & <l « hEREB 0 72 B
$ 2 > el BEIGEREEEERLA (K8). 00 B
| T SHCBU 3 HEATONAEESH 3 b0TH .
b 5. VCR: VCR &b & 1 54% 4 B ¢
e -—""7'1 1. BE5RICHA L SRR oD — IR
Time after administration {nours ) Hohifch, 24 BRELIEIZHBMORE & & b B
Fig. 4 Variations in mitotic index of OIEEMRE e (B9).
Ehrlich ascites carcinoma cells after —7., VCR 5t L 2 BHEHOEF It 2 b H T
treatment with adriamycin (ADR) BEAIRahiz, $40bs, B5BouhALhd
oY, 2dBERICBVTEREEZRL, DEBKEO
FEBE L bicREICEHDL, TOBERICEEALE
ol HifEL i (R10). 24 BfRIc & > hi T 0520
HMEOMING ., S2hA (metaphase) @ 4Hla%k DR
Saline control) . 3745 VCR iz & % metaphase arrest 5EM &
u-—-—u DNR 02mg/kg nEbOEBbAS.
o0 DNR 2 mg/kg I. #ERERRSRICET 3 BRERRO RN
e—-—0 DNR 5 mg/kg kg
1. WHEEBEMECLIBR
o 1) CPM: EEANKKERSE L WMBR T, #il
= B CTRIMEIC B B RBNELIZE LA LCBD 5
; nizm-ie. CPMBSBORS 6 B Tk, ARO
T
s
- sk o———= Saline {control)
g "--- -8 DNR 0.2 mg/kg
: 5 o0 DNR 2 mg/kg
> < a4t &= -—0 DNR 5 mg/kg
B
§
N
03 24 a8 72 g B I

Time after administration { hours )

Fig. 5 Total tumor cell count in ascitic
fluids of Ehrlich carcinoma bearing mice
after treatment with daunorubicin (DNR)

Time atter administration (hours)

Fig. 6 Variations in mitotic index of Ehrlich
ascites carcinoma cells after treatment
with daunorubicin (DNR)
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10+
o———=o Saline (control)
m—— —a Ara-C 5Smg/kg
0-------0 Ara-C 25mg/KJ
o—-—0o Ara-C 1 25mg/kg
©
[e)
=
250
®
o
—
o
]
£
E
=)
-3
O bb — PO R W—
3 24 48 72
Time after administration (hours)

Fig. 7 Total tumor cell count in ascitic
fluids of Ehrlich carcinoma bearing mice
after treatment with cytosine arabinoside
(Ara-C)

1%

10 e——a Saline(control)
v —— -8 YCR 03mg/kg
Qerosenes © VCR | mg/kg
o—-—0 VCR3 mg/kg

2
= S
a5t A %
s/ e
o /S = LT T
e
(]
5 ;
@ L
£ ——
£
=
4
) 1 1 . )
0 3 24 48 72

Time after administration ( hours)

Fig. 9 Total tumor cell count in ascitic
fluids of Ehrlich carcinoma bearing mice
after treatment with vincristine (VCR)

Time ofter administration (hours )

Fig. 8 Variations in mitotic index of Ehrlich
ascites carcinoma cells treatment with cyto-
sine arabinoside (Ara-C)

o————=a Saline{control}
ol o= Sgline (control) } ===~ VCR 03mg/kg
8 Ara-C  Sma/kg 10t A o0 VER | mglkg
o0 Ara-C 25mg/kg —- Vo 6 VCR 3 mo/kg
o G—-—0 Ara- C 125mg/kg * ,"‘ \\\;"~.
/ v
\ .
3 / NN
2 o/ N N
£ /" \ \ o,
2 sF /‘ \\ ‘\\
° v \ o :
2 /) .
s D/‘,,,‘ AN ~s
g \
G N
""" N =
N
. L S
3 24 48 72

Time after administration (hours)

Fig. 10 Variations in mitotic index of Ehrlich
ascites carcinoma cells after treatment with
vincristine (VCR)
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WhARDDPOSTBEE (BEE ) & kL, =8
EHaohiih-7. CPM 100 mg/ ke B tr 400 ng/ ke
BEBICE T 5.5 2 RMBoMIAB T RO TN
BMEAD/NEMBEBEd o h (BE 2 ), 24 BLL
BEE-T, HERRUCEENSAERY, BuMEb A
BUEY B & & bICHIE ORI 3 e B L,

HADFEREES AL & MR EhE 695

travir) ToORESEDONI (BE3). L
L. CPM 20 mg /kgi& 58Tk, 5 24 ~ 48 ¥k
BV THBBLLEL, s ohizho- 1.
2) ADR: ADR 0.2 mg /keg i358Tk, B
MRBEHEL, S EREBEDOLAEL- 1
A, 10 mg /keBREBicBL T, IBEBRICB/NED

N

Phase contrast microscopic picutres of Ehrlich ascites cells treated with anticancer
drugs in vive
1. 0.859% Saline (Control, 12h after); 2. CPM (400mg/kg, 12h after); 8. CPM
(400mg /kg, 48h after); 4. ADR (2mg/kg, 6h after); 5. ADR (2mg/kg, 48h af-
ter); 6. DNR (2mg/kg, 6h after).
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INEPRLL o HEAR B h LR
D, 6EEREIED 2 g/ kel EBICEVT b, EROFT
HARTAEAAECED o (BE4). 24 B
BlED 2 ng ket 10 ng kg EHcBL TR, i
M, BROB/MEOE L WAEHLE , OB R O
mEetic: ba v FY TOREBERATS - (B

Phase contrast microscopic pictures of Ehrlich ascites cells treated with anticancer

drugs @ vivo

I8

B5).

3) DNR:DNR Tit ADRDBEEE ZHH THEY
LErBEMAZ b, T1bb, 0.2 ng kel SBT
i3, WHRBBEOMBGBELE L TL KERRB UL
2, 5 mg ket SBT3 I ER%KIC, 2 g kel R
T i3 6 BRI 7 hE g ME @/ NI &

7. DNR (2mg/kg, 48h after ); 8. Ara-C (125mg/kg, 6h after); 9. Ara-C (125mg/
kg, 48h after ); 10. VCR(3mg/kg, 24h after); 11. VCR(3mg/kg, 3h after); 12. VCR

(1mg/kg, 48h after).
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nic(BEB). £72. 2ng /kg R U 5 ng / ke iR 58D 24
BRUROMA TR, MIaRRomRiAL ., B
HEHFELCRBLL MO HEAED o h, i
EROHEM, S ba vy Ny PORMRETYZS—D
HEREDSBESNL (BET).

4) Ara-C: Ara-C 5 ng /keiS 5 BTI3, LR
BEL. EAREREBD oL -1, 25 g/ ke
U125 g SkeIREBETIR, 6 BRI, BMED R
AREERT OB bEr BB oI (BEE §), 24
BRI & CPM R0 ADR & B 2L, ¢ b B
M. BERUBIMED KL, SeEEER oG 5 v
wibtavir) 7oL ENs LN (BEY).

5) VCR: HEOLWHh Atk b 53, VCR &5
24 BRI, SRDBBROEHNEETH - 2 (B
H10). VCR 1 mg kgXtr3 mg ke 5B B W T
7, 3 EERC i NMEDSARS 3 bohs b h (B
EH11), zoXlizz 0k, BERSlicbiz-TE» D
nic. BEAKICE 2L, SEHERGSHED SR
(BEE12).LH» L. VCR 0.3 ng kg 5BTII LR

D& EHRRBIZIEEAS B SRTI M7,

2. Mann £BEXRICONTORE
ORI L AEE T, SIREoT Licini
T, b &M EES hi- 0, FIcrIME
AUNEAEL, B KRRERLLTY 3 DML
EHoNITETHB. 2T, & RB/IMEOTEE
ELEHS b Icd 3% ADR #5580 BEKE @A
D WT Mann REERLEM L, HREEELTE-
7. T DR, ADR 10 ng / kg i5EO 6 BRETE,
STRBC B L, B/MESUNBIRILL (BHE 13 RY
14), 48MERIRIC I B L BUMARREIBE L, FL
CREUEL TV B C EAMREsh (BE 15), frEs
BEL-HLLFENZ AL,

I FEEEARSEOBEKERKICET 3 H-

TIRECH-URD LY A

< 7 X QBN B b B o R
W HTERIAIRS L, DIURR R I 3R L £ Bk
I8 5 DNA KU RNA £AROBE =43 5 -
B, A OREME H-TdR R0*H-UR D L b

Mann stained specimens of Ehrlich ascites cells treated with adriamycin (ADR) i vive

13. 0.859% Saline
mg/kg, 48h after).

(Control, 6h after); 14. ADR (10mg/kg, 6h after); 15. ADR (10
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CAIOVWTREL L.

1. CPM: B 112 CPM#&5#&ich ¥ 3 =Bl
D*H-TdR RoPH-UR & v 20 % BB IC R
LxbDTdhH 3. ' HTdR & h T H KD WVT
. CPM 20 mg ke SBITHBHM E & A & 100
%HikTHD, BEMLBOLYIATR,. U L A&t
B% EEZESARL, T2EMEBTI 126 & VI E
THotz. L, 100 g/ ke KU 400 ng Skeik
5, BEOERELLIIHTIRDED T HE
Wb L, Lh bz ORDERENORSEIC A
LTaEbdhi. +5bs, 24 Bk —RIcE
FLp AR S Ri A, 48 % T IR
%50 %, 72 BERAR T 20 BRI & b, BeloFEBL
LB hIREDIADED KB EDH OGN, —
HIHURDE B I AIToWT I, BHIES % 48 Fefd
T, BEROVWAAICLIDLY, WRBREEEA
CFEREED,, 530 RIhEBIAE, eI,
LY T AOHIMERD 2 5 i, 72 KEEo 100 ng
kg BT 400 ng kRSB BWTI}, LV T HDRE
A, L RBECBWTERIRDOMNA L, HED

3H-Thymidine

% for control

% for control

é

2 a3 72
Time after administration (hours)

BB 20mg/kg [ 100mg/kg L1 400mg/kg

Fig. 11 Incorporation of °H-thymidine and
*H-uridine into the ascites cells from Ehrlich
carcinoma bearing mice treated with
cyclophosphamide (CPM)

F

W30 BERETH-12. H-TCPM O KRIEF 0
&, 29H-TAR & b T AOEDMSE Sbh, PPE
RTH-UR & v CanilflshTwa ey — YR
anTV3S.
2. ADR: 122 ADRBSEROBHEETRL b
DTH B . ADRO.2 ng kg HE5BICHB T 32'H-TdR
LD AT . BEROBHOBEARL L bLLTHID
BoBassnTwaORML, 2ng kg RO 10 ng
kg BERTIE, 24BHELBREHECE Y CH0ED
Mot . Tbb, 24EEET 50 ~ 60 %EE
D HOMEINA SfDic, 48BEIRTT 2
#IcBI B H-TARED A RFLABL L, RO
10~ 15%&VwHEMERLLCEEHESHIZDNA
SEOHEELTRETE26D0THEL H-URDEHTLS
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Fig. 12 Incorporation of *H-thymidine and
*H.uridine into the ascites cells from Ehrlich
carcinoma bearing mice treated with adr-
jamycin (ADR)
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&L T, BREARREMED L b C A2 MEINET
BhLHIKBEbHNS.

4. Ara-C: DNA &2 RN CIHET 5 RBER
#lAra-C 25 L 4284 . CPM RO ADR o7z &xt
HLTELLBET R 9 - B ohk K14 i%
ORBEERLIbDTH B, 94°H-TdR&ED I H
Zo0WTid, b ong kel EBT L 3 BB TT TICH
ERiE (T /C 16%)Maoh, B5g&oleme: &
HIEDTHARBETL, 25 ng kg Fktr 125 ng / kg
BERTR. e 0 %LUTTH-7. LrL, 12
B2 EBT AL, LI AOEENL LN, LIKE
BMOBRBICL LT, BLOEHRZHZ 00, &
BIEERBELE. 'HUR D T BIo\WTR, BEA
EHBIA SN, - fob8, 12 BRI B T 3 125 ng
JheBEBI BT, —HIICET O MEHER RS
St

5. VCR : phase specific 22 & ic s hTW 3
VCR 2> W T OR##IE. K 15&RL#. VCRick 3
H-TdR ® & b C HBEEIG, AraCO LS5 BB T @
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Fig. 13 Incorporation of *H-thymidine and
*H-uridine into the ascites cells from Ehrlich
carcinoma bearing mice treated with
daunorubicin (DNR)
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cytosine arabinoside ( Ara-C)
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*H-uridine into the ascites cells from Ehrlich
bearing mice treated with vincristine
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FRBIE. BEERD vy — v & LTREN. —F,
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DIAHRASShIEEABRECHATHL . KERSE
KBWTh, TFH 20~ 40 BEFEORERELRLL
I EEh -7z,

IV F.MF. (2 & 2 @ir 28

FREHERO BRI RETEBicowTik, #
kinvitro B AEFEBIc>VWTORFES
WP 2 C TR, B Y R IO WTTH - o —il
ORFTEREEZMELFB—IcT BD, invivo lcB i
2 EMRaEhEEIc > W THRFEL .. 1 H B, Ehrlich
KB~ v 2 KBV TRMAREE ESEAL T
VB EIC, FuERE | EERAIRE L, DI
iR B o ElEREhER FMF. 1o & » THRIR L 12
DNA k2 + 75 AT, in vitro BEEMIRD 154,
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Fig. 16 DNA histogram of Ehrlich carcinoma
cells treated with various anticancer drugs i vivo
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specific TH2LENTWLAEY, CPMiE &b o h s
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12 G~ SHBTAHHELESR, GHLLE G+ Mo
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+ MBflEOE L WEDE, 8C £ I3 BITREREY
HEED S

2. ADR: ADR i3 DNR [E#k, DNA & BiERa
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7 5 cycle phase nonspecific DEH It RS s hT
B2 ADR 85 G ERI%ODNAE X b 75 4T
BTG+ MOEDIRS 34 B & BIFRIEI O
RIFHiS &k, 24 BERE% T I3 RAE i Goblock #¢
bobh, BEHFBICES L SRS L b G
kUG + MBflaoEL WEDKL S L.

3. Ara-C: — @iz U8 5 HL # 13 cycle phase
specific T& 545, & {2 Ara-C i hydroxyurea &
& b i BRIRY 72 S-phase specific DRI & s h T WL
B2 Ara-C 185 6 BER% T, G — S HBTO
—BEOMIEcE - T G HOBERNEHETH-» 1
A, 4B TIRG > SHBIE SRR h, B
Mk bEROEIE ¥ — 2SS hic.

4. VCR: VCR #5 6 Bl ¢k, Zi#lao—4
HoEmhs sh, H5ESHHIcS - MR G~
MBI EEECBITL, 24 BT AL SRd
HELERERL, SEBKTIE. GHRY S B
faoHEne & bic, EHEMEOHEBEMSA LN,

V BEYYRCHTIER 1 AREIC LI ER
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FIBIOERICHVWE Y IZoWT, FEHO
A EhRAE LB L 1o RETH 3.

=9, SEHAKKRSONBR v x DEERNT
MR ITET 2BWAEBEL O LH
L. ADR 10 mg/ ket 580%hiz 28E8TH Y, L
b TIER Q2 Ths 40 BRI L (SRR T b BERE
iE > Bbohisr-tz. —F, DNRS ng/ ke
U CPM 400 ng/ kg 5B TR, HEROIEMRIEC.C
LAEROBERICSH » 12, & T AHFECEMO SR
BTk, BHEKkoFBIRIBEALKRL, $BRE
bBEB O b2 ENS, ChDEROKAE
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HETHLEEREN S, EGVRIBETE LU,
bttt Ara-ClizcowWTid, 125 mg ke 5ERTET
HEGROEMAA SN, LhL, KBS0V EE
TRTNTHEHELEMR BB, - 1.

% -3

He BRI L 2BEMROEEBEI>WVWTE,
FAREERNC & 3 W I3 A LN, MlR(bErc, @A
DEBRICBOTHEBEs LLBRERS VY, Miags
CEGBEICA N AEE(LE, Z0EWELL L
RPN & 1 HERIBIRE R O AL M RIS O BEiE %
El—%G T CHERS LS >vwTid, 53 b
B,

MlaoZHBRIC B 5EL DNA BOX 4 #
% L 7= Leuchtenberger'™", Albert”, Lancker'?
SO|MER, LWIN SMRLRENTERIC X - THESE
RN a N bOT, EMERRIC LTIk, BE
HEOHFHE"H Ehrlich kBl EdRe L, B
OREFETIC BT 3 BEEOLHEBRELBEL. £
{LH R CHIB LA E I & - THRIE L - Mian
DNA &%, BHTL TITI - 1 AriEEERMEEFT L8 &
Uic Papanicolaou @A >\ T O BERE L %t
kL, DNABORD L v o< 5 vEEOT (L L O
E—HLEMOSLZ L EBEDTEY, 1, =
B S ko £ MEBHE O AR ABE
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L. FAROSEREHEL TV 3.

Ao T, Ehrlich BABB#E~ o 2o L, EE
DHBAIERE L BE, BEARESRMR UL
EROEH), WERicH i+ 5 KEESRAEMED
& D HOREMEL, &5 iREREORERE
B, BRBlIC B 5 REEOHE, & LBRUEK
IMEDTEREZ(LL ED LS Kb T A M oW T D
KEBMITE LI,

FEEOTEA O£ LFENERBIEC >V TR, £h
5D EAEHEEMEIPN DNA i BB (cross
linking) 7213, &% »iAA (intercalation) L T
DNA o#fE% &I X & 55, % 31 i3 DNA,RNA @
EAERERBERNZAET200TH 22, -
T, FBAIC & 2 BmAkEOE M, BHEERcBI AT
BEEREN L, E S E— i OBET LicEit o hTED,
ChicBT 3 HEREHH TS VWM EERSEIOD
FERICELTITE - LEEENEE W ThH, B
o RmEE~ O BRORE L EEBTHME - £
BHETIHIZEALED SN D » 1258, B/MEDN
RIFMRAL S e KBRS A £ 3
o Tidnd, BRETHEMSEI L - TLHESh
o (BEEHBE).

BEME, BRI ST 3 BRSO B & B8
£iBic> T, cyclophosphamide #5.% 24 B i
BOVT, BMEOIEA, #IEA, HISEASE I
MLTHWBEHELTWS. Di Marco 5'"i3 Hela
#fa, KB AL & k% R T, daunorubicin @

Table 2. Effect of one-shot administration of various anticancer
drugs on Ehrlich ascites carcinoma in mice.
Dose Median % 40-day
Drug survival time ILS (%) |survivors/seven|
mg/kg, ip (day) mice
* %
Cyclophosphamide 400 18 6 0
(CPM) 20 21 23 0
Adriamycin 10 28 65 2
(ADR) 0.2 19 12 0
*
Daunorubicin 5 14* - 0
(DNR) 0.2 21 23 4]
Cytosine arabi- 125 23 35 0
noside (Ara-C) 5 20 17 0
*
Vincristin 3 14" - 0
(VCR) 0.3 17 0 0
0.85% saline - 17 - 0
{Control)

Animal: Female dd¥S mice, weighing 21-23 g.

Inoculum: Ehrlich carcinoma cells 5x106/mouse, ip.

Treatment: Day 5 only, ip.

* Increase of life-span for control.

** Toxic.
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AEREL, su=s vORE, BRE /Mo
ARtoMEL & bic, MiAHMEO G, 25HeHO
BT, RNABORDASB EDTVE., Sz
7=, Ehrlich lE7K# < @ 212 daunorubicin % 1 ED
HIERERNIR ST 5 & HEEHOERTROBE G0,
BEEAEHcBVTIRIELALOERIC B/NED
KEUEMB b E RN, ¥ S DL URMED
FeHER F I BE W IC adriamycin 25 L LIBE&T
LBEPLNBTLERELTVAY, F£#. Smetana
54?13 Novikoff hepatoma ¥# 5 v b i< ad
riamycin 254 3 &, | EEgcTTINEH
AL L B MED B 2 S & 2y, sl
Ehrlich fE7k#E##li~ v X1 cyclophosphamide %
5L #R5 48 B Bk MEo RBIEL £
MROHBENESHED LI EHELTVWS., T,
EE Y ERN cBRRoEFRO—>EL T,
BMEDEAZIEELTWS.
SEEFEZOERICHA s W= BRI, cyclophos-
phamide. adriamycin, daunorubicin, cytosine
arabinoside & ¢¥ vincristine ® 5 @ TH 3 8,
AL RBEMRERCBVWTERE -ty 4 7 EAE
N 2 hEF W ERRRICHEENS R ICb AL DD
7, HEL A EEENELO— i3, BERUB/NED
FHERETH -1, &b AANMEOZEEE{LO HE
BB R R, MEROB EIc L ~TRL BN, £
DIELOBBIZIIA (3 ~ 12 B o/ NMFALE %
B (AR ESRALIEE) o AKRRBHILTEMNIHhD. &
oy iAo 2 (ko it LT, PUEElic & b DNA &#
RNA &M EES Nizfcbic, B/IMETERIICES
N5 45SRNA HNELT AL STHAHIELTWVWS.
BHOKBEULIZOWTE, THETORECL-TR
HEDHESHAICENRTVRLA, B/IMEAT 45 SRNA
MHESIESFO Y F— A RNA (288, 183) &
o TACKREEh ZBESEETINERL O FE
Abhb.

T, TOEL LI, TR EEoT
ZEEBECREDLNE LT, Bc/IMED KBILAS
HaEEELHAS . L L, FEEHDCPM, ADR Rt¥
DNR #5EBicA# 20 &0, BHFHLMTE, BB
MR R U AMERORED, PH-thymidine& b
BOELVIME], XS5ICFMF. icX3DNAER MY
5 »Tid DNA Aiifilao B L BERMaE - 1 &
o HEL L, T RTERROEH®ES 5005
RRM A o h, BMEkORBMLIZEERIZE 3EX S
niswn.,

Ara-C 0156, BMEo/NEIME(IE CPM. ADR

RO DNR FEEFRTHLC, 4BEMLKBICA SN
INEDKRBEIREBRALOHEES Ch o it B L TEC )’
il o te. Ara-C 5% 48 BReRLU% I3 AR M R B s
BmL . AZ4EKLEHEL, DNAL 2+ 75 4 bEE
OEENA LN, T, VCR 04, Ara-Ckis
S AMERBMLOSERE 1B <, T L AR IMEA D ML
DHEENERMIchi-TEDL . VCR 5%
24 BFRALI% I IR AR S L HRIERL T
BRI EALERICEL, DNAER M5 4T
LERMBOHBRAKEL B ontd, G PERUTS
HRMRaLS BN L CIEE SRR N O BITHRE L
1.

PEoT & 28843151, BIMAD/INETREL
BEFICEbN, >V THOEXR, ZoXKBERY
BMEORBERBEALBED SN BBAE, Thid
DNA OBHEEEI & » THEHs N ZIRHELL 4
BENB3bOT, R, REROTER - BHE~E-5
12 AMREEORHMERTHRRE VWAL Y. COFR
. MaskelEK, & 3\ idEED o RO
BEOI WK REROMBEFAT 3 —o0EELR
D536DTHAS.

¥ B
Ehrlich B7kEMHE < » 2wt L, fERBHEER R
4 5 HUBH, cyclophosphamide (CPM),adriamycin
(ADR), daunorubicin (DNR), cytosine arabino-
side (Ara-C) R z¥vincristine (VCR)%2ZzhZh
ERERIciEE L, 2 0kics 1) 2 BB RUSR
e, BHE~OEBEARIIEMEC LS, |
REERS o WO T A & L b i,
i L iRk oRIME D REZE L% EICAEER
WEEIC k- THEL, RoEEMNZ SH:.
1) 8= zicxid 5 CPM, ADR % ¢ DNR ®©
1 El#5.13, YEMRNEUSRIEK ORI E
FBRERICIEIL 7253, Ara-C Rt VCR 0B&. K
BIEEHTH B BELISENEDERNS S Nk,
2) fERARZEED A EEE T I3 BRIRE 6~ 12K
i & B/IMADNEI AL L, 48 BRI LIk i i i
KEUL, REFMLLE. LHL, CohMeoEto
HEER BN OB L - TETERMSD ., &
f: = OWMBSEE L ADR RUDNR BV T b - & b
&<, CPMachsic»&, DT Ara-C,VCR T&
bo& biEm-fc. VCREEE 8~ 12 KEEKIC1ES
iAo BESEETH - 1.
3 ) 'H-uridine & v & & OFEMEMZE(LIZ, LW TFND
HEATOERLEE A b - T
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RESERICA N,

4) Flow Microfluorometry (FMF) 2 & 3
DNA E R b+ 75 LTk, CPM #1712 ADR #5018
A, 48 ® [ % < 2C (diploid) # Ba B K O
4C (tetraploid) MIlEBOELVWEL B A EH SN
fo. CHIEK L, Ara-C RO VCR #5084, —i@t:
I CHIMEEES A Wi IC BB OERML S it
B, A3 BRI R IEE CAIEE~OBITAS D ., &
- VCR T3 8C #fEB o HE M E» S hie.
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Changes in Morphology and Cell Kinetics of Cancer Cells Treated with Anti-
cancer Drugs in Mice. Tsuguo Goshima, Department of Internal Medicine (1II)
School of Medicine, Kanazawa University. Kanazawa, 920, Japan. J. Juzen
Med. Soc., 88, 689—706(1979).

Abstract The present work was designed to investigate the effects of anticancer drugs,
including cyclophosphamide, adriamycin, daunorubicin, cytosine arabinoside and vincristine, on
the structural changes of neoplastic cells with the expectation that such information could be
useful to evaluate the efficacy of the drug for cancer patients.

The mice bearing 5-day-old Ehrlich ascites carcinoma received a single intraperitoneal adminis-
tration of an anticancer drug individually, and the possible relationship between morphologic
changes and cell kinetics on the tumor cells withdrawn with the lapse of time was examined. In
vivo treatment of Ehrlich ascites cells with increasing doses of anticancer drugs caused generally a
progressive increase of degenerated cells. The degeneration was mainly limited to the nucleolar
form, such as ring-shaped ones, micronucleoli and huge ones with large light areas. Such nucleo-
lar alterations, however, showed some differences in frequency and time of appearance from drug
to drug.

Data on total tumor cell count in ascites, 3H-thymidine and 3H-uridine uptakes of tumor cells
and cytokinetic study by flow microfluorometry all showed a decrease in viable cells correspond-
ing to the dose of the drug and in agreement with the appearance of the above-mentioned altered
nucleoli. Since the morphologic changes in nucleoli observed in the present work are easy to
detect, they can be useful tools for evaluating the efficacy of anticancer drugs in cancer or

leukemic patients.




