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The Anti—Cancer Effect of f—Gluconsan Calcium on Oral Cancer Cell

Ji-Hye Kim, Yun-Sook Jung, Hye-Young Kim', Young-kyun Lee?, Jae-Young Kim?, Youn-Hee Choi, and Keun-Bae SongJr

Departments of Preventive Dentistry and *Oral Biochemistry, School of Dentistry, Kyungpook National University, Daegu 41940,
1Depar’[ment of Dental Hygiene, Kangwon National University, Samcheok 25913,

In recent years, there has been a global trend toward the importance of natural extracts for the prevention and treatment of human diseases,
B-glucan is known to have anti-inflammatory activity, anti-cancer, and improvement of immune system, Polycan is purified -glucan from
Aureobasidum pullulans SM-2001 . The anti-cancer effects of B-gluconsan calcium, polycan and calcium gluconate complex, were evaluated in
human oral cancer YD-10B cells, YD-10B cells were cultured in the presence of 0, 0.5, 0,75, 1 mg/ml B-gluconsan calcium for 48 hours, MTT assay,
cell counting, and observation of cell morphology were conducted. The number of cells decreased and cell morphology changed in the 0.5 mg/ml
of B-gluconsan calcium, Almost all cells were dead in the 0,75 and 1 mg/ml. MTT assay showed a dose-dependent reduction in cell proliferation
(p<0.05), These results indicate that -gluconsan calcium exhibiting anti-cancer effects in YD-10B cells through changes in cell morphology and

cell death,
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cheggh Eofoll ] FgE L Yok, 2 Fel A= p-glucan
o] gkot FAol| th3 A= AR ERE F3 5 zymosan©]
sarcoma-180 g 2] 4R-E JAgtt= Bl o] dx|
A A= 3 et

A8 0 2 45 5= B-glucan BE wa B Saccha-
romyces cerevisiae9t -2 S 2 ZRE] A==, U]
A AAEE g5 o] B-glucane U¥EA O 2 Phellinus
linteus\} Sparassis crispa®t 22 WA o2 HEH &4
. E3] Za % ZF Aureobasidum pullulans SM-20019]]
A f-el A1 E p-glucan polycanoleh =™, v
Aot FAA £ 59 msol AFHn g
olo] B AFoAE A 2-E B-glucan F 3}}<] polycani}
A58 495 71A= calcium gluconate E3-E21
B-gluconsan calciumo] T3¢k 4| 3£20] F2]3 A of W)X
= e APt 8, o] & Bl AR o X EAR
Al 7Fs A& AlAlstaLat g
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1. ATy AL
o] A3 o] A}-8-9 B-gluconsan calcium-e & & & Aur-

eobasidium pullulans SM-2001-& &2, ZA|, 7}+-3 B3
t}3AQ1 polycanol] 3185 57| Sl ZE2F 7Y
oJEE 198 EFZ uEA EZR (F)olzlnto]
(AriBio, Seongnam, Korea) 2 #- ] 2 e 2 2| ¢uigko
o, AME3L7] A7A] 4°CollA B3t del. B-gluconsan
calcium-2 RPMI 1640 (Corning, Manassas, VA, USA) Hj
Aol 1 mg/ml FE==Z =21 3 syringe filter (Sartorius Stedim
Biotech, Goettingen, Germany)E ©o]-8-3} o] oJ3A|7] o}-S
0.5,0.75 mg/ml9] =2 3]X5} g}

=

o
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o

2. M Z 8

M EF L3 (KCLB, Seoul, Korea) 0 2 F-E] F-ont
< YD-10B oral squanmous cell carcinoma cells2 10%
fetal bovine serum (Corning), 1% penicillin streptomycin
o] Z3+¥ RPMI 16405 0]8-3}] 37°C, 5% CO, 9| %73}
oAl wekalgdtt. ME7} platee] 80~90% Z2l3HH
phosphate buffered saline solution (PBS)= 23] $=A| 3l &
trypsin-ethylenediaminetetraacetic acid (EDTA; Corning)

£ ol-&sto] At Hj st At

3. M =Z e 2&

96 well plate?] 7} wellol| HEE 5x10° 7% B335},

37°C, 5% CO, incubatorol| 4] 351+ vl 9F3} of plate v}=}ol|
HESo] #ASE= 519ct. o]F wjAE B-gluconsan
calciumo] 0.5, 0.75, 1 mg/ml =2 342 RPMI 1640
v 2] 200 ul= A3} 48417 52t A 2l 3t At 2 2| Ak
$E F 33} A0 3L o] g3kl 1008, 2000 ] w2 A
o] Yo WshE BT o2 Yo VSTt B
2 RoE BRI R Qe 7t HEE 3w g Ao
2 33t

4 M=ZES A

6 well plate Aol A 1x10°7] 2] M EZ 5} 54t u) oom
B-gluconsan calcium-2 =2 48A|7F 5t A28}
], PBSE 23] 443t & trypsin-EDTAE o]-&-3}¢] welloﬂ
FA&Eo] de= AESS FRAFAY FRE HAEE
hematometerE ©]-§-3to] 213 Aw|4 o= Al3}s} %i‘:}-
5 MTT

96 well plate 2] Z} wellol] A|EE 5%10 MR Sk uj ok
3t & B-gluconsan calcium< F=H 2 & 2]} gt} 48417
% 5 mg/ml thiazolyl blue tetrazolium bromide (Alfa
Aesar, Hheysham, UK)E 37°Col|A] 4A|7F ¥k-$-A]ATE A
X v S A A g 3 dimethyl sulfoxide (Duksan, Ansan,
Korea)E #535}¢] dark blue crystalsS £-3] A]7] 3L, mic-
roplate autoreader ELISAE A}1-8-3} ] 570 nm2] 1}4}of| A

FRES S48
6. £7l B4

THE EE ART SARAHE RZES]] IBM
SPSS Statistics 213 ver. 22.0 (IBM Co., Armonk,
NY, USA)S ol 3to] 24stglom, A4 fo4 B4
2 3 FrolEFL 5% = A4 A5 At B-gluconsan calcium
Fod AEs 9 AEF 2242 Kruskal-Wallis testE o]
galglen), $AH R foia o]} AR HE A<
0.05), =3¢ H <= A 3 Tukey test Y 0 2 AR AAS1 Tt

2 1

1. MIZHEl #H3t

B-gluconsan calciums F=EE At du|Foz
G WstE A Et, 0.5 mg/ml A 2ol Al 27}
A8 2ol 5L Folde AE Fele "I Hol = AS
golg 4= 9%t 53] 0.5 mg/ml o]4¢] 5= 0.75, 1 mg/
mlol A= 78] ®E A E7}F APESE] A E A7 7SN B
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Fig. 1. Morphology changes of human oral cancer YD-10B cells by g-gluconsan calcium.
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Fig. 2. The effect of g-gluconsan calcium on the number of hu-
man oral cancer YD-10B cells. The values are presented as
mean *standard deviation. Bars with same letter means there are
no significant differences among p-gluconsan calcium concen-
trations by Tukey test using ranks (p>0.05).

=9Itk Fig. 1),

2 Mz s}

B-gluconsan calciumS FE=HZ A sto] NEZFE F
A Alrsiet A9 T 5 o]EH 0 2 MEF7F A ATHp <
0.05). Al e Ax¢} np7kA 2 B-gluconsan calcium
< A g T2 o} F AR A sA] 2 ol vls| MEF
7} f-olat A A oM (p<0.05), RE T 7+ frolg 2}
o] X 9rh(p<0.05; Fig. 2).

3. MTTof| 25t M= MEE 24
B-gluconsan calcium 3] 2] o] w}& YD-10B A| EZ 2] ZA]
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Fig. 3. The effect of p—-gluconsan calcium on the viability of hu-
man oral cancer YD-10B cells. The values are presented as
mean *standard deviation. Bars with same letter means there are
no significant differences among p-gluconsan calcium concen-
trations by Tukey test using ranks (p>0.05).

£2 Z4517] 9J5he] MTT 248 21413 25}, p-gluconsan
calcium$ %] 2|8k #& o} F AL ] 2|5}A] g2 7ol H3
BEEF AE Ao A35E A (p<0.05). &3] B-gluconsan
calcium A 2|2 =7t S7Hekel met Al 24 At o
Al S7Vehe Fde HRA 2, 0.5 mg/ml A 223 0.75 mg/
ml A2} 7be] 4ol Aholi= 1ol eslekp>0.05; Fig. 3).
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Hl5LH go] ereiAl e, W AAH LR s5 AE
4% 5o del AHgHn grt Y. pglucan X

]

Wa 4 oft W&

=
o] B-1,3 glycosidic bondE F41 02 T =],
Age] 3ol thatm 7ol uhet Eeststy 54
A 7)%5 0] thach?.

B-glucans 7] el we} E7atH B, 7o 22 9
ol79] Aol A frollM FEH= AEA B-glucand} HA, &
B 5 A= AEHE A AU AR EH]sh= v
AEA pglicano 2 ks = ot B A% feo
B-glucane B-1,3- Ao 71 T30 p-1,4- AF o] 7}A
FHE o] F= BATZE 7, nAE 29l B-glucan
< B-1,3- 22| 718 x| B-1,6- 2] 7HA FE £ o]
Fe BATERE HolA Hed olEg 79 Aolvt
B-glucan®] BAol JFg F7) B} Jurdo 2 ¢
dEA7} f-oirtal Gl WAleA FE3 B-glucan
F2 B-1,3/1,6- FZE 7HA L o, B-1,3-, =& B-1,6-
AdTEG AEY £3 T8 Eg $5d AoZ B
31 9rp?. o] Aol A}4-H B-gluconsan calciume] A
= 32l polycane Aureobasidum pullulans SM-2001
oA gt AAE B-glucano & B-1,3- L B-1,6- Agto]
M2 EFH e B-1,3/1,6- 725 st o] ¢ 7
GaFHE vetd gt ASEH Y o] & Felstr] $15te] o
FA1 773 AlE<1 YD-10B cellol] polycan®] 385
¥ o] calcium gluconate”} £ B-gluconsan calcium
AElato] A X Aol vXe QS AuEgtt 2 4
3}, B-gluconsan calcium 0.5 mg/mlS A 2|3+ 7 A EZF
7ot Fef Al Wizt 2 E 9l o ™, 0.75 mg/mlS A
g Ag-ole Ao RE AE7} APESE AL F9le &
At} o] 213t A= B-glucano] A E o g 23] &4
Hohes AAME, AASAE, T-AE 59 F4Ae 4
A Zo] MY7)5E SASIAA SAE] TS JAA
Atk B 7|2 ATEF tha 2ol 2 B grt”. 1
U G AT ollM = B-glucano] Al Ee 2F] 28317 =
e} =45l 9)th. 22 Choromanska 202 72 oA
<4 B-glucano] AFA|ZUF A4319] 472 AAA7]
I, A AIE P388/D19] A2 FHAIXITAL B arsto],
B-glucano] XA 7|5 3/ B ofgt GAlE 2] 2322l <
A 71%-& F7 b 9ok =3 Yoon §7 & Al A}
L5 A 22 Aureobasidium pullulans SM-20010] A+
3} polycan©] cyclophosphamide® WA S Fak3l H
2] TNF-a, CD3+, CD4+, CD8+, IL-1B, IL-10S t}A]
S7HANZ 2N M7 5 5= AS &t 2
AT 9] ofu] A oA = B-gluconsan calcium *] 22 tj

& e

¥ o o

ol

4

AH| 3 raw 264.7 celle] A o] EA43lE+= AL MTT W
& &3l &<l 3tk(data not shown). o] 2]gt A5 = vl
Fol B2 ul| Aureobasidium pullulans SM-20012F-€ A
AHE polycane QHA| 2] A4S AFH R JAAZ B
olzl 975 9] 3ds T3l GAE FA ol FFS vA
= Ao 2 AZtHd)

o] 93 B-gluconsan calcium2 ©]-§3}o] QhA| E 9]
7ol A JeFE Bk A WA ATeks ol 9}
SIck. eh} Agol AE FEolA e ol FolFls] wlol
AtgolAl 48T v FERE AFESH] $EiA e FF
TEAE 9 QAP0 FUHH o B FE Eojof & Aol
T3 W75 #HE AT E vhFe A@THE o] 835
of gta s vehdle Aggt 73S ghsle o] gt

2

1L

o AFoXE HAFEES B-gluconsan calciumo]
T4 A E2| T2 Aol vl X Jakg H7st iz} st
o, o3 Z2 428 At

-gluconsan calcium 0.5 mg/ml 2] 2]l A Al E42] 74
2o} Fe syt #FE 0, 0.75, 1 mg/mloi|A= 79
EE ANEZ7} AHEsET). B-gluconsan calciume FEHZ
228t A3}, YD-10B M7 5= o&EF 0 8 7HAast Y
© 1 (p<0.05), MTT £4] A3}, B-gluconsan calcium =] 2]
T2 ol F AR A5t A] 2 7ol vlEl BT AlE &4
o] A3t=E|ATHp<0.05). o] AARES TN B
], polycan¥} calcium gluconate E-3A]<¢l B-gluconsan
calciume 77 A E2] A oAl &7} Q= Ao R
Az}t

o
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