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The synergistic antitumor effects of ber berine a-hydroxy-g-decanoylethyl
sulfonate with hydroxycamptothecine and its effect on topoisomerase
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Abstract: Synergistic antitumor effects of HB (berberine a-hydroxy-g-decanoylethyl sulfonate, houttuyn
berberine) with HCPT (hydroxycamptothecine), and its correlative mechanism were studied in vitro. MTT
assay was employed to determine the cytotoxicity of HB combined with HCPT in tumor cells culture in vitro,
ICs, and combination index (Cl value) were used to evaluate the synergistic effects. The supercoiled DNA
relaxation mediated by topoisomerase I & II was measured by agarose gel electrophoresis assay, and influence
of HB was detected. The results showed that HB could inhibit the proliferation of tumor cells (SGC-7901,
SW1116 and SW480) in vitro, and the inhibition ratio was increased, 1Csy was reduced when combining with
HCPT. CI value of the two drugs was less than 1 in HepG2, SW480, SGC-7901 and SW1116 cells. The
lowest value was 0.447, 0.626, 0.161 and 0.178 in these tumor cells, respectively, further indicating HB has
synergistic action with HCPT on suppressing tumor proliferation. The agarose gd electrophoresis assay
showed HB can inhibit topoisomerase | & 1l activity of SW480 cdlls at the concentration of 2.0-8.0 mg-L ™.
HCPT is a typical inhibitor of topoisomerase I , the synergistic action between HCPT and HB on suppressing
tumor proliferation is perhaps related to the congenerous inhibition of topoisomerase.
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Table 1 Comparison of ICso between the groups of HB and
it plus HCPT on human tumor cells. [Cs ratio: 1Cso of HB
alone / 1Cs of HB plus HCPT; ICsp of HCPT were 30.8, 41.00,
and 11.12 mg-L ! on SGC-7901, SW1116, and SW480 cells,
respectively

HCPT 1Cs Of HB/mg~L’1 1Cso ratio

ImgL " "SGC-7901 SW1116 SW480 SGC-7901 SW1116 SW480
0 2498 2009 492 1 1 1
6 7.93 6.85  4.14 3.15 2.93 1.19
12 7.13 564 375 3.50 356 1.31
24 6.04 493 314 414 4.08 1.56
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Figure 1 Dose-dependent curves of HB in combination with HCPT on proliferation of human tumor cells determined by MTT assay.

Concentration of HCPT: 0 (<), 6 (m), 12 (4), and 24 (¢) mg-L "
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SRR B R, ClAE MG 73 llik 0.161 F110.178, 3%
%% (15 mgL™) B CI KT 0.3, K=,
LRI ETR S 2 R BEh A
3 EZEN Topol BRI

M DNA HLJK K J Aty B i a5 R (B 2)
AL, HiZjE DNA (pBR322 DNA, . Lane 1) 7F
Topo I 7EH FAAH HORER T FIZ ¥ DNA (Lane 2),
BE TN B8 58 3R FE (R 1 v, PR 4 P 3283 52 21 4,
20 mgL™" (Lane 4) I A7 W ZAMHIVE ], FILAIR
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Table 2 Synergistic inhibitory effect of HB with HCPT on
proliferation of tumor cells. Description of ClI value: 0.1-0.3,
strong synergism; 0.3-0.7, synergism; 0.7-0.9, moderate or
slight synergism; 0.9-1.1, nearly additive'®

Drug/mg-L ™" Cl
HB HCPT HepG2 SW480 SGC-7901 SWI1116
15 24 0.447 0.626 0.161 0.178
7.50 24 0.708 0.714 0.320 0.292
3.75 24 0.768 0.792 0.539 0.404
1.875 24 0.838 0.866 0.721 0.659
15 12 0.455 0.666 0.203 0.218
7.50 12 0.722 0.721 0.379 0.311
3.75 12 0.797 0.797 0.679 0.430
1.875 12 0.930 0.881 0.764 0.730
15 6 0.569 0.677 0.283 0.282
7.50 6 0.723 0.769 0.418 0.354
3.75 6 0.833 0.838 0.699 0.550
1.875 6 1.000 0.936 0.882 0.910
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Figure 2 Effect of HB on pBR322 DNA relaxation mediated
by Topo I from SW480 cell. 1: pBR322 (0.2 ng); 2: pBR322
(0.2 pg) + Topo I ; 3-6: pBR322 (0.2 pug) + Topo I + HB (1.0,
2.0, 4.0, and 8.0 mgLY; 7: pBR322 (0.2 pg) + Topol + 50
mg-L " HCPT; A: Nicked/linear DNA; B: Supercoiled DNA
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Figure 3 Effect of HB on pBR322 DNA relaxation mediated
by Topo II from SW480 cell. 1: pBR322 (0.2 png); 2: pBR322
(0.2 pg) + Topoll; 3-6: pBR322 (0.2 png) + Topoll + HB (1.0,
2.0,4.0,and 8.0 mg~L’1); 7: pBR322 (0.2 ug) + Topo II + VP-16
(100 mg-L™); A: Nicked/linear DNA; B: Supercoiled DNA

W5 A 97 2 ) P BB 25 49 22 1) ) B3 TR0 A7 1 B
3 EE A2 B AF B ROR BT 259 22 TR) 4 A7 A P TR A
H, BA R T BT 0t i m . By 29 al5e 7
RZ, B2 R R a5, AR TR 255 i H]
F1 255 SR R g e A Y 7R R AR 9 ) S B 45 SR R
calcuSyn 73 At AN [ 41 5475 7K -6 TH 254 2 17)
(AR EAR ] SRR, AR T S IR A 46 5L C1 18
AHITIR T 25 2 TR B B ) ARDINERES HC R, i
A& NG /KT 1) CL AR ] 0 W7 24 400 2 TR BB B
FRTR 25 SR, sz 0t 22 R N M T 4 2R 4 R 41
(HepG2. SW480. SGC-7901. SW1116), thigHss#
B H R - IS FH 24 RN AR B P 24 4D 48 i 30 1)
A, RWIAAAAEAEFEHUE T, WY 25I06 0 )l 4 Ja i



+ 394 - Zj2E 2% 4R Acta Pharmaceutica Sinica 2011, 46 (4): 390- 394

IR A 7, 1Coo FEAR, 117 CI B 545 S — 28 R
TS FRFR ST B P AR

DNA $f b ) il & 47 A I 4ERF DNA 523
FUL S ST DA I KN T A (R A Y B, B
HI A T B R 2 (BN . DA SR B
BERL AL AT 4 Sl e rE . Ui ZOGE N B A
Topo I 254, i S AN A e sz BH,  BH 140 i 3% 5
Kim S5EPURESE BN SERL AT AR 4 9- 25 L /N BE R
%t Topoll 47 B &1 #PEAEH, 7 100 nmol-L ™~ 9 8 ]
PAT5T DNA XUFEIMTRE . AW ai R R, m%S R
(2 mg:L™) BIAT4miE Topo I A&k, A shI4E H bt
WP R A B R A, %K E X Topoll v #th
AAPBIVE, AR b AL B nT RS B 2 R I AE
Rz —

XoF &b R 4 B SE IS BE TR B, R R A
A (R b At v v, LR RIS, ml Rk
JAAML T, FEI R 4 AR 28, HA I CD44Ve
FIE R4 B R ARERIA SR>, IR R, 3%
5 Z 0GR H DU 25 BAA ASTRIRE B2 1 V) )
i R Ve, 5 7R fY Topo T 4047 3 = 0 B 7
AL 2 AR AR T A 24 B I P ] A 4 g o ik 2
80%LA |, KILAAE T M R, whe S M2t
A FEMLE S T BB R A 2% o IX 6k — 20 TF i i %% it
JitRg HLR) A T FH 2 — IR S R X, W
LR P9 P TR 25O RO I R I 48 5 3 A et — 20
W5

Refer ences

[1] JaBZ. lon pair compound of berberine and houttuyfonate:
CN, 200510136655.2 [P]. 2007-07-04.

[2] LiB, Zhu WL, Chen KX. Advances in the study of berberine
and its derivatives [J].  Acta Pharm Sin (2% 24#k), 2008, 43:
773-787.

[3] Wang ZH, Lin J. Effects of berberine on the proliferation

and differentiation of HL-60 cells [J]. Chin Pharmacol Bull

([ 24 #1238 4 ), 2004, 20: 1305-1308.

(4

(5]

(6]

(8]

(9

[10]

[11]

[12]

[13]

Yang J, Lin J
berberine [J]. China Pharm ("1 [ Z4\l), 2009, 18: 4-5.
Kruczynski A, Barret JM, Van Hille B.

Inhibition of mice implanted tumor by

Decreased nucleotide
excision repair activity and alterations of topoisomerase
Ilalpha are associated with the in vivo resistance of a P388
leukemia subline to F11782, a novel catalytic inhibitor of
topoisomerases | and Il [J. Clin Cancer Res, 2004, 10:
3156-3168.

Yang YD, Chen YG, Wu H, et a. Antitumor activity of
compound Mirabijalone B and its effect on DNA topoi somerases
[J. Chin Pharmacol Bull (' [H 24 # 2% 5@ #}¢), 2009, 25:
1345-1349.

Center for Drug Evaluation, Sate Food and Drug Administration.
Guidance on non-clinical study of cytotoxic antitumor drug
[EB/OL].
[2008-04-01]

State Food and Drug Administration, 2006
http://www.cde.org.cn/zdyz.do?method=

largePage &id=31

Chou TC. Preclinical versus clinical drug combination studies

[J. Leuk Lymphoma, 2008, 49: 2059-2080.

Chou TC, Motzer RJ, Tong Y, et d. Computerized quantitation

of synergism and antagonism of taxol, topotecan, and cisplatin

against human teratocarcinoma cell growth: a rational approach

to clinical protocol design [J]. J Natl Cancer Inst, 1994, 86:

1517-1524.

Li TK, Bathory E, Lavoie EJ, et al. Human topoisomerase |

poisoning by protoberberine: potential roles for both drug-

DNA and drug-enzyme interactions [J].

39: 7107-7116.

Biochemistry, 2000,
Kim SA, Kwon Y, Kim JH, et al. Induction of topoisomerase
II—— mediated DNA cleavage by a protobererine alkaloid,
berberrubine [J]. Biochemistry, 1998, 37: 16316-16324.

Lin J, Peng HY, Wang X, et a. Antitumor effects of berberine
a-hydroxy p-decanoylethyl sulfonate in vitro [J].  Pharm Clin
Chin Mater Med (1 24 24 B 51 IK), 2011, 27: 15-18.

Lin J, Peng HY. Apoptosis of B16 melanoma cells induced
by berberine a-hydroxy-s-decanoylethyl sulfonate [J]. Chin
Pharmacol Bull (H [E 25 ¥ 245 4)2), 2010, 26:1630-1634.



