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Summary

In order to develop the novel leukemia cell differentiation agents, a
series of 3,6-subsituted 9-pyridylmethylcarbazole derivatives was been
screened for their induced differentiation and growth inhibition activities
of HL-60 cells. According to the results, when using compound HY L -3b
along, it was the most effective to differentiation compared with the other
compounds. And it is shown the great coefficient effect to differentiation
when combined with all-trans retinoic acid (ATRA). Therefore, the
further studies of action mechanism were carried out to evaluate its
effects on the cell cycle of HL-60 cells.

When treatment of compound HY L -3b alone, it was found to affect
the cell cycle asthe same way of ATRA, which induced Gy/ G; phase
arrest of HL-60 cells.

This finding suggests that compound HY L -3b maybe has great
potentia in the treatment of acute promyelocytic leukemia (APL) either
dose aone or together with ATRA.
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Carbazole . % #_# 1872 # 4% Gragbe &2 Glazer g ¢ “74 3t
I e A o 2002 4 o Knolker v & ¥ # % d Chekraborty % 4

murrayanine ¢ A iz S o X E L e o

Ao gk pEREEE R carbazole T ATA B 5§ S £ & S E
WA M F RRFURR ~ FUlcE B FUlE C FUHIV B ff 2

G TR S

ko p AR AT H R E W2 e ¢ F IR carbazole #f i4
$= ¥t leukemiacell lines (HL-60, U937, K562) & & F i&_i¢ ‘m?2 /¥ = 2 &
12 %o Fout i carbazole 7 1t & ¥ LS i mE ER AT Y o 6

- % 71| 3,6-Substituted 9-pyridylmethylcarbazole z_ i # 4~ » 12 #p B 3



% FaHEe
F-8 FAHELRE

E

d
e

(-)%
1. 3,6-Substituted 9-pyridinylmethylcarbazole derivatives (# #7#a L
FIE eI B T L )
2. fp SigmaChemical Co. (St. Louis, MO)

® Phorbol 12-myristate 13-acetate (PMA)

® Trypan blue solution, 0.4 %

® 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT)

® Nitroblue tetrazolium (NBT)

3. Fp BIOWEST (France)

® RPMI 1640 culture medium
4. fp Gibco laboratories (Grand Island, NY)
Antibiotics (Penicillin, Streptomycin)
Fetal bovine serum (FBS)

L-Glutamine

10 x Dulbecco’s Hanks balanced salt solution (HBSS)
5. fp B 2 @ (Germany)

® Dimethyl sulfoxide (DM SO)
® 099.5 9% Ethanol



(2 )% Rapel
® NBT solution

=5 NBT # % 20mg » 7 ** 20mL HBSS # » *ggkio

31 £ 4 » PMA100 pg -
® MTT solution

FEB- MTT 45 % 100mg » 3%+ 20mL 2 g3 k@ » @

HE{SER S 5mg/mL -

® ;' m® i% (Becton Dickinson, Flow Cytometry)

® =3 i (NUAIRE, Class|l typeA/ B3)

® T * ;U EME (Olympus CH-20)

® F* ;\ k& ket (Nikon Ellipse, TE300)

® 3t 3.~ {8 (Hettich, universa 32 R)

® T iEN-§ e %4 (NUAIRE, Air-Jacketed DH
Autoflow Automatic CO, Incubator)

® 1H3 %4 (TKS, Incubator LT1600)
® . IRtiEcd (SUPERIOR, Hemocytometer)

® 72 4% 417k (Anthos Labtec Instruments, 2001)



(= )km?z $x(HL-60 cell line)
® tpwm FAkpMe i (im*2 Human promyelocytic
leukemiacells) » 4% 5 mre » ¥ * RPMI-1640 culture

medium ¥ & 2_ ; X p 3~ % & American Type Culture

Collection (Manassas, VA, USA)



% = & 3,6-Substituted 9-pyridylmethylcarbazole #+#

2_ 4 B e

#-— k7% 26 #4 3,6-substituted 9-pyridylmethylcarbazole (HYL)
i3 47 12 DMSO 3 2 » 3 #8575 %020 Cokfa p - @4 Epr L 2k
2 o he B> DMSO (kB 2 324 201%™ » 1% do DMSO # ¥

#37 HL-60 cells en 58

FZ & AW F RS & op e (HL-60 cells)shsg %
HL-60cells: % 28 & 37°C %A 95% 5% CO2 2 % 7 o

% 73 10%*:+ i 5 (fetal bovine serum, FBS) ~ 1% L-glutamine

100 units/ mL penicillin 4= 100 pg/ mL streptomycin =732 % 2 (RPMI-

1640 medium)3z & 2. o & F 7 2 12 0.4 %4d §F 4 & (trypan blue) %

§ o N EEHCAT Y o IR Ho iz > M dmie B R M A 12

x10°/mL 2 fF 3 ZFERH FEF A3 95%L P o N E X F R it

F2w o bR g 2-8 % 0 aFmre s Lo B A Mo

n\?



$w & HYL %5472 4 % HL-60 cells 3 5 it * 2. 548

]

#-HL-60 cells (1.0 x 10°/ mL)3z %> 24-well 2. 22 F x ¢ & & (s
B L ImL/well 5 f4e x 2557 FIER 2 HYL 74 418 > 3 37
C~%R 95% - 5%CO,2 2% ¢ » 2% B BEF2 15 » A uBd)

i MTT-proliferation assay ¢ % -

® MTT-proliferation assay & 3% :

MTT assay 4_— & * >+ 4 47 fm¥e 3 4 (cell proliferation)frim
e 4 | (cytotoxicity) 2. & 45 = & o & 47 2 2 A &IPS m Péif}:f_a;j‘z\
BN cof% % 3198 W 3 4 s (Succinate dehydrogenase) s 4 %k ip] #im
P er AR AL 0 B FAAp R e b o e IR R
LEHmTEMITH25 CBREY > a @ MTTd kF ¢ BRA¥

§ x Bk formazan B F N deT P

mTT Formazan




B RS well B~1 850 L ke o e f8 3 “fi o g e
400 uL 2 HBSS ik im s » £ L s v g AR 5 £ 20 £ =
£ % ViR s Befs e 400 L 2 HBSS# 2 RiF355 15 0 B 50 ul
e B~ 96-well plate # o 4c » 10 pL MTT solution ** 37 “C 32 % 44
PR 4B (S 4 » DMSO (150 puL/ well );% f% formazan # #7 >

a2 ELISA reader >t £ 570 nm iE & T B ¥ ODsgp B °

Proliferation (%) = Sample ODs7¢/ Cont. ODs79 X 100 %



$I & HYL 550472 3 3 HL-60 calls & 1 €7 2 38

® NBT Reduction Assay

HL-60 cells (1.0 x 10°/ mL) 2 % »+ 24-well 2 2 % = & & {5 1mL
[well ; # 2 w4 > & 48 HYL 72 $#3 37°C ~ & 95% ~ 5% CO,
23 AT 1A B e 2 {4 0 A u| B4 NBT reduction asaay 3
& e

A A Fw § «k(nitroblue tetrazolium; NBT)i% & @ 5 3% 3 fmre o i
LRI R AT Y & e F A T A REFT R H B A A
e p R AL € X BRI dAzF 1 4 (4o superoxide) 14 fr

b fe g Freniz)e o AP HB R4 SNBTRR > F24

o formazan B 4w > dm e oo XA RIS AR 200 B £ L chim e
FEHEER I e pE AT A T LA Lt 6 o
B A RE well ¢ B~ 850 pL ¥ i e (1200 rp.m., S min)fs 2

" b FiR s £ % 400 uL HBSS 2 0 4% % £ =t < (1200 r.p.m., 5 min)
4 %% b o 2R84 » 50 uL NBT solution » *+§ & 37 Cerg % 44 ¢

BA 304 BTk > ARMET L me i il o



Differentiation (%) =

i R K B4 e Bk | 230w ee ke x 100 %

2 A

® m* A} § 2 & 7(Morphology) :

(1) w725 %% % HL-60 cells (1.0 x 10% mL)#2 % *+ 24-well
BArp o BESHMAE ImL/wello & wel ? 4er Tul 2 2§87
kR HYL 472 $ 3 37°C ~ %A 5% 5% COz s % 47 » 13

% F RS A NEMETRR DL ST ER L o

(2) imre gk A 45 ¢ # HL-60 cells (1.0 x 10°/ mL) % & 33 4% »%
24-well 2 3 & m & & {5 ImL/well ; 3 & %4 » 248 HYL f72 473

37°C ~ %R 5% -5%CO2 32 %7 » A FALFH2 15 > A ul

3

Bl (6954 8 1 2 R

B AP & wel @ B0 850 ul ‘¥z .o (1000 rp.m., 5min)fs 4
"L iR s £ 11 400 L HBSS 22> 4% F £ =0 s (1000 r.p.m., 5 min)
AR b e RUPSpL i D E R Y o FR T g R

EONRET A P R RACR G R R S o h o G e g



£ jF » 200 uL LiuA solution * f& 10 )48 > # ¥ £ 4c » 400 pL Liu B
solution ¥ LiuA solution e 22 & F s 20§48 2 3l TR &
R F o TE R < F 2 AR AL o m e PR T Rt

® 35 (cytoseal) -4 ¢ oA 2t B F AT P 5 At T R



%= &% HYL x5 #72 3 HL-60 cels =7z ¥ #p (cell cycle)

# HL-60 cells (1.0 x 10° / mL)#z % *+ 24-well 2. 32 % w ¢ £ 14 1
mL /well; £ A %] 4 » 2 8 HYL 474 %3+ 37 °C ~i% A& 95%-~5% CO,

ZEEH? O OBRHFHIPFRFZIE o 4B mie i L4 o

B AR well ¢ B0 850 ul e e (1200 rp.m., 5min)fs 2
F ik s £ % 400 pLPBS 2 0 £ = g (1200 r.p.m., S5min)2 Gi
iR o e i B BLEATIS 0 £ BB de » TO%EOH B w2 5 B -20
Crk4a ¢ overnighte % - = B 11 3.2 (1200 r.p.m., 5 min)4 f s
£ * 200 uL PBS i2 2. » £ =x .= (1200 r.p.m., 5 min)3 f ik S
~ cell cyclereaction stain solution »* @ % © & Jix 30 4 48 o & {4 147 N

‘wm¥e ik (FACscan)f< & ‘wmPe 3 2 472 5 ‘Pz 3 dp 2. 303 R4 * ModFit

B8 L o



Fzd FmEROHB

% - & HYL 530472 ¥ HL-60 w7 3 78 2 55

#-— % 71 3,6-subsituted 9-pyridylmethylcarbazole (HYL) #+ 4 # &
Gl4e 3 53 & Az HL-60 e @ 33 % 48 /] pF (s B~ ) 1) 44 (trypan
blue)Z &4 ¢ > B ficd ™ - HplE E e 3 0% I (cdl viability) o &
e Flhe BAEJE < P i W LA A AE N e N RS 2
e BIEES a1 ¥ e e B F)n e Wi B o -4 R e A

b RSP a S o HL-60 fmre 5 HYL % 7|1 & 5 BJ® 48 /] pF 2.
o RIEd 2w led AREH BB H10% F o d W e HYL

i S iR BcE R0 0 2R S fmve & UM (cytotoxicity)

EF L 2 MTT-proliferation assay & # 8] HYL & 5] i* & 4= %¢
HL-60 fm® 3 7 e 58 o 515 MTT 4 & ¥ 7 & 7% e cnlm ¥ SoAgR
RS B R R W #2 ¢ formazan £ §1* DMSO #-

formazan ;3 f2 8 41 > >> 570nm T plE ek B end Foude B H e

Flimre H 7 e 2t B o B4 e Tablel.w 2 Fig. 3,477



- k7| cabazole 572 4= ¢ s N A3 B~id L2 it &4 5 =
HYL-la 2 HYL-1d » 2 & F $r4] HL-60 km¥e 33 78 e |4 o
N-substituted /=4 $ z_ 75 14/ &7t N-unsubstituted /=4 353 o H @ 12
HYL-5 siafr4] HL-60 fm¥e 3 78 /& [ dids » 3 1Cs0 5 16.8 uM © 3-
acetyl 9-pyridylmethylcarbazole #+# 4 (HYL-2b~HYL-3b~HYL-4b ~
HYL-5b - HYL-6b)*® Bz 3-acetyl-9-(6-hydroxymethylpyridin-2-yl)
methylcarbazole (HY L-5b) ] HL-60 %% 3 78 /& 14§56 > B ICsy
% 8.0 uM - 3,6-Diacetyl ### # (HYL-2c~HYL-3c~HYL-4c~HYL-5C~
HYL-6C)siz fa ks % it » 2 H ICs % ~ v 88 ¥ 3 Ik & ° Hydroxy-
carbazole =4 4 (HYL-7 ~ HYL-8 ~ HYL-9)® 12 HYL-9 % HL-60 ‘m
e 7 2 PrgiE B (ICs 5 5.7 uM) > A 2> & 7P B B e a5

Mt & Fe o

Rttt s R A BT 48 ) 12 B-acetyl 9-pyridylmethyl-
carbazole #7# 4 (4= : HYL-2b ~ HYL-3b ~ HYL-4b ~ HYL-5b) ¢ & ‘w
e AR R (e R E D RPENITE £ RIN) 0 JPERg T
L4 i B4 g HL-60 fmwe A it ehiig 4 o F]pb o 4 AL4HpL K 7 eh

& i T A T s R (NBT assay) ©



= & Acetyl A BH HL-605m% & L 3 2 Fra| 3 51

2R

]

B A HYL-2HYL-3-HYL-4-HYL-5 HYL-2b~HYL-3b~
HYL-4b~HYL-5b >4 & 5@ 48 /| pFz_ {8 ehim?e & 1 2% (ATRA 3
positive control) » % % 4 Table2. #777 @ & %]4c » 10nM ~20nM ~ 50
NM £ 100 nNM ATRA /&2 48 /| P2 s 7 PP B b LR T H & it sk
Hifpcdp A bl 5 141%~109%-19.0%2 2 23.7%-HYL-2 2 HYL-2b
ot FILHYL-202 3 A i 5 e HYL-2b & & it 2c% > A 10
UM T > At A 204% 0 Ra 0 kR FHRB I A0uM > B € 7
Blmre B A XD R RPN FI9%) A B EH NBT ey 23 -
HYL-3¥% HYL-3b vt g > HYL-3 X5 &~ it s 4 » @ HYL-3b & P
Bpens it ac% (10 uM ™ - NBT #cdz % i 67.5%) - HYL-4 22 HYL-4b
Pt o HYL-4 2 B & b2k > e HYL-4bpM & 5 & 5 4 -HYL-5

2 HYL-5b vt o HYL-57% & 2 it 50 4 » @ HYL-Bb & & it i 4 o

FE B R F M LG acetyl BN A B2 A T sk P AR

3éi\]—

2 acetyl Btz it 44 o @ HYL-30 ¥ jb4c E40 48 ] pF 5 W4
PoRg e e A A0 pM > 67.5%) 0 2 5 7 7 f2 HYL-3b %f

# HL-60 fm*e & 4 S 44 1 g chgl 4 PERF > ¥ b



(1)r2 HYL-3b 3 i {epF ¥ gh(timecurve) g Bk 1135 11 82 2 34 E A i
% P pER 45T 4 HL-60 o + o

(2 plE HYL-3b & &5 @ * ATRA 2 {4 E F it 497 »c & 8 ATRA
FE L LA s T8 0 mRe iE ) A 47 R IFE S HYL-3b %> HL-60

e him e B R -



>
»
>
»

i

& @i HYL-3b &2 ATRA 2 3 % HL-60 % 4

it % 7 AR 3

B#-1+5+10+ 1520 yMHYL-3b £ # % F }k & (10 ~ 20 ~
50 M) 2 ATRA » 53 48 | P¥ L {5 » iR 78 5 & 1 20k chitg & o
&% 4-Table3. #77% - 10~ 20~ 50nNM ATRA H jb i * i it b ix
B3 70%-125%7 2 280%- % 1 uyMHYL-3b ¢ 10~ 20~ 50 nM
ATRA & i i & 1 o0 4 it B8 K 4e ATRA 10.3 % (Table 4.) iz
BB 2 86%607%% 737% At i T 5 hitin® £ L 1uM
HYL-3b & & 20NnM ATRA > 3§ 4c citg & % 604 % 4 5 uM HYL-3b
22 10~20~50NnM ATRA & & i #* B @ #7118 4 1Ll 5 K 4 ATRA 0
6.0 % (Tabled.)x A % & & 55.2%805%% 91.2%- £ 5 uM HYL-3b
2 50NM ATRA & & ig * ehffjn™ » B sechtg & 5 85.2% 0 BT 1)
A itanicdk o g 10uMHYL-3b ¥ 10~20-50nM ATRA & & ¢
¥ pE S A0 A (U B A 4 ATRA 60 67.5% (Tabled.) iz & 3% 8 = 74.0
% ~80.4%% 909% - ¥ 5 H fpig * 10 uM HYL-3b e it sk it
T 67.5%  Flpt A7 e A it cFn kg R G U T P AR 5 0 T;f
zZ FEE L3k ie* o 4 15uMHYL-3b £ 10 ~ 20 ~ 50 nM ATRA
LB @ pE o AN E e D I B A 0 TR o Tl A (L G - (B

EE LMo H S ek p HipR Y Fenbl8%T T L EE T 10NM



ATRA 1457 % @ 20 uM HYL-3b 22 10~ 20~ 50 nM ATRA £ &
@ pE o e P PRI > JRIALF] S HYL-3b & ATRA & ¥ i@
e M el 2 BTG F Ry 3 F o AN A hlme ¢ 5T
5 ATRA 2 HYL-3o A A it @ & 238 » k=B A > L F chiwme

A ER -



$r & HYL-3bif #H HL-60 fm% A L 3% /52 4 8

s

bo = it o HYL-3b & HYL 4 7]f S4 9 » & f 225 & 5

By¥E L3 ARFLREES > BENPFFi v
FE R F A

(1) Dose and Time-dependent

#2 kRN -5~10-15~20 M) HYL-3b it £ 4312 % 7 |
SpE R (1224~ 3648 2 60 /| p¥)74 > 12 NBT-assay #]:H HYL-3b
¥+ HL-60 % s i 5y 4 » 9718 % % 4 Table4. #1577 - HYL-3b %
10 pM ™ A& fu 2 g 0 H A 1Yk s 59 T 74.2 % (B4 2 AESE 60

L_7‘\f71~,

A

JRERRT) FRRBERB R A ok g BAE o K'éf
AP R L F PR A o o b B BpprTe 2 (Fig. 4.) o e E

% B el ) ¢ B 4T % (Fig. 5.)



(I1) Morphology

BB w2 A5 R % F I 0 A o BRI eh HL-60 w72 Bt R 4
-1 promyelocytic cells: Bgfcdt ™ & BT 10w Rln e ¢ A RIF 2 Sk
% o Liustainsolution % ¢ 18 » B cs v 03 3 HL-60 him e %
ATIR 21 Bl o ARt e T et fﬁ'lij“*‘ui?i'J‘ SRR K3 A G

175 2 (Fig. 6.)° 4 » HYL-3b AJZ 48 -] pF 2 34 HL-60 m¥e 4 - 2

—\\

LS

B OREACAL T BRI B ln e € REVAT RN T AR BT R L ik

N

55 Liustainsolution % ¢ s » P BT fm P2 % Hgoloo o 2w e
% = 5 B35 (metamyeloblast) ~ %, (banded)£2 % £} (neutrophil) (Fig.

7) -

(111) Cell Cycle

o

¥l
0’“\
[
&
ﬁm
.Ql;‘.\s
ﬁj

SO LEPANTIC N LEE: B8 SRR b/ R Sl (S
et dmie cnlm e T < 5 B G G o ¥ ik e i e 3E ) F

L3 P4l g R R Al e F AP AT dmre A 1L | R

i
>

Tg W .U.. }P‘_}zm}ie}? /—'» %vﬂJA\ TL Tﬁ:"}!’ 7/_’/\ l‘ g IJ:'LI% mF ﬁﬁ\};'r{;\{fﬁﬁﬁ ’#:
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4 Table5.2 Fig. 8.#77% : k42 HL-60 m* » H Gy G ¥
b 23Re139~44% > SE itk b 5 48~54% > @ Gy M Hp et
BlE 5 4~10%% 4 o % 4e » 10 uM HYL-3b g2 » 7 2 JL5iF 24 0]
Pris e sk BB 4 22 G/ G P33 T 56.2% > SHp et G R
T L 349% A GIMEPEE A L o b5 8.9% - NEFE AIT
PPERF 4 0 Gy G et G B X b 4e 0 36 FEIS 4R B T 743
%> 3|1 48 ] Pz 15 G G et | H 1 B2 883%-4pF # 0 S
Bt G EF BT En %> 36 FiE% I 21.2%

Bois 48 ] P SH et BN F1T 97 %o

Yot B F e e X B F A G Gy ek o IEE T
HYL-3b to2f e amre A 1 = 5 N B s f > #is 59 o3 B 2 2 4 B+

hlwm e o YA FITEk L i Fr B - SRRk -



AT B nh R carbazole 5T A 42 ATEILEN > K7 %
2% 9 ' 3,6-Subsituted 9-pyridylmethylcarbazole z_ 3% 4 fi7 4 7 (4o :

HYL-2b ~ HYL3b ~ HYL-4b % it & 4 )%}t HL-60 cells & 7 2% %~

3

3
Y

e i o B0 0 0 HYL-3b 2 iadhdh i o W UK A RS - H

WA e ) A 4RI H A (T S T E A R e

HYL-3b i & 4 2 4 #r4] HL-60 cells 3§ 75 2 544> 3 ° i 5334

fnre T IR E e 2T BT

(DE i * 10uM HYL-3b 48 /| pFz_ 15 » HL-60 cells s 78 7%
M Sk dr A ) 60.6 % 5 2F HEA Lt G T LB iE 67.5% o

(2) 5SuM HYL-3b &2 20nM ATRA £ & i¢ % 48 | P2 {8 it 49 § 2
# 2 ATRA 2z A it 3% > #-i¢ B Jh ATRA 20 NM 51 12.5 %4 i vt 5|
#23805%-

()i zE 4 1 > o BEpicdt T LR F IR > 10 uM HYL-3b /&2 48
I EEZS o BACE T BRI Rinre ¢ A% & £ ix 45 Liustain 4
§ 218 0 » FIRImie 5 ¥ 2 § B e metamyeloblast 1) IR o

(4)d Fig.8 v &> 4e » 10 uyM HYL-3b &2 48 | PF2_ {8 » ‘w2 ik Hp

2. G/ G P d 12 & 12/ e 38.6 %4 % 1 84.77 %;SHp | d 51.97



%*% 1 12.13%- M HYL-3b & 5 i@ HL-60 cells ‘wm¥e ¥ 8} iz /& e

R o

BAED # o HYL-3b $43t HL-60 cells ¥ fip i * p& > r 4 B &g e,
oo itgd ) &8 ATRA 4r #2 {8 it 49 * 'R 3 3 4 ATRA a4

OB F G T RS R AT R A T ARG o E A -



Tablel. Antiproliferation of 3,6-Substituted 9-pyridiylmethylcarbazole (HYL)
derivativeson HL-60 cells.

Compound Conc.(uM) MTT-Proliferation (%)
Control 0 100.0+£ 0.0
HYL-1a 50 90.8+ 1.5
75 70.7 + 4.3**
100 34,1+ 1.8**
N |Cso 90.0
HYL-1d 10 86.1+ 1.6
50 67.7 £ 5.6
100 42.1 + 6.5**
N |Cso 80.3
HYL-2 10 95.7+ 1.5
25 49.7 + 4.1%**
50 145+ 0.7+
.
‘ N |Cso 30.0
=
HYL-2al 10 88.0 £ 5.7*
25 50.3 + 2.4%**
50 223+ 1.8%%+
.
o | ~ o 306
°© =
HYL-2a2 10 91.9 + 2.9
50 52.0 + 3.6***
100 27.1+ 3.1%**
| AN | Cso 63.2
=
HYL-2b 10 66.9 + 3.7*
25 34.7 + 3.7+**
40 10.5 + 2.7%**
"
P | Cso 19.1




Compound Conc.(uM) MTT-Proliferation (%)

HYL-2c 2.0* 92.7+1.6

HgCcoC COCHj

g
Se

‘ X
=
HYL-2d 10 94.1+3.1
50 61.6 + 4.9%**
100 25.1+ 4.9%**
‘ N\ |C50 668
=
HYL-3 10 90.0+5.1
50 57.2+7.9%**
100 17.2 4 2.0%**
B ICs0 326
s
HYL-3a 20 66.0 + 8.2 **
25 58.8 + 4.7%**
50 21.8+ 2.5+
™ ICso 30.9
“
HYL-3b 10 60.5 + 2.0%**
15 525+ 6.1***
20 40.5 % 5.1***
‘ XN 1Cso 16.1
“
HYL-3c 2.5* 83.8+26

T

)
Q
o
(o)

g
.

COCH,

\_J




Compound Conc.(uM) MTT-Proliferation (%)
HYL-4 10 89.3+3.1*
30 )
50 9.2+ 1.7+**
B ICs0 29.8
/N
HYL-4b 5 813 £ 7.3***
15 533+ 6.3**
25 36.0+ 3.54*+
™ Cs0 18.0
/N
HYL-4c 5* 81.4+6.8
‘ X
/N
HYL-5 10 96.1+3.1
15 59.8 + 6.9**
20 29.8 + 2.3%**
Bl |Cso 16.8
=
HYL-5b 5 752+ 3.1F**
75 51.7 + 3.7%**
10 35.2+ 4,35+
‘ N\ CH,OH |C50 8.0
=
HYL-5¢ 2.5% 58.1+ 4.5+




Compound Conc.(uM) MTT-Proliferation (%)

HYL-6 20 67.5+ 4.3***
30 37.7 + 2.5%**
40 26.5+ 2.65**
| N | Cso 27.0
/ Cl
HYL-6b 10 91.0+ 6.0
15 62.3 + 2.6%**
20 34.7 £ 2.9%**
| N [ Cso 17.3
/ Cl
HYL6c 0.75* 109.5+55
B
/ Cl
HYL-7 10 959+ 2.3
on 50 53.4 + 2.2%**
75 34.4 + 1.7%%*
M | Cso 56.7
|
=
HYL-8 10 85.2 + 5.0+
o 25 67.2+ 2.0%**
40 46.6 + 2.4%**
| N | Cso 37.7
=
HYL-9 1 89.6 + 1.4***
P 5 54.8 + 2.5%**
10 14,0 + 3.34+*
S |C50 57




Compound Conc.(uM) MTT-Proliferation (%)

HYL-10 10 62.4 + 2.8***
15 51.6 + 4.6***

25 305 + 3.4%**

K[Nj/CHZOH 1Cso 15.8
=

HL-60 cells (1.0 x 10°) were treated with HY L derivatives for 48 h.

The data are presented as mean + SD. from three independent experiments.
*P < 005 ;* P < 0.01;**P < 0.001 compared with control.
*:max soluble concentration.




Table2. Effect of HYL derivatives on differentiation and proliferation on
HL-60 cells compared with ATRA.

Compound Conc.(nM)

NBT-Reduction (%)

MTT-Proliferation (%)

ATRA 10 41+0.8 93.5+22
20 10.9+ 0.8* 89.6 + 3.3
50 19.0 + 3.4** 86.5+ 3.3
100 23.7 £ 2.1*** 85.0+4.2

Compound Conc.(uM)

NBT-Reduction (%)

MTT-Proliferation (%)

Control 0 100.0
HYL-2 10 0.0+0.0 77.1+5.0*%*
20 1.1+ 05 57.3+5.4***
30 27+14 19.6 + 1.0***
40 7.7+ 1.2* 9.1+ 15*%**
HYL-2b 10 24.2 + 2.2%** 69.9 + 3.7***
20 54.2 + 8.1*** 46.8 + 3.2%**
30 25.3+ 0.9*** 315+ 2.4***
40 14+12 105+ 2.7***
HYL-3 20 0.0+0.0 79.3 + 3.7*%**
30 0.0£0.0 57.2+ 7.9%**
40 05+04 31.2 + 1.4***
50 34+03 17.2 + 2.0**
HYL-3b 5 6.0+ 1.7%** 84.5+ 7.4%**
10 67.5+ 2.9%** 60.6 + 6.3***
15 51.8 + 2.0*** 50.0 £ 5.5***
20 134+ 1.7%** 28.3 + 4.4***
HYL-4 10 0.0+0.0 89.3+ 3.1*
20 0.0+0.0 63.6 + 6.8**
30 0.0£0.0 50.3 + 7.5%**
40 1.0+0.0 16.9 + 3.4***
HYL-4b 5 1.1+03 81.3+ 7.3***
10 14.6 + 4.9* 66.5 + 6.3***
15 40.8 £ 3.5*** 53.3+6.3***
20 20.6 + 1.9%** 424 + 4. 7%**
HYL-5 10 0.0+0.0 96.1+3.1
15 0.0+0.0 59.8 + 6.9**
20 1.4+05 29.8 + 2.3***
25 34+05 14.2 + 2.5%**
HYL-5b 2.5 1.5+0.0 90.9+ 5.1**
5 159+ 4.2* 75.2 + 3.1***
7.5 36.7 £ 2.7** 51.7 £ 3.7%**
10 43.1 £ 1.7%** 35.2 + 4.3***

HL-60 cells (1.0 x 10°) were treated for 48 h. The data are presented as mean + SD.
from three independent experiments* P < 0.05 ;** P < 0.01;*** P < 0.001
compared with control.



Table3. Effect of HYL-3b combined with ATRA on differentiation and
proliferation.

Compound +ATRA Cell Numbers NBT-assays
(nM) (x10%) (%)
Control. 1140+ 79 0.0x0.0
ATRA 10 1143+ 1.1 7.0 15"
20 118.8+1.8 125+ 0.5%**
50 115.0+4.1 28.0 + 3.1***
HYL-3b 10 119.6 + 3.9*%** 8.6 +2.8**
1uM 20 93.8+ 0.5*%** 60.7 £ 2.6***
50 56.1+ 1.7*%** 73.7 £ 3.3***
HYL-3b 10 77.4 £ 55%** 55.2 + 5.4***
5uM 20 74.0 £ 4.3*** 80.5+ 2.1***
50 56.1+ 1.7*** 91.2 + 6.9%**
HYL-3b 10 67.0 £ 3.5%* 74.0 £ 3.6%**
10 uM 20 60.9 + 3.4*** 80.4 + 0.6***
50 48.6 £ 3.7*** 90.9+ 0.8***
HYL-3b 10 478+ 2.1* 45.7 + 4.7%**
15 M 20 543+ 1.2%** 69.3+ 1.1***
50 39.1+ 1.9*** 739+ 1.6%**
HYL-3b 10 38.0+ 3.2* 215+ 2.3**
20 uyM 20 439+ 2.9** 39.9+ 1.7%**
50 31.4+54** 46.1 £ 0.2%**

HL-60 cells (1.0 x 10°) were treated for 48 h.
The data are presented as mean + SD. from three independent experiments.
*P < 005 ;* P < 0.01;**P < 0.001 compared with control.



Table4. Effect of HYL-3b on differentiation and proliferation.

Compound Time Céll Numbers NBT-assays MTT-assays
(h) (x10%) (%) (%)
Control 12 19.0+1.0 0.2+0.3 100.0£0.0
24 42.0+1.8 0.0+£0.0 100.0+ 0.0
36 68.8+ 2.1 0.2+0.3 100.0+£ 0.0
48 932+15 0.0+£0.0 100.0+ 0.0
60 1100+ 1.1 0.2+0.3 100.0+£ 0.0
ATRA 12 19.0+ 0.0 0.0+ 0.0 86.0+ 0.0
20 nM 24 29.0 + 0.0* 1.0+£0.0 88.1+ 0.0
36 73.0+ 0.0** 6.5+ 0.0** 91.2+0.0
48 101.0+ 0.0* 10.5+ 0.0*** 104.3+£ 0.0
60 1175+ 3.1*** 15.7 £ 2.1*** 92.0+£0.0
HYL-3b 12 21.1+14 01+£03 95.6+ 2.2
1uM 24 446+ 4.4 05+04 924+6.1
36 67.8+6.9 1.3+25 90.0+8.2
48 97.4+35 03+0.3 101.4 + 6.8*
60 1154+ 2.1 07+11 86.7 £ 5.8
HYL-3b 12 195+15 0.3+05 90.5+5.0
5uM 24 38.0+ 2.9* 1.0+£04 82.0+ 0.4*
36 59.8 + 5.8** 6.9+ 1.5%** 71.0+ 3.2*
48 85.0 + 3.9** 6.0+ 1.7*** 84.5+ 7.4***
60 102.8 + 1.9** 10.6 £ 2.8*** 91.8+2.7
HYL-3b 12 184+17 0.6+ 0.6 83.3+ 3.5*
10 uM 24 329+ 2.7%* 09+0.6 70.7 £ 1.3**
36 49.0 £ 4.1*** 265+ 4.7%** 64.8 £ 1.5%*
48 67.8+6.2%** 67.5+ 2.9*** 60.6 £ 6.3***
60 73.8+ 1.5%** 74.2 £ 3.1*** 63.8+5.4
HYL-3b 12 16.8+0.6 09+05 80.9 + 1.3*
15 M 24 30.4 £ 4.3*** 0.9+05 64.2 + 1.2**
36 45.9 + 1.4*** 7.7+ 1.2%* 51.0 + 6.0*
48 52.7 + 2.8*** 51.8+ 2.0*** 50.0 + 5.5%**
60 65.1 + 2. 7*** 70.5+ 1.8*** 50.2+6.3
HYL-3b 12 149+ 1.4* 0.1+03 75.0 £ 3.3*
20 uM 24 275+ 4.7%** 05+0.7 53.4 + 2.0**
36 34.0+ 1.4*** 0.9+0.6 30.0+2.2*
48 39.3+ 2.5*** 134+ 1.7%** 28.3 £ 4.4***
60 458 £ 2.1*** 325+ 2.9%** 28.6 + 1.3***

Cells (1.0 x 10°) were treated with HY L-3b for 12, 24, 36, 48 and 60 h.
The data are presented as mean + SD. from three independent experiments.

*P < 0.05

;¥ P < 0.01; *** P < 0.001 compared with control.



Table 5. The cell cycle effect of HY L -3b.

Compound Time(h) Gg/ G;yphase Sphase G2/ M phase
Control 12 39.3+09 52.2+0.8 84+0.8
24 41.8+19 48.1+1.3 10.2+0.9
36 44.7+0.8 488+ 1.3 6.6+ 0.7
48 42.3+0.6 54.0+0.8 38+1.0
HYL-3b 12 419+ 0.5* 51.3+0.8* 6.9+0.3
1 M 24 423+10 485+0.2 9.3+1.0
36 427+ 1.0* 50.0+ 2.8 74+£0.8
48 40.2+ 1.1 554+ 1.7 45+ 0.6
HYL-3b 12 39.8+0.8 53.6 £ 0.4** 6.8+ 0.7*
5uM 24 440+ 1.0 460+ 1.1 10.0+0.8
36 48.3+ 1.0** 44.2 + 1.0** 75+1.1
48 54.0 £ 2.0*** 42.0+ 2.6 42+13
HYL-3b 12 405+0.3 529+ 0.1 6.6 £ 0.2**
10 pM 24 56.2 £ 2.2*** 349+ 1.6%** 89+0.7
36 74.3 £ 2.2%** 21.2 + 1.5*** 4.6 +0.9*
48 88.3 + 4.5%** 9.7 £2.8%** 1.7 + 2.0%**

HL-60 cells (1.0 x 10°) were treated for 12, 24, 36, 48 h.
The data are presented as mean + SD. from three independent experiments.

*P < 0.05

; ** P < 0.01; *** P < 0.001 compared with control.
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HL-60 cells (1.0 x 10°) were cultured with HY L derivatives for 48 h.

Data was presented as mean + SD from these separate experiments.

Fig. 3. Anti-proliferative effect of HYL derivatives.
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Fig. 4. NBT-reduction of HYL-3b in time-dependent manner.
Cells (1.0 x 10°) were treated with HY L-3b for 12, 24, 36, 48 and 60 h.
The data are presented as mean + SD. from three independent experiments.
*P < 005 ;* P < 0.01;**P < 0.001 compared with control.
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Fig. 5. MTT-proliferation of HYL-3b in dose-dependent manner.
Cells (1.0 x 10°) were treated with HY L-3b for 12, 24, 36, 48 and 60 h.
The data are presented as mean + SD. from three independent experiments.
*P < 005 ;* P < 0.01;**P < 0.001 compared with control.
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Fig. 7. The morphological change of treatment with 10 pM HYL-3b.

Cells (1.0 x 10°) were treated with HY L-3b for 48 h.
M : metamyeloblast ; B : banded ; N : neutrophil
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