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Synergistic anticancer effects of tetrandrine
combined with doxorubicin or vineristine in vitro®
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ABSTRACT
AIM: To study the interaction between tetra-
ndrne { Tet } and doxorubicin { Dox ) or

vincristine | Vin) against human breast cancer
cell lines MCF-7 and MCF-7/Dox or human
nasopharyngeal cancer cell lines KB and KBy
METHODS: Anticancer activities of

a drug alone aud a drug combination of Tet and

in wmiro .

Dox or Vin were determined by tetrazolium
(MIT) method. The interaction between Tet
and Dox or Vin was evaluated by both a value of
a sum of [ractional inhibitory concentration
{(SFIC} and an isobologram method.  RES-
ULTS: The SFIC values of the three-different-
ratio combinalions between Tet and Dox ranged
from 0.14 to 0.38 for MCF-7, and 0.10 10 0.29
for MCIF-7/Dox; those of Tet-Vin combinations
ranged from 0.21 to 0.37 for KB, and 0.32 10
0.63 for KByyg. All the SFIC values of the
combination between Tet and Dox or Vin were
less than 1.0 when the 3 ratios of the 2 drugs in
combination were used. and the shapes of
isobolic euarves obtained from the combination

CONCLUSION: The interac-
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tion between Tet and Dox or ¥in against the

human cancer cells was markedly synergistic.

INTRODUCTION

Multidrug resistance { MDR ) of carcinoma
cells is one of the major factors leading to
chemotherapeutic failure. Searching for poten-
fiating agents, which can increase the antihmmor
efficacy of a drug, so much as to eircumvent the
resistance, may be another avenue to overcome
MDR. Tetrandrine ( Tet) exhibited a marked
selective anticancer activity and remarkable
reversal effects against doxorubiein ( Dox J- or
vincristine { Vin )-resistant human cancer cells
MCF-7/Dox or KByan'!- .

study the nature of the interaction between Tet

This paper was o

and Dox or Vin against human breast cancer cells
MCF-7 and MCF-7/Dox or human nasopharyn-
geal cancer cells KB and KByag. respectively.

MATERIALS AND METHODS

Drugs and reagents Dox hydrochlonde
for injection (10 mg/vial, lot Mo 970203,
Zhejiang Haimen Pharmaceutical Factory) or Vin
sulfate for injection (1 mg/ampoul. lot Ne
961101, Experimental Pharmceutical Factory of
Beijing Medical University ) solutions were pre-
pared using normal saline and hltered. Tet
powder with a purty of 96.5 % . a raw material
for producing Tet tablets { Zhejiang Jinhua
Pharmaceutical Factory) was dissolved in an acid
solution and then pH was adjusted to 6.0, A
series of dilutions was prepared just before test.

Cell culture  MCF-7 and MCF-7/Dox
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{ NCL. [1sA ) enltured  1n

Dulbwceo” mninirnal essential mediom ( DMEM.,

were  routinely
GGibea) comaining 15 % hovine serum at 37 C
95 % air+3 % Q07 KB and KBy
cells from Instiide of Matera Medica, Chinese
Acaderny of Medical Sciences were cultured in
RPML- 1640 wediuwm { Gihen ) containing 15 %
hovine serum al 37 U in 95 % air + 5 %
cos

Measurement of anticancer activily The
tetrazolium { MTT) assay systern used here was

reported  one! * '

essentially  similar  to  the
Briefly. the cell suspension (4 x 107 — I x 10°
rella= L™ ") was wdded into 96-well tissue culture
plates (100 pL #well} and mcubated overnight .
The cells were then exposed to 200 pL of various
eoncentrations of a drug alme or a dug

After that, an MTT assay
L

combination lor 72 h,
was conducted in the same pattem* ', and the
1C: (95 % confidence limits) were caleulated by
weighted probit analysis { Bliss and Finney) .
Interaction of drug combination Based
on 1Cg, values of an individual drug and the ratio
of the ICg, values between the 2 drugs in a
preliminary experiment, Tet and Dox or Vin were

| - .
> For example, in a

mixed in fised ratins
preliminary experiment. the ratios of the [Csp
values of Tet #s Dox against MUF-7/Dox was
found tn be about 1:3. therefore, a ratio of the 2
drugs in a mixhoe was selected a< 1:3 usually
referred o as Group 2, and then the proportion of

one drug in the combination was multiplied by

3.0, while that of the other remained
unchanged. As a result, a total of 3 dilferent
ratios lor a certain  drug-combination { for

13, and 1:9 for Tel + Dox)
The 3 ratios were designated as
combination group 1, 2, and 3. The [C5, values
of each drug used alone and an individual drug in
and 3

Fach combina-

Instance, 3:3, 1
were ablained.

the combination group 1, 2, were
caleulated using probit analysiz.

tion gronp had 2 1Cs values: one was for Tet,

and the other for Dox or Vin.  Sum of lractional
inhibitory concentration { SFIC ) of the dmug
comhination was caleulated by the  following
equation: SFIC = ICs; of one dmg in the
combination/1Csy of the corresponding deug used
alone + 1Csp of the other drug in the combination”

If the

SFIC value was less or more than 1.0, or equal

[Cs)y ot the corresponding drug used alone.

to 1.0, potentiating or antagonistic, or additive
In addition the
1sobolograms were construeted'®’ . Tet FIC ¢ 1Cs,
ot Tet in the combination/ICs;y of Tet ulone) was
designated as a value on the abscissa of an
isobolic figure, while FIC ol the other drug ( Dox
or Vin) in the combination ( ICs, of Dox or ¥in in

interaction was thought to occur.

the combination/1Cs; of Dox or Vin alune] as a
When the isobolic curve

nature of the

vatue on the ordinate .
was concave or convex, the
interaction between the 2 drugs in combination
was considered to be synergistic or antagonistic.

Triplicate wells were used for each drug

concentration. Experiments were triplivated.

RESULTS
Inhibition of cell growth by one drug alone
The 1Cq, values ofTet were much greater than
those ol Dox and Vin against the 2 sensitive
cancer cell hnes, MCF-7 and KB cells. The
1Cs; values of Tet against MCEF-7/Dox and KBy
cells were less than those against MCF-7 and KB
cells { P>0.05). (Tab 1, 2)

Inhibition of cell growth by drug com-
bination When Dox or Vin was comhined with
Tet, 1Cs; values of Dox or Vin in the combination
group 1, 2, and 3 were lower than that of Dox or
Vin alone, regardless of which line of cancer
cellz was used. In general, 1Cs value of Dox or
Vin was decreased with increasing dose ot Tet in
the combination. With the 4 human cancer cells
used in this study. the SFIC values of all the
combinations between Tet and Dox or Vin were
less than 1.0, and the shapes of isoholograms for
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Tab 1. ICg of Tet or Dox or Tet + Dox against
MCF-7 and MCF-7/Dox in vitro . The ratios of Tet
vs Dox in group 1, 2, and 3, were 192:1, 64:1,
and 64:3 in MCF-7, and 1:1, 1:3, and 1:9, in

MCF-7/Dox, respectively. r = 3 independent
experiments. 95 % Confidence limits are in
parentheses.
Drug Ty agamns| canrer cells. junul+T
MCF-7 MCEF-7 "Dinx
Tet [ PRV O VR DO TURE ) [ W e (.
D (L0a7  0NEN- M) 300 nee- T4
Tel + Bhox
Group 1 Tt 2H0C-0722- 142 DM (01— 0.1%
Do Q01 C=004- 00200 0150 (- 00980
Varup 2 Tt 0.8 0.0 LAl DIST u0a2- 1350
Do Q013 (000 - 0025 0475 (0.163- 1.787)
Group 3 Tel D270 -0 M- 0.2580 D073 0-0.018- 0,141
Doy Q06 (0 - 00121 DAM (=005~ 142

Tab 2, ICg of Tet {pmol*L™') or Vin { nmel-
L") or Tet + Vin againsi KB and KBy, in vitro
The ratios of Tet vs Vin in group 1, 2, and 3, were
27 000:1, 9000:1, and JW0:1, respectively in KB,
and 6:1, 2:1, and 2:3, in KByyy, respectively.
n =3 independent experiments. 95 % Confidence
limits are in parentheses,

Drug 1€ agamsl cancer cells
kB KBy
Tel 10,180 (4.510- 15811} L4800 4584 -0.214)
Y u 190 -6 Tig- 23 4000 SWOL-T -
Tet+ Yin
Cropl  Tet 20770 -0.26- 3 340! 14308 -1 8- 2. %46
Yin D47 - G- (68 3 N I .1
Cowp 2 Tel 2030 (0265 4,995 (&S] 4 -1 442 -2 14
Y 0300 0.1- vt 4H s I (4]
teup3 Tl LBX)  (0.604- 3047 .8yl Y -0.572- 1,954}
Yin 051 (LT - 6663 B4 (-84 - D)

the combinations betweenr Tet and Dox or ¥in
were concave (Tab 3, Fig 1, 2).

DISCUSSION

Both the SFIC values and the shapes of
isobolic curves indicated a potentiating interaction
between Tet and Dox or Vin i the rombination
This

against the 4 human cancer cells in vitro
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Fig 1. Isobolograms of anticancer interaction

between Tet and Dox against MCF-7 and MCF-7/
Dox in viro .
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Fig 2.  Isobolograms of anticancer interaction
between Tet and Vin against KB and KB,, in
vitre

synergistic interaction was also found in the
combination of Tet and chloroquine against
Plasmodium faleiparum in witro'’,

The mechanism of Tet potentiating antitumor
activity may be different from that of Tet reversal
effect on the resistance. The latter pointed
towards the resistant cancer cells and might he

somehow related to operation of MDR,  such as=


http://www.cqvip.com

1967 02539750 Acla Phammacctomea Siniea T E B2 199 Jan: 20 (1)

<71 E-mail aps\@ server, <hene, a0, on Phn-Fax 86-21-6474-2019
Tab 3. Effects of Tet + Dox or Tet + Vin on cancer cells MCF-7 and MCF-7/Dox or KB and KByy, in vitro .

X + 5. The ratios of Tet/Dox or Tet/Vin in group 1, 2, and 3 are identical to those in Tab 1, 2. S and
R lines represent MCF-7 and MCF-7/Dox in the combination of Tet and Dox, or KB and KBy in the

combination of Tet and Vin, respectively.

SFIC: a sum of fractional inhibitory concentration.

Cancer Trial SFIC of Tet + [ow SFIC of Tet + Vin
cells Group 1 Group 2 Group 3 Group 1 Gmoup Group 3
& line 1 0.62 0.20 0.4 0.07 0.13 0.40
2 0.41 079 0.30 0.26 0.65 0.47
3 0.03 0.14 Q.09 0.30 0.33 0.24
0.35+0.30 0.38+0.36 0.14+£0.14 .21+0.12 0.37+0.26 037+0.12
R line 1 0. 18 0.6t 0.57 0.92 0.74 0.8%
2 0.4 0.20 0.m 0.13 0.06 0.4
3 0.07 0.4 0.23 (.53 0.30 0.03
0. 10+0.07 ¢.29+0.29 0.27+0.28 0.63+0.43 0.37+0.34 0.32+0.49
over-expression  of P-gpm . However, Tet mechanism of multidrug resistance .

manifested the potentiating effects against the
sensitive cancer cells as well as the resistant
ones. The sensitive cancer cells have nothing to
do with MDR. Therefore, involvement of MDR
can not become a convincing explanation for the
mechanism of Tet potentiating activity, at least
for the sensitive cells. Once enhancement of
antitumor potency of a drug by a potentiating
agent like Tet dominated MDR of resistant cancer
In this case, the

mechanism of the potentiating effect by the agent

cells, MDR was overcome.

may be or may not be associated with MDR
operation in the resistant cells,

In conclusion. the nature of the interaction
between Tet and Dox or Vin is markedly

synergistic,
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