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Anticancer Mechanisms of 3-Heptylamino-6-Allylthiopyridazine and 3-Dipentylamino-
6-Allylthiopyridazine in Human Colon Carcinoma RKO Cells

Hyun Kyung Lim, Yumi Kwon, Jiyun Song, Kyoung Mee Kim, Chaewon Kim, Myung-Sook Park and Joohee Jung”
College of Pharmacy, Duksung Women’s University, Seoul 01369, Korea

Abstract — Allylthiopyridazine derivatives were synthesized and evaluated for anti-proliferative activities in the previous
study. In this study, selected two allylthiopyridazine derivatives (compound I, 3-heptylamino-6-allylthiopyridazine and com-
pound II, 3-dipentylamino-6-allylthiopyridazine) were assessed for cytotoxicity and chronic proliferation in human colon car-
cinoma RKO cells. Two derivatives dose-dependently inhibited cell viability and proliferation. To elucidate the anticancer
mechanism of two derivatives, we investigated the expression level of apoptosis-related proteins in RKO cells. Compound
I induced the activation of JNK and expression of p53 and p21. On the other hand, compound II showed no change of p53
level. Interestingly, compound II inhibited the nuclear translocation of NF-xB. This result suggested that compound II sup-
pressed cell proliferation. These different mechanisms of these compounds might have occurred through different steric

conformation.

Keywords [] 3-heptylamino-6-allylthiopyridazine, 3-dipentylamino-6-allylthiopyridazine, anticancer effect, RKO cell
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sk, ol A/t A4 7)1 4g Lokngiey. a2 ALg3RILE,
Mz 9 g MTT AE
96-well plate?] Z} wellell 3x10°7}2] RKO M¥EZE HEa}al,
Alek gl 717 S 3k wieFstAnt. Tl BlAet REAE 48117F 53k Al

3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide
MTT)2} methyl sulfoxide(DMSO), & B-actin &+ Sigma-
Aldrich(St. Louis, MO, USA)*l|A, crystal violet?} methanol>
Duksan reagent(Gyeounggido, Korea)ll*] %1821t} Dulbecco’s
modified Eagle’s medium(DMEM)*} fetal bovine serum(FBS),
penicillin-streptomycin solution, protease inhibitor, phosphatase
inhibitor, RIPA bufferi= GenDEPOT(Barker, TX, USA)lA
{15153t} Bicinchoninic acidBCA) assay kit> Thermo scientific
(Waltham, MA, USA)°l A, polyvinylidene difluoride(PVDF)
membrane} & p53 A, I p21 A, I NFB A=
Millipore(Billerica, MA, USA)°lAl +9]3k2th. & cJun N-
terminal kinase(anti-JNK) &A]¢} & lamin B(C-20) &A=
Santa Cruz Biotechnology, Inc.(Dallas, TX, USA), & phospho-
SAPK/JNK(Thr183/Thy185) & A+ Cell signaling technology
(Danvers, MA, USA), ¥ mouse IgG(H+L) horseradish
peroxidase conjugate A2} & rabbit IgG(H+L) horseradish
peroxidase conjugate 3|, & goad IgG(H+L) horseradish
peroxidase conjugate A= Bio-Rad(Hercules, CA, USA)ol|A]
T3k

£ AJ5]olA= Microplate reader(Infinite M200 PRO, TECAN,
Austria), Semi-dry electro blotter(Peqglab, Erlangen, Germany),
Chemi-doc(FluorChem E, Proteinsimple, San Jose, CA, USA),
SDS-PAGE(Mini-PROTEAN® Tetra Handcast Systems, Bio-

rad, Hercules, CA, USA)YZ o]-&3l3it}.
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3-Heptylamino-6-allylthiopyridazine®} 3-dipentylamino-6-allyl-
thiopyridazine 7 59 wPHe] whe} 3H43813it}. 3-Allylthio-
6-chloropyridazine, alkylamine®} ammonium chlorideE #-
butanoll] 24~48A17F SFAIZITE ©] g2 31k slell S A
ZAIZ F, 10% K,COu0ll 350]31, efotAglo] Ex 31,
Al § Fr8kE Na,SO,=Z AFAZ T B7EE S8, f=Als
< DMSO°l| E4A17]aL, ARE- AA7HA] 4°CellA] Raslgltt.

M=k

AbgF t)eF RKO(ATCC, Manassas, VA) A5 DMEM
Hi=]e]l 10% FBS, 1% penicillin/streptomycins 33713t &8 uj
A wiFstAtt 5% CO, wlF7]ell 37°Cell A nl kst A

hemocytometerS AM-3l0] AEFE 2743 3, 95% o] A

ol Heldh F, MTT Alek 10 we 71k 3724 441%F
<k HESAIZITE. HIX)i= WE)i DMSO 100 we 7kste] 214
ZJEIE 37°ColA 103 A 2]3kitt. Microplate readers ©]-&
3101 560 nmollA S3EE S35tk

O

M EAMY

GAAEZR 3]0 6-well plateel] thzr-2 1007)], F-=A] Fo
AP 1,000702] AIEE skl sk w<t uieksitt.
FEAE 24717 BeF Alzel] AEst & FE2A47F S19A
2 MER A Z Zdolg=3lct. 104 ¥, 10% methanole]l
21 0.5% crystalviolet 810 2 1551 Tt H¥XE 1174 G5}
Atk 507 o] MER o]Fox ks ATk thxte]
plating efficiency(PE)¥} A 3*2] survival fraction(SF)2 T

3} o] APksisict.

_M
0...
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PE=(zre] A2t /i) AE3sh Al 57)x100
SF=A=3A 4/{3F3st A 5 x(PE/100)}
Western blot
GAAEZ 3} 6-well plate®l] 50,000~80,000712] A|EE

HFINAL ST B sk, ATl thke B FrEA

= Aotz 3HF Eor ®jokst 3 protease inhibitor2}

phosphatase inhibitors 22 RIPA buffers ©]-&3j] M= &

i), St AlEAE e 7d-9-olli= RIPA buffer thil buffer

A0 mM HEPES, 10 mM KCI, 0.1 mM EDTA, 1mM DTT,

0.6% NP-40)= ARg-slo], ealite]st A5 omiy Alxd &

35 a1, FAEo| buffer B0 mM HEPES, 0.4 M NaCl,

1mM EDTA, 1mM DTDE H7Fste] 8 35 Agirt. &3

B AZoA] P& F g BCA Aoz Ao 7+

b FUskA skef FHlgko] 10% SDS-

PAGEZ #2lsI3it). #2l¥ Willas Semi-dry electro blotter

£ o]83l%] PVDF membrane®l| &711L, HE3tAl Sh= o

A} BolHow Ajlsh= 12k FA8) 23 FAE A= Yo

w2 A 7tk H]&-S Anti-]JNK, anti-p-JNK, anti-NFkB$} anti-

lamin B(1:1000), anti-p53%} anti-p21(1:2000),

(1:5000), Anti-mouse IgG(H+L) horseradish peroxidase

conjugate®} Anti-rabbit IgG(H+L) horseradish peroxidase

conjugate(1:3000) % &}%ith. o] & ECL §Ho=Z kg &

Chemi-doc® 2 &R1&}3iTt

SERERaE PRy

anti-B-actin
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Fig. 1 - Structure of two compounds. (A) Pharmacophoric moiety of
two compounds. (B) 3D structure of 3-heptylamino-6-
allylthiopyridazine (compound I). (C) 3D structure of 3-
dipentylamino-6-allylthiopyridazine (compound II).

o= uix] Yeli Aol A7IA %= 25 ng/mi ol 3
7VakoiTt. 25 ng/mie] compound I3} Mo A AEE-S 24zt
45%S} 70%33 0. 22> B o wmRE] FAE F T FEAT}
1Sl RKO AIE AFE &3h= 7] SYo] 1adt MCF-7 AlEolA
o] AIE 52337 LAIBIGIT

QS AP B

o

RN 77 ks Sl

Cell viability (%)
3
*

1I0 2IO 3I0
Compound Il conc. (pg/ml)

o

0.1

Survival Fraction

0 5 1K0 1l5
Compound Il conc. (ug/mL)

Fig. 2 — Inhibition of cell viability and proliferation by two compounds. Cell viability of compound I (A) and compound II (B) by MTT assay
(n=8). Anti-proliferative effect of compound I (C) and compound II (D) by clonogenic assay (n=3). Data represent mean=standard

deviation. *P<0.05, t-test.
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Fig. 3 —]NK, p53, p21 and NF-xB expression induced by two compounds. (A) JNK, p53 and p21 expression in the whole cell treated with
compound I. (B) p53 and NF-xB expression in the whole cell treated with compound II. B-Actin as a housekeeping gene represented
to control. (C) NF-xB expression in the nuclear of cell treated with compound IL
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