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Chemosensitivity Test in Hepatoblastoma Cell Line

Sung Hee Chae® MD, Heung Sik Kim, MD, Chin Moo Kang, MD.
Geun Soo Park, MD, Myung Sung Kim, MD,, Jun Sik Kim, M.D.
Min Jung Cho, BA. Hyo Jin Chun*, M.D. and Chong Suk Kwon™, ph.D.

Department of Pediatrics, Department of Clinical pathology*, Keimyung University,
School of Medicine, Taegu, Kovea, Andon g Presbyterian Hospital®,
Department of Food and Nutrition, Andong National University*

Background: Hepatoblastoma is the most frequent malignant hepatic tumor in children which

has been treated with surgery, radiation and chemotherapy. To increase the cure rate, in vitro drug

sensitivity test might be needed. Recently we established a hepatoblastoma cell line (KPH1). This
cell line could be useful as a model in drug sensitivity studies of hepatoblastoma.

Methods: KPH, cells are continuously cultured with RPMI media (10% FCS) in a incubator in
5% CO, at 37°C. Cells were exposured with adriamyein, vincristine and VP-16 for 1 hr at the con-
centration of 0.1, 1.0 and 10 gg/ml. Cell viability was observed using trypan blue dye exclusion
method. Chemosensitivity test was assessed with the MTT assay. Ninety six-well microplate con-
tained 100 4 cell suspension with the drugs was incubated for 4 days. Then 50 gl MTT solution was
added for 6 hours. The formazan crystals formed by living cells were dissolved with DMSO (150 g
1). The optical density (OD) was measured with a microplate spectrophotometer at 565nm. The OD
was linearly related to cell number. Cell line (KPH1, K562, Raji and EU1) survival and LDy, (drug
concentration lethal to 50% of the cells) were calculated and cell cycle assay was done using flow
cytometry.

Results: Cell viability decreased due to higher concentration and longer exposure to the drugs.
KPH1 cell line showed sensitivity to the drugs such as adriamycin, vincristine and VP-16 which are
also clinically effective to the patients. Adriamycin had synchronizing effect of KPHI cell line to S
phase.

Conclusion: KPHI cell line could be used as an experimental model of cancer chemosensitivity
test. Further study to evaluate the chemosensitivity with multiple drugs and tumor cells from pa-
tients will be needed.

Key Words: Chemosensitivity test, Hepatoblastoma cell line
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Hepatoblastoma cell line KPH1& &8 4
o}zl A} Hepatoblastoma Fole] So7e] Held
HAEE wiFste] HE MEFZ RPMI media
(10% FCS)dll A& Ad wjFFolct. ME HE&
AAlE trypan blue dye exclusion§ ez &334
T, Z A X trypan blueE oW £ ¥ =
AFHo FEHoz Hals AL B
I AA MES g Aol e Alxe HE&=z
AEEE Fote THoE AEFE 100/mlE 3tq
petri dishe] Y3 <}7]o] adriamycin, vincristine,
VP-16% 742} 0.1, 1,0, 2 10 pg/mle] ¥ 52 3ho]
37°C, 5% CO, incubatore]] 1A17F 9t HFEA| 7%
PBSO| AlAste] 6417, 247 B T2 AT
o] HE&E hemocytometer& o] &3}e] L&t}

oAl NE FSAL MTT assayE o] &3l =
AR ol ‘%}‘%‘4 e Y F84A
MTT7} Ao} 9= AN Ed] E97}A mitochondria
of oJgte] el Eef =x ¢ formazano
HalHE A o4tk & ANEFEE 10/mlz
3ted 96 - well plated] 100 p(10°7]) €& %
vincristine, adriamycin, VP-16, Ara-C, 6-TG, pred-
nisolone, L-asparaginases-2] %4E =¥ 2 100
9oy 37°C, 5% CO,00A 447 wjoksich. o|q
blankell = #j A% Y1 djzTd& A £9} mediat
ditl k4o 2 222 3u|4E microwelld]
o] 494zt WYt MTTE 504(0.1ng) W& &
incubatorel] 6A17t 712 wjFste] FAH RS 24
2374 AAL DMSOE ¥&rh. DMSO= Alx
2 &3 AA MEYY formazan crystalE £-2]4]
1. E3F=AE ol&stad 565nmoA FF=

(o]st OD#} #)& &A%t OD= KPHI AxF
of MTTE 4ol 2dzt wigd § 23 2o A
oo wgt F7hske A € F A (Fig. 1).

AE BZEEE treated well OD/control well OD

trypan blue7} X
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Fig. 1. Relationship between cell number and OD (2

day culture) OD: optical density.
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Fig. 2B. Viability after application of low dose adria-
mycin,

X100(%)2 T3t oA = AMESAHE B
Fold AR 50% 9] ME AEEE Hol
kAl Fxel LDiug Fagct. MTT assays
hepatoblastoma cell line®] KPHI, erythroleukemia
A ZFQ K562, Burkitt lymphoma A ¥Z¢ Raiji
.21 acute biphenotypic leukemia M| ¥ 3¢l EU1
dlA Algste HwGh AE F7)e AE F&
£ 10°/mlg 39 0.1, 1.0 2 10 gg/ml9] kA =
T =EA7| 47T F FAZEYIE o&
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Fig. 2A. Viability after application of adriamycin.
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Fig. 3A. Viability after application of vincristine.

A sx= 01, 1.0 g 10 gg/mlef A BF A7to] 7
g wet dizFd vEtd Zasgc(Fig. 2A).
oAl 9] FEE 0.001, 0.01 2 0.1pxg/mlz A}
o &A= Al =3, 5 2 7)) F=
AE BEEL ZasAvH(Fig. 2B).

Vincristined]] 1A]7F =235 kA9 X Xo
o2t 223 AlZke] Add] mel AE AE °l z
A3t (Fig. 3A). Vincristined] =% & 0.001,
0.01 2 0.1 pg/mlz A s A&Hoz =2(3,
58 79) Folx Azte] Aol el NE BES
o] Z43Ath(Fig. 3B).

VP-16¢] 1A]7k L:’g‘-?«OHE
Aol wet ME JEES g2
A (Fig. 4A), %Zﬂi5~

FEA wa}, AJzte]
2z Haho] )
001, 0.01 2 0.1 pg/ml
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Fig. 3B. Viability after application of low dose vin-
cristine.
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Fig. 4B. Viability after application of low dose VP-16.

2 3t A&FHoE =23, 5 2 7Y) Fix= &
Foll vlFste AE BE&o] 28 th(Fig. 4B).

Adriamycin AHS-$ FAHEFE 24X E &
HstE Holx gtoy T2AtdE FAlEE 0.1
2 L0ug/mlol] =29 A= AEF7L 7114
310 pg/mld] =28 ZSole AEF7} F718HA
%3th(Fig. 5).

zt Ao thE WS- 47hR] A EFE o] &3l
ZAbstg . MTT assayol|] 93 KPHI, K562, Raji
2 EUL MEF9 A 244 A4 d9e b
7 Z9kth. Adriamycind] thd Z4Ade ZE AXE
F7h vnd we& A% BYon oF KPHIlo
7V ZEAel %3 LDy7b 0.04 pg/mlo) itk
(Fig. 6).
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Fig. 4A. Viability after application of VP-16.

47 —e— control
3.51 —a— 0.1 pg/ml
- 3 —— 1 pg/ml
= 257 —e— 10ug/mi
X 2
K<}
Z 157
g 1
0.5
0 | ! -
0 6hr 24hr 72hr

Fig. 5. Cell number after application of adriamycin.

KPHI MEZF: LDy} 0.04 pg/ml AZo|th
(Fig. 7). VP-169|= EU1 A|£37} 713 24l
1 tFoz KPHI Axxrt Aol &t
(Fig. 8).

6-MPo| thalede= EUl Al2F7F Aol &%
3 KPH1, K562 2 Raji= A9 H|5:8 AR}E B
Ach(Fig. 9). 6- TGN E EUL A ¥F7} Ao
£ tgo] KPH10|9lom K562¢} Raji MEF+&
) 42314 ok (Fig. 10).

Prednisoloned|&= RE A X FA ZgAo]l ¥
gtor} LDy EUL AEF7} 713 Yol e EF
o Ett= HiLF prednisoloned] ZEAo] Y&
Rog Yelytth(Fig. 11). L-asparaginased] A+
EU1# Rajifl®37} #4A4e &tz KPH1#
K562 AlxFe Hlad Aol wtth(Fig 12).

— 251 —



—SH Chae, et al : Chemosensitivity Test in Hepatoblastoma Cell Line—

1001

R
©
2 604 —=— KPHI
§ 1 —e— K562
— 400 .
g, i Raji
204 5 EUl
0- I L N ~3
0 0.0005 0.05 5

Concentration(zg/m!)

Fig. 6. Cell line response to adriamycin.
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Fig. 8. Cell line response to VP-16.
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Fig. 10. Cell line response to 6-thioguanine.

Dexamethasoned] A = prednisolone®} Zro] A|¥F
o g #¢Ade] HL Aoz yehgr(Fig. 13).
Cytosine arabinoside(Ara-C)o|= EUl A2 FE
W B4gol BA UEtoy te MEFse

frorr
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Fig. 7. Cell line response to vincristine.
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Fig. 9. Cell line response to 6-mercaptopurine.
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Fig. 11. Cell line response to prednisone.

= 7]_/&)\ l @\L_

525 74 o2 yetgt(Fig. 14).
Methotrexated| Al = EUl M¥X3= 7H=A0] ¢}
AAE Yelda g AEFEL 7540 ¢l

AAR vehton ok FEd 12 fut 7
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Fig. 12, Cell line response to L-asparaginase. Fig. 13. Cell line response to dexamethasone.
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Fig. 14. Celi line response to cytosine arabinoside. Fig. 15. Cell line response to mathotraexate.
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Fig. 16. Cell cycle change according to the concentration of adriamycin(zg/ml) and time sequence. C: control
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Fig. 17. Cell cycle change according to the concentration of vincristine(ug/ml) and time sequence. C: control.
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Fgi. 18. Cell cycle change according to the concentration of VP-16(ug/ml) and time sequence. C: control.
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Table 1. LDs,(ug/ml) of cell lines

Cell line DET VP-16 Ara-C 6TG 6MP PDN ADR L-asp VCR
KPH1 18 1.15 16 0.5 2.05 150 0.044 56.7 0.044
K562 13 5 70 1.1 50 0.0046
Raji 23 135 10 11 2.5 141.7 0.9 11.5 0.011
EUl 10 0.12 0.0022 0.11 0.055 28 0.17 1.9 0.0046
DET: Dexamethasone, PDN: Prednisolone
ADR: Adriamycin, L-asp: L-asparaginase
VCR: Vincristine

9 g (Fig. 15). g

A EFA et 7 kA &9 LDy& Table 19 U}
el iy, KPH1& vincristine, adriamycin, 6-TG,
VP16 SolA @A LDy 37} wol 2440l
Qe Aoz Holn K562+ vincristine®} adria-
mycind] ZFAo] 911 Rajie vincristine, adria-
mycind] Z4AE B3, EUl MEFE dexa-
methasone, prednisolone ¢|9]dl&= A2 744 0]
F< 02 eyt HAE F7]9] ¥ adria-
mycin®} VP-16, vincristine A|7}x] kA A}-4-3.9
FEAY. Adriamycin AHE-F oA TR wet
AlZke] Ao whe} S phasert thzo] H|ste 7
A8ty Z71slgdth(Fig. 16). Vincristine AR&
Fol= GM phasert sofube AEFE BTl
U 24A7bo = S phasert Z7)stga(Fig. 17),
VP16 A3l dAd 4S8+
(Fig. 18).
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I

gAY F avte I WstE BEIHFAY,
A xe] AE=EE =A% = dye exclusion assay? &=
v Ax9 #4934 8% 373l clonogenic
assay V5o WHol 44 ot Fe w3t #F
e HHEE Al =23 e wstE #F
HRoR2 AlZto]l BA A Ayt F#4
A Aot A FHE o] Hon AEe A

=
r

o
k!

g% Z=A3E dye exclusion assays= WZE7}
0

b3 clonogenic assays A% EAo] th& F%4
WA A g oAl ass HgF + Jo
AEES Fg FAol & o|FoiAA & THo

tH. Bird5'2d] o3t} /ed Disc assays Al
Zro] &) Azl AARY FoH Hsljrt A2
7VsAe]l At ghtt. Menke-Mollers3-'¥& DNA
measurement assayZ neuroblastoma A ¥¢ &<
A A HAAE 899 uh, P-glycoprotein 943
ol AEF7I 249 AHEFHT vinca alkaloidd]
Aol gt AnE HoJFa oA o] stem cell
assayR T} AJ7to] AA AQEHE(MU~TY) AA o
JeE B3

Je olg9 WHE AEFA AgHUn
monolayer cultureZ &tojof 3}7] wjie] A4
o] FAEZE o] & THeAHe o Aoz A7
HAch. MTT assay= Mosmann®| 93}l 7]&= ¢
1 1 APl Aol e AEs A 39
tetrazoliumo] &8¢ 249 formazano =z A
He Ag o]&dte olth. A2 KaspersT23}
Pieter5'V& WdW A EoA A WAHAE
st 1 AJHo] AL o F EEIzY U
g HRE St & dF EFAAt de o
A He-o HEy Axsh Add oA &

R

A7 duta &4t Twentyman$ %= MTT9}
Disc assay& Hlmsle] Az 4##A7} g 5
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Ak AzrES GAEAA FAA AT AAE
gt Qiell o83ty 1% A @A KPHI A%
Foll g AE BEEF FUA T4 AAE A
Pt AE F717ANE st Hlus Ei ¢oR
hepatoblastomad]] tjgt A A& Ao & F
USRS JHH T

Al =&F AEY HEELS
vincristine, VP-165 44tz o2 hepatoblastoma
gto} 2 5o AMEde FAES AHSSY BN
o Al A BRA 1AZE Al = F A7H] 6,
24, 127t Aol wat A Frd et Alx A
E&ol dxwo Hgtd ZAHUTG. I BEE
vincristine AHg-%-of 7b3 FRE 2 2o} oA <]
Ae =7t AR o7t gloER oAt HuE
T oz At HA9 FEE U @A
3] 0.001 pg/mlE-E 0.1 zg/mle] SToA 34,
59 2 7U7 A&H o7 =EAAY v AE HE
&2 Zaddoy 1FEd N =8 &
Hoh A&7t gukstga A7 s A w=o #
Aglo] AEEo] adriamycin® 60% A A
vincristine®} VP-162 70% 2 oA 4=
Adriamycindl] 1217t =23 A X F& A F
=7b 7P #3910 pg/ml ol 9oz 288 F7t
A old Axz By AA dAdA sz
A E AHE3tE Aol YAXE sl o AnFo
gk A& A Fa Yo

olE <A B s MTT assay Z3E K562,
Raji, EU1GY #W¥W Axet nusigith. wA
KPH1 A ¥4 w2 %2 9] A% (optical density,
OD)E & ZA#} wj g 245 A2 wet OD7}
F7htdt. e dFAEE AEd SRR
AT sy A 71 #ATE
I @, oA Fo wat Al BEEo| M
o 7+438H I LDspe adriamycin®} vincristined]]
A 0.044 pg/mlo]ith. Adriamycin A}E-3d =
¥y AN¥FEc KPH1 NEF7F o 72440
AJI vincristine ARE-Fol= WY A EFEo]

adriamycin,

KPH1 AlxF1Htt tf Aol o Rlgtgch VP-16
ALg-3-ol| = biphenotypic leukemia A¥£3¢l EUIL
o] 7 Aol UL theo] KPH1 A 3o
9lth. AA hepatoblastoma Zz}po|A X8 7|2
o] ¥& A|E adriamycin@} vincristineo] B2V
HEFol| A MTT assaye] 277} o]5 Aol o¥
g o2 Hol A AMS shEstElet A4 EH
LDs& 29 HdWo] F2 A83t= 6-TGH VP-
162 thg AEF vt Huzd ousinz o
E HAE A A7 Age TFNE F Us A
o2 AZtEd. A% HA FAA A& AEE
7ML G7HA A E EFste] APE stu
A WA A AF7F WAEHA HE Exp X 59
o$ o] 2 Zlojg.

Ald] =&F AEFVIE BEG ZF adria-
mycinAtg-$-o = A]7to] Ade mel S phaser}
iz Hgt ZasATt Frkee A& &
4 UL vincristine AR8-F= G2/M phaseZ}
F7F8taL 24A12tell= S phase® F7FstA o™ VP-
1664 = A% ol gl

AxF719 Wgs 27 e AZ F7
2 A7]2 1A (synchronization) A|AHA AEs3
Holok & Roz AZAAGT. X F71& 1% 3}
2 W FH A A serumE A|AFAY BT A2E
A Az BHol 91 Lovastating 2 &3tH A4
Azt M E 257} Gl phased] synchronization
"o g,

Katano&®& AoF B AraC ALEF S
phase7} 7Z4%e H1E Yttt Tobeys”% CHO
A EFd| hydroxyurea®} Ara-CE HLA|AE o
AEEo] Glz S phased] A &34 Hz
bleomycing #4341 & W G2 phased] 2ol
He A& Busdt. 48 A9 A adriamycin
AFE-% S phaserl Eojue A2 ME7L FAo <
8te] S phased] synchronization HQ< 7540l
2 Aoz AZHEth. Mortensen$?®& promyelo-
cytic leukemia A £F<1 HL60| A thymidine *] g

©

< 1
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KPHI A EFANE AE F7]& 148 Fof A

Aglghs Aol ofAld A% HE F7] WstE BE

H oo kel @ Aoz Aztdr.
4 =

Hepatoblastoma A|¥391 KPH1& o] &3l 4
Z9] 3otAo 3k MEIHEE, A A 2 A
¥ F/1AAE Adatgich. KPHL AlEE %A

=7b F7bel wet aea Azko] Aol whet
A& go] 74438191, adriamycin, vincristine, VP-
16, 6-TGol| 754 ¢] 3"‘;&‘3} ojghzro] qlgdl AHE-
s obilsh gekAl 2ol UAstoz KPHI
NEZE hepatoblastoma.J ok A rElZ o
& 7Vestelel A4 E o 3% hepatoblastoma?] A

8 9Ald adriamycin®} vincristined Z7to.z 3
o VP163 6TGE o|&rl58 Aoz Az=ht
AA AN Aet Al WA fAze W
g A7t 2ed Aog AZAHET ARe F7)

+2% S phaser} Z7HE &3
£ %ZdZ7)3(synchronization)
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