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Three different drug interaction mathematical models used to evaluate
the cytotoxicity of SAHA and arsenic trioxide in combination
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Abstract: To clarify the source of deviations of drug combination effects evaluated with different drug

interaction mathematical models, the cytotoxicity of SAHA and arsenic trioxide and their combinations were

observed in a series of human cancer cell lines and a normal cell line. The combined effects were evaluated
with three drug interaction models: Loewe Additivity (LA), Bliss Independence (BI) and Chou’s Median Effect
Model. The evaluations with three different models were further compared with each other. We demonstrated

that when dose-response curves were fitted with the same method, similar evaluated results for drug combinations

would be derived with different models. The deviations of evaluated effects of drug combinations were attributed

to different curve fitting methods used rather than the models themselves. The effects of drug combinations

showed discrepancies on different cell lines, and at different combined drug concentrations on same cell line.
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Table 1 Cytotoxicity of ATO and SAHA evaluated with Logistic function or Median Effect equation

Cell line Logistic function (ATO) Median Effect(ATO) Logistic function (SAHA) Median Effect (SAHA)
ICso* R ICsp R ICso R ICsp R

HCT-8 0.644 0.995 8 3.52 0.958 4 2.68 0.992 8 2.17 0.990 0
BGC-803 0.582 0.996 8 2.06 0.988 6 0.958 0.996 6 1.79 0.9752
BEL-7402 0.260 0.998 7 0.708 0.8954 3.62 0.998 8 5.15 0973 1
H-7402 0.736 0.9957 1.68 0.9501 1.76 0.9992 1.72 0.988 1
PC-3M 1.95 0.998 4 3.74 0.8922 1.35 0.991 8 4.10 0.987 5
KB 0.812 0.998 8 1.18 0.9542 0.894 0.9919 0.958 0.9849
MCE-7 0.919 0.998 6 1.36 0.862 0 1.60 0.998 7 0.905 0.9915
HELF 0.746 0.998 5 0.491 0.9772 8.19 0.998 5 18.3 09195

[Csos (umol-L™") were calculated through dose-response curve fitting with Logistic function or Median Effect equation.  Values represent
means of 2 to 8 independent MTT assays for each cell line except for HCT-8, PC-3M and HELF which represent a single experiment.
"R is the correlation coefficient for the corresponding curve fitting
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Figure 1 Dose-response curves of cytotoxicity of ATO and SAHA.
Median Effect equation (b).
were shown for each cell line.

Dose-response curves were fitted with Logistic function (a) or
Single typical results of ATO (circles), SAHA (squares) and the combined (triangles) from MTT assays
x: pmol-L™



© 604 - ZjZ %4 Acta Pharmaceutica Sinica 2010, 45 (5): 601-607

Logistic JiEM AR T i ik
2 ATO 5 SAHAB&1ER

Logistic i@l & =30 & el AT 7725,
FRBL A2 R . A CombiTool $E4E T i
N\ Logistic 816 5 H A7 72: 90 B 8 2350 1 26 45 SR 1R B ¢
76 LA SRR, AN[A) i Ze bl & 532 AR (0 45 10 22 Tl AR
Ko H Logistic 774Ul & B2t (8] 22), W&
FHXF MCF-7. PC-3M. KB 4 il =32 4 0 [ ;%
BEL-7402 4l =24 F5H/EH; X H-7402. BGC-
803 1 HELF 4fi e, #5257 IR =& H I E 220 P
[FVEH, mfl s I RS Hi/ER; % HCT-8 4i i,
HYE AR ATO 5 9 w5l & SAHA & I KBk P3 [H]
EH, &/IE ATO S1KH&E SAHA & HIN B i 30
NEEBUER . AL A A &, ATO 5
SAHA S 43 4 I A5 R0 40 550 = 8 Ok B IR H
Xf HELF 41 M 3= 2 4 5 5t/EH (B 2b).

HORER R LR AL UG R i 2k . SAHA
5 ATO BEGAERTF, AR 2 4 M AE s 43 7l N ok

a BEL-7402 BGC-803
y r >
TR > = ]
2
oS Y b 2 =
028 W : i
7 aafol g oae 01
H-7402 HCT-8
1 3 C
T8 ) * | ‘
1,75 & 5
‘ 5.
015 b >
i »
( > "( : < -

Cytotoxicity (proportion)

1 >, L
-
075 % C
k- S - L]
5
> C ]
025 " “‘f 2 T
N B 10
b - LA 1 o iF 5
gy o5 g
k] 0 :\ (T it 024 o1
MCF-7 PC-3M
L
> >
) “' ° i 2
>, > 2 - &
o758 - >
L
08 -3 &
025 a . » > 5 7
- < | Ll : C
1 b4 ) ]
W gy
.1

0.8 . 0 ’
15 : - A : ’
B 025 0 o 0.25

Figure 2 Combined effects of SAHA and ATO under LA model.
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Figure 3 Combination index (CI) of SAHA and ATO on
different cell lines. CI were calculated with Median Effect
model at combined SAHA concentrations with ATO of 0.25
pmol-L™" (circle), 0.5 pmol-L™" (square) and 1 pmol-L™" (triangle)
on each cell line
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Theoretical response surfaces under LA model of combined cytotoxicity

of SAHA (umol-L™") and ATO (umol-L™"), with dose-response curves fitted by Logistic function (a) or Median Effect equation (b), were
calculated as non-interaction response E**. The red balls represent the observed experimental results of combined SAHA and ATO at
indicated concentrations. Balls above the corresponding surface are considered as synergy, below as antagonism, and within as additive
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Figure 5 Combined effects of SAHA and ATO under BI model.

LCI derived from Logistic function (a) or Median Effect equation (b) was correlated with
Each point represents the value of combined SAHA at one of 6 concentrations with ATO at the fixed concentration in 8 cell lines

BEL-7402

Theoretical response surfaces under BI model of cytotoxicity of SAHA

(umol-L™") and ATO (umol-L™") in combination, with dose-response curves fitted by Logistic function (a) or Median Effect equation (b),

were calculated as non-interaction response E®'.
at indicated concentrations.

The red balls represent the observed experimental results of combined SAHA and ATO
Balls above the corresponding surface are considered as synergy, below as antagonism, and within as additive
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