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NITROGEN MUSTARD N-OXIDE IN THE
TREATMENT OF LEUKEMIA

Kivon Kmuea, Hromu Toricor, Kazvo OTa anp SHizuo TorI
I3t Dapartment of Tnternal Medicine, Nagoya University School of Medicing

( Direector : Prof. Suswna Hilino)

Nagoya Journal of Medical
Science 15:24260, 1952

1) A¥saponE

Table 1. Remission of Acute Leukemia
Following Various Antileukemic Agents
RO | poN
AGENTS 1o B et b
STEROID HORMONE
CORTISONE 26 8 I 3 |14
PREONISONE 6 3 0 2 |
PREDNISOLONE 19 q 2 2 6
NETPH L= 6 2 0 1 |13
SUB TOTAL 57 22| 3 | 8 |4
ANTINMETABOLITES
P 235 1|2 |3 |13
T431L 2 (4] 0 0 2
AMETHOPTERIN | o|(o0 |0 I
AMINOPTERIN 3 Q 0 0 3
SUB TOTAL i I I e S
ALKYLAT ING AGENTS
N o} | QO | g
NITROMIN 0| O Q 0 10
TEM 71 O | Q 6
THIOTEPA 410|004
ALANINE NM g8 0 ) 2 6
SUB TOTAL 3% | | 3 |34
TOTAL 125128 | 6 14 |77
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TEMPORARY REMISSIONS IN ACUTE LEUKEMIA IN CHILDREN PRODUCED BY

FOLIC ACID ANTAGONIST, 4-AMINOPTEROYL-GLUTAMIC ACID (AMINOPTERIN)*

SioNey Farser, M.D.,t Louts K. Diamonp, M.D.,} Rosert D. Mercer, M.D. §

RoserT F. SyLvesTER, JR., M.D.,{ anD James A. Worrr, M.D.||
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S 119551970

6 12 18 24 30 36 42 48 8096
Months from diagnosis

Median survival time(months)

I : No maintenance therapy (20) 82»3
Il : 6MP only (14) 10
Il : Consoli-cyclic-intensi. (40) 13‘33

® Dead, o alive

Bl 4. Survival of Adults with Acute Myelogenous
Leukemia (complete remission cases)

\kemia in

ro Total

¢) | No. | C.R. | Rate (%)
75 16 21:3
50 20 40.0
41 20 48.8
37 23 62. 2
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Behenoyl Cytosine Arabinoside, Daunorubicin, 6-Mercaptopurine,
and Prednisolone Combination Therapy for Acute Myelogenous
Leukemia in Adults and Prognostic Factors Related to Remission
Duration and Survival Length

By Ryuzo Ohno, Yukio Kato, Eiichi Nagura, Takuhei Murase, Masao Okumura, Hironori Yamada,
Michinori Ogura, Suburo Minami, Hisomitsu Suzuki, Yasuo Morishima, Shezo Yokomakw,
Kohji Ezaki, Yoshihisa Kodera, Kohei Kawashima, Hidehike Saito, and Kazumasa Yomada

1001
80
EO 3

40

Probability {%)

Survival (23.1%)

201 L osee—a CR (13.9%)

1 2 3 4 5 &
Length (years)
Fig 1. Probability of remaining in the first remis-

sicn and that of survival of patients who had
achieved CR after BHAC-DMP theraov in adult AML. OhnoR et al.

JClin Oncol1986
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Production of a truncated human c-myc protein which binds to
DNA

Tomoki Naoce**, Hiroshi Shiku®, Kazumasa Yamada®, Tuneko Okazaki* and
Yoshikazu Kurosawa*

for Comprehensive Medical Science, Fujita-Gakuen Health University, Toyoake, Aichi 470-11, * Department of
Internal Medicine, Nagoya Umvermy Branch Hospital, Daiko-Minami, Higashi-ku, Nagoya 461, ° Depariment of

Oncology, Nagasaki Ul ho, Ne ki 852 and Institute of Molecular Biology, Faculty of Science,

Nagoya University, Chikusa-ku, Nagoya 464, Japan

Received 17 August 1988

Jpn. J. Cancer Res. 80, 747-753, August 1989

Diversity of Cellular Molecules in Human Cells Detected by Monoclonal Antibodies
Reactive with c-myc Proteins Produced in Escherichia coli

Tomoki Naoe,"* Naohito Nozaki,” Kazumasa Yamada," Tuneko Okazaki,*
Eiichi Nakayama,® Yoshikazu Kurosawa* and Hiroshi Shiku**

'Department of Internal Medicine, Nagoya University Branch Hospital, Daiko-Minami, Higashi-ku,
Nagoya 461, *Department of Molecular Biology, Nagoya University School of Science, Chikusa-ku,
Nagoya 464, 'Dep of Oncology, Nagasaki University School of Medicine, 12-4 Sakamoto-machi,
Nagasaki 852 and ‘Institute for Comprehensive Medical Science, Fujita-Gakuen Health University,
Toyoake, Aichi 470-11

of. Biachem. 121, 550-559 (1997)

Immunoaffinity Purification and Characterization of CACGTG Sequence-
Binding Proteins from Cultured Mammalian Cells Using an Anti c-Myc
Monoclonal Antibody Recognizing the DNA-Binding Domain

Naohito Nozaki,*' Tomoki Naoe,' and Tuneko Okazaki®

*Department of Molecular Biology, School of Science, Nagoya University, Chikusa-ku, Nagoya 461-01; and
"Department of Medicine, The Branch Hospital, Nagoya University School of Medicine, Daikou, Chikusa-ku,
Nagoya 461
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Use of All-Trans Retinoic Acid in the Treatment
of Acute Promyelocytic Leukemia

By Huang Meng-er, Ye Yu-chen, Chen Shu-rong, Chai Jin-ren, Lu Jia-Xiang, Zhoa Lin, Gu Long-jun, and Wang Zhen-yi

Twenty-four patients with acute promyelocytic leukemia
(APL) were treated with all-trans retinoic acid (45 to 100
mg/m?/day). Of these, eight cases had been either nonre-
sponsive or resistant to previous chemotherapy; the other
cases were previously untreated. patients attaine
complete remission without developing bone marrow
hypoplasia. Bone marrow suspension cultures were stud-

ied in 15 of the 24 patients. Fourteen of these patients had
morphological maturation in response to the retinoic acid
(1 umol/L). Chloroacetate esterase and a-naphthyl acetate
esterase staining as well as electronmicroscopic examina-
tion confirmed that retinoic acid-induced cells differen-
tiated to granulocytes with increased functional matura-
tion (as measured by nitroblue tetrazolium reduction,
NBT). The single nonresponder to retinoic acid in vitro was

resistant to treatment with retinoic acid but attained
complete remission after addition of low-dose cytosine
arabinoside (ara-C). During the course of therapy, none of
the patients showed any abnormalities in the coagulation
parameters we measured, suggesting an absence of any
subclinical disseminated intravascular coagulation. The
only side effects consisted of mild dryness of the lips and
skin, with occasional headaches and digestive symptoms.
Eight patients have relapsed after 2 to 5 months of
complete remission. The others remain in complete remis-
sion at 1+ to 11+ months and are still being followed up.
We conclude that all-trans retinoic acid is an effective
inducer for attaining complete remission in APL.

© 1988 by Grune & Stratton, Inc.






The t(15;17) translocation of
acute promyelocytic leukaemia
fuses the retinoic acid receptor a
gene to a novel transcribed locus

Hugues de Thé*, Christine Chomienneft,
Michel Lanotte:, Laurent Degos$
& Anne Dejean™

* Unité de Recombinaison et Expression Genetique, INSERM U163,
CNRS URA 271, Institut Pasteur, 28 rue du Docteur Roux,

75724 Paris Cedex 15, France

T Service de médecine nuciéaire and INSERM U.204, £ INSERM U.301,
§ Service clinique des maladies du sang and INSERM 1.93, Hopital
Saint-Louis, 2 Place du Docteur Alfred Fournier, 75010 Faris, France

RETINOIC acid is a vitamin A derivative with striking effects on
development and cell differentiation’' . Several nuclear retinoic
acid receptors (RARs), acting as ligand-inducible trapscription
factors, have been characterized®® and indirect evidence suggests
that they have distinct roles®™"". One of the most intriguing proper-
ties of retinoic acid is its ability to induce in vivo differentiation
of acute promyelocytic leukaemia (APL) cells into mature
granulocytes, leading to morphological complete remissions'*™">,
Because the RAR« gene maps to chromosome 17q21 (ref. 14),
close to the t(15;17) (q21-q11-22) translocation specifically
associated with APL', we analysed RARa gene structure and

NATURE - VOL 347 - 11 OCTOBER 1990

Cell, Vol. 86, 663-674, August 23, 1991, Copyright © 1991 py Cell Press

Chromosomal Translocation t(15;17) in Human Acute
Promyelocytic Leukemia Fuses RARa with a Novel
Putative Transcription Factor, PML

A. Kakizuka,” W. H. Miller, Jr.,T

K. Umesono,** R. P. Warrell, Jr.,5

S. R. Frankel,5 V. V. V. S, Murty,|

E. Dmitrovsky,” and R. M. Evans*+

*The Salk Institute for Biological Studies

tHoward Hughes Medical Institute

La Jolla, California 92037

tLaboratory of Molecular Medicine

$Leukemia and Developmental
Chemotherapy Services

ILaboratory of Cancer Genetics

Memorial-Sloan Kettering Cancer Center

New York, New York 10021
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[CANCER RESEARCH 56, 2945-2948, July 1, 1996]

Advances in Brief

Accelerated Degradation of PML-Retinoic Acid Receptor & (PML-RARA)
Oncoprotein by All-frans-Retinoic Acid in Acute Promyelocytic
Leukemia: Possible Role of the Proteasome Pathway’

Hitoshi Yoshida, Kunio Kitamura, Keiji Tanaka, Satoshi Omura, Toshiaki Miyazaki, Takahisa Hachiya, Ryuzo Ohno,

and Tomoki Naoe?

Department of Medicine, Nagoya University Branch Hospital, I-1-20 Daiko-Minami, Higashi-ku, Nagoya 46! [H.Y., K. K., T. N.]; Institute for Enzyme Research, The University
of Tokushima, Tokushima 770 [K. T.]; The Kitasato Institute, Tokyo 108 [S. O.]; Research and Development Department, Medical and Biolagical Laboratories Co., Lid., Ina 396
[T. M., T. H.]; and Department of Medicine I, Hamamatsu University School of Medicine, Hamamatsu 431-31 [R. 0.}, Japan

Fig. 2. Immunostaining in NB4 cells treated with ATRA using anti-PML antibody. A,
1 pm ATRA. B, 0.1 um ATRA. Immunostaining features in NB4 cells showed the
microgranular pattern. Exposure to 1 um ATRA for 24 h restored the normal immuno-

staining pattern. Exposure to 0.1 um ATRA for 24 h increased the granule size and
decreased their numbers.

Received 4/5/96; accepted 5/15/96.

ATRA () ATRA 1uM

tRnges
- - . _ P

Fig. 4. Effect of lactacystin on PML-RARA in NB4 cells incubated with ATRA.
Lactacystin (10 M) almost completely inhibited the decrease of PML-RARA (arrow) by
ATRA.
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A RAR, CRABH

A PK Cmax AUC
A 1995/03 1996/04

A 1999/08 2001/10
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A Phasan study comparing ATRA and New Synthetic
RetinoidTamibarotengd Am80 in maintenance therapfor
Newlydiagnosed APL: Japan Adult Leukemia Stradyip

JALSG) APL26dIdy

JapanAdult LeukemiaStudy Group




JALSG APL204 Study

Group A
WB&3000and
APL cellsk000
ATRA 45—
GroupB : _ ) _
3000 WBC<100 Induction Consolidation Maintenance
00
or APL 5 MIT & 3
cells 1 ATRA 45 CR AraC200x 5
IDA 12 x 2 i
AraCl00 x 5
DNR 58 3
AraC200x 5
GroupC
wWBC 10000 i | |
ATRA 45 | | GroupD IDA 1X 3 Molecular

N S
IDA 12 x 3 If numberof AraCl40x 5 CR R

AraCl100 x 7 APLcells 1000

A [IDAx 3, AraCx 7
B IDAx 1, AraCx 2
C IDAx 1

JapanAdult LeukemiaStudy Group

ASH2012



JALSG APL204 Study

Maintenance Followup

. (2 years) (2 years)
PMLRARJ
MRD
Monitoring
ATRA 4mg/m?/d
t.i.d x 14 days
g 3mos _ _
X 8courses Primary endpoint:
MO'ECI:_\,UIarH R hematological or
molecular relapse
AMS0 Bmg/m?/d (relapse-free survival)
b.i.dx 14 days
g 3mos
X 8courses
Japa”:\j’“'“e“kemiaswdyemup ( Japan UMINCTR Registration ID : C000000154

ASH2012
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Results of JALSG APL204 Study

5-year RFS between Maintenance Groups
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Results of JALSG APL204 Study

5-year RFS in WBC™ 10,000/ (Group C)
according to Maintenance Groups

1.0

ATRA  AmS80 P 0.8

Age 38 38 0.838
Sex

M 18 19 >064

F 9 7 0.611 é
WBC 26600 18400 0.103 2
Hb 10.1 9.6 0.749 0 0.4-
PLT 2.3 3.0 0.525
DIC score

<2 0 0 0.2

3 1 1 0.977

>4 24 23
0.0

H—\

87.7%
60.3%
p=0.031
Am80 n =26
ATRA n=26

T I T T T T T T

10 20 30 40 50 60 70 80
Months
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ATRA plus arsenic gétsy 2 (K& NRLyfreatment

Park JH, Blood 120:1535, 2012
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blOOd 1996 88: 1052-1061 100 A B C D E
control

80 A
In vitro studies on cellular and molecular mechanisms of arsenic OKD » pr—
trioxide (As203) in the treatment of acute promyelocytic leukemia:
As203 induces NB4 cell apoptosis with downregulation of Bel-2

expression and modulation of PML-RAR alpha/PML proteins

60

40

204 2KD> ann oo e @ =
OO 1997 89: 3345-3353 0
o 2 4 6 8

Use of Arsenic Trioxide (As 03 ) in the Treatment of Acute Promyelocytic
Leukemia (APL): I. As 503 xerts Dose-Dependent Dual Effects on APL

viable cell(X 107 )/m1

Cells
Involvement of CD95-independent caspase 8 activation in arsenic trioxide-induced [] NBa
apoptosis
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APL 2000 2008

No. Age/Sex Diagnosis Prior treatment Dsltsa ?S:e Resistance
1 61/M M3v A+CT Rell b +
2 35/M M3 A+CT Rell b

3 30/M M3 A+CT Rel2 b

4 41/M M3 A+CT Rell b

5 62/M M3 A+CT, HiAra-C Rel3 b

6 A2/F M3 A+CTaPBSCT  Rel2 +

7 A6/F M3 A+CT 2nd CR b

8 54/F M3 A+CT Rel2 b

9 19/M M3 A+CT Rell b

10 42/M M3 A+CT, UBMT Rel3 b

11 61/M M3v A+CT Rell b

12 48/M M3 A+CT, HiAraC Rel2 b

13 39/M M3v A+CT, UBMT Rel3 b

14 20/M M3 A+CT Rell b

15 36/M M3 A+CT Rell b
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