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Abstract ; [ Objective | To investigate the effect of borneol on resistance to cisplatin(DDP) in small
cell lung cancer(SCLC) cells. [ Methods ] DDP-resistant LTEP-P/DDP-0.75 cells were treated with
borneol and/or DDP. The cell proliferation was examined by MTT assay,cell cycle and apoptotic
rate were detected by flow cytometric analysis,the expressions of P-gp and Caveolin-1 were eval-
uated by Western blot method. [Results | The inhibitory effect of borneol combined with DDP on
the proliferation of LTEP-P/DDP-0.75 cells was significantly higher than that of DDP alone(P<0.05),
and the reverse index of drug resistance was 2.246. Compared with LTEP-P/DDP-0.75 cells treat-
ed with DDP alone, LTEP-P/DDP-0.75 cells treated with borneol combined with DDP significantly
decreased in GO/G1 and S phases while increased in G2/M phase (P<0.05). Apoptosis of LTEP-P/
DDP-0.75 cells was promoted remarkably after treated with borneol plus DDP. Expression of
caveolin-1 in LTEP-P/DDP-0.75 cells was significantly higher than that in LTEP-P cells(P<0.05),but
there were no significant changes in LTEP-P/DDP-0.75 cells treated with borneol or DDP alone.
The expression of caveolin-1 in LTEP-P/DDP-0.75 cells treated by borneol combined with DDP
was significantly lower than that of the control group(P<0.05). However,addition of borneol did
not alter the expression of P-gp in LTEP-P/DDP-0.75 cells. [Conclusion] Borneol can partly re-
verse the resistance of LTEP-P/DDP-0.75 cells to DDP,and it may be related to the inhibition of
caveolin-1.
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Table 1 Inhibitory effects of borneol on LTEP-P and
LTEP-P/DDP-0.75 cells

Borneol Inhibitory rate

(g/ml) LTEP-P LTEP-P/DDP-0.75
0.25 0.034+0.011 0.033+0.006
0.5 0.026+0.016 0.033+0.004
1 0.033+0.015 0.038+0.004
2 0.021+0.012 0.035+0.009
4 0.054+0.022 0.069+0.002
8 0.056+0.018 0.046+0.001
16 0.081+0.023 0.056+0.006
32 0.113+0.009 0.044+0.016
64 0.158+0.019 0.083+0.010
128 0.207+0.017 0.130+0.009

Table 2 ICs, of cisplatin or cisplatin combined with borneol
against LTEP-P and LTEP-P/DDP-0.75 cells(g/ml)

Group DDP Bomeol+DDp Hesistance
index
LTEP-P 3.93:049 4.128+0.176°  0.95

LTEP-P/DDP-0.75 14.83+0.61% 6.605+1.6082%  2.25

(D In LTEP-P cells, there was no significant difference in the 1Cs, val-
ues between DDP treatment and borneol combined withDDP treatment
(t=0.79,P=0.46). @ In LTEP-P/DDP-0.75 cells,there was significant
difference in the ICs, values between DDP treatment and borneol com-
bined with DDP treatment (1=6.66, P=0.001).33) Both LTEP-P cells and
LTEP-P/DDP-0.75 cells were treated with DDP,and the difference in
IC5 values were statistically significant (1=15.32,P=0.000).@ LTEP-P
cells and LTEP-P/CDDP-0.75 cells were treated with borneol combined
with DDP. The difference in the 1Cs, values were statistically significant

(1=2.67 , P=0.04).
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Figure 1 Cell cycle distribution of LTEP-P and LTEP-P/DDP-0.75 cell lines
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Table 3 Effects of cisplatin or cisplatin combined with
borneol on cell cycle (distribution of G0/G1,S,G2/M)to
LTEP-P and LTEP-P/DDP-0.75(%)

Group Distribution LTEP-P LTEP-P/DDP-0.75
Control GO/G1 18.42+2.12 19.74+2.31
S 18.18+5.85 24.35+6.93
G2/M 63.18+7.61 55.92+5.26
Borneol GO/G1 20.22+6.38 21.92+7.05
S 26.95+1.47 20.19+13.96
G2/M 52.83+5.59 57.89+20.67
DDP GO/G1 18.97+6.48 33.03+4.93
S 5.32+3.12% 15.74+4.452
G2/M 77.16+2.48 51.23+8.89
Borneol+DDP  GO/G1 6.45+2.45%"  13.03+1.26™
S 6.78+3.31 4.21+6.29%
G2/M 86.77+11.04%%  78.75+6.66%

(D Compared with LTEP-P control group,the difference was significant
(t=3.05,P=0.028).2 Compared with LTEP-P DDP group, the difference
was significant (t=3.02,P=0.029). @ Compared with LTEP-P DDP
group,the difference was significant(l : t=2.62,P=0047;2.1=2.60 , P=0.048).
@ Compared with LTEP-P/DDP-0.75 DDP group,the difference was
significant(1:t=5.63,P=0.002;2:t=2.82,P=0.036;3:¢=3.79,P=0.013).

Table 4 Changes in the apoptotic rate of each cell line
by cisplatin or cisplatin combined with borneol(%)

Group LTEP-P LTEP-P/DDP-0.75
Control 3.25+1.55 1.93+2.14
Borneol 2.88+2.26 3.65+1.46
DDP 12.35+1.66 7.02+1.59
Borneol+DDP 13.44+2.34 12.00+2.58
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Figure 2 Apoptotic cells in LTEP-P cells and LTEP-P/DDP-0.75 cells by flow cytometry
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TR, 25 5 22 B Uk A BE 4 DDP 3 ¥ Table 5 Changes in relative protein expression of different cell lines

DDP BEAZ JE T 25 40 MR T, BbAh , A B 5% ik

after cisplatin or borneol combined with cisplatin

s T vk o T 2% 20 2 D S0 S 4 Cell lines P-gp Caveolin-1
O S o2k é: £ Fé o 4
ot ORI A e M repp Control 0.0450.005  0.17+0.01
L T kA SR SR S B o A R AT Borneol 0.0410.008  0.26+0.17
£ WIS T 1S . GUS A G2/M, Hirp G2/M DDP 0.036+0.006  0.22+0.14
P S RSE T Y 0 4K 4 S AR 4 2 o Borneol+DDP 0.044+0.009  0.34+0.12
° - T ’ Borneol 0.10£0.04  0.45+0.14
LTEP-P/CDDP-0.75 4ufiti £ G2/M 1 ) Lk 41| BH i DDP 0115004 0342015
Ham Borneol+DDP 0.10£0.05  0.12+0.09°

P-gp 72 H £ 25 it 25 1
(MDR1) 4 X %5 % 19 5 — 1~ ATP
44 &N (ATP-binding cas-
sette transporter, ABC) K % & H ,
B R E A 2 i Y AR T 2
Y2 i, DA T e AT 240 JH 1 245 40 v
J¥ . MDRI1 JEHRIL TR 22
it 245 J2 3 M i g Ak 7 R i 2
SR, B9 R ] P-gp 7E SCLC
R R Ak P N MR 2 rh 20 i
BRFEN B SR, 2 5 4GS
WS R EIBUNE A0 A
MR KRGy ¥ 5 e m S ek 7
Caveolin E—FhZ5EH, FEH
Caveolin1 Caveolin2 I Caveolin3

=Hr e, Caveolin-1 & /)N M

208

*:Compare to LTEP-P/DDP-0.75 control, the difference is significant(i=6.02 , P=0.002).
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Figure 3 Relative protein expression of LTEP-P cells and LTEP-P/DDP-0.75 cells
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