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FUNDAMENTAL STUDIES ON INTRAVESICAL INSTILLATION
OF 4-EPI-ADRIAMYCIN FOR TREATMENT
OF BLADDER CANCER

Tomoyasu TsusHIMA
From the Department of Urology, Okayama University Medical School
(Director: Prof. H. Ohmori)

4/-Epi-adriamycin (EPI) is a new derivative of adriamycin (ADM). The cytotoxic effect
of EPI on the T24 cell line, an established cell line from human urinary bladder carcinoma,
the distribution of the drug in blood, urine and tissues of various organs and histopathological
change in the bladder mucosa in dogs following intravesical instillation of the drug, were
studied.

The cytotoxicity of EPI on the cultured T24 cells was examined by a colony formation
method. After 2 hours exposure, EPI was slightly less cytotoxic than ADM, but showed
higher cytotoxicity than mitomycin C or aclacinomycin A.

The drug levels in blood, urine and tissues were measured by HPLC following bladder
instillation in Beagle dogs with bilateral cutaneous ureterostomy. They were elevated in
proportion to the drug concentration instilled intravesically. After 50 mg of EPI dissolved in
10 ml of physiological saline was instilled intravesically, the blood levels of EPI were not
elevated significantly and reached the maximum levels of only 0.222 yg/ml. The total amount
of EPI excreted into the urine during the 10 hours afters intillation was 389 ug which was
equivalent to 0.78% of instilled EPI. The tissue levels of 50 mg of EPI after 6 hours retention
were 12161094 pg/g in the bladder mucosa, 259+250 pg/g in the bladder muscular layer,
7.65+1.19 pg/g in the iliac node, 22.1+4.8 ug/g in the cortex of kidney, 15.1+3.8 pg/g in the
medulla of kidney, 11.3:£1.0 pg/g in liver and 5.80+1.20 #g/g in the heart. To examine the
effect of the drug on the bladder mucosa. 50 mg of EPI was instilled intravesically. After 6
hours retention, bladder mucosa was observed through a microscope and a scanning electron
microscope. Only exfoliation in the mucosa was observed sporadically and no histological
change was observed in the submucosal layer.

“The above results suggest that EPI is a suitable drug for intravesical chemotherapy to

bladder cancers.
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HIFEF O DR P I AL 1 LR AE M B DB 33
Bh & STROGLIBEFEOO LD TH D, MILKE
ik Adriamycin (LIF ADM &3 REEEC
WU JEH & o 2 KO, BRI RS LT E P
ADM HEASBE T T TCEV BHENBLA T
B2, BIfRF & L CReABER G U T ER BRI
EEIhBERRBREREECT. LAni-T, ADM
EASOTIESHREL AL, BRI HEE
BRI EAR R BA S, FREOBAIL L
VBRI b DB EELDRD.

4’-epi-adriamycin (LIF EPI &Mt ) k7 7V
22V7 Irez A SRR (£ 2V 7, Milan)
THZE X I ADM OBEMGSOChH H, HEBIE X
U H 5w L BRI CiaEREzIR L ADM
LRIER%EThH Y, BIEHOEES JORBREX ADM
IVERETHBTO. PbkogEnn, EHX EPI %
BRI AR EHETRY, EBRECRI AT
ADM kA% EOBHEE B D Z & AFRE TR
M EE: KBOB BRI L. 7, ABMEEE
Hifakk T 24 w3 58 Mz R% colony forma-
tion method & CTHREH LK. bk, ¥—rR%
T EPI oBEMIEAREAR BT 5 HHEER L O
ERBENCH T 5 % 5 B >\ TRE L o0 CiRe
+5.

mj

HHEEHE

1. ABEposisEmiak T 24 (cxdd 3 EPI %
fRpa%hE

T 24 it X < &snicBmERmgchd b,
1979 12 A H RERHAEM RS URBE IR RFL dhf
F=EHEE L D RILAFC RS e, BILKETO
RS HE1220% bovine serum ¥ Eagle’s MEM
% Vs, kanamycin 60 pg/ml R EIEWEHICIRINL
7o pH X NaHCOs iz 7.2~7.4 E725 L5
L, BRILSFAFy 74— 1 (3,002 dish,
Falcon Co. USA) #F\-BilRkE L, 37°C, 5%
CO: FTHEREY St HMRIR0.2% tryp-
sin 3 X 00.04% EDTA 0SREAWC CTHE 1 B
oA,

HBFIRZM: 3B colony formation method
%\ Jz. Dish P semiconfluent monolayer =
FHELT WD T24 flifax fidbo & & Il 4k
L, 105{fi/ml ofifaiFli#% 3ml 3> Falcon
3,002 dish = inoculate 1L, 48WHHERL Sk -
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fo. DWW, 0.2% trypsin ¥ X UY0.04% EDTA o
SEBRA WY %, pipetting B I /g\ single
cell suspension & Lz, ZhEHIBOBERC TH
WL, Ak 100/E/ml MR L ER L 7.

B L 3,002 dish Pl 2ml RARTE
¥, WLROMBFEERY 1ml FOFHEL, 10048/
dish & L7 37°C, 5% CO: T TUREHEEOE,
WEERYTC, FEEEOEHY STBER T 21
B BH\L24H], FEHRIC incubate LIEFIc X2
fo. Tk, BUEAZAUERRKYRAEL, Hanks
W C2EE L, FrEERY 3ml nxi. 10
AL MHBIE A FALT7 A2 — L TEELY AV
TR, MIRB0ENM EX bR S = = — et
Bl ERIEEH, FRESID IOy +—V
R, REEEYRDL. ¥, ZOERY SEED
BLEBZ ok,

HEFEIE Uik EPI (EHAMA, 7132V
T Fnmz s #ER &) ik, mother com-
pound TH% ADM (7 F ) 7 o Vo8, WBRIZEEET
¥R SH), R U anthracycline Z4lEAID Acla-
cinomycin A (LT ACR &BET, 775> Vo
A, =t -y Y BRER), Sbik, REEK
BREAFEC IR BvWbR T3 mitomycin C
GLIF MMC EB83, <4 =1 > V2 fs, B
RETHEBRRESD RV EHYBEEEKC T
BELUICHK, BRETHRRL 1.8x10°M X b 5 B
SEBmHRE B lnote. Io¥s, FHIOFHEL expo-
sure AR KI5,

O. E=YIRERAWEEFROMmD, RbgT,
BHNRESLUEEBRERCEZ 3HEICO1 T

EHRTINLIONF, 4KE 7~13kg offipk e — 2
MR (BE7 =<7 -2 X DEA) XAV &
&7 =0 (5~10mg/kg) HAPNKBEF IO X v 7 &
— & (2.0~3.0 mg/keg) MIRPIMBET R, {PEALIZE
ELicth, REBRMCHAREYSE, RE »5-7
WEBALREERELER L. owT, Bk
OCREXBHL, RECHHEML*7 b v F—7F
VERBEME CHRAL, £EAEK GUT £k
T EREERR A LR A S L. i,
RPBITE L OB PIRE o BRI A 218D € —
FAREMRAL, 6B S TAIEK E X KR
DEREPRCIEA L. #8813 EPI 20mg ®4:EK
10ml ¥R (2,000 zg/ml), %2 #% EPI 50 mg
MK 10ml M@ (5,000 pg/ml), £ 3PHT
EPI 100mg %K 10ml w3 (10,000 ug/
ml), %4 Fh3 ADM 50 mg %437k 10 ml w BB
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Table . Experimental method using dogs.
Group Drug Concentration Retained Time of No. of
of Bladder Time (hrs.) Sacrifice Dogs
Instillation
1 EPI  2000ug/ml 3 3 1
6 6 1
10 10
2 EPI  5000ug/ml 2 2 3
6 6 3
10 10 3
3 EPI 10000ug/m1 6 10 1
4 ADM  5000ug/m1 2 2 1
6 6 1
10 10 1
5 ACR  1000ug/ml 2 2 1
6 6 1
10 10 1
6 0.97 NaCl 10 10 1
100 [~=="gPa=——=8 %% 100 N
. ) §
\AA
50 1\ 50
3 S
€ €
10
g v . 8
R R
5 Exposed for 2 hrs. 5 Exposed
for 24 hrs.
1 1
] 22 6.7 20 60 o 22 6.7 20 60 180
Concentration of Drugs (X10-2M) Concentration of Drugs (X10-2M)
L @ Adriamycin & A Mitomycin C [ @ Adriamycin a A Mitomycin C
O————0 4’-epi-Adriamycin A -4 Aclacinomycin A fo] O 4’-epi-Adriamycin & A Aclacinomycin A
Fig. 1. Effect of various anticancer drugs on Fig. 2, Effect of various anticancer drugs on

the plating efficiency of T24 cells.
Bars indicate mean=+SD.

(5,000 ug/ml), %55 ACR 10 mg % A4K 10
ml ¥R (1,000 pg/ml) UBRERRPRIC BEALTC.

eI L LCAE K 10ml 2N BRCEA
Lz, EHIOMEIES X OCEASRER T ToORMIX
Table 1 R L. MR BEDWTIEAR, &
A1, 2B JOLMBER E T2RHEIZ Lim~ot

the plating efficiency of T24 cells.
Bars indicate mean+SD.

) vigm L, MEEERHMEL -200C i THERFOH,
B HE LI, BREECSWTIREAK 2R &
DR I B B L RIdRI -20°C @ C BREERIED
%, WECfLi. ¥, IEHORFHEEITRPE
ERIOCRBIVHELE. BEARELER G/
R, HEE, [EOMER LOHB), BEY v
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B (RERIOHE), F, OeouwTilELe. &
BRI — 7 A RE B, ELrTHHL, AHEK
T Ui 36HB X DR R MRS lRER L ek, -20
°C I THEREDOSE, WECH L. mFR IR
BT pg/ml, HEEPBENL pelg tissue TR
L., ok, BIBE7 13207 Arvwz=pisf
XAEHRBRECHE L, HPLC TR kol
ERENERr 335 EPI o8 >\ Clik 95
DE— ZNRERTHRE Uiz, k4K 10ml
CHEL, Wil oFk cHEMEPIEA LK. EPI
20mg % 1 HKc, 50 mg % 35, 100mg % [ JHIC
HA L. fiuz, ADM 50mg % 188k, ACR 10
mg % 1B EA LK. ¥%, 2% control XL
THERENEBKEAR X CELE L L. THZEA
O 6 R € — 7 v RE B, B ERHE LXEY
BIOEEBBEWOCHRE L.

b=} %

I. ABBUEEEMEE T24(lx39 % EPI O%HA
RHR
WBRIX Fig. 1, 2 Rdhs TEThB. 2K
ERRTRINL 72840 EDs ffi1 ADM 0.13 pg/ml,
EPI 0.20 #g/ml, MMC 0.30 pg/ml, ACR>1.46 pg/
ml Ch i, 4RHEIEFILRML 725 E& 0 EDs B
1z ADM 0,014 zg/ml, EPI 0,017 yg/ml, MMC
0.023 #g/ml, ACR 0.058 pg/ml TH 7. ZOfER
%% LT, ADM & EPI im0\ T 0.13 pg/ml (ADM
% 2 BRI L 72854 @ EDso {B) OEEET, colony
formation method T X b &WifH & & O RH fazhE
B HiznH Fig. 3 ThH%. ADM & EPI Ti3ZHH
RERRD LRk -7
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I. E—-ZRERWEEROMmF, RPET,
BHRARERS SUEEBREEIC5EZ 5FEICONT

1. MmAgEE

ERoMmFBEOEEEY Table 2 /Rl &
AR AL, 2RHBomRER2, 6, 10K
MBcBR LI — 7R X vifm LEIE L CRED
SEETH Y, EAK4, 6EEHMPEELS,
10RER BB LI — 7 A R VB UREL B
EORHETH Y, HAKS, 108HEom+FBE:
10RSRIBIC BRR L 1o € — 7 K X b 3R LRISE Uil
EORHETHS, EPI omhikid BbkEAe i
ALREHORECHELTCERL TR, SEME

100
Sec?

50

% Control
>

O——0 4’-epi~Adriamycin
&——e Adriamycin

1 . " L . .
0 0.5 1 2 3 4 6
Hours exposed

Fig. 3. Effect of 4-epi-adriamycin and adria-
mycin on the plating efficiency of T 24
cells as a function of exposure time.

Bars indicate mean+SD.

Table 2. Plasma levels of 4’-epi-adriamycin, adriamycin
and aclacinomycin A in dogs.

(ug/ml)
Drug EPI EPI EPI ADM ACR
Dose* 20mg 50mg 100mg 50mg 10mg
(n=3) (n=9) (n=1) (n=3) (n=3)

Before ND#3# ND ND ND ND

1 hr. 0.030£0.030 0.082+0.053 0.334 0.058:0.029 ND

2 0.042x0.024 0,11420,052 0.215 0.12740.026 ND

4 0.07810.040 0.187:0.150 0.398 0.105:+0.040 ND

6 0.035x0,016 0.190£0.131 0.286 0.119+0.006 ND

8 0.021 0.22240,101 0.093 0.132 ND
10 0.025 0.11240.049 0,067 0.062 ND

* Drugs were dissolved in 10ml of physiological saline.

**ND: Not detected
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Table 3. Urinary levels of 4’-epi-adriamycin, adriamycin

and aclacinomycin A in dogs.

(ug/m1)
Drug EPI EPI EPI ADM ACR
Dose* 20mg 50mg 100mg 50mg 10mg
(n=3) (n=9) (n=1) (n=3) (n=3)
0-2 hrs,  3.447 3.558 10.418 4,209 0.023
2-4 7.647 16.410 25.319 15,575 0.044
4-6 8.190 16.550 25,322 14.840 0.080
6-8 5.768 10.869 17.171 21.467 0.266
8-10 5.698 8.959 7.463  19.809 0.290

1949

*Drugs were dissolved in 10m1 of physiological saline.
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Time (hours)
o—0 4'-epi-Adriamycin 100mg/10mli
o—o 4'-epi-Adriamycin 50mg/10mi
a—s  4'-gpi-Adriamycin 20mg/10mli
o—e Adriamycin 50mg/10ml

Fig. 4. Cummulative urinary excretion of 4’-
epi-adriamycin and adriamycin in dogs.
Bars indicate mean+SD.

WX EPI 20 mg #¢ 0.078+0. 040 pg/ml, 50 mg
B 0.22240.101 pg/ml, 100 mg # O.398 pg/ml,
ADM 50 mg #¥ 0.132 pg/ml TH-7%. ACR iifl
DIFFI & LB L CTEABREIMED - Fo T b FIER R
LT Cthot.

2. RepRE

ERORTFIEE OFESES Table 3 KRLE. %
E— 7 AR DWTCEASBROBARH S b 0l
ELRENLRPHEY AL, RFHER 0K
TREOKMTHRL CHRMT 2 BRI s 5 R
WEEL Lie. mbilEE L Rk, RPBE b BENERA
CEALLRAOREZ KFLTEALT W, %

7z, EPI & ADMIDHE Tt i2ig[R% DfE% FL
o, LI, 10RMBRBR L € — 7/ Vv ROBARE
Mibi b ORE® L ORPBEDSRPHHEE 52
L7 (Fig. 4). HEABAMA K10 & CopmBRlbE,
EPI 20 mg Ti3 162 pug, 50 mg EETIL 389 + 162
pg, 100mg T3 882pg THDH, F#, ADM 50
mg Ti 799 #g, ACR 10 mg T 6.78 ug Th o
Foo LA »C, AR T 5 RPGEHE S &1
FhEho0.81%, 0.78%, 0.88%, 1.60%, 0.07% &
5.

3. MBREE

HH BEREPE A% 2 (EPI 20 mg 1% 3 RS
BIBR), 6B IVIORMBCE — 27 Vv REERL,
WEL A BENEES Table 4~6 TRLL (B
IOBEY v HoBEIEADFEHETH B).
BEREEE L =M, HER IOHB o L TR L.
N, AR OBEITIES D EAKE S —EOEENIR
BBhEs otz 6 REEAROBM AL L Tok
EEDEHiEE EPI 20 mg CrRHiM 983+127 pg/g,
/8 247+114 pg/g, EPL 50 mg BETI3NEIE 1,216
+1,094 pglg, #iRE 2594250 pg/g, ADM 50 mg ¢
VIR 1,481 +£630 pg/g, %8 143+72 uglg, ACR
10 mg CII¥hRE 165429 g/, 5@ 16.3+8.6 pg/g
ThHote. oSS T EPI 50mg & ADM
50 mg BOHE CIXIIERZENETH 7. ACR It
MMFRE, RPBELFAFEETH- .

4. BMHECHT RS

FHREEGFNRITEIX Table 7 R 8h3a 2k L
T#%. EPI 20 mg/##7K 10 ml oFEA CILEE R
IO T BB LiziR» bhich %, EPI 50 mg
F X0 ADM 50 mg LIRS 0 HIEE St oD
LHhictd, ), BETECEEIS LA TWiEn
~7z (Fig. 5). EPI 100mg CIIE TR 2ER
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Table 4. Tissue levels of 4-epi-adriamycin, adriamycin
and aclacinomycin A in dogs killed after 2
hours retention of drugs.

(ug/9)
Drug EPI EPI ADM ACR
Dose¥* 20mg¥** 50mg 50mg 10mg
Bladder
trigone mucosa 830 668+356 1480 64.7
muscle 150 12433 137 22,8
lateral mucosa 494 7081144 835 78.4
muscle 91.2 75.926,7 66 9.56
posterior mucosa 924 530£137 690 75.2
muscle 138 103457 123 9.14
I1iac node 2.62 1,35+0.48 1.19  0.34
Kidney cortex 4,54 7,73£3.31 5.96 0.09
medulla 1.79  4,25%1.99 6.04 0.05
Liver 0.96  3.08+1,03 0.84  ND#***
Heart 0.19 2.26%0.54 2.13  0.12

* Drugs were dissolved in 10m1 of physiological saline.
** Dog was sacrificed after 3 hours retention of drug.

*#%ND: Not detected

Table 5. Tissue levels of 4-epi-adriamycin, adriamycin and aclacinomycin
A in dogs killed after 6 hours retention of drugs.

(ug/g)
Drug EPI EPI EPI ADM ACR
Dose¥* 20mg 50mg 100mg**  50mg 10mg
Bladder
trigone mucosa 990 204311426 5150 2000 156
muscle 356 537+247 517 243 28.5
lateral mucosa 824 1033539 570 1740 204
muscle 90.4 97.1+17.0 68.5 107 11.1
posterior mucosa 1135 572+368 585 553 136
muscle 296 142198 49,3 78.7 9.39
ITjac node 4,84 7.65+1.19 14,3 9.74 0.29
Kidney cortex 12.1 22.1+4.8 14.0 27.6 N
medulla 9.12  15.1#3.8 19.4 14.3 ND
Liver 2,66  11.3%1.0 10.3 10.1 ND
Heart 2.48  5.80+1.20 8.04 6.75 ND

* Drugs were dissolved in 10ml of physiological saline.
** Dog was sacrificed 10 hours after drug instillation.

*#%ND: Not detected

U MlaBE EDd bz, ACR TR ORED
HEENED L NICDRTH » 7.

BB EPI 20 mg T/ microridge @
TR BdSbhi:. EPI 50mg it luminal
cell OFiY% s XU Hifu» BERDLN, BETS
luminal cell % microridge 237585 & 7o H micro-
villi, bleb DHEHRB Ltz (Fig. 6). ADM 50
mg Tik EPI 50mg &13F MEOFRAT H-1.
EPI 100 mg -Ci% luminal cell D% R8s & /e
»7z. ACR 10 mg Ti% luminal cell ORHEITIE &

AL, BFIRE-TWS., Lail, BEEEK
® bleb 2T Hhiz.

% -3

RIS 33 5 MR o B ARE R
Semple!® 2% podophyllin 2 L 7c DX BHWTH
b, %o, thio-TEPA!Y, Ethoglucid!®?, BCG®,
MMCQC¥, carboquone . (LT CQ & Bg3)®,
ACR!®, bleomycin'? 7 AR I T 5. BB
PEARRICH L R ORF L L Tho 4 A bTT
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Table 6. Tissue levels of 4’-epi-adriamycin, adriamycin and
aclacinomycin A in dogs killed after 10 hours
retention of drugs.

(ng/q)
Drug EPI EPI ADM ACR
Dose* 20mg 50mg 50mg 10mg
Bladder
trigone mucosa 368 17544727 1040 192
muscle 41.6 225149 170 56.1
lateral mucosa 318 1297+642 735 215
muscle 40.6 11162 118 14.5
posterior mucosa 508 755+398 585 137
muscle 209 85.9+53.8 91.6 6.71
Iliac node 4,27 22.6%12.3 14.1 1.17
Kidney cortex 5.26 25.4%1.6 28.7 ND#**
medulla 3.63 18.0#4.6 37.2 ND
Liver 2.78  12.3%3.3 8.70 ND
Heart 1.40 6.55£0.38 8.10 0.24
* Drugs were dissolved in 10ml of physiological saline.
*#\D: Not detected
Table 7. Histological findings
Drug* Mucosa Submucosa
Exfoliation Necrosis Edema Inflammation Necrosis
EPI  20mg = - o
50mg + +
100mg ++ + + +
ADM  50mg + -
ACR  10mg + -

!
*Drugs were
Drugs were

dissolved in 10ml1 of physiolosical saline.
retained for 6 hours.

Fig. 5. Light microscopic view of the bladder treated with
A) #4-epi-adriamycin and B) adriamycin for 6 hours.

1951
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Fig. 6. Scanning eclectron microscopic view of the bladder
treated with 4’-epi-adriamycin for 6 hours.

Structural formula

NH2

Chemical formula

C27H29N°11 -HC1

Molecular weight

579.98

Fig. 7. Chemical structure of 4’-epi-adriamycin.

VB, Tishb, 1) BIT ERBCRSEENS S &,
2) HEsRERMOEmTY, BAAYMEY FT5C
&, 3) EWBMHE~ORBMMAE 2 &, 4) Mk
~DOBIVERTHD &, ULEn4HTHS.
ADM i3 LA b0 S & 33 MWic T HEH EE 2 SR, K
M & TREVESEN BHR T 5050, Lk
L, EABEECE UCERBEMERIRC b 8e b2 b
MAER AR, EPL 37 -4 5 297 HAm
=AM R TR Shi: ADM o 8 kThH
D, TOMERL Fig. 7 KR&Eh5. 4/chb EPI
i3 ADM 04’ o OH #7° axial iLX 9 equa-
torial il ¥ Shi T, b EB I

ADM kU< DNA ApfEETHS. EFENEX
VEERAIRE (&&#5) Tix EPI oiiEEsRIT
ADM L 3IFR%ETH5HH, BWEHOHESR IURE
i ADM kb BEL #HE IR T30 FHX
EPI #BEbt BAEARRC AT E, EREDER
fEFT ADM L REU EDOREY BB = LA FET
Rig\vh EE X BRERBRAL 1.

¥9, EPI o in vitro = B35 Bk SR>
WTlY, Arcamone 59, Di Marco 5'® %3 HeLa
W% B\ T colony formation method < EPI
DEMBHREWET L, EPI i ADM LHBELTP
RhLERELTVBA, Salmon 5193, 780
NFEffa% AT EPI % X8 ADM D3Aikash
% stem cell assay 12 C [ Uil EiX I2IER
FONMTHD ERE L. T, ABEMEEERR
xS 2 HiER O RMRRC DL T, S,
BIEz, TP oRESHH, ADM, CQ, MMC /¢
e gEoRMRRERD TS, LaL, BES
T, EPI i@+ REM® BEfL
TRE RV e®, EHHERE Rk T24 %
HIW~T colony formation method &€ EPI o
MR A& B L.
BIRFIC RBI e L TH, ACBEENYETS
IESARo KA i3 FEMc BB cEx s ke LT, B
L - EbT <SRt in vitro IHIRSHRERE N
T35, T24 HEI4SEIOIRRIKIC 35\ T, single
cell rate 1295% LI, F7-, 100{#/dish oHfa% i
X AL A O plating efficiency (295 A ETH
9, colony formation method I #& L - 4ifakk T

colony formation method
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b5, SHEOERC B TIXITHP DHELSEIC L
T, FHIGIEEHENT 2 B % L UM 24BERI & L7as, 2
BEBERIS BN L7840 EDs fEiz ADM 0.13
pg/ml, EPI 0.20 #g/ml, MMC 0.30 #g/ml, ACR
>146 pg/ml TH-to. DIETHRE LT HE9RES
it EDs fHiX ADM 0.04 pg/ml, EPI 0.06 zg/ml
THY, SEOREHTIE EDs ENEFBWEE
wTWA., chil, T2 MEnREREeE AR X

DEBGRIEEE IR TER D, bk, EBRFEOER D
BENIEFHF, L 3 ERFCMSELIh T B
LELZORD. ¥, AEEEARBHLCBED
EDso flivy 2 REHIEF 2RI L 7B & 0 Th o105
D1%RLIZ &, X, Fig. 3 ofERsb EPI
o T2¢ w4 5 R iare AR B AT &
EEERYRETH b DEE X bhi. EPI i1 ADM &
HBEL TR BB REF L Twieh, BER
ABECHVWLRTWS MMC, ACR & HEEL TH
WRIRISE AR L e, Holmes 52943, EFIoHM
fae x5 2R & BBIRAIE O FTEFY FRL Tk
b, SEOERERIL, EPI 2EEkic T
HBELEETRTBLOTCHB EELS.

DWT, BEREBEAREAR ST AEERRET 5 E
B CREY OB EY BE LT — 7/ A RK% v EPI
M RE EEEY BT LB L BB EA
L, MR, RPBIT, MERPERERS X BB &
2 BB O\WTHRE L .

T, BEMEED B DA ORIUTDO\WTTH B D
BERD 5 TR B« DEFI T &R
Twb. Jones H&NY, BERIEPRCEA S hic thio-
TEPA 3 3WI G 1 /3R Zh s L& L ic
MESR LY, FT-207 L 5-FU % RN
EA LGNS RE B Lick =5, FT-207 i3 5-FU
DBETH Y, T OEIFEFIOEBMEC L5 BT
W5, BizRo thio-TEPA % Ig¥st: o 7455 #
Thsb. 1, KEBEOFEMEERE-L Shb
5-FU, MMG, ADM 7z & CIXRIHIRIVE. F
7o, FEHoSFRIZEIL T, Yeates? {3200LF o
WETEBENMT BXEhB EL T35, EPI o4&
FHEIZ ADM 0% R LU579.98TH Y, Fi, K
AL, =& 7 —ARIRBEA LB
. DEogsnb#EL T, EPI BEREY hRINX
R WIHITh B L HBEINS. BEOBG T,
EPI o BEREABBECE LT ERLT WA,
Ui Licass, EPI 50mg %4:8K 10ml C#BH
(5,000 pg/ml) L, HEALHAORE M BEX
0.222 pg/ml TH h{EREZR LI,

T, BEmFAEES E L0 EPT 20 mg .
50mg %, 100 mg BT ThThiEAK4, 8, 4
It Tah B (Table 2). Broggini 529, JEHH®
BRI S St EPI ihire & DR 8%
CBTL, BfPcERECRFEIhL LHELL
EBEOBRFIC R TIAHBESEARK 4, 8, 455
HERERRTREL T 5 0tk EPI oRBEMAIRINAS
—ETIERWZ EERBLTWS. Ticbhh, RIRX
iz EPI piienic e BT L, EEMARIH
—E TRV MFRECER L e Lot ELD
5. LisLich's, EPI oRBENARIA—E T
W M BET S 0ok RBETHS. EPI 100
mg TR X ORPEED 6 B B LR 3 TF
Bl T\ 500k, RKH% 6 B CEREA L VBREL
ledTH5.

RREX, mPEEOH 100 EoRBELRLT
B, RPBEELRENSRPREESHELRL
ThBE, 10BEBECBR L~ 7L ATik EPL
BB PIC IEA L Ths 5 10858 ¥ o R hdkit Bt
20 mg ¥ 162 pug, 50 mg #f 389 pg, 100 mg F 882
©g Thb, BEAZh# EPI ofhFh0.81%,
0.78%, 0.88%bicsd. ZHIXXE®DT , +&H
Wiz SH-ADM oEMtERAEA 815 12K E T
ORFEIREK0.7 %L BEAEORETH 1. EE
OERBFR TIXRFCHBE IR % EPL i, BEMERC
EAZK EPI BMfTHTHAR Y v T ChNEE
PeBE X VR X hifiF e BT L, FoRICBE L HRF
wHEtEh b ok ErbhBb., LichisT, EPI
DOEEARINE L RFPEERES 1Lk 5 K57k
EPI oA HBEEL AU THHERLI hB
Weenen 53 I AR TOBIRAZ S L% pharma-
cokinetics ##t L, RFE~D EPI ofEii#f5%
B E TS TH D LG L. T OBRIIAG
R DEYBETHLDEEDY — 7 VR BT
LR FEEE HET 5 2 LixTE by, BEREA
KHEAZNI EPI OBEMEEE L b 0 RIREIZI0GD 1
UTodbBEThBEELLNS. ¥, ADM 50 mg/
H¥EK 10ml ZEALCE EONT BETXRRBED
EPI o%h X W ETFEELRRL b, EAH 10 R
¥ CORF LR X 79pg THDH, EAINRL
ADM 0 1.60% Th -1z HEHOR+ HHlty &
kNE#BIX EPI L ADM TR EAF ALTH BH
HiH R TR R T E B T 5%, S
DEFETITI0BEM ¢ ADM 2B LAY — /LR
BIBEVET hokicd BIENR 2 LR BV
2, EPI oREE0WEE ToI08HE F to RditE



1954 WRCE 31% 11% 19854

130.78 % CHh »1-td, EPI ORFBEIEMIEALORE
BRI R ADM o Zh & L C AEkvW1%
IEUTEELLRS.

DX, BRANBECOWT THEN, BE I
ADM % Z2B L BRI A URBERE Kl 5
D3RG LEDBRETHo L BEL T, EE
DR (Table 4~6) TIXBEMHBIIHED 4 /av
LI0BoEBEY RLTED, ADM riiZR%
OBAETH b EPI OEBREMROBI L 5 hithE
oo Fio, BREOMELADORE O\ TIELEE ¥k
ADM # R\ e R oBEh 3\ C 3 BEAR | B CHREER
L OB DHBRBEN=ABOoLh X VL, KE
BB ETCREASRRBEILRL, LY EREs
LORBEDEBNBEN=ZAROTh L VEI T L
W|E L. FHEL KT ADM 2B LER
REBEYHRETL, =A%, EH MEs XCEBOHE
BEETHIE CIRRECERER VL EBRE L. EE
MR =M, KBk X OMiEne 4 U AR
EXBH L, £BAo ki cil—EnBATED
bhich o,

T, BEY v ET5 EPI oEIE0%
REHBLUCTEL, 10RMEHZIEFS e
THF X pRe@EERR LA T Einv. Liehis T,
EPI 0V vATHEQR IS SR oA Tk sy
DT Ik Exbhik., FOMORESE T Bk
B, WE, B, LoECEENE 7. EPI o
IRA 5 st IR A o\, Broggini 5%
1% Lewis lung carcinoma Bl 7= v AR LV
Sy b BUTEENREY BRI LB b- L3
<, DWW, LoOJETHY, %, EPI £ ADM
DU T, & L TRRASEORETH - il
XOUES EPI i ADM X hiEBE L $45 L.
BB B3 sarcoma 180 ¥ B L7z~ v 2% FH\ iz
IEERPSRE OB T, Bhih - L bERET ©
WO, B, D, HESHIREE T Y, T,
EPI & ADM oM G0, I, 8T EPI o}k
PMEM - Tc b BE L. ), BIRPREZ ST
[k a4r EPI & ADM ©4< oSt LT
WAS, MhTcE CHEBENERRLTWS. BEor—
7Ry Buic BREEPIEAR 3075 B4 clk
EPI & ADM C&KH, HWHECT—EOEHMIE
R PTHEL 2 EAEORM T H -7 (Table 4~
6).

R BN A A X iAo B ks i s
THEHE W SOWTTH 5HH, MMC¥, ADM®,
CQ?, cis-diamminedichloroplatinum (I )*® 7¢

ECEERD 5V ITBRA TR ShT»%. EPI
© mother compound TH% ADM ZDOWTIXE
B HHMERAY VTR L TE D, 20 mg/EEK
10ml (2,000 pg/ml) % Zef@ 1 7= BEREREPIR HAL
2 FERIEARG] VLR T mas, 6 RERInReAl Cidg
HciEE, LEoB%E, FPROBENZDLR, 10
FRERAI bz ABED TR TCh-7c s #EL
fo. BEREEREA (6BFRER) wki}5 EPI 0
EEENrEr 52 2B OV TE — 7 A RE R
THET LAY, 20 mgf4:#EK 10ml (2,000 pg/ml)
DA CILEEBEREIE b 3 XY ORI T Bie 2 1hi2E8n
LR, EEc kB TERWS, BBYO ADMo
BRI vEEOTCE#EEIN. EPI 5,000 pg/ml
DEAR BT, HEOCHE SKENTRD Dhi
DHTHVBRECETH . ¥, FEEoD EPI
5,000 g/ml & ADM 5,000 ug/ml o 87 i3 8
Fz b EETEIC L 3id AREOHRY RLik.
ADM EAREOR B\ CRHEMBEN L 0BEB R
FIREWERIZRED ST\t e, EEOERER
1% EPI DER~OBANTETHL - L2TRETS
bDEEL bR

& B

Adriamycin (ADM) o ¥ &4 Cths 4-epi-
adriamycin (EPI) #BPEEAEA Bk BAT 5
B CERMC R L, LT OBRLB:.

1) ABsBemEss&Mmbatk T 24 it % EPI o
Wiash#E % colony formation method it T #REL
7=, EPI iX ADM } HEFL TREV-BHllazhRE %
AL T\wioas, mitomyein C 3 L7¢ aclacinomycin
A LHBLCECRERGRELR L.

2) €= A RERGCENUREEMEL BT LEE
LcBbiERic EPI REALMF, RP® X OHSR
PES HPLC ¥Hic TRIELofEE, EPI OBt
BEX b OBRINBIAECH - .

3) IE% BEMEHEC 25 B8 oW TR L
%%, BEHI% 6 BRI EER L iciS 4, EPI 20 mg/4:ik
10 ml Cix% -7 { &LizgR» 53, EPI 50 mg/
AR 10ml ¢, MEOHEEN#E ke o bh
FoDZTHY, EPI 100 mg/tiEAk 10 ml ik Kl
TRHE S IAR.

4) DlbofERyr s EPT i2Eheis ik Afke 8
LIEBEY B LTS Y, BRANORANTETHS &
Ez bht.
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RMERZBICHID, ERE, BRER- 7 BMiAZRL
ZEBCEHO1UET. 3510, EERARREERER
BVE ULBRIBERKR, RETRRISHM, AXBERG
15 5 B AR A RRESN BRI &R, Wi
ERBMCER O LET.

Bitic, T2AMMAMRE X0 E Ui B ARBRRKEA
Bt 1 B IRESS, RS BIRR1 5 CICRRBIFEE D
EDHNIUMER, TFERETFHRCHEEELET.

AFXOERE, 2R H AR ESRS, HT2EH K
WREBRELRS L L U326 H AMUSRES 2R AT CH
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