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CHEMOSENSITIVITY TEST OF HUMAN OSTEOSARCOMA
AND EPIDERMOID CARCINOMAS USING MTT ASSAY

Sung-Oh Park, D.D.S., M. S. D., Hyo-Keun Shin, D.D.S., Ph.D,,
Oh Whan-Kim, D. D.S., Ph.D.

Dept. of Oral & Maxillofacial Surgery, College of Denlisiry,
Chonbuk National University

Three anticancer agents which are different in time or dosage dependence as well as in phase specificity,
namely mitomycin and adriamycin from natural products, and widely used synthetic drug 5 fluorouracil (5-
FUD, were evaluated for thesr chemosensivitity on the five different cancer cell lines-Four epidermoid
carcinomas originated from larynx, cervix, skin and gut were used toghether with one osteosarcoma as
the target cells of single and combined administration of anticancer drugs.

Semiautomated tetrazolium dye assay(MTT) appears to offer an attractive option for chemosensitivity
of the head and neck cancers since it is a simple, valid and inexpensive method of assessing chemosensitivity
Jor large samples in a short time.

The results obtained form this study were as follows.

1. Good correaltions were obtained with the vesults of the MTT test and those of °H thymidine uptake
assay.

2. LDy values of HIST and St.Ca. which showed relatively high doubling time on adriamycin were
30 pg/ml and 15 ug /ml while those of HeLa, HEp-2 and KHOS / NP were 2.1 pg/ml, 4.8 pg/mi,
and 6.8 pg/ml respectively.

3. The LDy value of 5-FU on five cancer cells were very high ranging from 15mg/ml to almost indefinite
number, which means 5-FU is very resistant lo epidermoid carcinomas or osleosarcoma examined
in this study.

4. Mitomycin was relatively effective showing 80% cancer killing effect on HeLa, 70% on St. Ca. and
50% on HED-2 at the high concentrations used.

5. Adriamycin was the most effective showing 90% cancer cell killing effect on KHOS /NP, 98% on
Hela, 80% both on HEp-2 and St Ca. The least susceptible cancer cells toward adriamycin was
HIST having only 55% cell killing effect at the high cincentration.

6. Combined therapy of adriamycin and 5-FU was more effective than single administration in all the
cases examined. Most effective synergism was observed on St. Ca. at the low concentration, showing

21 times higher than each single administration.
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1. Bt

&A= mitomycin, adriamycin, ® 5-FUS] F
AL AAE AHE8IA T (Table 1). °lE 449
2 dz¥E 484 H3 H¥s= 108 FF
£4-& g0 47 amdy B Ao s $Esle] —70
Coll B8 F A% Aol B phosphate buffered
saline(PBS) ol ZHzte] HY TE= A3le AbE-
NS

2. A B MEZF QL M bRk

B Aoz AgY 25F A3, KHOS
/NP, Al 357191 Auer MES HEp-2, A
399 719421 HeLa, ¥H-7]19191 HIST, #471¢¢)
St. Ca® AME-Ro(Table 2) °]E NEFE =5
56ColA] 3085t A& £31433} AR fetal bovine
serum(FBS) o] #5433 streptomycin® penicillin
o] Z}z} 100mg / mé<} 100ulE -2 Roswell Park
Memorial Institude 1640%%F<}(RPMI 1640) 2.2
5% CO% 100% F=7F #A18 37¢C2] COMY7]

Table 1. Anticancer drugs used and their characteristics

Drugs

Characteristics

5-Fluorouracil

Cell cycle and phase specific(S phase)

Time dependent synthetic drug

Cell mediated humoral immunity inhibitor

Mitomycin

Cell cycle and phase specific(G.)

Dose dependent natural product

Adriamycin

Anthacycle class antitumor antibiotics

Non immunosuppresive

Dose dependent natural product

Most toxic
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Table 2. Caner ce]l lines used.

ATCC CRL1544 KHOS /NP
ATCC CCL23 HEp-2
ATCC CCL2 Hela

YCI 513 HIST

YCI 521 St.Ca

Human Osteosarcoma

Human Epidermoid Carcinoma, Larynx
Human Epidermoid Carcinoma, cervix
Human Epidermoid Carcinoma, skin
Human Epidermoid Carcinoma, gut

oA v gt AT

3. MEZ AT A

AY ALEF AEE X5H 43714 Jde Al
EE AMEST &, 4X10° cells / mi-& AA7T
obf A gle] BY =N AFAF F 24
+A0 2 200u1¥ # 8 5% 5% tryphan blueZ
2 o] dolsle MESE 285k o)4de] A
EAE AHE 27 3N well®] HTEIE o] 835
B7ystd et

4, MEMEsc 54

1) *H-thymidine &54

Wgd AEFEL 1-10X10° cell/mé7t HES
F5E 238E S 96 well microtiter plate®l] 100
pl8 AL F CO, 5% 37TAA 2443t ¥ FAIZITh
olu] &¢tAlY EFHE BV Y3t 4 FES H7h
A7) F 48A17E B4t M FAVI) I el FF 8 441
wellZ 1pci *H-thymidine(specific activity * 2.0 ci
/n mol New Research product, Dupont, Ma)&
7}8ked MEE glass fiber filter paper(Skatron, Li-
ver, Norway) o] F3A1A AZAI7 F scinitillation
tubedl| fiber discE ¥l 5mé scinitillation cocktail
(New Research product, Dupont) ¢l 831 A1 A liquid
scintillation counter £%3H= Al X 2] DNA $44
FAF FAsE SAIAP.

2) MTT assayell /& 4] i A4

ggA A GHE FF mXe FEFS MIT
77 % (methylthiazol terazolium bromide)& ©]§-
Bl 2439, MTITHAY L dolde AEd
mitochondria®] Y& B2 ald 28 A% blue
fomazanZ@ A€ DMSO(dimethy! sulfoxide) 2 *
A XA 540nmel X FFEE A3

o] AL welld MTTE<(2mg / ml medium) & 25
um# §o] 37C, 5% CO, F-27]0A 2417 ¥h-&A)17]
% A AASL DMSO(dimethyl sulfoxide) S
welld 100u4 ¥ol 583 plate shaker®lA] blue

formazan 274-g £-31A1%] Y8 ELISA reader 540
nmiA FFEE 43R

AT FH= HdA
2T FE=9 B

% Cytotoxicity=1—
1001,

LDs& 50% cytotoxicityE YERNE dtAlel
$o g EAEYC

m. A4
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Hol el € dTdMe 4834 A8 4
ohlgl 7hed F¥EATA v AL HYsv]
A&t YRS EFF= 2 100 F 1/10w
ANFEE AHIH2LE HEA7e e 3R
o OF olEE ATE, AYTER, LTER ¥
A3kt

1. MTT 3o dsi

RAEAA N FgdA BeAdel A B3y
22 DNA F4%& FF &A%< *H thymidine
DNA uptake©] 713 &3 R stz Az
ot mrke) AHZE Badka B A Fey FR
Ro} Whibs o 9EdE A H7xTe] 47}
HFEE XF o] Wy dAYE e 2UE =9
3t 3lo] Algsith

Fig. 1& HEp-2 cell& WA LZ MTTHE AlY
B}3L 0] & collagenase &2 A 3}e] B4-A17) 3 3H
thymidine uptake’¥ > 2 DNAFAE 5L 4% A%
E NEg ReE 2 FBFAI Uk AordE
AEFE Z7M0e et F9% gt Hgs A
B A7 Fig 20149 o] A E59] F7ld] wf}
FH=m F7hdol AU



2, Doubling time

HAA AHE-E A2 B AR ZAeAe 7
M EF9) A XL formazanM s FARA 9 AE
ARZH e Ag A2 4 NEFEY doubling
time& 73] A3 ET MEFEL 1081719
w3 gge] wE AT 30A0uie] =¥ Aoz
U QUL o] AFE Fig. 3— 8% Table 391
Yehd uke} o] KHOS /NP 9.5412F, HEp-2 11
Ak, Hela 12A1%F, HIST 32.5A1%F, St.Ca. 34.5
A|Ztol At

3. LDso

A9 Y GAEFE 50% AAAIZ 8-9A 9]
£L LDy2 EANSQE o] Table 4.9 Fig.
14— 16914 EA)F vl9} Zo] St.Ca. = 5-FUSH A9
W3-8} ¢4t (LDys = oo, Fig. 9) AHE-EF FAlE3
F 71 EFHo|RW HeLak® 5-FU A4 3l
o]A] LDg%kol 15mg/ ml(Fig. 10) & wi$ =t}
5-FU St.Ca.oll& #< Fhar] 23] vhgo] ¢l
& BAFHoU(Fig 9) ¥ mitomycind] gt
St.Ca.9) LDs#t2 7.8ug/ mi(Fig. 16), St.Ca. 15.0
pg/mi(Fig. 15), HEp-2°l 4.8ug/ml(Fig. 13),
KHOS / NP7} 6.8ug/ ml(Fig. 14) Z18)31 HeLa~}
74g dAAA 2. 1pg / mlo] Ak (Fig. 9~13).

Table 3. Doubling time of human cancer cells.

Cancer Cells Hours
KHOS /NP 9.5
HEp-2 11.0
Hela 12.0
HIST 32.5
St. Ca. 34.50

Table 4. LDso value of adriamycin on cancer cells.

Cancer Cells LD (UG / ml)
HeLa 2.1
HEp-2 4.8
KHOS /NP 6.8
St. Ca. 15.0
HIST 30.0
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Fig. 1. Correlation between the optical density
value measured by MTT assay and the
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is proportional to the number of the can-
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8. Doubling time of St.Ca. expressed by the
relative amount of cancer cell numbers.
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Fig. 11. LDs value of mitomycine on St.Ca. cancer
cells.
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100 ~
{ y = 29215 + 30.500°1.OG(x) R*®= 0.999
80 A
60 -
@ HEp-2
40 A P
20 +
o} —rT T T T ™
0 10 20 20 40 S0 ?o

Adriamycin Concentration

Fig. 13. LDg value of adriamycin on HE¢-2 cancer
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cancer cells.
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Fig. 15. LDs value of adriamycin on 5t.Ca. cancer

cells.
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Fig. 16. LDs value of adriamycin on HIST cancer
cells.
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Fig. 17. % Cytotoxicity of 5-FU on the five diffe-
rent cancer cell lines used in this study.
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Fig. 18. % Cytotoxicity of mitomycin of the five
different cancer cells used in this study.

M KHOS/NP
HEp-2
. B Hela
/ A St.Ca.
757
- 7
z % O wist
g £,
g 7
S 27
%z Z
2%

Adriamycin Concentration

Fig. 19. % Cytotoxicity of adriamycin of the five
different cancer cells used in this study.
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on the five different cancer cells
used in this study.
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Fig. 21. The effect of single and combination the-
rapy of 5-FU and adriamycin on HIST.

KHOS/NP
100 A

ACR
3-FU
Com

%  cytotoxicity

Drug Concentration
Fig. 22. The effect of single and combination the-
rapy of 5-FU and adriamycin on KHOS
/ NP,

St. Ca.
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Fig. 23. The effect of single and combination the-
rapy of 5-FU and adriamycin on St. Ca.
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Fig. 24. The effect of single and combination the-
rapy of 5-FU and adriamycin on HEp-
2.
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Fig. 25. The effect of single and combination the-
rapy of 5-FU and adriamycin on HeLa.
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F& o] &3 FF4PA U VRARE SR
ZE o] Y8 E AojrpE ey,

GHE GHEFE o] &3k YL v & A 53
el 1 2FY FU 42L& iz gEg &
i steete FAM] AR 2ol gtk
AT APFUAN L& AEEE AT 5 309
H8-3 ATro] FAAET A A@AFo] wof &
oAl M » RESA AEe VAT dE A
£57] w e,

B A7E F5F AEF 98 F7dA fHd
AT ERGS tiAde s 189 B A¥4y 27
A9 A&e& 4A v}ty 918l AA doubling
timed T3 Hoh=dl 10709 W Aehue
A GAEFE AU RE HuH &A Azte
GA T opEE-E B

FAARAE AQTEAN 28 F7HAS M
da] o 2oL FAAAY] 5-FUE A3
o]& ILE o] f-& MEF7] Eo] 43 G, phasedl
Eold mitomycin® S phased] 5Hol¥ 5-FU,
phaseoll H]E-o]Holn] HZ 71 EHIL & Zo=
27 adriamycing AHS-3IAU L 5-FUE A|7HE
Aol™ adriamycin® mitomycing &Fe|EA &
%o] o] d8 FAE 1Edt 7 Fold )
Folgtn AZ4HE AZIAE Addste 27 gl
9= 9 ¥ERY a53g #AA.

A o) F8F 9 AV MEFE Ul ol E
FUAES] LDu S T3t & vl o] LDs#tol
St.Ca.olA 5-FUN(Fig. 14) %k&o] §l&& Lix
HeLaol& 15588pg/ml2 UehtA 5.FUE ol
A EFel wl-g & APl glo] FEF ofA7} o}
q4e gk, AMEE ZE AR s oRIE
Aoz Jepd #¢Als adriamycin®l 3L 1 g
HeLacl 2.1, St.Ca. HEp-2¢l 4.5, KHOS/ NPdl&
6.8, St.Ca.ol 15, 12]1 HISTNA] 30ug / mlell W]
Aehe GHMEFO) LDy 7ug/ml FTOEN W
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