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Synergistic Anticancer Activity of a Mixture of Anticancer Agent with Proteoglycan from Rhanella aquatilis against
Human Colon Cancer Cell HT29. Park, Hae-Ji and Kwang-Hyeon Kim. Department of Life Science and Biotechnology,

Dong-Eui University, Pusan 614-714, Korea

In order to investigate the anticancer activity of an anti-yeast substance (AYS), a proteoglycan produced by Rhanella aquatilis
AY2000, the cytotoxicity of the AYS against cancer cells was determined in vitro. The AYS was not cytotoxic to the human Jur-
kat T cell or the mouse sarcoma 180 cell, but was cytotoxic to the human colon cancer TH20 cell. The AYS was increasingly
cytotoxic against human colon cancer cells in a dose-dependent manner at range from 62.5 to 500 ug/ml. Anticancer activity by
combination of the AYS and an anticancer agent was also determined. The anticancer agent combined with the AYS was
shown to possess greater synergistic anticancer activity against human colon cancer cells, as compared with the anticancer

agent alone.
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Candida albicansol] 3R+ 28-S 7FAthH[15]. W2kA AYS
o] A= et NZ=A 79 AYSE FHEXA=E &
8¢ K48 B JIE A YU AYSE 2831
of o] EFAZL o Az daf FUaRE FAAE 5

UeAE ZASHATH WA AYSY A2 gt *ﬂi%*é
2 QA Jurkat THIZ, vp--29] sarcoma 1804 Z E <l
A hg HT20MZE 22 stglet. ol& YAlZ= 10%
FBS7} dFg% RPMI16408j A& 96-well microplate]
1% 10° cells/ml7} =& @11, CO, incubator (37°C)o) Al
24A17F Fot v RN T B 2] A Zo A AE
= AAND & 433 =2 4 E 2 FIEE AYSH
Al grFeFA)S A71ske] CO, incubator (37°C)ollA €73
gt 712k(1~39) Bt HFAIZ] T BSE A2 = MTT
HBle 2 SA5 AT B3 FAEAALS FAA FFEA
B 2L GAZ BET vHwstgon A EZo S
A& (%) Cell growth inhibition (%)= 100 — (Sample
Ass0/ Control Aszg) X 1002 YERAATH 1 A3} 1A Jurkat T
A Z &} uf2 A9 sarcoma A E= ZHZF AYS (500 ug/ml) A
2o Al 20% o]5te N ZASAA = A Y Fo2-Eo] Ve
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Fig. 1. Cytotoxicity of AYS against cancer cells.

Cytotoxicity of AYS against cancer cell was determined by MTT
method. Cancer cell (1.0 x 10° cells/ml) was incubated in a 96-well
microplate. AYS (250 pg/ml) was used to determine cytotoxicity
against human colon HT29 cell. For cytotoxicity against human
Jurkat T cell and mouse sarcoma 180 cell, AYS (500 ug/ml) was
applied respectively. Each results represent the mean + standard
deviations.

WA gFgtot, 1A B¢t HT29A4 2= AYS (250 ug/ml)
Ao A 24X7F Toll= 22.2%, 48K]7F Toll= oF 38%2] Al
ZAEo] A= Ach(Fig. 1). TebA AYS7E QA i<t Al
Lo BEAA 2 U e ER AYSY =5 S7HA
713, Bt A2 9] wi g AIZHE o 58 A AYSE R ¢
EH O Y A9 AES AR 7 =AE AESS
1 A3} 62.5-500 ug/mle] AYSE Hajd 3 N2
B FAIZH(48T} 72 hr)ol] wheh & SEHOoR O &S
AAH T (Fig. 2). E3F AYSS} 7| FAAQ EFA 2ol ot
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Fig. 2. Growth inhibition of human colon HT29 cell by AYS.
Human colon HT29 cell (2 x 10° cells/ml) was incubated with dif-
ferent concentrations of AYS in a 96-well microplate for 3 days.
Growth inhibition of the HT29 cells were determined by MTT
method. Each results represent the mean + standard deviations.

ol 7l HH 4oz Fstth &, AYSe 7|E A
7} 365 96-well microplateol] 1A ThA¢F HT29 A=
(1x10° cells/ml)E HZE3 & CO, incubator (5% COs,
37°C)oll A 3UZt WAl & MTT He 2 A 5 573
3ta, AYSQF 7]1& YA o] it fractional inhibitory
concentrations (FIC)Z} XFIC(sum FIC; fractional inhibitory
concentrations)§ A&t o] & 2% Ao gt F5&
& HAESIT. ol AHEE FAY FEE AYSE 500 ug/
ml, etoposidex= 50 ug/ml, 1 ¢ paclitaxel, 5-fluorouracil
3} doxorubicine Z+Z} 20 pug/mlo] AREE QT 1 A3} AYS
o 7|E FUAY EFESC] 449 71E YA 2ok H
< 735t B HT29 Al229] A5 AAAZth(Table 1).

Table 1. Synergistic anticancer activity of anticancer agent mixed with AYS against human colon HT29 cell.

. ICs0 (ug/ml)
Anticancer agent T

Alone (A or B) Combination (A+B) FIC SFIC?

Group 1 Etoposide (A) 11.3 6.3 0.0628 0.6203
AYS (B) 250.0 15.7 0.5575

Group 2 Fluorouracil (A) 3.2 0.4 0.0628 0.1878
AYS (B) 250.0 15.7 0.1250

Group 3 Paclitaxel (A) 0.06 0.008 0.0628 0.1961
AYS (B) 250.0 15.7 0.1333

Group 4 Doxorubicin (A) 0.6 0.1 0.0628 0.2295
AYS (B) 250.0 15.7 0.1667

@YFIC was calculated for each well as FIC4 + FICg where A and B are the two drugs in the well. The FIC of each drug was
calculated as (ICsp of the drug in combination)/(ICsq of the drug alone). ZFIC was calculated for each ICsy. ZFIC < 1: synergis-

tic, ZFIC > 1: antagonistic, ZFIC = 1: indifferent.
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webx o] E FAIE ATt Y HT29 A28 3U7t uj
FAIZ T SAHE IC gk E&sto] F 7HA] kA o
5t SFICE AF&31H [AYS + Etoposide] ZIHE-2 0.6203,
[AYS + 5-Fluorouracil] 352 0.1878, [AYS + Paclitaxel]
ZFEL 0.1961, [AYS + Doxorubicin] EFHE-L 0.2295%]
t}. Canfield [4]0] &J3}H ZFIC Zko] <10]H A2 A4$2Hg
(synergistic) WEFW L, ZFIC Ffo] >10]H A2 A3 2+-&-
(antagonistic) UEHHH, XFIC7} 13+ 5 YstH A2 B3
A Zgstcta 7| &stE Tt uhEkA in vitroo A AYS+
49| 7|1& FUA Y} £t} ARSI BE H$of ZFICY
ol 1 Hop Agto g o5 A& dEo R ARSI
Hoh AYSSF @ste] ARESHS W A tiA o HT294
Zof thgt FzHg-o] A5 HUth(Table 1). §3] o5 %
A Az tiet 28 m7tU &0 ol AR AYS
ot o] FUAE TSt Fdart 2A FAHYLE
E2AYSE €39 Y E2AZ ATE 7HA 7 vk A
Z-E o). meba] AYSS} 439 FUAIE ERER FoAZE F
5 71E FYA 9 Fe AaAE ¢ o] FYA ) g7t 7&
4 YU 5 OB Z AYSE FARZAZA A 2| 7o
5}3t8 ¥ Al (chemotheraphy) 9] 2L £ 2A 7FeAdS U
B it 3 dutA o s 3FobA S S A "IN Z
9] 7]59lE FFE ol HIAEZE T FAsS &
E FEA T2t Tl Aol et A o] "o
A Fofe) 2h02 A A Ytk old AL 1
3to] H 2o WY 2 (immunotheraphy) J3}7] ¢t
AEXE o]Fojx 1l 9Jth12,18]. & AYSE in vitroo] Al
hPBMC (human peripheral blood mononuclear cell)E Hj
9FA|7|®H cytokine?l IL-6, TNF-02} IFN-r&H|7} S =591
THData P|A|&]. §3] AFFEA A7 dAEZ F
A& AA Sl = F238 9L FEE AYSE in vivod]
A AN ZE S A Hol= FYA Fol7|t St
ZEtol] gt Aol ol = FAEE tha 24U 4 ¢l
= Zolzta AZE

AEH O AYSE in vitroo] ] B E QZH o= QA T
Y HT29 Al 28 52 AAAFen, 7| A=
W&o AS 45 HT29 Al 2o gt Fatgol s H Ut
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Rhanella aquatilis AY2000 757} A= 4£9] gt
Bl Fanyd B2 AYS)] et FEE/ES £AEH]
913} in vitroolHd AT Tha AYSS AEZEHS RASH
Aot 1 A3 AYSE A Jurkat T A Ze; opA9
sarcoma 180 A2 Hiajr = AZE54S YA g3e
w9l i AAE 2] colon cancer TH20 A Eo= A|EE

g eIt 3 o] AYSE 62,5614 500 gl 5
EYEH o2 AARILAZA ol AZSHE F7H4I7
o BT ofUje} of AYSSH AW FUAE EFEH] AT
AT A PYAE BEO A2l A meh QAP
2ol @ FAEI} % 45E A
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