71

( Acute

Lymphocytic L eukemia)

1986



(Vitamin A) -ATRA

23

85-90%

24 CDA-2

> ATRA CDA-2

ATRA

910 CDA-2 C

78



(

)

12

13



15

16»

17



(
(

)
)

19

” 13

18y

20" 1]

21y

221

AML-M3) France-America-



Britain ( FAB) 23

anthracyclin
Ara-C 23
15 17
( Promyelocytic Leukemia,PML) ( Retinoid
Acid Receptors,RAR) 24
-a (RAR-0 ) PML-RAR«
(leukogenesis)
(hyperleukogenesis)
25
( )ATRA
1986 A -ATRA
85-90% 3 4 ATRA

34 4

26 27
5



ATRA

G1 (GlArrest)  DNA

( chemoprevention)

( Human Papillary Virus)

ATRA

PML-RARa

() C

32,33,34,35

373 3% B-mel *

Gl

P53

28

ATRA

29,30

PML-RAR«

31

-HL-60 ML-1 THP-1

C % Ehrlich

C 3 -methyl-4-dimethylaminobenzene

40,41

Pauli C

C

45,46,47,48,49,50

42,4344

C cisplatim  doxorubicin



C doxorubicin

51

cisplatin C

p-glycoprotein

53

C 54
55
()
1937
Bur zynski
1976 %
peptide >
peptide
(reprogram)

( Antineoplaston)®
A-10 AS2-1 A5 A-10
3-phenylacetylamino-2,6-piperidinedion phenylacetylglutamine

(PAG) phenyLacetic acid( PAA) 4.1

56



> %0 cisplatin

61 62
AS2-1 phenylacetylglutaming( PAG) phenylacetic acid( PAA)
1.4 (glioma)

( erthroleukemia) 63

64
p53 % AS2-1
PC3 % Samid AS2-1 myc
o ( glioma) U-251 C6 %8
A5 HL-60 % dopamine
Parkisons' 0
OA-0.79 PP-0 HL-60 "
Zvi Ram phenylacetate
( gliosarcoma)
2 Phenylacetate

73,74,75,76 phenylacetate

77



( HL-60)

type culture collection

1. ( Human Urine Extract, CDA-2):

2. (All-trans Retinoid Acid, ATRA)
3. C( Vitamin C) Mer ck

4, RPMI Gibco

5.NBT Sigma

6. Trypan Blue Gibco

1. : Olympus 1 X70

2. : Formoa scientific CO, incubator
3. : Backman GS-6R

4. eppendorf . Eppendorf centrifuge 5417

5. Water bath: Zeta ZC4000

10

American

Sigma



6. Mixer: Vortex 2-genie
7. : SiberHegner AT200

8. PH meter: Hanna instruments 8521
9. (flow cytometry) BD FACscan

. HL-60
HL-60 : RPMI :
10%FBS  10°unit/L penicillin 101 g/ml streptomycin
glutamine Trypan Blue

Doubling Time log2 x time/( log

—log ) 5%
viability >90% ( viability: / )
HL-60
15 ml 5x10°  HL-60 T-75 flask
24 ,
CDA-2 ATRA C  HL-60

1. CDA-2 HL-60
HL-60 T-75 flask O (control

002 01 05 1 2mgml CDA2 3

11



, 15 ml

( : /control
1Cso
2. ATRA HL-60
1 ATRA
001 01 1 10 100iM
3. C HL-60
1 : C

0.001 001 0.1 1mgml

CDA-2 ATRA  HL-60

HL-60 T-75flask

01 05 1 2mgml CDA-2

0001 001 01 1 10iM 3
, 15 ml

1Cso

CDA-2 C HL-60

ATRA

Trypan Blue Exclusion

O (control ) 0.001

O (control ) 0.0001

O (control ) 0.02

O (control )



HL-60 T-75flask

O (control ) 0.02

01 05 1 2mgml CDA-2 C O (control )
00001 0.001 001 O01iM 3
: 15 ml
1Cso
CDA-2 ATRA HL-60
T-75flask O(control ) 0.02 0.1
05 1 2mgml CDA-2 ATRA O(control ) 0.001
001 01 1 10iM 3 NBT (
)
‘NBT
(1) 200y |

(2) 1000 rpm / minutes :
(3 RPM1200u |

(4) NBT agent

PBS (without serum)

suspensed the cell pellet

(5  t-PA (12-o-tetradecanoyl phorphol-13 acetate)

(6) Incubate sampleat 37 , 5% CO, incubator for 30 minutes,

(7) Counting the NBT-positive cellsin hemocytometer .

13




CDA-2 C HL--60

HL-60 T-75flask O (control ) 0.02
01 05 1mgml CDA-2 C O (control )
00001 0001 001 O01iM 3 NBT

CDA-2 ATRA  HL-60
HL-60 T-75flask O (control ) 0.02
01 05 1mgml CDA-2 ATAR O (control ) 0.001

001 01 1 10iM 3

sub-G1

CDA-2 C HL-60

HL-60 T-75flask O(control ) 0.02
01 05 1mgml CDA-2 C O (control )

0.00001 0.0001 0.001 001 O1liM 3

sub-G1

SAS ANOVA.

14



CDA-2 ATAR C

1. CDA-2  HL-60

CDA-2  HL-60

HL-60

HL-60

( dose-dependent relationship) CDA-2

HL-60 one-way ANOVA

ICxo 1.02 mg/ml

CDA-2 HL-60

CDA-2 (mag/ml) (%)
0.00 100.00
0.02 97.20+2.88
0.10 94.07+3.64
0.50 73.73+£3.29
1.00 60.67+3.21
2.00 18.33+4.04
4.00 0.00

2. ATRA  HL-60
ATRA HL-60 HL-60

: ATRA HL-60
one-way ANOVA [or 61 M



ATRA HL-60

ATRA (i M) (%)
0 100.00
103 96.17+1.06
10 94.57+1.17
10 88.00+0.82
1 77.23+2.42
10 45.23+3.59
100 0.00
3. C  HL-60
C  HL-60 HL-60
: C HL-60
one-way ANOVA 1Cs 0.01
mg/mi
C HL-60
C (mag/ml) (%)
0 100.00
10™ 08.77+0.87
103 88.73+3.03
10 70.40+7.69
10 11.10+6.07

1 0.00

16



CDA-2

CDA-2 ATRA

HL-60

CDA-20.02 mg/ml
CDA-20.1 mg/ml
CDA-20.5 mg/ml
CDA-2 1 mg/ml

CDA-2

ATRA HL-60

ATRA  ICs 1.5

17

HL-60
two-way ANOVA
CDA-2 HL-60 ATRA
CDA-2 ICso ATRA 61 M
ICsp ATRA 47 M
ICs, ATRA 3iM
ICs, ATRA 0.201 M
[ ATRA 0.011 M

600



100
::m[ a 17 ||;|
~ 90 L | TR e
=3 HHE !
| T~
~— 80 1 "F My NN
. = T. nn| I
70 —_--J. -.h 1 I TT1 \\ i
- N -
50 4 i ] e I M | N
w0 HHH LT
T
-
30 o
20 qi7; !
10 - ' = i
HH =
O T T T T IIIII T
le-4 le-3 le-2 le-1 le+0 le+l
—e— ATRA alone ATRA (uM)
0= CDA-2 0.02mg/ml
—p— CDA-2 0.1mg/ml
= CDA-2 0.5mg/ml
—g— CDA-2 1mg/ml
== CDA-2 2mg/ml
CDA-2 ATRA HL-60
CDA-2 C HL-60
CDA-2 C HL-60
two-way ANOVA
CDA-2 002 01 05 1 mgml C 0.0001

18



0.001 0.01 mg/ml
CDA-2

CDA-20.02 mg/ml

CDA-20.1 mg/ml

mg/ml

CDA-20.5 mg/ml

CDA-21 mg/ml

CDA-2 05mg/ml

8.3 833

(HL-60)
1Cso

1Cso

1 mg/ml

19

C

0.01 mg/ml
C 0.009 mg/ml
C 0.008

C 0.0012 mg/ml
0.000012 mg/ml

C ICsq



100 T
1

;\: _::J_ T T sﬁ‘ ~
- 80 = N i N o
& ‘::F NP~ HH :\
i SESEEiieEa =S D
50 7 x\ ‘\ ﬁ \“ 1
30 7 idl-“\\I JII_\‘ : I
0 IR N I\
o — e
——a— Vit. C alone Vit.C (mg/ ml )
e CDA-2 0.02mg/ml
ey CDA-2 0.1mg/ml
= CDA-2 0.5mg/ml
e CDA-2 1mg/ml
= CDA-2 2mg/ml
CDA- 2 vVit.CcC HL- 60
CDA-2 ATRA HL-60
CDA-2 ATRA HL-60 NBT
HL-60 NBT
two-way ANOVA
CDA-2 HL-60
ATRA
CDA-22 mg/ml ATRA 001 01 1iM

2~8

20



CDA-2 1 mg/mi ATRA 001 01 1iMm

3~16
CDA-20.5mg/ml ATRA 001 01 1iM
2~20
100
S
90
80
V4
70 H- - /
A
Y
60 Rl
T—— y 4
T &
50 !
1 1
H =
= 40 - "Amuan — T
m =
V4 1 &
= 30 | |
b’_/ ||-L {
n| H
20 - | : INRA
T L— {
N > IIT
10 T | =2
0 - , mni HHHH
le-4 le-3 le-2 le-1 le+0 le+1l
—— ATRA alone
e + CDA-2 0.02mg/ml ATRA (uM)
g + CDA-2 0.1mg/ml
——— + CDA-2 0.5mg/ml
g + CDA-2 1mg/ml
= + CDA-2 2mg/ml
CDA- 2 ATRA HL- 60

21



CDA-2 C HL-60

CDA-2 C HL-60 NBT

HL-60 NBT

two-way ANOVA
CDA-2 C HL-60
;\;; 100
~ 90 -
80 -+
70 1
60
50
- 40 -
m
= 30 1
20 A uﬂ’F
10 4y ] i I - 111 b
1 I T 1 ” I I T 11 I i ! —H I
o - T 111 ;
le-5 le-4 le-3 le-2 le-1
—e— V/it. C alone vit. C (mg/ ml)
—Om + CDA-2 0.02mg/ml
g + CDA-2 0.1mg/ml
e + CDA-2 0.5mg/ml
=l + CDA-2 1mg/ml
= + CDA-2 2mg/ml
CDA- 2 Vit. C HL- 60

CDA-2 ATRA  HL-60

CDA-2 ATRA  HL-60



sub-G1

sub-G1

sub-G1

HL-60

two-way ANOVA

HL-60

CDA-2 ATRA

le-3 le-2 le-1 le+0 le+l

le-4

(uM)

ATRA

—e— ATRA alone

—O— + CDA-2 0.02mg/ml
—w— + CDA-2 0.1mg/ml
—— + CDA-2 0.5mg/ml
—m— + CDA-2 1mg/ml

60

ATRA HL -

2

CDA-

HL-60

C

CDA-2

HL-60

C

CDA-2

23



sub-G1 sub-G1

HL-60 sub-G1
two-way ANOVA
CDA-2 HL-60 C
CDA-2 1 mg/ml C 0.0001 0.001 0.01 mg/mi

3~5 CDA-2 0.5 mg/ml

0.0001 0.001 0.01 mg/ml

2.5~35 CDA-2 0.1 mg/mi C 0.0001
0.001 0.01 mg/ml 2~3 CDA-20.02
mg/ml C 0.0001 0.001 0.01 mg/ml

24



le-1

le-2

le-3

le-4

le-5

le-6

Vit. C

—O— + CDA-2 0.02mg/ml
—w— + CDA-20.1mg/ml
—— + CDA-2 0.5mg/ml
—m— + CDA-2 1mg/ml

—@— Vit. C alone

Vi

2

CDA-

25



( carotenoid)
retinyl palmitate

A

83

ATRA

84,85,86,87

88

90

78

79,80,81,82
A (retinoids)
(retinal)
A
A
91,92,93

26



ATRA
90%
ATRA
90% %

T ATRA a

96 96,97,98
ATRA
PML-RAR«
DNA RNA ( hypomethylation)
( ribosome) 24
90%
99

cytochromeP450 P170 CRABP (cdlular

resistant-binding protein)

23,100

100

27



liar ozole

101 102 M CE-7

103,104,105

28




ATRA

ATRA ICs
01 1iM 106
lirazole
ATRA
CDA-2
form 1.5 600
HL-60
superoxide
superoxide
Formazan

ATRA

24

99

61 M

ATRA HL-60

ATRA

NBT ( nitroblue tetrazolium)

CDA-2 HL-60

29



CDA-22 mg/ml
2~20

ATRA 001011iM

ATRA 001 01 1iM
CDA-21 mg/ml

3~16 CDA-2

0.5 mg/ml ATRA 001 01 1iMm
2~8
CDA-2 ATRA CDA-2
CDA-2
Ph
3 ; pH 2
10,000
0.45 mu
10,000 Milidisk



CDA-2

MW>10,000
! 60 10hrs
- - - CDA-
!
!
MW>10,000
!
CDA-2
1. organic acid ( OA-0.79)  pigment peptide
( PP-0)
2. phenylaceticacid  indole acetic acid

uroerythrine ribofalvin

3. phenylacetylglutamine

31




CDA-2 106

CDA-2

CDA-2

MAT (methyladenosyl transferase) MT

( methyltransferase) SAHH ( s-adenosylhomocysteine hydrolase)

32



DNA

DNA

DNA

rRNA 2

2 RNA

RNA RNA



RNA

cyclin
DNA

rRNA

71

MAT

SAHH

MAT MT SAHH

106

DNA



poly(1)(C)

poly(1)(C)
oligoadenylate synthetae
107 oligoadenylate
A D3
oligoadenylate 107.108109.110
CDA-2 pigment peptide-0 organic acid-0.79
oligoadenylate
CDA-2
AdoM et ”1
MAT"" MAT"  km 2
AdoM et MAT"''
SAHH" MAT" SAHH"
CDA-2



cachectin

peptide
peptide
peptide
peptide
peptide 4
( native
chemosur veillence) CDA-2
peptide

115,116 CDA-2

MAT
phenylaceticacid indole acetic acid MT

uroerythrine riboflavin MAT



mM MT UM
MT

5-10%

117,118,119

ATRA

117,118,119

phenylacetate

phenylacetylglutamine phenyacetic acid”’

Bur zyskii 1976
phenylacetylglutamine  phenyacetic acid L-glutamine
DNA RNA 120
glutamine
glutamine
glutamine phenyacetic acid glutamine

phenylacetylglutamine glutamine

37



Phenylacetylglutamine glutamine
phenylacetylglutamine  phenyacetic acid
phenyacetic acid 1 K562 glutamine

122 phenyacetic acid

123,124

benzo pyrene’®  urethane® afaltoxin'®

CDA-2

127

CDA-2 ATRA HL-60

HL-60 ATRA
ATRA
HL-60 128 CDA-2 ATRA
C HL-60 1Cso
0.01 mg/m| 0.01 0.02mg/ml
CDA-2 C HL-60



CDA-2 05

mg/ml 1 mg/ml HL-60
8.3 833 CDA-2 C
CDA-2 002 01 05 1mgmi C 0.0001
0.001 0.01mg/ml  HL-60
C CDA-2
CDA-2 C HL-60
HL-60 NBT
two-way ANOVA
CDA-2
( progrmed cell death)
AIDS® B
130 endonuclease
DNA
C C ROS
( reactive oxygen species) caspase demise
cytochrome C 1311821331341 Cristiano

39



Ferlini ( prooxidant)

( antioxidant) ROS
U ¢ (prooxidant)
(antioxidant)
Na'/K* ATPase
(H 202)
138
C
139 pH 7.4
dehydr oascor bate

( ascor bate) 1

140

141,142

C (500 mg/day)
144 C

ascor byl radical HL-60 cAMP



ascor byl radical

145

Ca®/Mg** -dependent

endonuclese DNA 146,147,
CDA-2 C HL-60
sub-G1 sub-G1

HL-60 sub-G1

two-way ANOVA
CDA-2  HL-60 C
CDA-2 1 mg/ml C 0.0001
0.001 0.01 mg/ml 2~3  CDA-20.5 mg/mi

C 0.0001 0.001 0.01 mg/ml

2~3 CDA-2 0.1 mg/ml

C 0.0001 0.001 0.01mg/mi 2.5~3.5
CDA-2 0.02 mg/ml C 0.0001 0.001
0.01 mg/ml 3~5 CDA-2

a4



CDA-2 0.02 01 05 1mgmi

0.001 0.01mgml HL-6

CDA-2  HL-60

CDA-2 HL-60

C

42

ATRA

C 0.0001

CDA-2



HL-60 CDA-2 ATRA

C HL-60 Trypan Blue Exclusion

NBT

1. CDA-2 C ATRA HL-60

CDA-2 ICxy 1.02 mg/ml

ICs, 6iM
2.CDA2  ATRA HL -60
CDA-2 HL-60 ATRA

CDA-2 ATRA ICg 1.5 600
3. CDA-2 ATRA  HL-60 HL-60
NBT CDA-2 HL-60

ATRA CDA-2 0.5 mg/ml
001 01 1iM 2~20

4. CDA-2 ATRA  HL-60

CDA-2 ATRA HL-60

CDA-2 HL-60 ATRA



CDA-2 ATRA
CDA-2 ATRA HL-60
HL-60
CDA-2 HL-60
CDA-2 ATRA HL-60
1. C ICqy 0.01 mg/ml
0.01 0.02mg/ml
2.CDA-2 C  HL-60
CDA-2 002 01 05 1mgml
0.001 0.01mg/ml  HL-60
CDA-2 05mg/ml 1mgml
8.3 833
3.. CDA-2 C HL-60
CDA-2 (HL-60)
C CDA-2 C

ATRA

C

C 0.0001

1Cso



5. CDA-2 C HL-60

CDA-2 002 01 05 1mgml
C0.0001 0.001 0.01mgml HL-60
CDA-2 C
CDA-2 C HL-60

HL-60

CDA-2
CDA-2 HL-60 ATRA

C CDA-2
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ABSTRACT



In the treatment of acute promyelocytic leukemia( APL), All-trans
Retinoid Acid( ATRA) may induce APL cellsinto differentiation of
APL .Although it has a clinically complete remission rate of 85-90% ,a
longer remission period free of disease cannot maintained.CDA-2 may
also induce APL cells into differentiation.In this study , we investigate
the growth inhibition effect of ARTA in combination with CDA-2.We
also seek to under stand the mechanism via Trypan Blue Exclusion
test, NBT reduction test and through the proportion of the sub-G1
phasein the flowcytometry.

CDA-2 potentially inhibitsthe growth inhibition of ATRA throgh
an additive effect.At the same,it can lower the ATRA’ s
cytotoxicity.However , CDA-2 dose not address the apoptosis effect in
growth inhibition is present in HL-60 cells.Besides,CDA-2 address the
differentiation of ATRA through synergistic effect.So in the treatment
of APL,CDA-2 may incresethetherapeutic efficacy and reducethedrug
resistance associate with ATRA .

Vitamin C isknown to induce apoptosisin HL-60 cells CDA-2
may also induce HL-60 cellsinto apoptosis effct. In this study,we also
look into the growth inhibition properties of Vitamin C in combination
with CDA-2.Together ,they lower the cytoxicity and synergistically
inhibit growth in HL-60 cells.CDA-2 isabletoincrease apoptosis.But no
difference was found with regards to differentiation.Thus, CDA-2 can
synergistically increase the cytotoxicity and apoptosis associated with
Vitamin C in the treatment of cancer.Therefore,chemotherapy in
combination with CDA-2 may be better than chemother apy alone.
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