SYNERGISTIC EFFECT BETWEEN
MACROCYCLIC DITERPENES AND
EPIRUBICINE ON RESISTANT CANCER CELLS
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INTRODUCTION

Figure 1. Euphorbia
tuckeyana

The aim of this study was to search for new
multidrug resistance reversal agents from
Euphorbia species. In this way, three new
jatophane diterpenes (1 — 3) isolated from
E.tuckeyana (Fig. 1) and three new
lathyrane esters (4 - 6) obtained through
acylation reations of latilagascene B (Fig. 4),
have been screened for their potential P-gp
modulating properties on mouse resistance
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ABOUT MULTIDRUG
RESISTANCE

Figure 2. P-gp — a
drug efflux pump?3

One of the most effective strategies in
biological systems to  demonstrate
resistance to cytotoxic drugs is the efflux
of these compounds out of the cell, via
membrane transporter proteins (Eg. P-
glycoprotein, Fig. 2). This phenomenon is
called multidrug resistance (MDR) and is
considered to be one of the major
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cancer cell lines. Furthermore, in the difficulty in cancer treatment.
combination chemotherapy model, the

: : bet th tostat; Table 1. MDR reversal effects of compounds 1 -6 on

Interaction ctween € cytostalic L5178 resistant cell line. Figure 4. Lathyrane diterpenes obtained through

epirubicine and the six diterpenes were also
evaluated.
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Figure 5. 'H NMR spectrum of compound 3.
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aFSC: Forward scatter count of cells in the samples; SSC: Side scatter count of
cells in the samples; FL-1: Mean fluorescence intensity of the cells. Fluorescence
activity ratio: values were calculated by using the equation given in the
experimental section; PPAR control: a parental cell without MDR gene; cMDR: a
parental cell line transfected with human MDR1 gene.

Latilagascene B:

4 ng/mL — FAR = 28.1;

40 pg/mL — FAR = 102..1

Figure 6. Effect of latilagascene H (5),
[15 - O ug/mlL] in combination with
epirubicine on L5178 MDR cell line

Table 2. In vitro effects of compounds 1 - 6 in

combination with epirubicine.

Latilagascene H (2)

120 -

\\W \ \\ \\V//// \» ' / \% \\ \\\\ / \ Compounds FIX value Interaction 100 | .
g —— 15
: S 80 A
CH;-16 1 0.180 Synergism : =75
I
H-11 GO empo 5 60+ 3.75
' || . CHy20 2 0.250 . S 1575
. | Synergism S 40 —*—0.94
: o
H-12 H-8 =i ——0.47
yoete 3 0.085 . 5 2] ’
Synergism £
0 I I I I I
4 0.144 :
Synerglsm . 2 1 0.5 0.25 0.125 0.063 0.031 0.016 0
5 0070 S . Concentration of epirubicine (mg/mL)
ynergism
6 0.137 :
Synergism

)
<
-

o
<
-

Y !

Q
o

Wi

[ 1{=] N
N N[O|™

Materials and Methods

Compounds: Three new jatrophane diterpenes named tuckeyanol A (1), tuckeyanol B (2)
and euphotuckeyanol (3) were isolated from the methanol extract of Euphorbia tuckeyana, by
chromatographic methods. Latilagascenes G (4), H (5) and I (6) were obtained by acylation
reactions of latilagascene B, previously isolated from Euphorbia lagascae. All structures were
established by the combination of physical and spectroscopic data (IR, 'H-NMR, '3C-NMR,
2D-NMR and MS), (Fig. 5). All compounds were dissolved in DMSO.

MDR modulation assay: Cells: L5178 Y mouse T-lymphoma parental cell line transfected
with the pHa MDRI1/A retrovirus. The Rhodamine 123 (R123) uptake assay was done as
described elsewhere.l? Verapamil (5 ul of a 2.0 mM solution) was used as a positive control.
The mean fluorescence intensity was calculated as a percentage of the control for the parental
and MDR cell lines as compared to untreated cells. An activity ratio (R) was calculated on the

basis of the measured fluorescence values (FL-1) measured via the following equation: R =
(FL-1 MDR treated/FL-1 MDR control)/(FL-1 parental treated/FL-1 parental control). The
Checkerboard microplate method as a model for combination therapy was done as
described in the literature.!? The effects of the anticancer drug epirubicine and the resistance
modifiers in combination were studied. Drug interactions were evaluated according to the
following system:

FICA = IDS0A in combination / ID50A alone; FICB = ID50B in combination / ID50B alone; ID
= inhibitory dose; FIC = fractional inhibitory concentration; FIX = fractional inhibitory index;
FIX = FICA+ FICB; FIX = 0.51-1: Additive effect; FIX < 0.5: Synergism; FIX = 1 - 2:
Indifferent effect; FIX > 2: Antagonism

RESULTS AND CONCLUSION

*All the studied diterpenes were found to strongly increase drug
retention in the cells, by inhibiting the efflux pump activity

mediated by P-gp (Table 1).

*All the compounds exhibited a slightly dose-dependent activity,
which was stronger than the positive control, verapamil.

*The acylation of the free hydroxyl groups of latilagascene B
enhance drastically the anti-MDR activity (at 4 ug/mL) in the
ester derivatives 4 — 6.

*As can be observed in Table 2, all compounds showed a
synergistic effect with ep1rub1c1ne in the combination
chemotherapy. The more effective compound was latilagascene H

(FIX = 0.07, Fig. 6).
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