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AIM: To study whether tetrandrine ( Tet) and
dauricine (Dau) can reduce doxorubicin (Dox) re-
sistance in the harringtonine (Har)-resistant human
METHODS: The drug cytoloxilies
were determined by counting cell numbers and

leukemia cells.
colony formation. Cell cycle phases were assayed
by flow cytometry, Dox contenis were quantified by
RESULTS: The non-cytotloxic
concentrations of Tet and Dau potentiated the

Dox fluorescence,

growth-inhibitory actions of Dox in the Har-reswst-
ant HL6O cells. The colony formation effiencies
were reduced from 60 % by Doxt0 0.2 % by Tec+
Dox and 9.2 % by Dau + Dox. Retardation of the
G-M phase cells was increased. But Tet and Dau
did not poteatiate Dox cytotoxities in the sensitive
HL&0 cells. Dox accumulation in the Har-resistant
HL60 cells treated by Tet was increased. CON-
CLUSION: Dox resistance in the Har-resistant
HL60 cells treated by Tet or Dau was reduced, due

to the increase of Dox accumulation in the cells.

One of the mechanisms of multidrug resistance
in tumor cells is overexpression of cell membrane
glycoproteins, termed P-glycoproiein ( PGP ).
PGP pumps antitemor drugs out of tumor cells,

) ' .
(1.2} " Calcium antagonists

causing drug resistance
and scme calmodulin inhibitors such as verapamil,
nifedepine, trifluorapine have effect on reversion of
drug resisiance, binding directly to PGP"Y, but
side effect of them is intolerable in clinical use. Sc
searching for other potentialors to overcome drug re-
Tetrandrine

sistance may be ancther avenue.
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(Tet) effectively circumvented the resistance of

Chinese hamster cells 1o doxorubicin
{Dox)'®. Dauricine (Dau)} is a bisbenzyliso-
quinoline alkaloid from Stephaia tetrandra'®. 1In

this paper we studied whether Tet and Dau could re-

ovary

duce Dox resistance in the harringtonine ( Har )-
resistanl human leukemia 60 {(HL60) cells.

MATERIALS AND METHODS

Cells and druges The Har-resistant HLG60 cells and sen-
sitive HI60 cells were routinely cultured in RPMI-1640 medi-
um {Gibco), supplemented with 10 % — 12 % bovine serum
at 37 T in 95 % air + 5 % O0. The resources of Ter and
Diox were described™ . Dau, extracted by Prof PENG Si-
Xun in China Pharmaceutical University, was dissolved in
HCl 1 mol* L™! and adjusted pH to 6.7 with RPMI-1640
medium.

Drog inhibition of cell growth About 5% 107 cells+L ™!
at exponential growth stage were seeded into 24-well plate,
and treated by the drugs in triplicate for 72 h.  The cell via-
bility was detected by trypan blue exclusion and the cell
number was counted with Coulter Counter {England}.

Colony formation assay  Abour 400 cells/well were
seeded in 24-well plate in 0.25 mL of the mixture consisting
ol RPMI-1640 medium, the drug solution diluted with
RPMI-1640 medium and 3 % agarose at the volome of 811
1. The final concentration of bovine serum wes 25 % . The
cells were culiured in 2 5 % 0 incubator at 37 'C with
100 % homidity for 4 — 6 d.
counted under an inverse microscope.

Drog accomulation  The accumulation of Dox in the
HLBD cells was quantified by Dox flucrescence'™ .

Flow cytometry 1 x 10% cells - L™! at exponential
growth stage were ireated by the drugs for 24 h.  The cells
were collected and fixed with 3 mlL of 70 % ethanol
{—20 T). Before measurement, the ethanol soclution was
discarded by centrifugation and the cells were rinsed twice
with PBS(NaCl 137, KCl 2.7, Na,HPO, 8.1, KH,F(O, 1.3
mmol* L.”').  Having been digested with RNase A 10 mg
1.7 at 37 C for 30 min, the cells were stained with propidi-
um iodide (P, Sigrma) 50 mg-L."" at 4 C for ar least 1 h.
The fluorescences in the cells were measured with FACS 420
(Becton-Dickinson) . The data were calcalated by the com-

The colony numbers wers


http://www.cqvip.com

< 18O - BIBLID: 138N (1253-9756

Acta Phanmacologica Sinica FRA&MER

1996 Mar; 17 (2)

puter with DNA cell-cycle anelysis software- Ver C { Beeton-
Dickinaon) .

RESULTS

Inhibition of cell growth The Har-resistant
HLEQ cells had cross-resistance to Dox. The viabil-
ity of the sensitive HLB0 cells treated with Dox 20
pg-L ! was about 35 %, and that of the Har-resis-
tant HL60 cells was about 28 % in Dox 4 mg-L " '.
Having been treated with Dox 4, 2, 1 and 0.5 mg
.1, the viability rates of the Har-resistant HL60
cells were 24 %, 56 %, 82 % and 87 %, and, in
adding Tet 0.25 mg * L™!, reduced to 10 %,
10 %, 9 % and 19 %, respectively {Fig 1).

1075% Cell numbers

Day S mg-L~"4+Dox

[1] 1 F3 3 4
Darorubicin/mg L™

Fig 1. Growth-inhibitory actions of Har-resistani HEL60
cells by drugs. » =9, ¥is. P<0.01 vs Dox alfone.

Dox showed a stronger growth-inhibitory effect
on the cells when the concentration of Tet was in-
creased to 0.5 mg+*L."!. The viability rate of the
cells treated with Dox 0.5 mg- L™} was 87 %, but
reduced to 5 % in combination with Tet. These
concentrations of Tet had little inhibitory effect on
the Har-resistant HLB0 cells. Dau enhanced the
growth-inhibitory effect of Dox on the Har-resistant
HLB0 cells. The viability rates of the cells treat-
ment with Dox were 33 %, 59 %, 80 %, and
91 %, but reduced to 14 %, 26 %, 44 %, and
55 %, respectively, in adding Dau 5 mg- L.
The non-inhibitory concentrations of Tet and Dau
slightly potentiated the Dox growth-inhibitory ac-
tions on the sensitive HLBO cells.

Inhibition of colony formation Tet 0.5 mg
‘L."! and Dau 5 mg - L™! had little effect on the
colony formation of the Har-resistant HL80 cells,
but reduced the colony formation efficiencies of Dox

from60 % t0 0.2 % and 9.2 % in the groups of
Tet + Dox and Dau + Dox, respectively.
tentiating effect of Tet was stronger than that of

The po-

Dau. The colony formation efficiencies on the sen-
sitive HLBQ cells revealed little difference between
Dox and Tet + Dox or Dau+ Dox (Tab 1}.

Tab 1. Inhibition of colony formations by doxornbicin,
tetrandrine, and dsuricine in harringtonine-resistant and
sensitive HL60 cells, n =6, X I s.

*P>0.05 "P<0.05, “P<0.01 vs control.

P>0.05, "P<0.05, "P<0.01 vs Dox.

Colony Percent
Celt Drugs numbers (%)
HL60/Har Control 318+ 20 100+ 6
Dox 1 mg'L™" 139+ 18 60t 6°
Tet 0.5 mgrL.”! 305%22 96+ 7
Dau 5 mg-L~'  293+28 93 tg*
Tet + Dox 1.0=0.8 p.20+0.25
Dau + Dox W0+8 9.2x2.7
HL60 Control 316+15  100.0x 2.9
Dox 10 pg-L~1 128113 40+ 3
Tet 0.5 mg~L~! 318+22 101 + 6
Dav 2.5 mg-L"1 253x9 93+ 4b
Tet+ Dox 131+8 41.5x2. 24
Dau + Dox 109+ 10 J4+ 3

Retardation of cell cycle progression In con-
trast with the control, the cell numbers in the G;M
phase slightly increased by Dox and the cell cycle
phases were treated by Tet or Dau had no change.
The cells treated by Tet + Dox or Dau + Dox were
retardated in the GyM phase, which was increased
from 17 % by Dox to 49% by Tet + Dox or 30 %
by Dau + Dox (Fig 2}.

Increase of Dox accumulation The Dox accu-
mulation in the Har-resistant HLBO cells treated by
Tet was increased about 0.2 pg in contrast with
Dox alone. Dau exhibited no effect on the Dox
accumulation in the cells {Tab 2.

Tab 2. Effect of tetrandrine and deuricine on doxorabicin
accammlation in harringtonine-resistant HL6O cells. a =9,
Eis. *P>0.05, “P<0.01 vz Dox.

Dox aceumulation,
Group

/5> 10° celts
Dox 10 mg-L ™" 0.68+10.08
Dox+ Tet 0.5 mg-L~? 0.89%0.18°
Do + Dau 5 mg-L"! 0.670.13"
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Fig 2. Cell cycle phases in Har-resistant HL60 cells treated

with Dox + Tet or Dox+ Dau. A) Har-resistant HUSO cell
as control, B) Dox 1 mg'L™", C) Dan 5 mg'L "', D)} Daug 5
mg'L™!+Dox 1 mg-L™ %, E) Fet 0.5 mg'L™", F} Tet 0.5
mg L' +Dox 1 mg'L7',

DISCUSSION

In this report we have confirmed that Tet and
Dau conld redvce the Dox resistance in the Har-
resistant HLBO cell line, and that the mechanism of
reversal of the drug resistance by tetrandrine was to
increase the Dox accumulation in the resistant cells,
However, the molecular mechanisms of reversal of
multidrug resistance by tetrandrine remains to be
further investigated. Verapamil, a calcium antago-
nist which effectively overcomes the drug resistance,
can directly bind the PGP (170 kDa) in many drug-
resistant cell lines®% . We did not detect the over-
expression of PGP (170 kDa) in the Har-resistant
HILS0 cell line. There was no detection of PGP
{170 kDa) in the Dox-resistant HL60 cell'™ . Tet
overcame the doxorubicin resistance in Chinese ham-

3

ster resistant cell line'®', and so did in the human

leukemia cells. Taken together, Ter may be re-

garded as an effective drug for overcoming multidrug

Teslsiance .
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