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Table 1. List of indicator strains

okF oA B SSardRe A #4335

Indicator strains Culture temp. (°C) Gram Remarks
Escherichia coli DH 5o 37 - Bacterium
Klebsiella pneumoniae KCTC 2001 30 - Bacterium
Salmonella typhimurium KCTC 2057 37 -  Bacterium
Pseudomonas aeruginosa KCCM 11321 37 - Bacterium
Staphylococcus aureus KCTC 1621 ) 37 + Bacterium
Bacillus megaterium ATCC 14945 30 + Bacterium
Listeria monocytogenes KCCM 40307 25 + Bacterium
Candida albicans KCTC 1040 25 Yeast
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T (OIP1E LT Sephadex G-502.2 FHH 23 25cm
X 50 cm, Sigma Chemical Co.)*ll OJP1(100 mg/m)E 2 ml F
& 3ml/min 522 25ml N BH& AUtk e} &
g2 A=-bH1902 FEES SHI O™, dextrans
standardZ 33 OJP1o.E28E] ¥-2lHo] v Fi} Flel Bk
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M Hi Q¥

A E S 5,000 units/ml penicillin-5,000 pg/ml streptomycin
#} 10%2] FBS (fetal bovine serum)’} -2 RPMI 1640 (Gibco)
= ARE3t 5% COZE THEL FEIF FAIEE 37°C Wi
oA wjkstATt. QM) vk Felle T 2-33] A wl
AE AFNFEReH, 6~74vt}t PBS (phosphate buffered
saline, pH 7.2 MEE A& F 0.25% typsin-1 mM EDTA
2 REE MEE 2t ol v 9AEE e & wAE A
Z¥slal sdlo = Fa1F BARAA AleidS Alsgsint.

MTT assay

MTT assay= FE Roche AFellA I3 Cell proliferation kit
I MTT)YS ARS8t oh-3 o] Jgstant. wieF Sef2==
Bag Ao A$E 025% trypsin-l mM EDTAS 2~3ml
713l Wolw & RPMI 164080 2] S ml 2] 200X goll A 5
E7F QARG A AERGEX10%2X10° cells/mlyE 96
well plateell 100 w¥ F71skx, Heldd 28e Q) 2184
thdA 2 LE|udRie PRSE ikl TERE NI &
7} welld 108 3718l tzaole PBSRF 10pl H7kete
100% AFET2=2 3Tt FFolo] 37°C, 5% CO, ¥id7|elA 48
A 2275t BIGA AT B $ plae®] 7} wellel] 5
mg/mle] MTT (3-[4,5-dimethylthiazol-2-yi]-2,5-diphenyl tetrazolium
bromideYZ 10 W¥ A7 s)Zea THA) 37°Cell A 4 A7 B wjeFst
o MTT7F SJAE=E 39t vl £8 5+ A% formazan
ZAE =o]7] Y3l solubilization bufferE 100 w® H7}et 3
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Fig. 1. Gel filtration chromatography of O. japonicus polysaccharides.
Aliquot of polysaccharides dissolved in distilled water was applied to
sephadex G-50 column chromatography. Fraction was collected and
monitored by Phenol-H,SO, method.
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OIP1E FEHE M ¥ auo] Hejsted gt &4 A
3t 43, 23 FigdMe s dedls a8 C
albicans7} 2049 mme] AANE 74 £ B4& e,
B ANAIT S syphimurium™ 3523 AR S, aureus=
Z4z} 18420 mme} 17+ 1.0mme] JAHE Jehi At =3t
AE o] AFEFQ E coli®t =54 AT P aeruginosal
el A dzad] ZTEEYAES, 1580 52 3 JE-
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Table 2. Antimicrobial activities of O. japonicus polysaccharides (OJP1) in the disc diffusion method

Inhibitory zone (mm)*

Indicator strains OJP1 (mg/ml) Propolis (mg/ml)
100 90 70 60 50 100
S. aureus KCTC 1621 17.0+1.0 13.0£2.0 12.0+0.5 12.0£2.0 12.0£2.0 11.0£1.0 15.5«1.3
B. megaterium ATCC 14945 15.0+1.0 11.0+1.0 10.0£2.0 9.0£1.0 )P ) 10.1£1.0
L. monocytogenes KCCM 40307 12.2+0.9 12.0£2.0 11.0+1.0 10.0x£1.0 10.0£0.5 9.0+£1.0 11.1+1.0
E. coli DH 5a 15.0£1.0 13.0£1.0 11.0+0.1 11.0£1.0 10.0£1.0 9.0+1.0 14.0+0.7
K. pneumoniae KCTC 2001 14.0+1.6 12.0+1.0 11.0£1.0 11.5+£1.3 10.5+1.3 10.5+1.3 13.0+1.0
S. typhimurium KCTC 2057 18.0+£2.0 15.0£1.0 14.0+0.6 13.0£1.0 13.0+0.9 12.0£1.0 13.0+£1.0
P. aeruginosa KCCM 11321 13.0£1.0 12.00.7 11.00.7 9.0£1.0 9.0+1.0 8.5+0.2 11.0£1.0
C. albicans KCTC 1040 20.0+4.9 14.0£2.7 13.0£2.2 10.0+1.0 9.0+0.7 9.0=1.0 11.0+0.8

Bacteria and yeast were incubated in the anaerobic chamber at 37°C, 30°C or 25°C for 48 hr.

Superscript a: All values of means + S.D., Superscript b: No inhibition
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Table 3. Antimicrobial activities of the OJP1 in the fluorescein diacetate
(FDA) method

490 mm 655 mm

Indicator strains

c-s C-S
S. aureus KCTC 1621 0.369 0.100
B. megaterium ATCC 14945 0.391 0.136
L. monocytogenes KCCM 40307 0.255 0.032
E. coli DH 5o 0.491 0.163
K. pneumoniae KCTC 2001 0.273 0.049
S. yphimurivm KCTC 2057 0.400 0.181
P. aeruginosa KCCM 11321 0.450 0.133
C. albicans KCTC 1040 0.524 0.098

FDA method was performed as described in materials and methods.
The OJP1 was dissolved in D.W. and 20 ul (200 pg) solution of the
OJP1 or the D.W. as control was added.

Superscript a : Control, Superscript b : Sample.

N A% HIL:3E A& LJERATH(Table 3, 4).
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Table 4. Measurement of minimal inhibitory concentration (MIC) of
the OJPI1 against various strains grown in the anaerobic system through
broth dilution method.

Indicator strains MIC (mg/ml)
S. aureus KCTC 1621 5<

B. megaterium ATCC 14945 20 ~10

L. monocytogenes KCCM 40307 10~ 5

E. coli DH 5o 5<

K. pneumoniae KCTC 2001 5<

S. typhimurium KCTC 2057 5<

P. aeruginosa KCCM 11321 5<

C. albicans KCTC 1040 5<
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sto] Apdehe 258 HTHFig. 7, 8).
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Fig. 2. Time- and dose-response effect of the OJP1, FI or FII on viability of A549 cells. Cells were cultured with different concentrations for 48 hr and

72 hr, and cell viability was determined by the MTT method.
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Fig. 3. Time- and dose-response effect of the OJP1, FI or FII on viability of HeLa cells. Cells were cultured with different concentrations for 48 hr and 72
hr, and cell viability was determined by the MTT method.
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Fig. 4. Time- and dose-response effect of the OJP1, FI or FII on viability of AGS cells. Cells were cultured with different concentrations for 48 hr and
72 hr, and cell viability was determined by the MTT method.
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Fig. 5. Time- and dose-response effect of the OJP1, FI or FII on viability of SK-Hep-1 cells. Cells were cultured with different concentrations for 48 hr
and 72 hr, and cell viability was determined by the MTT method.
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Fig. 6. Time- and dose-response effect of the OJP1, FI or FII on viability of Sarcoma 180 cells. Cells were cultured with different concentrations
for 48 hr and 72 hr, and cell viability was determined by the MTT method.
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Fig. 7. Morphology of A549 cells exposed (48 hr) to control (A), | Fig. 8. Morphology of Hela cells exposed (48 hr) to control (A), 1
mg/mi of QJP1 (B), F1(C) or FII (D). mg/ml of OJP1 (B), F1 (C) or FII (D).
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Fig. 9. DNA fragmentation analysis showing induction of apoptosis
A549 cells were treated with 250 pg/ml of FI or FII for different time
intervals. Symbol: M, 100 bp DNA marker; C, untreated control; A, 6
hr; B, 12 hr; D, 24 hr; E, 48 hr; F, 72 hr.
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ABSTRACT : Studies on Biological Activities of the Polysaccharides and Oligosaccharides of Orostachys
Japonicus
Ki Hoon Kim, Eun Young Kim, Yea Oon Kim, Geum Ok Baek, Han Bok Kim' and Dong
Seok Lee* (Department of Biomedical Laboratory Science and Biohealth Products Research
Center, Inje University, Gimhae 621-749, Korea, lDepartment of Life Science, Hoseo Uni-
versity, Asan 336-795, Korea)

Polysaccharides were prepared from Orostachys japonicus by extration with hot steam water (OJP1). The OJP1
fraction was further purified by Sephadex G-50 gel filtration chromatography to produce FI (polysaccharides)
and FII (oligosaccharides) fraction. The average molecular masses of FI and FII fraction were determined to be
3050 kDa and 13 kDa, respectively. The antimicrobial activity of OJP1 was tested against 8 strains of bacteria
and one strain of yeast by the disc diffusion method, fluorescein diacetate (FDA) method and broth dilution
method. The OJP1 exhibited a very strong growth inhibition to Candida albicans. The OJP1 remarkably sup-
pressed the growth of Salmonella typhimurium and Staphylococcus aureus. The OJP1 showed higher growth
inhibition to Escherichia coli and Pseudomonas aeruginosa than propolis, positive control. When the anticancer
activity of the OJP1, FI or FII was examined against human cancer cell lines and the Sarcoma 180 cells, these
widely suppressed the proliferation of cell lines in the MTT assay and morphology study. Especially, they
remarkably inhibited the growth of A549, HeLa and AGS cells. Also treatment of cancer cells with OJP1, FI or
FII induced apoptotic cell death characterized by DNA fragmentation. The OJP1, FI or FII exhibiting various
biological activities such as antimicrobial activity and anticancer activity is expected to be developed as new
bichealth products.



