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Antitumor and Anti-metastatic Effect of Mineral Powder
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Mi Young Yun, Dong Hee Kim*
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Antitumor and anti-metastatic effects of mineral powder(MP) were studied. In the present study, MP did not
exhibit the any cytotoxic activity against leukemic cells such as L1210 and U937 tumor cell lines in vitro. Also, MP
did not exhibit the any cytotoxic activity against solid cells such as A549 and B16-BL6 tumor cell lines in vitro.
However, in vivo, MP exhibit a significant antitumor activity in BDF1 mice bearing Lewis lung carcinoma cells(LLC) with
inhibition rates of 46 and 23% at 200 and 100 mg/kg/day, respectively. Furthermore, in pulmonary colonization assay,
MP exhibit the inhibitory effect of tumor metastasis. From these results, it was concluded that MP had antitumor and

anti-metastatic activity suggesting its application for the prevention and treatment of cancer.

Key words : Mineral powder, anti-metastatic activity, antitumor activity

A =2 Z fIEZ W 5542 §5 BEoldle B9 E Ue e
Z oEx drk

mju| @A (mineral stone)2 AlEnVg, 14, dels, ofd, 2 019} Zol Hol HABEHES oly] 7K delado]
&, ZE UEE, vilE, 2 29 vhiigh] S56 Z429E, SEHA 1 AU AL e FAolth HAFEHE
52%, Eigolet T2 U S4& &40 F alAl7E W oAE YU S E8sla BIEE ARSPIT oI, B82E
HZol ik YA ot AZrkede 22 28 Fal MFol J-E BE AR, A 9 7 TS FUEE
Al713L, s R E87t Aotk dedd der, Zelole 5= ol = #EEo] S8 Urt Kk LEUHREH P HES0I

& B9 GA22E JEsHH A6k, 9, At 2R ol it 22 U0F AT JUES EYEHL EXADE B9 UME B
T Akdol BRI ek W Y 4 Quk B3], |2 oF 4559] Z1E niuRE FH5
ALFEe £ BFEBNAN BAAE SollM AS Qom, 11 E E3) 23 v Eo] SR AR YA
AR A, E g, 459 AR, EYddd 'T‘F/H§] 2 UEA ot S9E 0 ol “S7EE AYUsA IS
B Bo] B g3} i 71EFE D o, ZHjdlE o] A71BgsH ARy FHIAL tilE e & Ha]
Mool 91% old WEETIL YA Ut 5 88, dupd g oD, ¢lRol SO L M, "SUIREE
Sgide FHEHEOTILE 5H, ol2uE W EEE &5 AR 50| YA HAHS A F0] gl ZalS FgAIGHH vt
508 5248 AASIL, 4ol YERCIL UM Th 22 el 2 HEkL 358 B T3 Sk A
Wk S 1em’® 30501 ol 7HY] 20 FHo] Qo] 4 SEZEAT ol Wold "FE MEd BRAeVIE AEAY

2o F22E, ndlE 8%, o|2udatgy) dEeHg wEe) 24 ZhgoiAof ofoll ol & = Ui’ Ei‘é‘}ﬂ ATt

* FAHK} : AED, UKL EF BSE %3, tiAEHT 302k olgiell BEOEZoE ZF 33719 GrEBE] ﬂ%okﬁ =z

- E-mail : dhkim@djuacks, - Tel : 042-280-2623 o] 5o} Yot 53), kol H A7 /16 1 A Hx
-4 : 2005/05/27 - 4 1 2005/06/28 - AjEH : 2005/07/30 BEM BlA@HE) SRl MR RN EME) o] 7Hekwlo O_Wl

- 1011 -



A&

542 EWIGHL At 5 2ol AEUS gaart ¢l
AWA B 2w Yo o ik BBEE B8
3l S4g AASKL At Ao UBLE AT = s
2 QIGHE ACEHN ZHio] BEMES SHsHE0IL LY

=
SAEOE 085k TAN B2 T} AuET = Agolct
ol

1. 88
aslo]  A18H RS 4FES0 o ICR
(International Cancer Research, U.S.A)AIS C57BL/67] 7=
(FHsHsI S S e oA FFUUC} LS S 45(18~20 g)
9} BDF1A A% = SLC, Inc(Japan) AIZRE] 4@18l0] A8
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2. AloF Bl 7]

Adlol] A}R3B AJek2 RPMI 1640, fetal bovine serum
(FBS), dulbecco’s phosphate buffered saline(D-PBS), HBSS
(Hank’s balanced salt solution), glycerol, bromophenol blue,
trypsinEDTA,  3{45-dimethyl-thiazol-2-yl}-2, 5 diphenyltetrazolium

-bromide(MTT), penicillin-streptomycin, ~sodium  hydroxide,

2 jsopropanol &

trypan blue, phenol red, sodium azide
Sigma #47, ethanol, HCI2 Merck #f7, sodium bicarbonate
Gibco %S 22 fHFHSIMCE 717 CO incubator(Vision
scientific Co., Model VS-9108 MS), clean bench(Vision scientific Co.,
KMC-14001), centrifuge (Beckman Co., GS-6R), inverted microscope
(Nikon Co., Japan), bright microscope(UEX -DX, Nikon), linear
accelerator(Varian Co, US.A.), ELISA-reader (Emax, U.S.A), rotary
vaccum evaporator(Biichi 461), autoclave (Hirayama, Japan), micro-
pipet(Gilson, US.A), autostill WG25(Japan), titer plate shaker(Labline
Inst, USA), culture flask(Falcon 3024), multiwell plate(96-well,
Falcon), conical tube, disposable pipet (5 mé, 10 mé, 25 mé, Falcon)
syringe filter(0.22, 0.45 m, Falcon)5& AHE3IN

3. B2MR Az

ojdlEd, AZoked, 84, Ated, 984, Wk, I8 E
2 BEZ AlBolA Tslol Fulsiglct. E8lch 4719 7 H=
10kg¥ & 400 WA Z 12} BHBIGC) 1A BaiEE 2529 R
ol Y= WRZo] 11,0000 252 12417 7148 Thg, THA
AA18] 12417 EOF 213] 1L, ] B2 ZHLE 7188} The A3
= 1S 93] viEsIint TREAE HEE AR F AdR0M 4
EES Aol 2,000 w4 Z 241 Balislol BEARES AMAsl] U

MEEZ ARETISIC

4. AN Zuf2f

In vitro MY HIEO= AS49(ATCC CCL-185) Ak,
U937(ATCC CRC-1593.2) MfiRs#k, B16-BL6(ATCC CRC-6322),
ol L1210(ATCC CCL-219) &+ MZE HRAsIET o159 &
wWe % L-glutamineo] EME RPMI 1640 #5iol 56°C K
ol Al 3053R miEsiol AR¥EMAKAIZ) fetal bovine serum(FBS)&
10% &3k 1% i (penicillin-G  10Ttunits/ streptomycin
100 mg)@t NaHCO; 2 g& Wsle] #&EsIirt

5. L1210, U937 QF=oll tieh Mz Es &8

Y BEolAl logarithmic phased]] T&¢F L1210 #if3
g ol7] ABl] HE 248579 Aol 36~37CE iiRdt mediumE
WS culture disholl FEHES 2~3x10° cells/nt 27} HAH
walo) 1HR EsA7) %, # 08~1.0x10° cells/ml&) BET} 5
TE L1210 Bl BEGS USCh M SEEEx10" cells/
n) S 100 uiA 96well platecll I FHkle HEkol7] HIE Fof
fgi{ﬁoﬂ VEHEA)7) 3L 20438 sonicationdst # AXSEE THE A]
E8M 100 4E 715lo] AYTFOZ sl om, tiEToll = BB
WIS w1l 37°C, CO; incubatorol| 4] 4885R] £ & MTTko]
el MHMEME SHESIATE

5. A549, B16-BL6 5ol g Al 2=4 &7

10% FBS7} & 71E MEMI} RPMI 16402 & 5% COy, 37T 9]
ZAA MEZES wieFsh AMESINCE In vitro ME=Y 33t
= =AEl7] 96k B16-BL6SF A549 A E = 1x10° cellsS U937
cell2 2x10° cellsS YA EHFO] HE S 4] well & 100 A 96
well plated] 2FBIQICE 015 48417} BiSH & viYHE T
W] I B16-BL6, A549 cellol] MTT(5 mg/me) 10 pA) BIL 4A]7H
B0 siBIGITE BlYo] Byt plateE PBSE AIASH £ DMSO
100 S B A20]4] 208 2R3 & ELISA reader® 570 nm

oAl BEELE ZESIT

7. Bl6-BL6 Q}50] WA Az kg &5

01% gelating 96 well plateoll 100 pi4 EZF3l coating
BIYCE 0] plateE 4TolA] 12417} 0|4 ¥}X]8t & PBSE 33| Al
3 ohS AZRAIZITE ZF welloll BSA(10 mg/me)E 100 wd] &
Z=3lo] 37T wi7loliA] 1A Bt QXIS & PBSE &Y%t 2
WO T AT YUS B16-BL6(Gx10" cells)E 7+ wello]l 2
7ol & AH=EO HES QI 37T QoA BIUBIEE
Qb ME7} well HiHoll B7] A1ZF g uf OHES BiXE 27
AASIL PBSE A& & MTT(S mg/me) 10 w2 €L 4AE &
oF WBIUCE wigdol B plaeS PBSE MEHE %
DMSO(10040)E B AM20l|4] 205 8kX|5H & ELISA reader®
570 nmollA] EZLE FHINCE

i}

8. 5180 QrH| o] TiB AEH| =710

ICR U} A9 BERERO] 7AR 558 %E sarcoma 180 fARE
EAS 87 Folod BT BAEBAEKE gl 400xg= 253
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i SrEEcle Ml wEme S SE R Eme
REE EEAEK FEAIA TR B8l ERRe K
xS % EXE RIMERE BIIAI7] DL sarcoma 180 METHE HY
SIATE EH—ot HHE 33 kSt % hemacytometer 2 Mo]
107cells/ Q) EE7} DL 2 M BHRS DEL O) BHRS
ICR 1}248] & HAR n|5le] 0.2 md DI B &
ABERAEE] & BE 6DIEIE BESINTE RS Ae]alE4 0.2
nE, AT GEMES Qelalgdso] HERZ 89 02 nS
ZNE AMESled 200, 100, 50, 25 mg/ke/dayS] =F 2 np20] o
o 18] EOZ @B EA RESINT) 25 Fo njRAE X|AK]
710 GHZ BofElE Ao ARZY ZAE FF6I0]

8. In vivo Tumor inhibition assay™

Teruhiro®] B O Z Lewis lung carcinoma cell& v}2A%
1x10° cells/me9] RV} BT HIM SRS THEIL O] BiER
€ BDF1 np2A9 1% A=golo] BHESINTE BiE & 2485/
BB & RS niZlE EEsIRrt a2 MeldlEs 02 o
S, YBTS BEHEG ME)AlEso] HERIY 8 02 e
thE ALE8M 200, 100, 50, 25mg/ke/dayQ] B2 BRR Ao
M 13) &0 REESIITt. HEYES AR tumor volume
OF 2 arzt 8 w7HAl FHSIGEHEE 2%F). 11 # tumor HA71E
A T o] AlARI O 2 tumor HAE 73510 inhibition

of tumor volumeE ZX3IHT}

ol

2

L{em) % W2(0m2)

TV= 5
Mean of TVof control group
IRTV=— Mean of TV of treated gorup

Mean TVof control group

TV : Tumor volume, L: Tumor length, W @ Tumor width,
IRTV : Inhibition ratio of tumor volume
9. EAXE
418l A= unpaired student’s T-testE ARSI EAAE)
E 315.0m, P<0.05, P<0.01 & P<0.001 £E0A] o8& HS

gi=s
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1. Q| zzoll Tthel M Z=d 53k
1) L1210 &0l thsh M Z=Y

VEMES L1210 kol thola Aol AHE3SH 500, 250 B
125 pg/me REECIA Z1RAQ] il S VERAA g
(Table 1).

Table 1. Cytotoxic Effect of mineral powder on L1210 Cells
% of inhibition

Concentration(ug/ ml)
500
250
125

2) A549 QFFo] thE MEZEH

BEAES A5 ol ol Agol AFESH 500, 250
125 g/ ne BEEOIA) EEQ! MY SIS UERIA 2irh
(Table 2).

Table 2. Cytotoxic Effect of mineral powder on A549 Cells
% of inhibition

Concentration(ue/ ml)
500
250
125

3) U937 o) gk MZEY

BEMES U937 mEkol thalAl AEol ALEEF 500, 250 2
125 pg/mé EEOIA ZEEQ] MfEEY FUE UERIA] 2Tt
(Table 3).

Table 3. Cytotoxic Effect of mineral powder on U937 Cells
% of inhibition

Concentration(ug/ ml)
500
250
125

4) B16-BL6 ol thdh M Z=Y

BEE2 B16-BL6 fE#kol tholA] 8ol ARESH 500, 250
W 125 pg/nt BECIA AEHC MigHE EBE UERIX o
Qc}H(Table 4).

Table 4. Cytotoxic Effect of mineral powder on B16-BL6& Cells
% of inhibition

Concentration(eug/ ml)
500
250
125

2. B16-BL6 9] BA AX gt

B16-BL6 A|E9] gelatin® 2 coating®! well®] HFEHHO| o)
P &R BERE O &R, ZBEMLES Ago AEE AES
1S LIERAA] Q= 500, 250 B 125 pg/mlQ) BEA STOE
ffap s HIEMERE VERRTHTable 5).

ot

oY
< o
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d
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Table 5. Inhibitory effect of mineral powder on B16-BL6 cell
ahdesion to gelatin

Concentration{ug/ m)

% of control

Control 10000£8.35°
500 64.65+5.32"
20 13.72+6.66"
125 0363+8.38

aMean * SE *Stalistically significant value compared with control datal™P<0.001,
"P(001, *P<005)

3. In vivo EHHI3]

1) S-1800] ojAlgl ICR A9 oF o) nixle S

- 1013 -



5-180 YA ZE ICR np229) Aofulslol] BiEsE & 24
22 AT B2od 79 o H& A EHE Table 60f LIERAL
r}. Table 601419} o] thETY & FAIE 1.7520.07 goltl vl
A Bl ZERE A Al cycophosphamide 78]
oF TA= 0.84£0.05 gAY 52%9) oF AA G AE VERN
QICE olofl HIBHAL BEXE 200 ngS TS 29 U FAE
1.06:0.08 gO & 39%2] 994 U ¢ & AR GHE LERN
QATHP<0.05). =S 100 e TS 79 & FA= 1241011 g
OF 28%9] & Q& ARAINE UERIRSU FOEE 8l
3hH, olHrt W2 shoAs & &8 AHNEANRE LIERA
UATh

0

0

(023

==

Table 6. Effect of mineral powder on ICR Mice Bearing Sarcoma
180 cell

Concentration Tumor weight

(ng/kg/day) @ % of inhibition
Control 175007 -
200 106+0,08" 3
100 1242011 28
50 171064
25 1.75+007
Cyclophosphamide 0.84£005™ 52

a Mean * SE b The antitumor activity was determined as inhibition ratio(%) in
comparison with unirea-ted control group. Cyclophosphamide (2 me/ke/day) as a
positive group was administe-ted 1p. *Statistically significant value compared with control
data{*™*P¢0001, P01, “PX0.05)

2) Lewis lung carcinoma’} ©]4]¥l BDFl P}R220
il &%

Lewis ling carcinomaZ ©]41¢t BDF1 DpR20] thel Z&
AEY SrE e Table 70f UERNITE. Table 70419k 0]
AT tumor volumeS 2,459.67+105.91 ard)w) HlahA] B1a
EAE AREE ZURQ taxol FAATE
1,580.67+50.19 w2 A} 36%2 ta S VFERARICE olol HIdH
A BEAE 200 g2 Fo3 79 tumor volume ¢t A=
1,346.33+32.94 mrEA 45%2] R4 Ae FEIAE LIEINRL
CHP<0.001). ®3F 100 meE FAgt T tumor volume&
1,883.35+36.38 w2 23%9 {4 e dAaAE VERHIT

(P<0.01). 319, Ol BT} 2 sTolMEs BUFTHE LEMIA &
OH‘/‘.
ATk

OF A 7(]—0]]

= OO

tumor volumes

Table 7. Antitumor activity of mineral powder on BDF! mice bearing
Lewis lung carcinoma

Concentration

Tumor volume

(ng/ kg /day) () % of Inhibition
Confrol 245067£10591a -
200 1,346.3332.04™ 4%°
100 1683.35+36.36™ 23
50 245075£98.21
% 24553648539
Taxol 1,580.67:£50,19" %

a Mean * SE b The anfitumor acthity was determined as inhibition ratio(%} in
comparison with unirea-ted control group. Taxol (125 me/ke/day) as a positive group
was administered. *Statistically significant value compared with control datal™P<0.001,
=P(001, "P¢0G5)

3) HgHol SJAdE

B16F10 melanoma QAEE C57BL/6 npRA9l miEwol
Zaksle] H 2 FMolXZl & BEMEE T Fojet 29 o
O] A E3HE Table 80i LIERHRACE. Table 801419k o] tha
o] HZ Fol® colony = 88.33:9.5601t) vlol4l HIWEEE
AH2E Q] adriamycin Fol 78] colony 4 50.23+8.38%
A 44%9) kAol G AWE LIERARICE olol] vlaiAl a4
2 200 mgS BT 79 colony =¥ 57.67+5.78FA] 35%9] &
g4 Q= HeEo] AAMENE UERAYTHP<0.05). TS 100
S =G 79 colony £ 71.67:636% 19%9) HeFHo) A
AMETHE VBRI OLE R4 giRict. 81, olHnt HE &
TolAE FYMol AHMENE VIERNA] 23UTE

Mo

Table 8. Anti-metastatic actvity of mineral powder
Congentration

Colony numbers % of inhibition

(mg/keg/day)
Control 88.33£9.56° -
20 5767+5.78" 35
100 7167+6.36 19
50 86.41£18.35 -
25 8759+12.25 -
Adriamycin 50.23+8.38" 44

a Mean + SE b The anttumor acivity was determined as inhibition ratio(%} in
comparison with untrea-ted control group. Adriamycin (125 mg/ke/day) as a positive
group was administered. *Statistically significant value compared with  control
datal**P<0001, “PL0.01, *P005) .
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coating®l matrixoll tHEt MIRKTE MK BRE TES 2, Al
ZEHES UEUA &5 =50 500, 250 9 125 pg/met 22
=ToA] FYH((P>0.01) AE STAEEQ! MEHE EERR
LIERACHTable 5). 8} in vivo #HFH0] ABdlAE BEY
2 SIH(P>0.05) e STEH MojddA 2ES LIERA
CH(Table 8).
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A2 AEROF, in vitrooA] oy 7IA] YA Zo thalA] A ZE=

& ETE VERMIA iRtk 2L in vive EHIEOA BF

MBS 200 mg/kg/dayS] ETollAl S-180 ¢S olalsh AF %}

LLC QM ZE ol4c ol oAl 242} 39% I 45%21 & 4
Z AdAMEHE Lkt EF BSHES in vitedFolA
B16-BL6 YUAMIEQ] gelatine]l thdt RAKA] EHE LERIOH,
in vivo A&loll4] 35%9 H¢Ao] dRMEHNE UERITH
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