COVPCSI TI ON COVPRI SI NG EGG W | | TE- CHALCANTHI TE FOR PREVENTI NG OR TREATI NG
CANCER FI ELD OF THE | NVENTI ON 5[ 1] The present invention relates to a
conposition conprising an egg white-chalcanthite for preventing or treating
cancer, and nore particularly, to a conposition for preventing or treating
cancer, which conprises only an egg white-chal canthite prepared by m xing a
chalcanthite with an egg white to renove the toxicity of the chalcanthite
or conprises a mxture of the egg white-chal canthite and a banboo salt, and

a net hod ' ( [ S
fo'a ol assOROSRAON I RSReCPe Gy St PERRE QRN fTiTe) FORCEREFEC PG
then i nvade and destruct adjacent normal tissues and organs, can further
creat e ndMRFRBARENG CANCER f or cancer cells, and finally carry off

i ndi vi dual s. Over past 10 years, to conquer cancer, there have been

remar kabl e devel opnents in nodul ating cell cycle and apoptosis and seeking
new targets including oncogenes or tunor suppressor genes. Neverthel ess,

cancer iﬁﬁiﬂﬁp@%1¥ﬂ¥ﬁiyﬁﬁTh9§increase as the civilization advances. [4]

At present, a cancer therapy depends on surgical operation, radiotherapy,

and 2Q c herapy.of adm nistering forty kinds. of anti-cance terdals
exhi bt HEPEE% Bisper yRGRE%T Elalss t%mmswwp&ﬁmfér?@s%gt‘ﬁ@?eaé]a&lqgws for
limted to only patients in early stage and special cancers, and thus
cancer nonéahiity or Srebengganaecrassadre paticwadysioya conpbjitiburfohereventeg ef nce
nost of anticancer drugs are highly toxic chem cals, anti-cancer drugs with
| ow t oXi Gidadng Rafdet CHARE! donfRsEE @h1yPhR 6t wHRE-ENAChnBIHe! plepile@ hyd iidifg AT €
bei ng devel oped continually. [6] "5[7] chal cant hite, ich is a kind of

sul fate m ner conposed of .cqpper sulfate, .co ins Cu . 5H20 maij nl

The chal CHAERTIE: PGS Gt M 6 RERare i fe¥igi oty B Mg, A SGp PRIl
mnerals mxed, and is a blue crystal. The chal canthite belongs to a
triclini onisyuse emthd eggyivheghaleanthisuand abdmbhowsalt.sendi a meshesp@r @repapng éhe
color. It is known that the chalcanthite is used for enetics, insecticides,
pi gmgnt s,safnkxati ves, electrolytes, etc. There is a fear of 10 toxicity
because chalcanthite is a crude drug fromm neral sources. For this reason
t here haj feen alimtation in making use of the chalcanthite for clinica
use actu F y, and further the fact that chal canthite can be used for
anti-cancer drugs has never been known to the public. [8] 15[9] A Banboo
salt was BACKGRQUMN ARThy || - hoon Ki m(1909-1992, pen name is In-san). The
banboo salt is prepared by synthesizing a banboo and a salt using a

roasti ng [P Oamssrefdier®ei tlasd dfelifeasds arhiacitart asthaycomedpbleasilprolifegenerthére new
cells, and the salt acts as sterilization and antisepsis. Specifically, the
salt fill; i i | .t j f - atea hi gh
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har maceuti cal effect. o
P 15 for cancer cells, and finally carry off individuals. Over past 10 years, to conquer cancer,

there have been remarkable developments in modulating cell cycle and apoptosis and

seeking new targets including oncogenes or tumor suppressor genes. Nevertheless, cancer

incidence continues to increase as the civilization advances.

[4] At present, a cancer therapy depends on surgical operation, radiotherapy, and
20  chemotherapy of administering forty kinds of anti-cancer materials exhibiting potent

cytotoxicity. However, most of these therapies are limited to only patients in early stage

and special cancers, and thus cancer mortality is being increased continuously.



[ 10] The banboo salt has several advantageous effects such as the

phar macol ogi cal effect of treating causes of inflammatory di seases by
strengthening a stomach which is considered as a basis of a hunman body,
the blood clarification effect for clarifying blood, the effect of
detoxification and elimnation of body waste accunulated in a body, and the
effect for converting physical constitution type froman acidic type to a
weak al kaline type. In addition, it is known that the banboo salt has three
to four tp g Le-4en t [ i bzatl Llity
agai nst gg tegﬁghgﬁéﬁh?ﬁébgéﬁgég gg§f§§¥§%§ﬁ%ﬁﬁgbgﬁgﬁéﬁgékfFﬁgg??gﬁﬂg %ion
|l eads to alleviation of fever in a human hody. [1 | ] 12] The jnventors
found out™i{HhigW ‘Pﬁléltéﬁrm?%rg’-%‘&%%{ﬁ yhitrdgrive a%?ﬂ@ﬁertqﬁést Wibémgf’eesflopedo
chal canthite was neutralized with the egg white, induced apoptosis of
cancer celohSntatly. 10 suppress the growt h of the cancer cells, and thus were
applicable to a natural anti-cancer drug. Furthernore, the inventors found
out that[gpe egg white-chalcanthite was solely used or a conposition
conprising a mxture of the egg white-chal canthite and the banboo salt can
be used n ti:cancer. drug her.e conpleting th esent invention.
a1 S TR R i e [ BRTRER E AN A BREBREAT PoR HBATRATS of
the present invention are directed to a conposition for preventing or

t r eat i ng @eihetOnmiainhy. c obhsr ¢hadosntiric ag g naturelemanead! caith lai eey amalpmepeet i ve
conponent . [ 15] Enbodi nents of the present invention are also directed

to a healdiier iR&hisanikd f 8@ds hYlueEpstay e Mthcn@aRintBA® béloh@ tondirieBfic & stemhi ch
conprises an egg white-chalcanthite as an effective conponent. [16]

Enbodi nen f resent jnyention. _ar | ir 0 t |
repar i ng: S valfot FREThub KR PR RpRu R 3Bie” BEGibPud PRI allte,
(a) heating and dehydrating.a chal canthite, which is a crude drug from

mi neral doupeletor emetics, inspsligides, micraeds, ditines elactiphdesgetsy; Thpe ie gofeangt t he
dehydrated chal canthite, and pul verizing the chalcanthite; and (c) m xing
t he dbal aaxitiny becaae tHadcanthete i§ @)cridet drugireag gnindtial sour&ds1 7 ForThisHNREGAL there
SOLUTION [ 181 I n one aspect, the present invention provides a conposition

for pr evgul%c g%ﬁimﬁtﬁﬁ@ﬁ ir{‘&#iglg GEE of MY GRIGAMRE rSESindAl §%Pactually, and further

whi te-ch Ite as an e t1ve conmponent.

the fact that chalcanthite can be used for anti-cancer drugs has never been known to the
public.
[8]

15  [9] A Bamboo salt was first invented by Il-hoon Kim(1909~1992, pen name is In-san). The
bamboo salt is prepared by synthesizing a bamboo and a salt using a roasting process.
Herein, the bamboo acts as cytoncogenesis to generate new cells, and the salt acts as
sterilization and antisepsis. Specifically, the salt filled into the bamboo is roasted several
times in a furnace at a high temperature, thus removing toxic materials from the salt and

20 enhancing pharmaceutical effect.

[10] The bamboo salt has several advantageous effects such as the pharmacological effect of

treating causes of inflammatory diseases by strengthening a stomach which is considered as



[19] In the present invention, the term"egg white-chalcanthite" neans a
m xture of an egg 10 white and a chalcanthite, and may be prepared by
roasting the chalcanthite (natural mneral mainly conposed of CuSO4. 5H20)
to dehydrate it, pulverizing the dehydrated chal canthite, and then m xing
the pul verized chalcanthite react with the egg white to trigger the
reaction therebetween. In the egg white-ehal canthite so prepared, the
toxicity of the chalcanthite is neutralized by the egg white, so that the

toxicity §as'fse§1u§j?_1ﬂnf% HoRYPHRDbIEA cRAREARKELTICE R é%ﬁyﬁfgeﬁlbb&stfh@re?fﬁgr of

. the. ¢ .
i ncreased. [ 21] e conposition of the present invention may fur

conpri se b Qo salt.. [22] T anboo salt d. in.the present.invention
may be gé@8§%§%ﬂ9%émﬂﬁ¥%%kmﬁ$lﬂggoﬁé“BFE&&F@B“%%ﬁs@n%ﬁPQ$ ﬁF%ﬁ@,d?ﬁé%@énboo
salt nmay be one that is prepared through an orthodox nine-tines-nelting
banboo salohvdrting ipbasica ncomstitubdn ttyget fiom dih seldos dxpei 10 bowkek, alk@neetypet | bd
"Universe and Mracul ous Drug (1980)' and 'Mracul ous Drug (1986)' of

Il - hoon KidaiicAER iedRvi Sal the HaMbodBAt has tKROWS fAS tidRATERR: %ﬁﬂiiinﬂdi%ﬁé\:b%f :
but the banboo salt of the present invention is not limted thereto. For

exanpl.e, this banboo,.salt fabricatiaqn, nethod c rises: tLi a bay salt
pr oduéed af:ﬁ%r}n atnﬁeS%lé%a%(%a%]?lﬁ{yn BEHER %Cﬁeﬁ}ai 2ha(51f ﬂ%rggléerglntsgﬂaaﬂqq er ° 00
and closing the tinber banboo with an ocher stopper; laying the tinber
banboos fstariligation) ackion radpipyalleyiation af fver ingrhugen bodhpact i y; roasting the

ti mber banboos using a pine tree as a firewdod to thereby burn out the
tinber bgmbpos; mlling a 5 remaining salt pillar and then putting the
mlled salt into a new tinber banboo again; repeating the above-descri bed
processe i 11 « AR ol {. ot 2SS : i e
salt by ﬁ% rggéf%%%%ggtlng 83&3?“?h?é%éﬁ“@%ﬁagﬁﬁﬁ?ﬁ%ﬂﬁbfﬂﬁﬁﬁgQ?gggﬁg'fgg]

[ 24] The egg white-chalcanthijte and the banbgo salt contained in the
conposi t icéglcﬁi?th%éVaﬁon%Wébé%‘t Withy 815t £8h YWralg: pdYsehaerRigsis Qlserncehssils e
conposition of the present invention conprises both the egg

whi t @9chalpgagshiht erewth dhthe rantwaeial dnd thhe weanaligreabledgg awtuttrel idl-earehi t e
and the banboo salt may be m xed at various ratios ranging from1:99 to

99: 1 by vehdhtp,fieshs2bhy -&ﬁt&@f&hégu%aMb Qgé whitethal@&ihil@Rhy solely usdd 10,
1:15, 1:25, an&11:30. 125f en the conposition of the present invention is
cooar ' oo B buPhERat i BB i Ble RS BITE AR B el o °°
person is young, weak, old, or sick, the anount of the banboo salt should
be i ncr edseaded Momsangircancdr daugp ehaehy draspletigtthopgsbvayentiie anount of t he egg
whi techal canthite may be gradually increased, and can be adm nistered as a
nmedi ci ne to aratio of the egg white-chalcanthite to the banboo salt
ranging from1:10 to 1:5 20[26] Furthernore, in the case where the
conpQsiti i i arations that are applied to the skin
of tﬁg b3§@C§§6H§§§8hfifﬁ§ﬁ%¥ﬁﬂﬂgb§ﬁd spraying, or used for enemm, the
anount of the egg whi te-chal canthite may be increased, and the egg

whi t e- chAGHNICAD. BBOBIXDL be used singly. [27] [ 28] The egg

whi t e-chal canthite conposition of the present invention may have

cancer - sUppressbdigheadi dfi thy pidlém@ughenition ey iieskd of a ashpasitioh ff peEspASEoB.

treating cancer, which comprises an egg white-chalcanthite as an effective component.

[15] Embodiments of the present invention are also directed to a health functional food for
20 preventing or ameliorating cancer, which comprises an egg white-chalcanthite as an effective

component.

[16] Embodiments of the present invention are also directed to a method for preparing an



5[29] In specific enbodinents of the present invention, in the case of
treating liver cancer cells (Hcp@&), colon cancer cells (SW80), breast
cancer cells (MCF-7), lung cancer cells (NCI-H460) with the egg

white-chal canthite, it can be observed that the suppression of cel
proliferation is concentration-dependent. Furthernore, in the case of
treating liver cancer cells and |lung cancer cells with the egg
white-chaleanthite, it can be observed that nuclear 10 fragnmentation and
chr omat | negsARARNSAaRILi ECENmMARGR LS EARAP RS oF: (DINGAS: ald ardiddign the
cancer-suppressing ability of the egg white-chal canthite conposition’is

ot vart oAbt 4 e M FSRChARL bkt 57058 oS0 TS Bt o
contai ning the egg white-chal canthite suppresses the growmh of cancer
cell's. 154rgp] (b)[@d]ing Hee dglgydmtied ehelhaithitntdnidt puleompesitte omlohthites apd dskent

i nvention may be used for preventing or treating cancer. In the present

di scl osurgixitdiBie tRAISANIRIERY t&9(b) WBANS QYW hitePr acti ce that suppresses the
devel opment of di seases and suspends the onset of diseases by adm nistering
t he cgnpgzZLion, and the term"treating" neans every practice that inproves
20t he “di es or changes the conditions favorably by adm nistering the
conposi tion. 32] The conposition of the present invention nay be

appl i cabl BEEH 3L§£“déﬁ&§ﬂs, for exanple, liver cancer, breast cancer,

| ung cancer, colon cancer, stomach cancer, pancreatic cancer, uterine
cancer, {neplrb®: pBEEThe fredRat BABERIN, providesma cohpukeoh dor Bt Centibg Sir @bliyg t he
conposition of the present invention may be applied to cancers of liver,
colon, br I : [ NS r : 4] The

cConposi tiC%?%’oﬁ%??gﬁﬁgrl%ﬁé%gg%“&ﬁ%tcéélg%g@gea&ns%ﬁie? %Q%W[%@é) Og%%'sent i nvention
as an effective conponent nay be used as a pharnmaceutical conposition by
further dotph B¢ Meserankertion: thedeny “secubitcaphadeantivtie] greans p AUKAS OL AL B2E t he
conposition can be prepared together with the carriers. Also, the

conpd9$i t i wlniteodndt hehgicaathetel andmenbe erepareyl Hyeroastag ths chalsintigteehagesitmiaerahray
be used as a conplex agent with other effective conponents inproving 10drug
ef ficacy.paih d6r PLESF BT, OYWERNY @ it NS Ho tROBENREAM LALdnthit
acceptabﬁgmcgﬁ#iégg" re?ersfca%fyérs %r HF enf% ?%at dég?Ot In ithle’

bi ol ogi cal activities and characteristics of, agm nistered chem cals w thout
stimilati fﬁ%man%%al?ﬂq%%?d? depmhiimeadatite il P AURIs O ABEETIEF FoghoR n
conposition prepared in liquid solution nmay conprise carriers avail able for
a |iving thodygtweab florthesggrphiss-cleddantivte sotppeparédz ¢l waicey of thagwicanthitt fier ed
saline, albumn injection, dextrose solution, malto dextrine solution,

gl ycer ol ,negirh@Ralby BOdg@ Wit 44" BaCRP ki Q1 réduck&3s ter®RRd @hd tpA&Mackitical
necessary, typical additives such as antioxidant, buffering agent and
bact;riosta%%f qgent na(ibe added to the carrier. Also, it is possible to
prepare fROPRRSHTOHS FSF i nj ecti on use (e.g., aqueous sol ution, suspension
emul sion, or the like), pills, capsules, granules, or 20 tablets, by
further dddl hep einnesiiton of theqpesest ingerdiparmay, fustherf commaise § bambadsHy agent s,

and lubricants. [36] The conposition of the present invention may be

appl i cabl[@2] Phé@bBymbey s @bd o theGRBdeat MvB@tidnt mag baRoedd acihearken@angnbe and
formed in oral or parenteral fornulation. The pharmaceutical fornulation of
e B SRk SOOI O SRR W BB Bl 8 PhonkfchRbusararel

i nhal ation, or for insuff|ation. Herein, the parenteral adm nistration may
i ncl ude i%thoder Seisrtimes-mglimgubamhagusalia pricaianaeHindsthadis Aisslopesk ibRooks; 37]
The formation for oral admnistration including the conposition of the
presant icnvided fOnivemy ahé Niirapdouediug (1 H&0)f andn‘ firacdlons Bxanplo8s)’t @bll-abon
troche, | ozenge, water-soluble or lipophilic suspension, fornulated powders

or granulgyy, g;{)gﬂlnsclhf%rﬁs Iﬁ-@{uﬂ V?E]Oe%%IJOV\El Sdijgeg?bo%y §alljtgavﬁ4tén)f 'th th@rbawggo lshikgs To

prepare the conposition i formo ets and capsules, t

the present invention is not limited thereto. For example, this bamboo salt fabrication



10 conposition may include binders (e.g., |actose, saccharose, sorbitol

mani tol, starch, anylopectin, cellulose, or gelatin), excipients (e.qg,

di cal ci um phosphate), disintegrants (e.g., corn starch, or sweet potato
starch), and lubricants (e.g., magnesium stearate, cal cium stearate, sodium
stearyl fumarate, or polyethylene glycol wax). In the case of capsule
formations, liquid carriers such as fatty oil may be further added besi des
t he above-descri bed 15substances. [38] The formation for parenteral

admi ni St ralhaf cGARCL gauw}g DB COMMBSHICLE Mol 1k PRI Rxgtrbtnc%@ KBRYa be

prepared I n orm ect’l on type SUC as SU CUt aneous ection,

i ntravenaus |n ction and cular , he fqrm of suppqQsitory
| nj et i oty peintst BARDEREnd g t@pr}agert gy Bith 0 adiBSEIPEE RnE HF be

i nhal ed through a respiratory tract. To 20 prepare the formati ons for

i nj ect i ortimlse, banitwos ditfedswith ghe dhy tsak ipr@sénd danvempaotly;i soastings thewiitaber
stabilizer or buffering agent in water to thereby fabricate solution or

suspensi amRB4 utlhg afpaly ﬂr&aéseéjﬁx%QJoBH't@ thePSbySHIFR N e NingiR bRALBSER@NIGE: 4 or
unit dose of anpules or vials. For supposrtory injection, the formation

may b epar ed | for, of C iti.on ectal dnln St atron such
e endma PG u0t PRy P haLPHG TRy B ched pfaelet B v B 5Rpb8 oBia
butter or other glycerldes In the case of preparing thc spray- type
f or mat i orfspitiog thesibaee-desstibed proegsetd aghtdinmmsianske imi rexth piocessigdingg. veadtingich
that water-di spersed condensed Snaterial or noisturized powder is
di sper sedjown| tBO}alt byl #hleadifg B&InA PO WS HEich th@ldi@SEMYind Ryi@nt i on provi des a
met hod of preventing or treating cancer using a composition conprising an
egg mhrtq%ﬁCalcanthrtc [41] In the present invention, the treating of

di seases conprise admnistering a 10 pharnaceutical conposition
conprrsrng an egg white-chalcanthite. In the present i nvention, the te

adni ni stlét] kbe e&ea\mterchtlﬁeﬁhl& Ay theebanhaonabicinniaingd Botp sompositonfof tth%
present invention to patients through appropriate nethods. [42] The
conpdsi t imesenf invhigioprasehé powidand.i oflscarwh&rethadwiposition e thdprosca irvenason et y
of adm nistration routes, for exanple, an oral adm nistration route or a

parcnter glyy ,E’l"é &gié%é %%%?‘Wh‘?t@ C[’lﬁldarﬁhl?é-l by kfe 15421%0%0{)9?105134 n#&@déf@d‘e %l?te-

target orga specific e conposrtron may ni stered t hrough
|caI i ntraveno

gener al t hod oral , rect

intr apenf@ anfhite Prf{ thgﬁaag@ep aplt nraarttrea}awgrar APIOUSTAHAREEE [T PO S

i nhal ation, or intraocular adm nistration, or intradermal route. Desirably,
t he conpdyiwdight, desyrable ladwi hﬁ@;b}eweight,hmctsugdrsilobbzl 1:orl:tytlaide d2$, and 1:30.

adm ni stration. 20[43] The treating nethod of the present invention

conpri seg2 WL seflohi}sitibs of Qﬁﬂﬂ&,‘eﬁﬂ noerﬁi‘ontltt Bsdar8S 61l pllepaaeﬂtﬂsomevaxﬁdam
pharnaceutlcally accept abl e dose. i's obvious to a person with ordrnary

skill rt tha t ot al osa f rm ned.by L or
ity i BhironR iR it ¢ ralqaagﬂaéawrrhﬁ* SR Tclhglk@?(ﬁle%t ve
dose for a specific patient may be differently determ ned according t

various frasider.s [6p porsendoydumet weak, wid, lor gisswie iamounboinbdibemibog isalf @hwﬂd)be
exanpl e, the kind and extent of reaction to be achi eved, whether or not

ot her f orifdtbakl onsloale@eriSeth $eREAHaRTa Oirofil I SIHYE tBO GRSouns RECIhET g Wvhite-
conposrtlons age of t he patient, body weight, general heath conditions,

gender, L9 n ISt t on,
gender . ogmgBRTHAY B BRI oS AR IR 3 b SRR T
conposrtrons and so forth Therefore t he one-day effective dose of the
phar mace it ggdﬂﬁﬁd@ﬁk@@ﬁﬁ§dt&ﬁ@?@bP@ﬁﬂt%@g@BﬁE%Wﬂd@t% f:% he present
invention may be determ ned in consideration of the aforesaid. Most

desi rabl 26 Ihethenrerdain thd Casefviteed the@omhpssition istuzed filranamgepicparatiorsahaste t i on
may be administered in a range of 0.1 g to 30 g based on the weight of the
S99 " L enfhal £ANL U MAMABA KIEHEYS: oLHE oha ARILTLE Bl iBL fEELT ve
dose when e conposition is used as ext erna prepa ati ons such as eénerm

cut aneous use and the |ike. 44]
amount of the egg white-chalcanthite may be increased, and the egg white-chalcanthite may



15[ 45] Furthernore, the treating nethod of the present invention can be
applied to any aninmal in which cancer may be devel oped. Herein, the ani mal
may i nclude not only humans and prinates, but also |ivestock such as cows,
pi gs, sheep, horses, dogs, and cats. [46] Particularly, in oral

adm ni stration of the conposition of the present invention, it is possible
to swall ow the conposition with water, with water in which ginger and
licorice root 20 are m xed and decocted, with water containing the extract
of the ragl, Ralkqd ghonl Mus devidiana var, or with saliva. As an intake

met hod, there 1s a nmethod of taking the capsule containing the conposition
t hr ough t?? above-descri bed nethods as well as a nethod of directly taking
t he conpd:'lion. In this case, a nethod of taking the capsul e containing
the conposition with salvia is better than a nethod of taking the capsule
wi t h wat d28pbiThbege neyee-cliflenihgeposipositinn rdythd eresdnti imiventemethas Uwivetdaateri t i s
m xed into food and beverage in a small anmount. For exanple, the m xture
nmay be a@dﬁﬂegsﬁﬁg)atﬁwemaagﬁ EnRbveRas besetBady ldf easpRie-3.ne egg

5whi te-chal cant hite powder may al so be added to banboo salt soybean. [47]

I n specifi nmbodiments of the.present  inventiaon,,.the e T

whi t 65ehdPdalit Hepde g ampi e SE e PRoShiT T i Al Aot e eating Jivex, saser
patients together with the banboo salt, and anti-cancer effect was then
obser ved. R8s (Heptrd)} golon cancsn colis GHEEFA) ebreati sengen selilet sbr Bgsanegt cele egg

whi te-chal canthite with the banboo salt is effective for treating 10breast

cancer, |®uUREM6D) wathofBef GaNehalcahi®) iCRNARS obsbivB( ti@migesuppleasion odoeer
dyspl asia of cervix uteri, thyroid cancer, etc. [48] [49] In another

aspect , J:_]J?ghf@fa%%g % c&ﬂl‘éﬁt’?&tlo?lpdeggﬁ)d/ehge.SFLﬁthQ%rE,hinf tlﬂQ%Eéeogﬂree{tﬁgqi\feprcancer
preventing or amelilorating cancer, which conprises an egg

whi te-chal canthite as an effective 15conponent,. [50] The healbg functi onal
Mod of t H&llpprd bmg Gapsairellowithdle eeg vhar-chalspthite Thembrookseried oy iiskeat he
egg white-chalcanthite. [51] The conposition o f the present invention may
be pri@parfegnizytation thé chromatiaicondegsdtiondcaddictanse apoptbdicts indeedi t bi aigitoal, | y
acceptabl e, and nay be available for a health functional 20food for

preventinge Qanc%fr%ﬂr?géys@i?lgc i3 he o gmﬁeaéﬂaﬁtaﬁmetcioﬁ@tag}img oBbertdiat a

present invention ( ( ons such as tab capsules, pills
o0 L B, RO B L T S SO L LSRR LvER o
beverage, gum tea, vitam n conplex, health functional food.
induces apoptosis so that the composition containing the egg white-chalcanthite suppresses
the growth of cancer cells.
15 [30]
[31] The egg white-chalcanthite composition of the present invention may be used for
preventing or treating cancer. In the present disclosure, the term “preventing” means every
practice that suppresses the development of diseases and suspends the onset of diseases by
administering the composition, and the term “treating” means every practice that improves
20  the diseases or changes the conditions favorably by administering the composition.

[32] The composition of the present invention may be applicable to most of cancers, for

example, liver cancer, breast cancer, lung cancer, colon cancer, stomach cancer, pancreatic



[53] The term "health functional food" defined in the present disclosure
means foods nmanufactured and processed by using raw materials and
conponent s having useful functions 5 to a hunan body. The term
"functional” neans that intake of food is directed to controlling
nutrinments on the structure and function of a human body or achieving the
useful effect for preservation of health such as physiol ogi cal action.

[ 54] The conposition of the present invention nmay be added to foods and
bever age I L ar at {09 ,CANCEeFyac; +hd he
amount o T e B B PGl BR R B B Des L
range of 0.01 wt%to 10 w % of the total f_gﬁ wei ght. For ex l.e, whep the
total volSQRPOHHOR RE thicRiesant paxratiay ay Pe1plipf fo FHEcy ‘é%?ﬁ?r}? EsAShaddded
in an anmount of 0.01 g to 5 g, desirably 0.5 g to 1 g. [55] [56] In

anot her dspeobttishbelipitedtheteta.nventi on provi des a nethod for preparing an
egg white- 15 chalcanthite, the nmethod conprising the steps of: (a)

heat i ng 39 dehydrating a chalcanthite, which is a crude drug from m neral
sources, until the entire chalcanthite turns grey; (b) cooling the

dehydr.at chal canthite, and. pul yeri zi t he chal capthite. and (¢) m xing
e crial dahh He EMroN tee sofisti e Uiteesdareamprg oF e présenEivebifdy 854 ov,
the nmethod for preparing the egg white-chalcanthite according to the

20pr esenteffieptinenednaprongid mabebedésg 1@k epharmaesatbal stoappositipadyy funtheheorspiaging a) |
a chalcanthite (natural mneral containing CuSO4.51120) is heated and then
dehydr at gflarnddeeutn@8y i ngephblehearfiéial eant fist @aseBthd &oRPoki@OEABEANUSE NEteFared
typical nethod that is well-known in the art. Preferably, the chalcanthite
is put into.a caldron, and then.roasted.w t filre fin

char coal q?‘%ert%e.r VflJJt[Jhr tlﬁlﬁ 6 alililéaﬁst' i régf‘o’ ﬂﬁeegoc qsgg’r?ti}itg%&ﬁﬁéym E%Ve}qﬁ?]?\ ed SILII) ;%)su ?é e dbwn
to uniformé§:receive heat while carefully watchin%?a'change in color at
every 3 tsinge-pgent 8t may bR asethas heomplek apenit atith ofber $HRGUHEY FRNPHFRINIIANYE wi t h
one-tinme use S5anmount, it may be in the range of 10 to 24 hours. The

chal qant hirtieefi@ycybe heated until whole the chalcanthite turn grey to be in
a state of dehydrated chal canthite. [59] [60] In the step (b), the

chal cant hi & . ( i Yo%

put vori zdir o R A AN hPE RalhicRh Ryl Riehf)E GRHER ADE CohRRs
conpletely released. 10 Here, .the noisture content of the chal canthitc, K may
range fr&h Gluptsothst gp pgt Eﬁ‘hlhé’l(ﬁ%gﬂ%]r agtyfics hﬁ}dgﬁmrﬁ‘?t‘?résqcé Qa:fJoﬁ%f”é‘ESé?rW
cool ed, the chalcanthite is pulverized finely. Thereafter, the pul verized
chal cant khteicakywii®upstimulatiog Avipp agtansnisag Tae pharmaicedtiogly acwptadlermarriegon as
to prevent noisture from bei ng absorbed thereinto, and then kept in a dry

pl ace. b%}npogﬁbﬁﬁﬁjavf&d:iﬂqgﬁﬁﬁ&hﬁ@mm PEonPRLLARMIAL bai RBWIRE aRRERAB&H,, | N

the step (b) is m egg white to trigger the reaction betweeén the
chal ntgjte and the, eg wﬂite, whi ch regu es.or .remyves. the t.oxicity of
t he gSal TR "?ng?ﬁ €S WAl RSy Vﬁngﬁ?Bﬁ%ggpﬁgglF%%%Opbﬁgﬁ%Fean
egg should be separated into an egg yol k and an egg white, and then only
t he egg whiutien, malts dektiine sdlatiqn, ghweatol eilranel.iaod.a Mhdueggnizayndat lgasionegf own
egg, preferably

them. If necessary, typical additives such as antioxidant, buffering agent and bacteriostatic

agent may be added to the carrier. Also, it is possible to prepare formulations for injection

use (e.g., aqueous solution, suspension, emulsion, or the like), pills, capsules, granules, or

20  tablets, by further adding diluents, dispersing agents, surfactants, binding agents, and

lubricants.

[36] The composition of the present invention may be applicable to any formulation



20 Korean ogol chicken egg. The dehydrated chal canthite powder prepared in
the step (b) is mxed with the egg white. At this tinme, the mxing ratio
may be set such that 600 g of the chal canthite powder may be m xed with 140
to 400 g of egg white that is obtained from7 to 20 eggs. Wile watching a
m xed state, the anmpbunt of egg white nmay be adjusted and the chalcanthite
and the egg white may uniformy be m xed using a tool, e.g., wood spatul a,
which rarely participates in the reaction. In addition, the mxing may be
perfor ”E%hﬂain?ns@’ 1?%@ &h cfDhve! c%vn\gﬂﬁgﬁt' 4fa foﬁn&hﬁf&ﬁ%r pk@fthPRrmiRtiof X Rl €,

an earthen vessel, a ceramc re, 5 or an elvan vessel. During the

m Xxi ng, speci al at} nti on shoul d be Rajd because.nqgr eat i s EFn rat ed due
to react iPGAMIESTUCal femyulation: HeRairesehy FVPROIMAY MO ERECWIARLS OT OFD,
smal |l during the mxing, it is difficult to neutralize the toxicity of the
dehydr at eectdhahsbrivpictle spmmbacousQvaging aoprrerdeny) adinistatiampiontinhelatioggomhi t e
is too great, the reaction heat is very weak or not generated, making it 10
di fficul trof qraghigie t IRdThXith9 ShéRekhl SdnlihGir@id Ymay! Niksludé huammstlarof
egg white should be adjusted carefully. After the chal canthite and the egg
white_are sufficient]. nixqu he.pi ture may be cooled until the reaction
heat Ps @Bﬁﬂ“%?8V@m¥g¥%§§@8?‘“P@gfra“nL[GG] Mor eover, the method for
preparing the chaleanthite according to the present invention 15may further
conpr i se,|3 A8 therformhasiontfeporatydminisirabeminchyingHbe pompesitonod! thearesend piveation and
then pul verizing the cooled mxture after the step (c). [67] In the step
(d), the maxbéReRi&Pal @t ifdinf BE B akafnp)e, itsbleatoete, Uldktdge! Mertdiaalubles or
conpletely released, and the chalcanthite with the egg white mxed is

pul verized fi.nely to.for i ta- I hi S , by
ol ver | 2t U RE b PR B SRt kb S AP e GO RR RS SRIPEINE I o
be effectively used for pharmaceutical or sitol ogical preparations, aﬂd
further ieligiry eaghe Bke- arkonpreparenthe ccosasitiona theotpm Af dePleh aindgapeyles: the
activity. [68] In the egg white-chal canthite prepared through the above

met had, tdampbsikoeihyy ohcluie biadat c@nt hideests saehmved burbitghanmioéutiachl
properties are enhanced, and therefore it is applicable to a pharmaceuti cal

or sitol qgi 0 it o] i Of; i :
B e o
whi t e-chal canthite according to the present invention was prepared in the
f or m wherc8fth S&rqhe,ar WSt gt ‘I’]aﬁtelf%lgt aie Jabcants i By %ﬁ%ﬂlﬁﬁﬁfﬂ%ﬁf@eﬁ?‘ﬁ%

activity of the prepared conposition is maxim zed, thus exhibiting an
excel | entstearté, camdom steatyl Viutnaratdher phlyetbylene ghymol vexdiseld ths ease @fpepswe on
for preventing or treating cancer. 10[71] BRI EF DESCRI PTI ON OF THE DRAW NGS

[72] Fig -fo&naidohgﬁ%l?é E8rids LEH asHh R 8 WS HoffuAhdH 10 OPHGRINs B ARVEUSRribed
mutation test. [73] Figs. 2 to 4 and 5illustrate results of MIT assay on
eachdgell fter liver cancer cells (Hep&), lung cancer cells (NC -H460),

col orti’cant®y¥ &1 s (SW80), and breast cancer cells

[38] The formation for parenteral administration comprising the composition of the present
invention may be prepared in the form of injection type such as subcutaneous injection,
intravenous injection and muscular injection, in the form of suppository injection type, or in
the form of spray type such as aerosols that can be inhaled through a respiratory tract. To
20  prepare the formations for injection use, the composition of the present invention is mixed
with stabilizer or buffering agent in water to thereby fabricate solution or suspension, and the

fabricated solution or suspension can be prepared for unit dose of ampules or vials. For



15(MCF-7) are treated with a roasted chalcanthite (1S3), an egg

whitc-chal canthite (1S4), and a raw chal canthite (155)respectively. [74]
Figs. 6 and 7 illustrate results of DAN stained cells after NC- H460 and
Hep&2 cells are treated with a roasted chal canthite (153) and an egg

whi te-chal canthite (154) having concentrations of 50 Rg/m, respectively.
20[75] Fig. 8 illustrates results of a western blot test to observe the
protei n expression degree of cells after NCI-H460 cells are treated with an

egg whit %u??@sht%ﬁ@&ﬁ@ch@n (thS4drmaaY¥h RyMR! hrObRed ANGE oAbl 8t8positidné Fr rectal
EXAMPLES reinafter, a conp05|t|on conpr|5|ng an egg

white-chalcanthite fo reventln or. trea anc according to the
bresent HOBRETBIONIHED “DETTBF MABGVIHY GuE ST PuPERGHE L% b roigoa
acconpanyi ng draw ngs However, bel ow descri bed enbodlnents are nerely
provi ded Huster ok loglserr dy¢anidenf Inhise prass ehtprémaviegtthorsprayeypd iferintatings sech he
present invention. [78] [791 Exanple 1. Prepare test material (raw

chal eant hjet@®ols! ?e@eﬁsht@ hadyc 8Bt RHixke A aediflvih ki @Baheaiidbpeid bREB8Ed A

roasted chal canthite obtai'ned by roasting and dehydrating a raw

chal c nthltterl (p qpt&g mhlgprg Ic%n hite obtained by processing a roasted
chal c ntHP%S ¢ K4 gRﬂWf3 %% ‘epared. In this test, the raw

chal canthite, the roasted chalcanthite and the egg whi t echal canthite were
utilized.[3)B1] First, the roasted chalcanthite is prepared by heating and
dehydrating the ram115 chal canthite. To be specific, when the raw

chal cant HUOEId andthasdspectf e s ihventidh pravadys chakt@atdti grevdntih® Sr gre@ding
because it is dehydrated Such a dehydrated chalcanthite is referred to as

roasted ahah SaRLl s bl ShmhRgr 28R A GHALEAM e, | S cOmPl etely ool ed.

it is fine erl z canthite is prepared by

m xi ng and reactlng the roasted chal canthite 20 powder with egg white. To
be speci flftt] TB0BC Pretent Aavargaat 8y ERdMEaAt 118 HoNABCTRPrive EBTRiSiEFng 5t g
of egg mhlte that is separated from 13 honegrown eggs, and then reacts with
noi stllr e phanbaieniéch] compbriti @ggpmgrisig dnoeggeneteathalcanihiteat Inah® prese inveativn,
(reaction heat). As a result, the chalcanthite turns green and the powders

are aggl QB i ddmitiseling s eEiLhiBGudifs 88 pHaBdadtliitf6RRbSAR BF HR preiBP]

invention to patients through appropriate methods.
[42] The composition of the present invention can be administered through a variety of
administration routes, for example, an oral administration route or a parenteral

15  administration route only if the composition can reach a target organ. To be specific, the
composition may be administered through general methods, for example, oral, rectal, topical,
intravenous, intrapenitoneal, intramuscular, intraarterial, transdermal, intranasal, inhalation,
or intraocular administration, or intradermal route. Desirably, the composition may be
administered through oral or cutaneous administration.

20 [43] The treating method of the present invention comprises administering the composition
of the present invention with pharmaceutically acceptable dose. It is obvious to a person

with ordinary skill in the art that total one-day dosage may be determined by a doctor within



[84] To use the roasted chalcanthite (1S3), the egg white-chal canthite
(1'S4) and the raw 5 chalcanthite (1S5) as test materials, respectively
each was wei ghed to 100 ng by a bal ance, and then dissolved in D.D.Wto

prepare a mxture with total

volunme of 1 nl. After the test materials were

fully dissolved, a supernatant was filleted with 0.8-gmsyringe filter by
centrifuging the mxture at 600 rpm [85] 10[86] Table 1 Filter

mat eri al

10

15

20

Total vol. Particulars size Renarks ssol vedby
the scope of proper medical judgment. The therapeutically effective dose for a specific

patient may be differently determined according to various factors or pseudo-factors well-
known in the medical field, for example, the kind and extent of reaction to be achieved,
whether or not other formulations are used depending on circumstances, specific
compositions, age of the patient, body weight, general heath conditions, gender, diet,
administration route, and distribution ratio of composition, treatment duration, drugs used
together or simultaneously with the specific compositions, and so forth. Therefore, the one-
day effective dose of the pharmaceutical composition suitable for the objective of the present
invention may be determined in consideration of the aforesaid. Most desirably, the one-day
effective dose of the pharmaceutical composition may be administered in a range of 0.1 g to
30 g based on the weight of the egg white-chalcanthite powder. However, there is no
limitation in effective dose when the composition is used as external preparations such as
enema, cutaneous use, and the like.

[44]

[45] Furthermore, the treating method of the present invention can be applied to any animal
in which cancer may be developed. Herein, the animal may include not only humans and
primates, but also livestock such as cows, pigs, sheep, horses, dogs, and cats.

[46] Particularly, in oral administration of the composition of the present invention, it is
possible to swallow the composition with water, with water in which ginger and licorice root
are mixed and decocted, with water containing the extract of the root bark of ulmus
devidiana var, or with saliva. As an intake method, there is a method of taking the capsule

containing the composition through the above-described methods as well as a method of

10

Test



| D ssol ved | S3 Roasted chal canthitc 100 ng/ M 97% about 304( g ecipitated)
O.8fimfilter fter filtering, upernatantis Egg white- 100 Very snal |
anount o 0.8fimsedafter being

directly taking the composition. In this case, a method of taking the capsule containing the

composition with salvia is better than a method of taking the capsule with water or beverage.

The composition may be administered such that it is mixed into food and beverage in a small

amount. For example, the mixture may be added into rice paste or roasted garlic, or the egg

5  white-chalcanthite powder may also be added to bamboo salt soybean.

[47] In specific embodiments of the present invention, the egg white-chalcanthite of the

present invention was administered to cancer patients together with the bamboo salt, and

anti-cancer effect was then observed.  Resultantly, it can be observed that the

administration of the egg white-chalcanthite with the bamboo salt is effective for treating
10 breast cancer, leukemia, stomach cancer, colon cancer, lung cancer, bone cancer, dysplasia

of cervix uteri, thyroid cancer, etc.

[48]

[49] In another aspect, the present invention provides a health functional food for preventing

or ameliorating cancer, which comprises an egg white-chalcanthite as an effective
15  component.

[50] The health functional food of the present invention may further comprise bamboo salt

besides the egg white-chalcanthite.

[51] The composition of the present invention may be prepared by further containing food

additives, which are sitologically acceptable, and may be available for a health functional
20  food for preventing or ameliorating cancer. The health functional food of the present

invention may include formations such as tablets, capsules, pills and liquid.

[52] Foods into which the composition of the present invention can be added may include,

11



| S4 ID chalcanthite ng/m white powder remains filter otatedat6, 000
I S5 Raw chal canthitc 100 ng/m ssol ved 0.8pin

for example, various kinds of groceries, beverage, gum, tea, vitamin complex, health

functional food.

[53] The term “health functional food” defined in the present disclosure means foods

manufactured and processed by using raw materials and components having useful functions

5  toahuman body. The term “functional” means that intake of food is directed to controlling

nutriments on the structure and function of a human body or achieving the useful effect for

preservation of health such as physiological action.

[54] The composition of the present invention may be added to foods and beverages for the

purpose of preventing or ameliorating cancer. Here, the amount of the composition added
10 into the food or beverage may be in a range of 0.01 wt% to 10 wt% of the total food weight.

For example, when the total volume of the health beverage is 100 ml, the composition may

be added in an amount of 0.01 g to 5 g, desirably 0.5 gto 1 g.

[55]

[56] In another aspect, the present invention provides a method for preparing an egg white-
15 chalcanthite, the method comprising the steps of: (a) heating and dehydrating a chalcanthite,

which is a crude drug from mineral sources, until the entire chalcanthite turns grey; (b)

cooling the dehydrated chalcanthite, and pulverizing the chalcanthite; and (c) mixing the

chalcanthite of the step (b) with an egg white.

[57] Herebelow, the method for preparing the egg white-chalcanthite according to the
20 present invention will be described in each step.

[58] In the step (a), a chalcanthite (natural mineral containing CuSO4 5H,0) is heated and

then dehydrated. The heating of the chalcanthite may be performed using a typical method

12



filter pmfor 10 mn. [87] [88] Exanple 2. M croorgani smreverse
mutation test for genetic toxic test [89] To neasure genetic toxic degrees
of the roasted chalcanthite and the egg white- chalcanthite, a

m croorgani smreverse nutation test that can detect a cell nutagen was
performed. [90] The principle of this test is to make use of

hi stidine-requiring strains that are not alive wthout histidine. This test
is perforned for detecting hi stidi ne recovery, which is original 5 strain

property,, &3y Wﬁﬂﬂ?% fi N pfegd Bl%fn?h e @Rlcanthite 1@?& ﬁ'§$ a dafdré@nAUARer of
strai ns exceeds tmo times the nu er "of untreated group (negative control
group) or increases epend he concentrati n of the test materi

the test TP Vith &g i rYAOHAM 5951@469%1 1 Duping Satiies MR Tcaainy® mya@%

[91] To carry out the nlcroorganlsn1reverse nmutation test, the test was
conduct edumad tpsitde dOws tanuifiorchlg tecaivedicaswhito ot fully twasehing  tchangEA980loT AL 100,
TA 1535 and TA1537 as pre-culture. A tolerance test was perforned first,

and t her eafter 1of Mowtr ahNBough: tRe app%a%mg BLd Rl ARABA Thay TV drd WiBPoRgnd Asd 02,
were selectéd as test strains anon he stralns exhlbltlng t ol erance

pon the THRVEY a1 BAYGE (LR FHEdd ot Es ALY it GherOitme o2 dr el o
typi murium TA102 is a test 15strain upon the rever5|on of adeni ne and
t hymi ne Wi®#g the chalcanthite turn grey to be in a state of dehydrated chalcanthite.
[59]
[60] In the step (b), the chalcanthite heated and dehydrated in the step (a) is cooled, and then
pulverized. The dehydrated chalcanthite should be cooled until heat is completely released.

10 Here, the moisture content of the chalcanthite may range from 0 % to 5 %. After the
dehydrated chalcanthite is completely cooled, the chalcanthite is pulverized finely.
Thereafter, the pulverized chalcanthite may be put into a plastic bag or an airtight container
S0 as to prevent moisture from being absorbed thereinto, and then kept in a dry place.

[61]

15 [62] In the step (¢), the chalcanthite powder prepared in the step (b) is mixed with an egg
white to trigger the reaction between the chalcanthite and the egg white, which reduces or
removes the toxicity of the chalcanthite and increases pharmaceutical properties.

[63] Herein, an egg should be separated into an egg yolk and an egg white, and then only the
egg white is used in the present invention. The egg may be a homegrown egg, preferably

20  Korean ogol chicken egg. The dehydrated chalcanthite powder prepared in the step (b) is

mixed with the egg white. At this time, the mixing ratio may be set such that 600 g of the

chalcanthite powder may be mixed with 140 to 400 g of egg white that is obtained from 7 to

13



[ 93] When an antibacterial test was perforned on cells using the egg

whi te-chal canthite (5,000 fig/plate) and the roasted chal canthite (2,500
fig/plate), it was observed that the gromh of the strains were suppressed.
Therefore, the genetic toxic (reverse nmutation) test 20 was perfornmed at
bel ow descri bed concentrati ons where the strain growth was not suppressed
(see FIG 1). [94] The egg white-chal canthite having the concentrations of
1,250, 625, 313, 156, and 78 |jig/plate are used as a treated group while

setting the,oaxi A SO0 ki 3 Qe AiNBicloagt
chalcantﬁpf: 'av?%gkSﬁgagg%%g%%%ﬁ??%hgmogg%%%gf ,E$%§%§aﬁ§ 8ej?%§6§gte
are al so used as the treated. group il etting the nmaxjnmum cong¢entration
017250 Jrigansfig and GoSiE AGitE THHLWRETE BRCPSHT §P08A BEb a0y SBR b
the concentration of 1 jig/plate (for treating salnonella typhinuritun
TA100) anehich taebycpanticpates m theercadivoenir additon,ghe iking/mpaabe péSainrednial 4 a
typhi murium TA 102) were used. As a negative control group, distilled water

was used.yegse] [l%@lls ihR&iVe G RBEHI U Erda&idn, T8 &lahPleS an RAFhdN V@s 0N Eé’r@tlnicgﬁ@l‘éﬁ
e

chemcals, distilled water were 10treated on a plate, and thereafter t

PO O L AL LA, DS RST e TDSRA  BReL ARe
control Negative control
is generated due to reaction heat.
[64] Furthermore, if the amount of egg white is too small during the mixing, it is difficult to
neutralize the toxicity of the dehydrated chalcanthite powder. On the contrary, if the
amount of egg white is too great, the reaction heat is very weak or not generated, making it
10  difficult to achieve the mixing effect sufficiently. Thus, the amount of egg white should be
adjusted carefully. After the chalcanthite and the egg white are sufficiently mixed, the
mixture may be cooled until the reaction heat is completely released.
[65]
[66] Moreover, the method for preparing the chalcanthite according to the present invention
15  may further comprise, after the step (c¢), (d) cooling the mixture of the step (c), and then
pulverizing the cooled mixture after the step (c).
[67] In the step (d), the mixture prepared in the step (¢) is cooled until the heat is completely
released, and the chalcanthite with the egg white mixed is pulverized finely to form egg
white-chalcanthite powders. Consequently, by pulverizing the egg white-chalcanthite, the
20  egg white-chalcanthite can be effectively used for pharmaceutical or sitological preparations,

and further its reaction area is increased, thus maximizing therapeutic activity.

[68] In the egg white-chalcanthite prepared through the above method, the toxicity of the

14



Treated Concentration 1 0 2,500 1,250 625 313 156 78 O g/ pl ate)

10

15

20

chalcanthite is removed but pharmaceutical properties are enhanced, and therefore it is
applicable to a pharmaceutical or sitological composition for preventing or treating cancer.
[69]

ADVANTAGEOUS EFFECTS

[70] The composition comprising an egg white-chalcanthite according to the present
invention was prepared in the form wherein a toxicity of chalcanthite is removed and a
pharmaceutical activity of the prepared composition is maximized, thus exhibiting an
excellent anticancer activity. Therefore, it can be used as a composition for preventing or
treating cancer.

[71]

BRIEF DESCRIPTION OF THE DRAWINGS

[72] Fig. 1 illustrates a test procedure of a microorganism reverse mutation test.

[73] Figs. 2 to 4 and 5 illustrate results of MTT assay on each cell after liver cancer cells
(HepG2), lung cancer cells (NCI-H460), colon cancer cells (SW480), and breast cancer cells
(MCF-7) are treated with a roasted chalcanthite (IS3), an egg white-chalcanthite (IS4), and a
raw chalcanthite (IS5), respectively.

[74] Figs. 6 and 7 illustrate results of DAPI stained cells after NC-H460 and HepG2 cells are
treated with a roasted chalcanthite (IS3) and an egg white-chalcanthite (IS4) having
concentrations of 50 ug/ml, respectively.

[75] Fig. 8 illustrates results of a western blot test to observe the protein expression degree of
cells after NCI-H460 cells are treated with an egg white-chalcanthite (IS4) having various

concentrations.

15
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[76]

EXAMPLES

[77] Hereinafter, a composition comprising an egg white-chalcanthite for preventing or
treating cancer according to the present invention will be described in detail with reference
to the accompanying drawings. However, below-described embodiments are merely
provided for illustration of the present invention, not limiting to the present invention.

[78]

[79] Example 1. Prepare test material (raw chalcanthite, roasted chalcanthite and egg

white-chalcanthite)

[80] A roasted chalcanthite obtained by roasting and dehydrating a raw chalcanthite and an
egg white-chalcanthite obtained by processing a roasted chalcanthite with an egg white were
prepared. In this test, the raw chalcanthite, the roasted chalcanthite and the egg white-
chalcanthite were utilized.

[81] First, the roasted chalcanthite is prepared by heating and dehydrating the raw
chalcanthite. To be specific, when the raw chalcanthite is roasted for 24 hours, the raw
chalcanthite turns grey because it is dehydrated. Such a dehydrated chalcanthite is referred
to as ‘roasted chalcanthite’. After the roasted chalcanthite is completely cooled, it is finely
pulverized.

[82] The egg white-chalcanthite is prepared by mixing and reacting the roasted chalcanthite
powder with egg white. To be specific, 600 g of the roasted chalcanthite powder is mixed
with 260 g of egg white that is separated from 13 homegrown eggs, and then reacts with

moisture contained in the egg white to generate a great amount of heat (reaction heat). Asa

16
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result, the chalcanthite turns green and the powders are agglomerated, which is referred to as

‘egg white-chalcanthite’.

[83]

[84] To use the roasted chalcanthite (IS3), the egg white-chalcanthite (IS4) and the raw

chalcanthite (IS5) as test materials, respectively, each was weighed to 100 mg by a balance,

and then dissolved in D.D.W to prepare a mixture with total volume of 1 ml.  After the test

materials were fully dissolved, a supernatant was filleted with 0.8-ym syringe filter by

centrifuging the mixture at 600 rpm.

[85]

[86] Table 1

Filter
Test material Total vol. Particulars Remarks
size
Dissolved by
Roasted 100 0.8 pm
1S3 97%(about 30  ug After filtering,
chalcanthite mg/ml filter
Dissolved precipitated) supernatant is|
in Egg white- 100 Very small amount off 0.8 pm used after being
1S4
D. W chalcanthite mg/ml  white powder remains | filter potated at 6,000
Raw 100 0.8 pm rpm for 10 min.
IS5 Dissolved
chalcanthite mg/ml filter
[87]

[88] Example 2. Microorganism reverse mutation test for genetic toxic test

[89] To measure genetic toxic degrees of the roasted chalcanthite and the egg white-

17



162 Average 1,279 202 223 208 171 158 161 174 [99] Table 3 19 Roast ed
chal canthitc, Strain : "1' A100

chalcanthite, a microorganism reverse mutation test that can detect a cell mutagen was
performed.
[90] The principle of this test is to make use of histidine-requiring strains that are not alive
without histidine. This test is performed for detecting histidine recovery, which is original
5  strain property, caused by mutagen in a mutant test. In the test, if the number of strains
exceeds two times the number of untreated group (negative control group) or increases
depending on the concentration of the test material, the test result is determined positive, and
it is concluded as a mutagen.
[91] To carry out the microorganism reverse mutation test, the test was conducted on test
10  standard strains, salmonella typimurium TA98, TA100, TA1535 and TA1537 as pre-culture.
A tolerance test was performed first, and thereafter two strains, i.e., salmonella typimurium
TA100 and TA102, were selected as test strains among the strains exhibiting tolerance
against the chalcanthite. The salmonella typimurium TA100 is a test strain upon the
reversion of guanine and cytosine in a gene, and the salmonella typimurium TA102 is a test
15  strain upon the reversion of adenine and thymine.
[92]
[93] When an antibacterial test was performed on cells using the egg white-chalcanthite
(5,000 ug/plate) and the roasted chalcanthite (2,500 pg/plate), it was observed that the
growth of the strains were suppressed. Therefore, the genetic toxic (reverse mutation) test
20  was performed at below-described concentrations where the strain growth was not
suppressed (see FIG. 1).

[94] The egg white-chalcanthite having the concentrations of 1,250, 625, 313, 156, and 78
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Positive control Negative control Treated Concentration (rigl/plate)
10

rg/plate are used as a treated group while setting the maximum concentration to 2,500
ug/plate.  Also, the roasted chalcanthite having the concentrations of 625, 313, 156, and 78
ug/plate are also used as the treated group while setting the maximum concentration to 1,250
ug/plate.

5 [95] As a positive control group, sodium azide with the concentration of 1 ug/plate (for
treating salmonella typhimurium TA100) and mitomycin C with the concentration of 1
pg/plate (Salmonella typhimurium TA102) were used. As a negative control group,
distilled water was used.

[96] The respective test materials, positive control group chemicals, distilled water were
10 treated on a plate, and thereafter the number of revertant strains was measured. The results

are as follows.

[97]

[98] Table 2

Egg white-chalcanthite, Strain : TA100
Positive Negative
Treated
control control
Concentration
1 0 2,500 | 1,250 625 313 | 156 78
(Kg/plate)
1,136 194 241 195 157 142 | 159 | 186
Number
1,421 211 205 221 184 173 | 162 | 162
Average 1,279 202 223 208 171 158 | 161 174

[99] Table 3
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1,250 625 313 156 78

1,662 237 192 186 193 192 173 Nunber

Roasted chalcanthite,

Strain : TA100

Positive Negative
Treated
control control
Concentration
1 0 1,250 625 313 156 78
(Kg/plate)
1,662 237 192 186 193 192 173
Number
1,456 201 235 179 182 193 169
Average 1,559 219 214 183 188 193 171
[100] Table 4
Egg white-chalcanthite, Strain : TA102
Positive Negative
Treated
control control
Concentration
1 0 2,500 | 1,250 625 313 | 156 | 78
(Kg/plate)
>1,000 5 3 4 2 1 0 2
Number
>1,000 3 5 3 2 0 3 1
[101] Table 5
Roasted chalcanthite, Strain: TA102
Positive Negative
Treated
control control
Concentration
1 0 1,250 625 313 156 78
(hg/plate)

20




1,456 201 235 179 182 193 169 Average 1,559 219 214 183

10

15

20

>1,000 2 2 4 1 3 0

Number
>1,000 3 1 0 3 4 2

[102]

[103] In the case of the salmonella typimurium TA100, the number of strains in the group
treated with the egg white-chalcanthite and roasted chalcanthite were remarkably smaller
than that of the positive control group and even similar to that of the negative control group
at the maximum concentration not inducing the growth suppression of microorganisms.
Furthermore, the number of colonies was not increased depending on the concentration.
Therefore, it was determined that the egg white-chalcanthite and the roasted chalcanthite
were not mutagens.

[104] Also, in the case of the salmonella typimurium TA102, colonies rarely appeared in the
group treated with the egg white-chalcanthite and roasted chalcanthite at the maximum
concentration not inducing the growth suppression of microorganisms. That is, the number
of colonies in the group treated with the egg white-chalcanthite and roasted chalcanthite was
remarkably smaller than that of the positive control group, and even similar to that of the
negative control group. In addition, the number of colonies was not increased depending
on the concentration. Consequently, it was determined that the egg white-chalcanthite and
the roasted chalcanthite were not mutagens.

[105]

[106] Example 3. Cancer cell culture

[107] 10% FBS, 100 U/ml penicillin and 100 U/ml streptomycin were put into RPMI 1640
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188 193 171 [100] Table 4 Egg white-chalcanthite, Strain : TA102
Positive control Negative control Treated Concentration

10

15

20

medium (containing L-glutamine) and lung cancer cells (NCI-H460) were cultured in 5%
CO, incubator.

[108] Colon cancer cells (SW480) and breast cancer cells (MCF-7) were cultured under the
same conditions as the lung cancers (NCI-H460). 10% FBS, 100 U/ml penicillin and 100
U/ml streptomycin were put into DMEM medium (containing L-glutamine) and liver cancer
cells (HepG2) were cultured in 5% CO, culture medium.

[109] The NCI-H460, MCF-7, SW480 and HepG2 cells were obtained from Korean Cell
Line Bank (KLCB) and then used.

[110]

[111] Example 4. Measurement of cell viability through MTT assay

[112] To investigate the effects of the roasted chalcanthite (IS3), egg white-chalcanthite
(IS4) and raw chalcanthite (IS5) on the growth of cancer cells, these materials were treated
onto the cancer cells at various concentrations to measure cell viability through MTT (3-
(4,5-dimethylthiazol-2-yl) 2,5-diphenyl tetrazolium bromide) assay thereby assaying the
suppression of the cancer cell growth.

[113] The MTT assay was performed on four cancer cells, i.e., liver cancer cell (HepG2),
colon cancer cell (SW480), breast cancer cell (MCF-7) and lung cancer cell (NCI-H460).
First, each cell was inoculated into a 96-well plate at a concentration of 1x10° cells/ml by
100 xf, and the well plate was then cultured for 24 hours in 5% CO, incubator at 37°C.
Thereafter, 100 wf of each test material (IS3, IS4 and IS5) was put into wells at the
concentration of 0, 3.125, 6.25, 12.5, 25, and 50 ug/ml, respectively, and then treated for 24

hours.
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[114] MTT (thyazolyl blue, SIGMA Co.) with the concentration of 2 mg/ml was prepared,
and added to the wells by 15 £ to react with the test materials for 3 to 4 hours. 115 wl
of the test material was removed from each well to leave only 30 ul of a violet material,
and then 150 ¢ of dimethyl sulfoxide (DMSO) is added. Afterwards, the resultant was
sufficiently mixed for 10 minutes in a microplate mixer to dissolve precipitates, and then
optical density (OD) was measured with the absorbance of 540 nm in a micro-reader. All
the test results were compensated by the absorbance measured in the well in which cells
were not cultured.

[115] In all samples, the growth suppression effect appears as the concentration increases.
Especially, it can be observed that the growth of cancer cells is most effectively suppressed
when the cancer cells are treated with the egg white-chalcanthite (IS4) (See Figs. 2 to 5)
[116]

[117] Example 5. Cell apoptosis assay using DAPI staining

[118] To observe how the roasted chalcanthite (IS3), egg white-chalcanthite (IS4) and raw
chalcanthite (IS5) suppress cell growth by inducing apoptosis of cancer cells (NCI-H460 and
HepG2), the cancer cells were treated with each test material. Then, the cancer cells were
stained with DAPI, and cell types were observed through a fluorescence microscope.
Specific test procedure is as follows.

[119] 400 10 of each cell (1x10° cell/ml) was put in a 8-well chamber slide and cultured for
24 hours. Thereafter, the cultured cells were treated with the test material having the
concentration of 50 xg/ml and made to react for 24 hours. After the reaction, the medium

is discarded and the cells react with 500 ¢ of 75 mM KCL. This expands the cells to
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make it easy to observe nucleus. After making cold-ice state by mixing acetic acid and
methanol at a ratio of 1:3, this was dispensed in a volume of 500 uf to react for 5 minutes,
thereby immobilizing the cells. This procedure was repeated twice. After immobilized,
the resultant is sufficiently dried in air, and 100 pf of DAPI stain solution was dropped to
stain the resultant for 10 minutes, and thereafter washed with PBS. A cover glass was
covered with glycerol and the resultant cells were observed through a fluorescence
microscope (x100, or x200). Among three hundred cells counted, the cells exhibiting
nuclear fragmentation and chromatin condensation were detected and observed according to
the morphologic criteria of apoptosis.

[120]

[121] It has been reported that apoptosis, which is programmed cell death, accompanies cell
shrinkage, chromatin condensation, DNA fragmentation, mitochondria dysfunction, caspase
protease activation. DAPI is a blue fluorescent stain, and has characteristic that
fluorescence increases when it bonds with minor grooves in which AT clusters of DNA exist.
In virtue of this characteristic, it is possible to visibly observe the degree of DNA
fragmentation by simply checking fragmented and condensed apoptotic bodies through a
microscope.

[122] DAPI staining was performed on H460 and HepG2 cells, which had been treated with
the roasted chalcanthite (I3) and the egg white-chalcanthite (I14) having at the concentration
of 50 pg/ml. In comparison with the control group (group untreated with the chalcanthite),
nuclear fragmentation and chromatin condensation could be observed in all the cells.

Particularly, it was possible to observe many apoptotic bodies in the egg white-chalcanthite
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>1,000 35320 1 [101] Table 5 [102] [103] Roast ed chal canthite,
Strain : TAl 02 Concentration

(IS4) (See Figs. 6 and 7).
[123]

[124] Example 6. Detection of apoptosis-related protein expression by western blot

test
5 [125] The control degree of expression of apoptosis-related protein, e.g., caspase-3, bax and
bel-2 was observed in order to observe the effect of the egg white-chalcanthite upon cancer
cells at a protein level.
[126] Bax functions to induce apoptosis by promoting the secretion of cytochrome C while
moving from cytosol to mitochondria. In contrast, it is known that bcl-2 acts as an
10 important signal transferring system that transfers or receives situations in or outside cells,
and inhibits the movement of bax to mitochondria to thereby suppress apoptosis (Nomura et
al., 1999; Murphy et al., 2000).
[127] Caspase-3 is most directly associated with apoptosis, and acts at an initial stage of
apoptosis. Further, caspase-3 has an active form of heterodimer of 17 kDa and 19 kDa
15  derived by the separation of 35 kDa proenzyme (Fernandes-Alnemri et al., 1994), and
amplifies initial signals of caspase-8 and caspase-9.
[128] The apoptosis is classified into an internal path and an external path, which induce
apoptosis through caspase-3 activity. In order for caspase-3 to be observed in an active
form, the expression degree of procaspase-3 of inactive 35kDa should be reduced relatively
20  or a protein having a molecular weight of 17kDa and 19kDa which is an active form thereof
should be detected (Kang et al., 2002; Ahn et al., 2004).

[129]
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(tg/plate) PositiveNegative controlcontrol 1 [ 102] [103] In the case
of the sal nonella typinurium TAL00, the nunber of strains in the group
treated with the egg white-chal canthite and roasted chalcanthite were
remarkably smaller than that of the positive control group and even simlar
to that of the negative control group 5 at the nmaxi num concentrati on not

i nduci ng the growth suppression of m croorgani snms. Furthernore he nunber of
col oni es was not increased dependi ng on the concentration. Therefore, it

was det er/m,he h ite- I hi t [OAS hite
wor e not tiagaeein et Fpl B GRONE s uRRthel R AR AR B3R T
TA102, colonies rarely appeared in the 10 group treated with the egg

whi £ 6. cha0BHRIE RN EXRIRHORBlSHTBHNSHEIEo FHEISe-g. B WbbHi e SREBIARHL %n

not inducing the growth suppression of mcroorgani sns. That is, the nunber
of col oniigducempbesigr olirotiglediie st kast fdsiepgoWnbives phihltloangthwhehahndegg
roasted chal canthite was remarkably smaller than that of the positive

control %@%@ha%ﬂﬁthﬁg g?iug%ﬁgyr? ostsOn LARL @Pe&ﬁ@te@@%@&édﬁ% ﬁgmﬁlf%lstgr oup. In

addi tion, nunmbe es was not increased dependi ng 150n the

concentratiaon. Consequently, i s determ ne hat the e .

whi ¢ eschal e engce i dNCsell HefaEsRd y ehpaie ‘*HBE@'H%%F%‘&BH% (54 2p5)
[ 106] Exanple 3. Cancer cell culture 20[107] 10% FRS, 100 Vim penicillin
and 100 Ubntenshtiept o), Semd 19Xt 14/mi oreRRMtivdl 840nd threal iculituréd dort 24 hourg) at
L-glutam ne) and lung cancer cells (NCl-11460) were cultured in 5% CO2

I ncubat ory7oc] 10§k GREONHE BREET are CbdIRcle VB adBEapicBatite CaIMRId C&ld Svere
(MCF-7) were cultured under the sanme conditions as the |ung cancers

(NG| 1450 AR S5py 100, T P Lt R R, ] g e
(Hep®&2) were cultured in 5% COQ2 cul ture nedi um
removed, and then washed twice with 2 ml cold PBS. 50 to 100 x4 of lysis buffer is
10 added to the resultant and sufficiently mixed, and then dissolved for 2 hours at 4°C.  Herein,
the lysis buffer is composed of 50 mM Tris pH 8.0, 150 mM NaCl, 0.02% sodium azide,
0.2% SDS, 100 pg/mé of PMSF (phenylmethylsulfonnyl fluoride), 50 wb/md of aprotinin,
1% igapel 630 (or NP-40), 100 mM NaF, 0.5% sodium deoxychoate, 0.5 mM EDTA
(Ethylnediamineetraacetic acid--Sigma E-4884), and 0.1 mM EGTA (Ethylene glycol-bis(f3-
15  aminoethylether) N,N,N',N'-tetraacetic acid--sigma E-4378). After the reaction, the test
material is put into a 1.5-ml tube, then stirred for 30 seconds, and centrifuged for 1 hour at
23,000 g at 4°C. Only centrifuged supernatant was taken. The protein amount of a final
test material was measured using a bio-rad protein kit. Lysis buffer and 5X sample bufter
are mixed with the measured protein to make the protein amount equal, and then the
20  resultant was boiled for 5 minutes in a 100°C heat block. After that, a test material is

collected by centrifuging the resultant for a while. After preparing a separating gel (12.5%)

and a stacking gel (5%), an electrophresis is performed and the gel is then transferred.
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[ 109] The NCI-1-1460, MCF-7, SWI80 and HepQ&2 cells were obtained from
Korean Cell Line Bank (KLCB) and then used. [110] 10[111] Exanple 4.
Measurenent of cell viability through MIT assay [112] To investigate the
effects of the roasted chalcanthite (1S3), egg white-chalcanthite (184) and
raw chal eanthite (1S5) on the growth of cancer cells, these materials were
treated onto the cancer cells at various concentrations to neasure cel
viability through MT (3- (4,5-dinmethylthiazol-2-yl) 2,5-diphcnyl

tetrazol ium brom d S t.her LN 0 ncer
cell gr ov$j RS erfefll%eﬁ )w]a% ds}i%ﬁl a%ss'g&)ﬁv\g%gﬁ&l}llolfl gd’&gas}% ou%tg@g{ CSE)PR{:()&? ?& ﬁfl

i ver cancer cell (Hep&), colon cancer cell (SW80), breast cancer ceI
(MCF-7) aniauiesngng abresghtcarte 4 Mesamis0solufiph s, Obees canpiniigs PRl aded
into a 96-well plate at a concentration of |x105 cells/nml by 100 0, and the
wel | pl atteinvfasred iggmiodhd wwagdvdshed 24thhOBBST isolubéh @GR al bic whaheiktued wa¥ Ghen 20
Thereafter, 100 ,uf of each test material (183, 184 and ISS) was put into

wel | s at E@Sv&f)“gl%@{]eraﬁ&' Qe %eggt%xar?é %ﬁﬁ]ﬁ)cl@edzﬁ)r 1 4r08rs. 470 @% E{(Q‘f r\IXL ue

respective en treate ours 114] MIT t yazo

SIGVA Co.) with th oncentration of 2 /M was and adde to the
vel | s by %ltedufmfﬁt TBSaktsolitoR R YesbEd TRYEr) &P@waﬁaﬁ?ﬁu SHtirs gtsr 02,
of the test material was renoved fromeach well to | eave only 30 fik of a
vi ol et nmatatingl withnd pivearyl a6dfodyi fetxhybel-2ul dawedecatPWB0O) ¢adlsmdalad;) and
Afterwards, the resultant was 5 sufficiently mxed for 10 mnutes in a

m cropl at@cdHIXES adi®od) IRR-MBbRY Rkl 3yede rélrtloh REECAPEIIERIN ﬁﬁnls hﬁ]yuté @)
was neasured wth the absorbance of 540 nmin a mcro-reader. the test

It ted b bsorb din th whi ch
Corls wermists Aot essete SRR Badfaf 10 Bmalpn e 16 e&%%ﬂ%ssl on

ef fect appears as the concentration increases. 10EspeC|aIIy it can be
observed [thdt the growth of cancer cells is nost effectively suppressed
when the cancer cells are treated with the egg white-chal canthite (154)

( See 16i 99138 A9a%dsuld dl@E treatnleh? bf EXEORERs Hith@Ré b%@mabeﬁalsaramwmsmﬁ itig
DAP! staining [118] To observe how the roasted chal canthite (153), egg

whi t e- chal cant.hi t and ra 5 ch 5 owt h
by | nduciRGeaIObbsiee et oRRfeer Kot 1 MRIGRT hih T RSP G buf e &
cells were treated mnth each test material. Then, the cancer cells were

st ai ned \ﬁllghﬂ)DAMCaSar@H1@%IMg/ftlS/péslsv@ﬁéld@l?éém}éhlstlhbé‘t?@ﬁ? theftegigpateia nugh

m croscope. Specific test procedure is as follows. [119] 400 4 of each

cel | (1x1gheeebhéchidhtiovasexhibiit toxidty8- Wat lexplkasibie ol stli-2lelignty tutdasusesht fte 20
24 hours. Thereafter, the cultured cells were treated with the test

mat eri al t I 4
e e 2 AN GPECARBENLT B 120 PO GRLANLY 200, TRHEBCIRAR IS8T (B |
500 j a. of 75 mMM KCli. This expands the cells to nake it easy to observe
nucl das. [Agtr maki ng col d-ice state by m xing acetic acid and net hanol at
aratio of 1:3, this was dispensed in a volune of 500 a to react for 5

m nut es, [i3@r Bloyn thesoindshitgiingan be coefitrsed Hat shepegpcetite-ehalemthipedtiadist av ce.
After imobilized, the resultant is sufficiently dried in air, and 100 a of
DAPI st aifisg! UidaRe V&ﬁtp@ﬁ&ﬂpﬁdthE Gnventivk ado'fhﬂog'ﬁoﬁ e§diivta@§‘tca§1§hrse 30p e G 2S
and thereaftér washed w't S. A cover g ass was covered with glycerol and
the resultant cells were o served thro orescenc 0SCO x100

o x200) RS AGT Ht e rBTEa PEPRS cofRPed, SIS TR B kb e GPRSS! Bar
fragmentati on and chromatin condensati on were detected and observed

accor di ngnduged he aptdraing cagpage- g pidten itlrough apypddsirmg from a bax/bel-2 path.

20 [135]

[136] Example 7. Identification of anticancer effect
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10[120] [121] It has been reported that apoptosis, which is programred
cell death, acconpanies cell shrinkage, chromatin condensation, DNA
fragnentation, mtochondria dysfunction, caspase protease activation. DAP
is a blue fluorescent stain, and has characteristic that fluorescence

i ncreases when it bonds with minor grooves in which AT clusters of DNA
exist. 15 In virtue of this characteristic, it is possible to visibly
observe the degree of DNA fragnentation by sinply checking fragnented and

condense [ o i r g ikhlhbng was
perforneglgﬂ%ﬁkgh(%Hggfgﬁgﬁ&ggfggibaﬁﬁgﬁﬂﬁzﬁgE@%ﬁﬁ%%ég%%%ﬁﬁﬁgﬁ&?ﬁghroasted
chalcanthite (13) and the egg white-chal canthite (14)_having .at the

concent r dfn6 e Jauds meysq todpmy a selil BRI & SRR 7 hENCE8tVIe gr oup (group
untreated with the chal canthite), nuclear fragnentation and chromatin
condensatdhaleambitd (Shecxbisengthd best apdptodihabibel frem aRamahelgtined Mpg cancaas
possi bl e to observe many apoptotic bodies in the egg white-chalcanthite

(134) (Segnki $5in v@v@%eﬁﬁmm[ wtsHubcliditedlsl Paaihlifefd (RabeCHERR a8l the

apoptosi s-rel ated protelin expression by western blot test 5[125] The

contrql deqgree of expressio f apoptosjs-rel ated protei e.qg. ., caspase- 3,
bax and BETeBhRaanbHREFRALFC o reqdptrgalsabit dat funed Pl dhars ot

whi t e-chal canthite upon cancer cells at a protein |evel . [;26% Bax

f unct i onsintieancerditeet wpoproed sutthy mraswbid hgjze dlesobid crrger BN fliggipk wdikeisme C
while nmoving fromcytosol to mtochondria. In contrast, it is known that
bcl-2 actifiDefbne Wl HAQHEANing h §8@llartchanef@d wigh 8 y6d eweighat Atahs ef s or
receives situations in or outside cells, and inhibits the novenment of bax

to mtochondria to therehy..s [ es 0Sl X rphy

et ol o 20RbeRu Gt e LIRSS BRFCHREL B P TS B BllpBlingd poiRined 0T
and acts at an initial stage of apoptosis. Further, caspase-3 has an active
form of Heltaedairipireomubstionpfepperapent.toe RErght sukyoligdelume ofifbe sdisksansdron of 35

kDa proenzyne (Fernandes-Alnenri et al., 1994), and anplifies initial

si gnals adktreaspase-Beaniddusmpagtetlysmdnld] Thhamdapdpil oshibiting ackasai fi ed i nto
an internal path and an external path, which induce apoptosis through

caspase- 3.86ki Wk Hid dd ggrrtgr%(l%lﬁ Qﬁe—ﬁgﬁ&ﬁlﬁﬁfoﬁ otbg?rbﬁi&lb(ﬁﬁfngqg%{g?‘tr grﬂisfﬁgt ive

form the expression ree procaspasc-3 of 1nactiVve T oul d be
16kDa whi oA 1488 S i o 0 RGP e RO OBl 0ra: SAhCRANGOBE &l -\
2002; Ahn et al., 2004). [129]

measurement of respective solid cancer size were indentified. The individual corresponding

to one of the two conditions was considered as a death individual. The mean survival day of

15  each group was calculated. After completion of the test, the percent increase in life span was

calculated as compared with a positive control group. Internal organ abnormal was visually

identified upon autopsy after completion of the test. The blood collection was then carried

out to analyze ALP, CRE, BUN, TG, ALT, AST, Ca level, GLU and total cholesterol in the

blood. The organ (heart, spleen, testis) was extracted to measure the weight of organ.

20 [138]

[139] <7-1> Material and Method

[140] 1. Preparation of cancer cell to transplant
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[130] A western blot test was perfornmed to observe whether the egg

whi te-chal canthite (154) controls the expression of proteins (e.g.,
caspase-3, bax and bcl-2) that has been known to i nduce apoptosis. Through
this test, it was possible to know a path through which the egg

whi t e-chal canthite i nduces apoptosis in cells. Specific test procedure is
as follows. 5 [131] Lung cancer cells (NCl -H460) were treated with the egg
whi t e-ehal cant hite (154) at concentrations of 0, 25, 50 and 1Q0 fl/g
respect i ef], Humen teren cascinpme & GloH400) eddisrte tsanspiag wamsribwed an 9th&Qel |
are col |l ect ing a scr r, the olle cells ri fuged at

1, 000 rpm’ tgd%‘{"i’éﬁor 0N SR LD ﬁ@? ﬂﬁ@wefamﬁeﬁlpzpﬁ%m@ﬁ{re Qyein,
renoved, an shed twice with BS to 100 Si s
but fer i 50V ool St CHanr Ged et é‘ﬁ%&g%ﬁ%‘i@ WeScBRH 02 RIS

? ssol vegha‘s@sr @nd&%hﬁ cams é'v@re Jré&fe%dg ,thetyh@feﬂeé&aﬁle@gg}iﬁ&r vSvltﬁ 1%%11(&@%?@%%2 v
ris pH o sodi um azi de, 0.2% ao

(phenyl néPW’IO%HB%hWIbF‘P BBH dwyshedyithi0g o tegpsin i BB E duged i gapel 630 (or
NP- 40) , MM NaF, 0.5% sodi um dcoxychoate, 0.5 nmM EDTA

(Et hyl ne am neet raacetic acid-Si gma E-4884), and 0.1 nM EGTA (Et hyl ene
glycol - bild¢3]i2 MedicahispesdioRpnd a4dimatiRiN, N, N - t et raacet i ¢ aci d- si gma
E-4378) . ‘&9‘5@@5 tdshnim@PFhd %amw‘% \;e?e"‘rfnami%%écﬁbn bﬁ a%ﬁﬁerhﬂﬁéﬁltﬁ conditifn of sbe,
then stirred for 30 seconds, and centr| S“F% our at 23,000 g at 4C.
Only centanimglgaas sape wat dve hraléht anmals @vlw%t)@fwna%mﬁ weFe %qutfﬁlapnd est
sapl b e R o ieHe e the pr otei n-
armunt ec{tlléfﬂ and then the 20 resultant was boiled for 5 minutes in a 100C
heat bl o : st material is collected by centrifuging the
resul tanﬁ@%ﬁ'?é&ﬁ?%&?ﬁ t%? preparing a separating gel m(llz 59 and a

st acki ng [¢€7] £8¢4 the amclihetéay ephmesilwnp svaperboransdudndransdanied ta gethipalthy

bl ue- st aiftyage SR BRTAF 5 By eRRaRhA0RE, T old SruriBaia e Musbmorer=! ©
sol utliSon the soifser efethe emaionilwgp prave eﬁmsvedA Qnipdsshkrinadr tissdsr wae sdlegedvasdhed

h - f h
nenor ane S8 GRLE0 @RISRty B RHRBACY MR, DR BETRUE ol RN b T
sol uti On’afép%aﬁ%%m?re&%¥§ 0o m fﬂ%sbo\ﬁ'yt\belgﬁsarﬁ ﬁﬁ’illdilt SN wefS Rk &BGhINGe W th

a primary anti bax, bcl- | eaved Caspase- 3; ceIIS|gnaI|ng) and
secondar ygr@ifeﬁélg’é%g%aﬁ&?%s pr)lrgrfabh%@[ dy the reaction in EC, solution
for I mnut I m was aced on cassette, and was observed through
phot ogradﬂaﬂfﬂg and devel op| ng. [132] 10[ 133] As a result of the treatnent of
H460 el | i Lchalcanthite (134), the expression of cleaved
caspéz(g)e £4%‘1%211(%§8P%g&r’een\£@g£tg% 25 jig/nml and 50 //g/m, but tends to
slightly [d&Qlraaseivadual @Bnfifigdtivnl card despgbipp adéstBipeda feanunbersa fest heleriddse t he
test mate Aations y r on
of bcl-2 gg{)]ﬁl H%}%&l %%?igglé,écgﬁg I%Flé e%&F gg)s(%agﬁh%?gtgaﬂxﬁg%cg e%-gs}e é?fsﬁ t eLl
group trera$®ds1h]et testehewwgttmeﬂetocIaabmadmgl bax. (Ti84)indigidpall sfengfication fveg4]
From t hese co |

wni cn 15 rsER B uyipd o B ARLRSTHE RERGAT loub U0 Bl G B0 GARLRLAE.
acti \Zét esnd“ablpaﬁshﬂ@wpr otein in cancer cells to ther eby i nduce apopt osi s.

Al so, G ﬂfg aé)prem ated that the apoptosis is induced by activating
caspase é g 0 n through a path differing froma bax/bcl-2 path. 20[ 135]

[ 1361 Exaspup 7. |dentificat Admigiftraivhilbaacer effect 1‘{!13711 | uman- deri ved

| ung caneer—eelt-(NA-H4A60)was—syheutaneoust-y—t+ranspkanted to a front | eg
of nude |Mlse | PR of | FCLAR u‘ﬁﬁr?%l 830%‘:ertal n sfze. The egg

whi t echalgant hige (1S4) exhl bshjpmg +tNer-prsd napept osi g AR ity froma
human- derived|lung cancer ¢ i i i was subcut aneously

admi ni st/éped 6% four weeks| A0meked NErlld46} WH%BN ant i|cancer effect of egg
whi te-chalcanthite was carrlred out. That is, the assay of anticancer effect
was carried out by measuring a size of solid cancer using digital calipers
twi ce per[18%le week and identifying a secular change along with a body

wei ght . { surenent, the inhibition rate of solid cancer
growt h Wﬁtlsgaf aﬁlesggan g{é%ngar ed.
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At a date of conpletion of experinent, the weight and solid volunme of the
solid cancer 10 extracted were neasured using a plethysnoneter. The

i ndi vi dual exhibiting a central necrosis of solid cancer through one-day
condition observation during the test, and the individual having the solid
cancer volume of greater than 1500m8 as the result of measurenent of
respective solid cancer size were indentified. The individual corresponding
to one of the two conditions was consi dered as a_ death individual. The nean

survi val [d34] Bre tegaepiorial s disaplyed i apiaidericalmpline andrsplbt fdsmingsteredhpsingst |

t he perc%ﬂ%dé&&k%ﬂﬁgfbﬁ4hk&& span was cal cul ated as conpared with a
positive control nternal organ abnormal was visually identified
upon aut dps3/ after conpletlon of the test. The blood collection was then
carried qg§]t ﬁﬁh%%? CRE, BUN, TG ALT, AST, Ca level, GU and total
chol este int d: 4he organ (heart, spleen, testis) was extracted
to medsur[é5TiHe Mmsghtnel)fofdm@arwelm[ 138] [ 139] <7-1> Material and Method

car oi nord TG Jta) BerFE anpfEpnddl VERERAR e cort BigBlielpty Rianm

incubatOHW@NmﬁmmﬁAmef7Sanyﬁ&rmhmﬂmnwfkﬁﬂ Ul penicillin, 100g/ml

st rept onyck 10% he d fetal .cal f serum contai ning RPML-1640 (G bco
BRL) wer 2)Pﬂq?gﬁmn%&ﬂﬁg%&@qunnn§s ce four cells were adhered, they
ver e washegot iige ) 38 Obtal| Qfﬂulﬁ&%?e@ (RDCEaBRE -
washed k[?ﬁ() L ?@i@d%ﬁe@ A %%lﬁﬁued [142] " 1'143] 2. Medi cal

I nspget i AL RARLRE G b @%éag Touﬁwﬁﬁ@ sebchRSt VA r@?éaté’@ﬁ’lré%bﬁrﬁéﬁ%dobtﬁn \éethﬁflrok nary

i nspectl on on a genera condi tion of al animal s was carried
The heal tlhgpawhishl the puenestyl ef prgipak salidreanser et regprescds efhectvaepr mSt he

acclimati k to adapt to the environnent. 145

[ 146] 3. t%@&%gﬁ%FEES|f££§%E% F147 Aftgr t he accllx;tlon a tuLDr }unp
was subcdﬂéﬂeﬁmﬂnyn@lrc@nmlagm@un@roo tthestapaf tapjdlp geessige dye supsefbcisnt blaed a
cul tured glﬂgg%efolﬂ r eﬁdﬁnt&fg%gntyeﬁ%%@ﬂos%gq{n?& Vbz@é &ﬁdeatm@é&ﬁ&r%léé it he

surface o Were Tenmved tumor tissue was
seledﬁed\dmdlaUMde@ﬁdonswyInmahgpmhnm@ﬁcmnnwh@ﬂnun$z¢éhﬁaamaﬁﬂﬁﬁﬁqMMh@n

the indi Vh&??ﬁ%ér%mwﬁeotluﬁl@ fx%glrh%t \%IA’S%‘Q‘%%)A ﬁqntl-}le eﬁ@ﬁpﬁ‘ 00, fr?ﬁt@?deb&qgft

wei ght an ze were ne (PasSification
by a randomd metthofi animal was excised to about 4mm through Wthh the prepared trocar was

inserted and the end was placed at a body side section of the rear of left front leg. The trocar
was removed while slightly and rapidly rotating 360-degree. The tumor fragment was placed
20 at a desired position. The excised portion was disinfected. The position of tumor was

confirmed with touching a skin. The growth of tumor was observed over twice for one week.
After transplant, the groups were classified into those which the volume reaches 100 mw, and

the test material was then administered.
[162] 3) Anti-cancer test (mean tumor volume)

25  [163] The long axis and short axis of the tumor were measured with calipers twice for one
week, and the body weight was then measured. If 28 days lapsed after initial
administration of drug, the test was completed and the test materials were checked to
determine the effect of suppressing a solid cancer due to the test material. The solid cancer
volume and inhibition rate after lapse of time were calculated according to the following

30  equation:

[164] V (Mean tumor volume) = (A x B%)/2
(A= long axis length, B = short axis length)
[165] IR (inhibition rate) = [CV-TV/TV] x 100
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11481 20[149] 4. Individual identification [150] An individual

I dentification card describing a test type, a test nunber, a test material,
a group nunber, an individual nunber, a sex, an adm nistration dose, a test

period and a responsible tester was attached to a breedi ng box. The
I ndi vidual identification was perfornmed by using a tail marking. The
treatnent group and adm ni stration dose were shown 25in Table 6 bel ow

[ 151] Table 6 Goup Admi nistration Dose

cel |~ al ol&66] (6 =1 Sanugagpuwrytumoney upwed Vit kisatmrent Sroug4umonyeIRger NCI - 11460

t unor

10

15

20

25

30

7

[167] 4) Mean survival time & percent increase in life span (%ILS)

[168] The individual exhibiting the central necrosis of solid cancer through one-day
condition observation of test groups during the test, and the individual having the solid
cancer volume of greater than 1500mm® as the result of measurement of respective solid
cancer size, were indentified. The individual corresponding to one of the two conditions was
considered as a death individual. The percent increase in life span was calculated according
to the following equation:

[169] %ILS = [T-C}/C] x 100

[170] (where, C and T are mean survival day of mice in control and treatment groups)

[171]

[172] 7. Inspection of blood lipid level and general blood

[173] The blood was collected through aorta abdominalis upon autopsy to obtain a serum.
Alanine phopsphatase (ALP), creatinine (CRE), Ca, glucose (GLU), alanine transferase
(ALT) and AST.UN were analyzed by using blood biochemistry automatic analyzer
(HITACHI, Tokyo, Japan).

[174]

[175] 8. Histopathological finding

[176] Upon completion of the test, the blooding and killing were made to extract liver,
kidney and spleen. Their weights were then measured and the visual finding was observed.

The tissues were set in 10% neutral formalin solution. The tissue fragment with thickness of

4 um was prepared by the paraffin mediated process, stained with Hematoxylin & Eosin and

then observed by an optical microscope.

[177]

[178] 9. Statistical analysis

[179] Levener’s test was performed to compare the homology of dispersion about each test
result. In a case where the dispersion has a homology, one-way analysis of variance
(ANOVA) was performed. If the significance was observed, Dunnett’s t-test was performed
to find out a test group having a significant difference as compared with a control group (p <
0.05 or p <0.01).

[180]

[181] <7-2> Result and Consideration

[182] 1. Change of body weight

31
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[ 152] [ 153] 5. Adm nistration Method [ 154] The test material was

di ssolved in a physiological saline and orally adm ni stered using zonde
once a day for 4 weeks. [155] [ 156] 6. Eval uation nethod 5[157] 1)
Measur enent of body weight [158] In order to observe a change of body
wei ght during the test period, the body weight was neasured per 7 days
after initiation of test. [159] 2) Preparation of tunor-containing nodel
[ 1601 1x107 cell s/ nude nouse/ 100 pi was injected to obtain a tunor strain

whi ch wad18Hdrprroshee of therde avaight ang aseugec gF gpigke TREUBLYICISFd ane biggage
repeated Jyfheet i {IBS ho iﬂ?ﬁﬁ%ﬁrgﬁ;{i&%ﬁl tv?rigﬁt Wi Cled NPARE ORBEN Al uRer 1 nal

solid cancer was recovere unor was transplanted to |ive passage
groups. lmddibtrarivs gxpipraereciduesdrismympatadnuith HICIt o Osecdipalone grppddyf thgyowi ng

due to a fLCl I f [ c8Nt: n i s of
Fumor was b St Ep el 8’ ERLrBHRRcY RE LR BRRRETH BTl 1B BRSO s
mai nl § nacktenatbatneed &t nete betmtean grazipg we(e3xBxBevwy. t o prepare a tunor
fragnentllghe tumor fragnent was raised to the end of trocar, and the front
side of I'e hind Iinb of animal was excised to about 4nm through which the
pr epar ed [18dCaChaas dfrtsment @dlidhohdrheolemd was pl aced at a body side section
of ther | eft, front lLeqg, .The t.rocar S \Y; il i .and
rapidly ﬁg%@?llt }f‘?gsoélgoc-aacé%rvé)éqlgel'ﬁ‘elrl?%%rte%r%gggan%ﬁ S%V\F%st 6?e%éé)%§§lé eg}vd%sél ed
posi ti on.callpas.eX< h seahltp dret tuowor wakindh &ff 138 ety ¥ohng/FHedposstiation godupt wanmowas

confirmed with touchin skin. The, gr h t r observed. over,.tw ce
For oo atientab EhicteRdndit SnPressidngt b8 Ror B el o BOBRIY S elsClorim ch
t he vol ue ¢leaking stht Omotiapse actdnpheoft gt gromper thal NUdd4d0e mmanigriveh ewed.
[162] 3) Anti-cancer S mean tynor. vol ume [ 163] .The .l.ong axis and
short axFEP%?$¥ﬁeﬁ@Hn3§ aﬁ%eaﬁﬁafﬁF@a“ﬁﬁpﬂ 8§ﬂ%gef§§t&PEbléoagﬁnghﬁéZ%f and
t he body admiigibdativast hiweshommasivlddantdr i2i@bd@ytendepsess afngired with il\HI_II—P|I460
rials were

B o b o R0 AR R o BB b bRl
t est 158t ghbwh thal e 28QladoCABISE hMOkdsTSARE nidikg Bicup e 2H! Binaht &1d 1Saps®0 of
time wer F‘iné:/ ;lggllrgu%tis? 95 l%?(%%rgi,rlwaetre%s E\fbel-lfll%()l (%W arl]cgne group is 2806.47mm’.
[187]
[188] 3. Measurement of tumor (solid cancer) volume inhibition rate
[189] In checking the analysis result of the growth inhibition rate based 100% of the solid
20 cancer volume of NCI-H460 cell alone group, the test material administration groups has
shown a volume dependent inhibition tendency from 8 days to 25 days (IS4 45 mg/kg IL.R
82.47% < 1S4 90 mg/kg LR 59.99% at 22 day). IS4 90mg/kg administration group has
shown to reduce the solid cancer growth inhibition after 22 day-administration (Table 7).

[190] Table 7

» day
Areat group

NCI-H460 cell alone 100 100 100 100 100 {100 100 100 100

IS4 45 mg/kg 99.99 76.19 72.11 79.55[75.44 85.92 82.47 79.32 73.73
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30equation: [164] V (Mean tunor volune) = (A x B2)/2 (A= long axis |ength,
B = short axis length) [165] IR (inhibition rate) = [CV-TV/TV] x 100 [166]
(CV = Control group tunor volunme, TV = Treatnent group tunor vol unme) [167]
4) Mean survival tine & percent increase in life span (%4LS) [168] The

i ndi vi dual exhibiting the central necrosis of solid cancer through one-day
condi tion observation of test groups during the test, and the individual
having the solid 5 cancer volune of greater than 1500mB. as_the result of
measur ement of respective SO|Id cancer size were ind ntlfleds The
i ndi vi dudB4@8m&spondi nB2.70 76r2éf't&‘71t ho4t )@3267& PDAS 0T @oitsi dered as a
death individual. The percent increase in |life span s cal cul at ed
according to the followi ng equation: [169] %1,S = FT-C]/Cl1 x 100 10[170]
(where, C and T are nean survival day of mce in control and treatnent
groups) [171] [172] 7. Inspection of blood |ipid |Ievel and general bl ood
[ 173] Th% ?Qood was col | ected through aorta abdom nalis upon autopsy to
obtain a AHhi ne phopsphat ase (ALP), creatinine (CRE), Ca, glucose (G, U,
al ani ne transferase 15 (ALT) and AST. UN were anal yzed by using bl ood

bi ochem g6y @Mé%%%fn@n@d}auﬁéxe?solﬁﬂu eighO¥olulapan) . [174] [175] 8.
I'1i stopathological finding 76] Upon conpletlon of the test, the

blhoodl ng [agsi Ichhkékﬂ@hﬂ@ el g A stém eaéicélﬂé}itrahieﬂ@lf the%ni@ldiﬁﬁ)da&n%f sgtlagé e
Their wei ghts were then neasured and t Vi sua s _obser.ved. The
T o ude WM SR yomEoh O o grtmia PIFOEMATTcs Rnaod Seuer rradieind w o n

t hi ckness,@fméoSRTIES 6P P aloRd V\Qi/e 3 be ceyad hidu Brdi B €y, RIIREAS $hoss baied
wi th Hematoxylin & Eosin and then observed by an optlcal m croscope. [177]

2511781 95nflat gotip oake mdatedstioR.24 + 0.78g and 4.03 + 1.28 c, and those of IS4 90mg/kg
group were 2.17 + 0.60g, 3.79 £ 0.85 aif, showing a significant reduction (p < 0.05) (Table

8).
10
[194] Table 8
NCI-H460 tumor alone 1S4 45mg/kg IS4 90mg/kg
Tumor weight (g) 2.52 £0.75 2.24 +£0.75 2.17 £0.60
Tumor volume(cn) 4,67+1.18 4.03+£1.28 3.79 + 0.85

[195]
[196] 5. Measurement of mean survival time and percent increase in life span
15 [197] The individual exhibiting a central necrosis of solid cancer through one-day condition
observation of test groups during the test period, and the individual having the solid cancer
volume of greater than 1500mm? as the result of measurement of respective solid cancer size,
were indentified. The individual corresponding to one of the two conditions was considered
as a death individual and the percent increase in life span was calculated. The solid cancer
20 weight and volume of NCI-H460 cell alone group were 18.29 £ 3.59 day and IS4 45mg/kg
administration group was 20.71 £ 2.61 day, thus the life span has been increased to 10.68%.
Also, the 1S4 90mg/kg administration group is 22.33 # 2.44 day and the lift span has been
increased to 22.08% (Table 9, Figure 13).
[198] Table 9

Treament Mean survival time (day) %ILS
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[179] Levener's test was perforned to conpare the honol ogy of dispersion
about each test result. In a case where the dispersion has a honol ogy,
one-way anal ysis of variance (ANOVA) was perforned. If the significance was
observed, Dunnett's t-test was perfornmed to find out a test group having a
significant difference as conpared with a control group (p < 300.05 or p
<0.01). [180] [181] <7-2> Result and Consideration 1182] 1. Change of
body wei ght [183] For a change of bhody weight and a change of uptake
anmount ofN€b5H6@ﬁﬂn%émérage dU%?%e3ﬁﬁb test, the initialOadninistration
wei ght f take amoun [SA4admni stration p wWere reduced
as conp 4%§%A Cl - H460 ce] %dﬂﬁone group, but they wer géggcovered to

nor nal aﬂBé@Omm&kgeek ( Fi gure22.33 +26Hand 11) EUrlng thP22@§t the S5matters

of L unor | CETAL GBIy B T T Sa PG Cha TPy BARREY COSPNE dUfT ng t hel

test was maapured tw ce for one week by using calipers. As a result, the

t unor vol f 184 4 dm.ni stratio up wa

concentr a H@lné)&@ Haph Pglﬁﬂgjﬂ‘g QRUH FH%fﬁSCtoﬁg)tg’tS’f E@Wﬂ&ggmﬁ%ﬁu¥e%n6ne gr oup
(Figure 12p1] Im 1@éﬂﬁ£3]$hg1@hé bﬁgahlwaghtamgé h_?ﬂgeaLMpSS/h&leQﬂ’ MaPSno th@idveibidh60
t unor gromﬂh was suppressed from1l ter adm |stra I f. 1 $4,. and
from 15 o8l ¥net &gt S¥5eRf { h fepre 1361 Pyl pdpipisization

i nhi bist i %}oﬁﬁ@ﬂﬁﬂgkg)aﬁzaﬁé@ﬂcﬁﬂﬂy\ﬂrédﬂw&@( X1400) gelcbm@h@aewgm NQI-HAGD cell

nunerically checking the solid cancer inhibition tendency as be

15shown tH&re graup-dn Teygwingrdefapled resyfts.Hag Pr&aéswelgffswoa@uww a%gﬁl‘]'tﬁhll‘@ §6i

2221. 74m@ 4600cMH) b @6 Ehd £.54:58.070 o84 4shBE/R Hid feResel |

al one grouﬁﬁ?§rg§ggﬂ47§%ﬁ ég% ﬂ& 1§ﬁ38% 9Measure g g%nwgtﬁnrﬂﬁgglld
PWS@EF

cancer) vogifieant gdusiien 6h <1kl &aékgqgr%lﬁélaéﬁa?ryqugc‘?de@ul £9%f
the grovvtmcbglmupbtsﬁgmﬁéa%&@“}aé%ﬁ sHAAVE Rib1d ﬁl@ i%ﬁ%%%ﬁéﬂﬁ@dloéﬁ@él%e& d
NCl - H460 cel1 al one group, the test material” adm ni stration groups has
shownlOa vsgnifieani@pding datveen Brasips hernat baerevhopnfFawrsldays to 25 days (184 45
ng/kg I ﬁzgg A3 0! 84 90 nmy/ kg 1.R 59.99% at 22 day). |84 90ny/ kg

adm n atlon group has shown to reduce the solid cancer growth inhibition
after 22 day-adm nistration (Table 7). [190] Table 7 [191]
Absolute organ weights

Treatment

Body weight (g) Liver (g) Spleen (g) Heart (g)

NCI-H460 cell alone  26.64 £ 1.61  [1.76%0.07 [0.33  0.04 10.15+0.01

IS4 45 mg/kg 2537+ 0.88 1.54 £ 0.07* 10.31+£0.04 10.15+0.01

IS4 90 mg/kg 26.13 +£0.90 1.69+0.10 10.31+0.08 |0.15+0.01

Absolute organ weights

Treatment Kidney (g) Testis (g)
L R L R
NCI-H460 cell alone  :0.22 + 0.06 021£0.05 0.11+£0.06 0.11+0.06
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[ 19214. Measurenent of tunor (solid tunor) weight and vol une [193] In
checking the weight of solid cancer extracted at the conpletion date of
test and the 5vol ume neasurenent result according to plethysnoneter, the
solid cancer weight and volume of NCI-H460 cell alone were 2.52 0.75 g and

4.67 1.18 cur, whereas those of 1S4 45ngy/ kg group were reduced to 2.24
0.78g and 4.03 + 1.28 al?, and those of 1S4 90ng/ kg group were 2.17 +
0.60g, 3.79 0.85 cntbshow ng a significant reduction (p.<.0.05). (Table 8).
10 [194] 'fable 8 NC| -H460 tunor alone |S4 45ny/ kg IS4 90ny/ kg Tunor
wei ght (dp42552/kg 0. 75 2,028 400375 2. 222 +0.@D TubdE Wbl heewedl 4. 67 + 1.18
1S4 90 mg/kg 0.23 +0.01 1023+0.01 [0.09+0.01 [0.09+0.01
Relative organ weights
Treatment
Body weight (g) [Liver (g) Spleen (g) |Heart (g)
NCI-H460 cell alone  26.64 + 1.61 6.61 £0.22 1.27+0.22 0.58+0.03
1S4 45 mg/kg 2537 +£0.88 6.07 £0.13* 11.24+0.19 [0.58 £0.05
IS4 90 mg/kg 26.13 £0.90 16.47+024 [1.18+0.28 10.59 +0.03
Relative organ weights
Treatment Kidney (g) Testis (g)
L R L R
NCI-H460 cell alone 10.82 +0.22 0.80£0.19 1042+0.21 [0.42+0.20
1S4 45 mg/kg 0.82 +0.10 10.87£0.08 [0.35+0.04 (0.36+0.04
IS4 90 mg/kg 0.89 + 0.04 10.90+£0.06 10.34+0.03 |0.35+0.03
*Significant difference from positive control(NCI-H460 cell only) group at p<0.05.

[203]

[204] 7. Biochemical analysis of blood

[205] In checking the result of the blood biochemical analysis upon autopsy, blood ALP, CA,

5 CRE, ALT, AST levels have not shown a significant difference due to the administration of

test material.
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4.03 + 1.28 3.79 + 0.85 [195] [196] 5. Measurenent of nmean survival tine
and percent increase in life span 151197] The individual exhibiting a
central necrosis of solid cancer through one-day condition observation of
test groups during the test period, and the individual having the solid
cancer volume of greater than 1500m8 as the result of measurenent of
respective solid cancer size, were indentified. The individual
corresponding to one of the two conditions was considered as a death

i ndi vidual and the percent increase in |life span was cal cul ated. The solid

cancer 2GHygigh Tthea&Hieer%hﬂ' MRood UNdevERGAvE ?Adwrﬁ& Q ﬁlf&%ﬁ’t‘&@dﬁéﬁfo‘ﬁ i231148e tesd- 99

day and 1I$4 45 adm nistration group hus the life

span has rhaerinlja Fgﬁmré%tseé@ntgooup@ (@6%511}18/@ IS4 ﬁ@mg@g poTRyP ngéfd’nf’ Hﬁ%gt lexgls oh

group is 132.433,/% 9 anda Lo shirelar SBRANARS FERNCARARASRE IOcAmp BV
(Tabl e 9, % ﬁlgglg uga%%? %’ab e gTr eamﬁ%an&gug\ﬂ va tinme C I;
NCI - H460 w1ﬁn9>27 &l %m@dmN@ B96WQcdlisdonrgrgnk (f S4 @ Sme/kexeraup, p< 0. 05
[207] Table 11
ALP :CA. CRE ALT AST PHOS UN
Group ‘ :
q1U/U mg/dl mg/dl  TU/L I[U/L mg/dl mg/dl
NCI-H460 67.62+ 110.18+ 035+ 184.08+ 2575+ 9.27+ 29.38 +
~cell only 7.27 0.44 0.06 43.85 4.62 0.99 3.68
IS4 45 70.57+ 11010+ 1030+ [175.19+ 2410+ 779+ 21.23+
mg/kg 13.61 0.79 0.06 53.17 3.51 0.82% 2.20%*
IS4 90 67.93+ 11040+ 035+ 160.50+ | 3025+ 835+ 21.58+
mg/kg 4.45 10.43 0.06 36.66 11.91 0.75 11.63*%
Results are mean + S. D. * Significant difference from positive control (NCI-H460 cell
alone) group at p<0.05.** Significant difference from positive control (NCI-H460 cell
alone) group at p<0.01.
[208]

[209] Example 7. Treatment cases

10 [210] An egg white-chalcanthite bamboo salt was prepared by mixing egg white-chalcanthite

and bamboo salt powder at a weight ratio of 1:20, and thereafter a powder mixture of the egg
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10.68 1S4 90 ng/ kg 22.33 2.44 22.08 Significant difference frompositive
control (NCl-11460 cell only) group at p < 0.05 [ 199] [ 200] 6.

Hi st opat hol ogi cal finding (optical mcroscopy) and organ wei ght neasurenent
[201] In identifying the organ wei ght change upon autopsy, there was no
consi derabl e change in other organ wei ght except that the relative weight
of liver of 1S4 adm nistration 5 group (45ng/kg) was significantly reduced
ép < 0.01) as conpared with NCI-11460 cell alone group. In review ng
etailed Ji8 uI 0, for
NG g0 WER b OE oL SRR “%989?** R E D R
proves a Ssi gnlflcant reductlon ( . However, I84 90 / roup has
been r edd®de 20 sapsuly wege a@glmmtx? aersqn@ ﬁlPY Py aalloviag thfoqapgﬂ%%le( gaﬂgﬂeéMEIo
Even in a histopathol ogi cal aspect, a 10significant finding between groups
has not Bekwn ahiridkigFvaer @ntdlny adm2f@tatibakiose kX to WRel@atdtal@nahgbmsinef ght s
Tr eat ment . 1Tr eat nment

adult, or 1 to 3 capsules per 10 kg in body weight). The patients took the capsules over 2 to
5 10 times at intervals of 1 to 2 hours. If necessary, herbal decoction and Sari-Jang for
recovering energy was administered together with the egg white-chalcanthite bamboo salt.

[211]

[212] <8-1> Case 1. Treatment of dysplasia of cervix uteri

[213] Patient information (surname: Ko, age: 35, gender: female): She was afflicted with

10 dysplasia of cervix uteri, has taken antituberculosis drugs for 2 years, and had hepatitis B
virus carriers. In this state, she took herbal decoction, egg white-chalcanthite bamboo salt,
and Sari-Jang for 3 months, and further egg white-chalcanthite bamboo salt water was
injected into the uterus. After that, an inspection was carried out, and she was diagnosed
that most of cells became normal and only nucleus was slightly enlarged. Thereafter, she

15 relapsed into the disease due to the interruption of administration. However, she was re-
treated (that is, took the herbal decoction and egg white-chalcanthite bamboo salt, and the
egg white-chalcanthite bamboo salt is injected), and resultantly was perfectly cured after 1
month.

[214] <8-2> Case 2. Treatment of colon cancer, lung cancer, and bone cancer

20 [215] Patient information (surname: Chun, age: 57, gender: male): He was diagnosed with
colon cancer, lung cancer, and bone cancer (cervical vertebrae cancer). After he had

received operations for excising colon cancer and lung cancer (when an inspection had been
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INCI - H460 cell alone 154 45 mg/ kg 11S4 90 ng/ kg *Significant difference
frompositive control (NCl - H460 cell only) group at p<0.05. [ 203] [204]
7. Biochem cal analysis of blood [ 205] In checking the result of the

bl ood bi ochem cal anal ysis upon autopsy, blood ALP, CA, 5CRP, ALT, AST

| evel s have not shown a significant difference due to the adm nistration of
test material. [ 206] On the other hand, blood UN | evel s have shown a
significant reduction in all the test nmaterial adm nistration groups (IS4

45nmy/ kg, é:ﬂé%fj &Wulé Y. lﬁlnagog %)}oblé% 3P ’tl%eh: E@F ! elylgliéer % nbﬁﬁal% V\Ilﬁtgllil Q)gpd was

7.79 0. erence as co 27 *
0. 99ny/ dl of NCI4 1460 ceII alone roup I54 45ng/k roup, p< 0.05)
[207] Tablasddgrhad toep gpeipgd bacavg ickdd pressed dawn thesiery %@ fwegmef?ﬁ‘;a%ed to

the vertebrac. The vertebrae was then destructed by the growth of cancer cells, and thus
nerves around a rib are pressed down so that he suffered from severe pain. In spite of 6-
5  times chemical therapy, his conditions was not improved at all but the cancer cells remained
intact. There was no therapeutic possibility, and he could not help withstanding the pain
with an anodyne everyday because he was too weak to receive chemical therapy. However,
in this situation, herbal decoction, egg white-chalcanthite bamboo salt, and Sari-Jang were
administered to him for 5 months. After that, he underwent a medical examination, and the
10 examination result proved that he was perfectly cured.

[216] <8-3> Case 3. Treatment of thyroid cancer

[217] Patient information (surname: Kim, age: 46, gender: male): He was treated for acute
hepatitis 12 years ago, and currently his liver is calcified. After being diagnosed with
thyroid cancer, he took herbal decoction, egg white-chalcanthite bamboo salt, and Sari-Jang
15  without chemical therapy. One month later, CT inspection result demonstrated that the size
of the cancer was reduced to 4.6 mm from 5.1 mm. After additional administration for 6
months, he was perfectly cured.
[218]
INDUSTRIAL APPLCABLITY
20 [219] According to the present invention, since the toxicity of the chalcanthite is removed
but the pharmaceutical activity of the chalcanthite is maximized in the composition

comprising the egg white-chalcanthite, the composition comprising the egg white-
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Results are nean S. D. * Significant difference from positive control
(NCI - H460 cell alone) group atmO0.05." Significant difference frompositive
control (NCl-H460 cell alone) group atp<O 01 [208] [209] Exanple 7.
Treatment cases 10[210] An egg white-chal canthite banboo salt was prepared
by m xi ng egg white-chal canthitc and banboo salt powder at a weight ratio
of 1:20, and thereafter a powder m xture of the egg white-chalcanthite and
t he banboo salt was put into a capsule and then provided to patients. 10 to
20 capsul y g e by
onew  h SaIHfe ML EL SR, S Ca?'@e"f 3 ﬁlyt?ad%&%%é%w. R En BRI B 2 %

n total on the basis of an adult, or capsul es per. 10 kg in body

wei ght ). Preseit Baenqn ean broRsetHly @@é@éﬂ%@hawe%w@bp@maﬁ?%@r é’fe"eﬂ‘tﬂé& %u s

of 1 to 2 hours. |If necessary, herbal decoction and Sari-Jang for

recover i ngeagngcgncenasd adobangilensld té beel heactioa foddee egg whi te-chal canthite
banmboo salt. [211] [212] <8-1> Case 1. Treatnent of dysplasia of cervix
uteri [213] Patient information (surnanme: Ko, age: 35, gender: fenale):
She was afflicted with 10 dysplasia of cervix uteri, has taken
antitubercul osis drugs for 2 years, and had hepatitis B virus carriers. In
this state, she took herbal decoction, egg white-chal cant hite banboo salt,
and Sari-Jang for 3 nonths, and further egg white-chal canthite banboo salt
water was injected into the uterus. After that, an inspection was carried
out, and she was diagnosed that nost of cells becane normal and only

nucl eus was slightly enlarged. Thereafter, she 15 rel apsed into the di sease
due to the interruption of adm nistration. |Ilowever, she was retreated
(that is, took the herbal decoction and egg white-chal eanthite banboo salt,
and the egg white-chal canthite banboo salt is injected), and resultantly
was perfectly cured after 1 nonth. [214] <8-2> Case 2. Treatnent of colon
cancer, lung cancer, and bone cancer 20 [215] Patient information (surnane:
Chun, age: 57, gender: male): He was diagnosed with colon cancer, |ung
cancer, and bone cancer (cervical vertebrae cancer). After he had received
operations thr excising colon cancer and |ung cancer (when an inspection
had been carried out due to urination problemat that tine, a bladder is
normal but a portion of a bladder had been excised because it had pressed
down the nerve), the cancer netastasized to the vertebrae. The vertebrae
was then destructed by the growh of cancer cells, and thus nerves around a
rib are pressed down so that he suffered fromsevere pain. In spite of 6-

5 times chem cal therapy, his conditions was not inproved at all but the
cancer cells remained intact. There was no therapeutic possibility, and he
could not help withstanding the pain with an anodyne everyday because he
was too weak to receive chem cal therapy. However, in this situation

her bal decoction, egg white-chal canthite banboo salt, and Sari-Jang were
adm nistered to himfor 5 nonths. After that, he underwent a nedi cal

exam nation, and the 10exam nation result proved that he was perfectly

cur ed.
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[216] <8-3> Case 3. Treatnent of thyroid cancer [217] Patient information
(surname: Kim age: 46, gender: male): He was treated for acute hepatitis
12 years ago, and currently his liver is calcified. After being di agnosed
with thyroid cancer, he took herbal decoction, egg white-chalcanthite
banboo salt, and Sari-Jang 15 without chem cal therapy. One nonth | ater,
CT inspection result denonstrated that the size of the cancer was reduced
to 4.6 mMmfrom5.1 mm After additional adm nistration for 6 nonths, he was
perfectly“ﬁﬂifq (HLQ&QEDI?NDUSTRIAL APPLCABLI TY 20[ 219] According to the
present invention, since the toxicity of the chalcanthite is renoved but
the pharnaceutical activity of the chalcanthitc is maximzed in the

ComeeLton, ST L R0 LG R FIPLERPAN Spck RN B

conprisin he egg whi 1 exce ncer
act i vi t y.helsaafbieiandn §ffectieciBpRi§st ti on of the present invention can be
usefulsly applied to pharmaceutical preparations for preventing or treating

cancer, and al g0 be ﬁfé%hﬁﬁ@i‘u nB?cllaﬁff“lhquﬂ‘lW Rln fao&aq%oo AT | S CLAI MED

| S: 1. "A conposition for prevenhting or treatlng cancer, conprising
an egg whitechalcanthite as an effective conponent. _ 2. The
conposi tion of 3cl ai nllit, coinpositien of clapm il o Agwherbarthe og& white-chalcanthite and the 3.

The CO”DQ&&H%@@&@E@&%%H@&& or 2, wherein the egg white-chalcanthite and the
banbg§ salt are powdered 4. The conposition of claim2, wherein

t he nposition conprises the egg white-chalcanthite and the banboo salt at
a ratio of appfoxi mathel gompdition @lpplpioxi2matheteyn thesgorpposifdngpamprisss theegg

conposi t i WRitO¢hatdagihife hnd WMeesagibdo tshie aeggtivhif hﬁpr@h@{a@e’dﬂﬂ ks ﬁ)@tpﬁﬁ)xﬁlﬁﬁﬂ@lr 1esb by
roastlng g%%gﬁlcanthlte dehydrating the roasted chal canthitc,

pulver|2| € " dehydrated chal canthite, and m xing the pul verized
chalcanthlte with an egg white. 6. The conposition of claim1l or 2,
further conprising arphanppsiohiofalain 120keetpthaltlog vadterdhalcanthite is prepared

by roasting the chalcanthite, dehydrating the roasted chalcanthite, pulverizing the dehydrated
chalcanthite, and mixing the pulverized chalcanthite with an egg white.

6. The composition of claim 1 or 2, further comprising a pharmaceutically
20  acceptable carrier.

7. The composition of claim 1 or 2, wherein the cancer is selected from the
group consisting of liver cancer, breast cancer, lung cancer, colon cancer, stomach cancer,
pancreatic cancer, uterine cancer, prostate cancer, bone cancer, glioma, and leukemia.

25

8. The composition of claim 1, wherein the composition has a cancer-

suppressing ability through improvement of caspase-3 activity.

9. A health functional food for preventing or ameliorating cancer, comprising
30  an egg white-chalcanthite as an effective component.

10. The health functional food of claim 9, further comprising a bamboo salt.

11. A method for preparing an egg white-chalcanthite, the method comprising
35  the steps of:
(a) heating and dehydrating a chalcanthite, which is a crude drug from mineral
sources, until the entire chalcanthite turns grey;
(b) cooling the dehydrated chalcanthite, and pulverizing the chalcanthite; and
(¢) mixing the chalcanthite of the step (b) with an egg white.
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7. The conposition of claim1l or 2, wherein the cancer is selected fromthe
group consisting of |iver cancer, breast cancer, |lung cancer, colon cancer,
stomach cancer, pancreatic cancer, uterine cancer, prostate cancer, bone

cancer, glioma, and | eukem a. 25 8. The conposition of claim1,
wherein the conposition has a cancer-suppressing ability through

i nprovenent of caspase-3 activity. 9. A health functional food for
preventing or ameliorating cancer, conprising 30am egg white-chal canthite
as an effective conponent. 10. The health functional food of claim

9, further comii Si NMheamb@BYOO chithtl 1, further compdisind afek hadstép(c)pe@piagithg an
egg whit 35t he steps of: (a)
heat i ng gﬁfﬂ‘“@%‘%&?’ﬁﬁ%‘” g?%ﬁal canﬂﬁﬁgwer%t@% is a crude drug from m neral

sources, until the entire chalcanthite turns grey; (b) cooling the
dehydﬁated chaligant HTheemetod quthaiet 1121 mdetere iahthe cstapt ).t 600 gnak the roasted ( ¢)

m xi ng t %aﬁ@x?fhﬁ@ bidrGs RixddNGies 1 &Pro(4dh g#ftegg %lt@%@tamdtf?om 71820 bggret hod

of clai urt conprising, after t cooling the m xture
(d) of the step (c) and pul veri zing the nlxture 513 The net hod of claim
1, wherein, in the step (c), 600 g of the roasted chal canthite powder is
mxed with 140 to 400 g of egg white obtained from7 to 20 eggs. 10 15 20
25 41
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