COMPOSITIONS FOR PREVENTING AND TREATING CANCER CONTAINING EGG WHITES
COMBINED WITH BLUE VITRIOL FIELD OF THE INVENTION 5[1] The present invention relates to a
composition comprising an egg white-chalcanthite for preventing or treating cancer, and more patrticularly,
to a composition for preventing or treating cancer, which comprises only an egg white-chalcanthite
prepared by mixing a chalcanthite with an egg white to remove the toxicity of the chalcanthite or
comprises a mixture of the egg white-chalcanthite and a bamboo salt, and a method for preparing the

10same. [2] B&EKPBOINONSHORSPRAVEN TEAGS AND FRESAN INELLSEROHICEORTEAIRING

uncontrollable cell proliferation, then invade and destruct adjacent normal tissues and organs, can further
create new growing s¥ea RS eoeaNIe Wiarfgineiyvaamioff 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, radigtferapyRMEAXvERetfieRapy 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 speciakcanaersaapd dHisnsenear raartalityas higpodiiidereaspdsaaninuguslite lahkurthremare, since
most of anticancer drugs are highly toxic chemicals, anti-cancer drugs with low toxicity, particularly natural
product-derivedpasntingaacer dedgse atakeingdevalopedicantnually. shpdlfld ehalsanthiteg which is a
kind of sulfate minerals composed of copper sulfate, contains CuS0O4.5H20 mainly. The chalcanthite is a
natural mineral pdifm wec&Mathiamovinpaiatharyminesgds whixedhaeshibie Prpcedstal. thixenghalcanthite
belongs to a triclinic system, is glassy-lustrous, and shows semi-transparent blue color. It is known that
the chalcanthite halusenifomematcsgdnshictiaislesnpignaentsxitkativemeclaeiolyiias, @comperesis a fear of
10 toxicity because chalcanthite is a crude thug from mineral sources. For this reason, there has been a
limitation in makibguiseOfhhegehaltanthile fahztnicalyuseaciially, antfuthksderfacipiratechalcanthite
can be used for anti-cancer drugs has never been known to the public. 181 15[9] A Bamboo salt was first
invented b0 Il-hemme 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 cytoneogenesis to generate new
cells, and the s@lf 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
20enhancing pBXORGROENBART [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 [3] Cancer refers to a class of diseases which start with uncontrollable cell proliferation, then

invade and destruct adjacent normal tissues and organs, can further create new growing sites
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.



a basis of a human body, the blood clarification effect for clarifying blood, the effect of detoxification and
elimination of body waste accumulated in a body, and the effect for converting physical constitution type
from an acidic type to a weak alkaline type. In addition, it is known that the bamboo salt has three to four
times stronger anti-inflammatory 5action and sterilization ability against bacteria than the general salt, and
thus such sterilization action leads to alleviation of fever in a human body. [11] [12] The inventors found
out that the egg white-chalcanthite, in which the toxicity of chalcanthite was neutralized with the egg
white, induced anaRfeisfcaRRE" GelSHC. - shiRPIRESthe BrawhRftbrrangercallsadithys were
applicable to a natural anti-cancer drug. Furthermore, the inventors found out that the egg
white-chalcanthifghwas &Ry Usat QA1 ¢ arRaspismueRaRNsiING @ fitenfthe: egmpiiteishalcanthite
and the bamboo salt can be used as an anti-cancer drug, thereby completing the present invention. [13]
15 DECLOSURGfafudifE INVENTION TECHNICAL PROBLEM [14] Embodiments of the present
invention are directed to a composition for preventing or treating cancer, which comprises an egg
white-chalcanthigg as an effective component. [15] Embodiments of the present invention are also
directed to a health functional food for 20preventing or ameliorating cancer, which comprises an egg
white-chalcanthite asrncehigatyecempanend. ofLo] fehadimentsmpbiae presgmiinventiudaiemalso
directed to a method for preparing an egg white-chalcanthite, the method comprising the steps of: (a)
heating and delyd@fing,® Ghalganthiie, vichnigit Giudaaditg fromerminanah seuyaesaluafiding entire
chalcanthite turns grey; (b) cooling the dehydrated chalcanthite, and pulverizing the chalcanthite; and (c)
mixing the chalegafihiiehehthensien (hj withtme eggtahiterha[ I JanGHNIEMg SO b WTdN iditn one
aspect, the present invention provides a composition for preventing or treating cancer, which comprises
an egg white-chalgasthiis esianeffaaiive seafinpanghien{ bild rdke. preserhoivemiometbimterithiegg
white-chalcanthite” means a mixture of an egg 10 white and a chalcanthite, and may be prepared by
roasting the chadcawthiie @atucal minatalsaisipreamposad ef Sl k] 20). toTekhydratdeir palverizing
the dehydrated chalcanthite, and then mixing the pulverized chalcanthite react with the egg white to
trigger thelreactiwiicihebebeiwetnlchntie égg wiitedechaltamnthiieesd poepased FiratBxicityaf thee:
chalcanthite is neutralized by the egg white, so that the toxicity is reduced or removed and
pharmaceuticalhhSpropertiesitatieniciealsed.ufe bf Theechampositidor efithenpueseciiilye atio funday further
comprise a bamboo salt. [22] The bamboo salt used in the present invention may be goods on the
market or may ke prepdred-pdcsonittdycdiare uthe bamboesalirndagbaésne thabispiapanedothiiough an
orthodox nine-times-melting bamboo salt fabrication method that is disclosed in books, 20 entitled
‘Universe and Nirdlgulous Drug (1980)' and 'Miraculous Drug (1986)' of Il-hoon Kim (pen name is In-san)
who is known as a bamboo salt inventor, but the bamboo salt of the present invention is not limited
thereto. For exdRiple, this bamboo salt fabrication method comprises: putting a bay salt produced from
the west coast in the Republic of Korea into a timber bamboo and closing the timber bamboo with an
ocher stopper; &yingBtnebimbar Wanibeos filheel witH theobdgisal O alP b rpeanaomp ety xdlsting the
timber bamboos using a pine tree as a firewood to thereby burn out the timber bamboos; milling a
bamboo salt is prepared by synthesizing a bamboo and a salt using a roasting process.

Herein, the bamboo acts as cytoneogenesis 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



5 remaining salt pillar and then putting the milled salt into a new timber bamboo again; repeating the
above-described processes eight times; and, in a ninth processing time, melting down the salt by
increasing heating power through the addition of pine resin. [23] [24] The egg white-chalcanthite and the
bamboo salt contained in the composition of the 10 present invention may be powdered. Also, when the
composition of the present invention comprises both the egg white-chalcanthite and the bamboo salt, the
powdered egg whitechalcanthite and the bamboo salt may be mixed at various ratios ranging from 1:99 to

99:1 by weight, desirablyal i tad SRAPYiNveiahid mastidasirabicd Porlchiflidd vla®, @0¢k300f25] When

the composition of the present invention is used for oral preparations, the amount 15 of the bamboo salt

powder may beje@iatdaion lafdesithandoat af togyedaswhiteahaleaathita pewdendf @defsen isryoung,
weak, old, or sick, the amount of the bamboo salt should be increased. However, if a person has a strong

body, the amouet the;egg whitechalramihite praydae araduallydperessedicandtanegsministered as a

medicine up to a ratio of the egg white-chalcanthite to the bamboo salt ranging from 1:10 to 1:5. 20[26]
Furthermore, inthirieass Whass thacenenasities isiusadiee coatingipeparationsthahAimappligd to the
skin of the body and used for cleaning and spraying, or used for enema, the amount of the egg
white-chalcainthitgsnayne srelgases, #biheLagwhite-ahalpanthite peayalsaibe dnseehsinglen [27] [28]
The egg white-chalcanthite composition of the present invention may have cancer-suppressing ability
through improveiganhabastivily 10dGaspaserdion dPfhespecHienaihliments of the present invention, in
the case of treating liver cancer cells (HepG2), colon cancer cells (SW480), breast cancer cells (MCF-7),
lung cancer cellg (NCI-H460) with the egg white-chalcanthite, it can be observed that the suppression of
cell proliferation is concentration-dependent. Furthermore, in the case of treating liver cancer cells and
lung cancer cells wyithhtheneggovhitarchalcambitehdt €an brivhsarveshiratinuelaar 1R:fragikigniation and
chromatin condensation occur because apoptosis is induced. In addition, the cancer-suppressing ability of
the egg white-ctiaicantlite vampasitioreis otetved gt avpreteindavel, ogioesutitrtydicasibeconfirmed
that the activation of caspase-3 protein induces apoptosis so that the composition containing the egg
white-chalbanthitesuppresgesviheof hwthakcasiter ol 5{30] {3licible egy wdnitatchalcanthite
composition of the present invention may be used for preventing or treating cancer. In the present
disclosure, the teum piavertingtemeans everyfpradtice thatistippredsesdideadatatopmeantedf diséases and
suspends the onset of diseases by administering the composition, and the term treating means every
practice that improvesg@thiedisegsamgnchangesfitte cgnditionsavaraldydny adrbanibteriag the
composition. [32] The composition of the present invention may be applicable to most of cancers, for
example, liver dancer, Breasticancer, durg tharbde oopbnicaiegrestamasingamcer, pancreatic cancer,
uterine cancer, prostate cancer, bone cancer, glioma, leukemia, etc. Desirably, the composition of the
present inventigih3inay be applied to cancers of liver, colon, breast and lung, but is not limited thereto. [33]
5[34] The composition comprising the egg white-chalcanthite of the present invention as an effective
componernitmaPBE€LESUREOFHEHEANEVEN KON position by further comprising pharmaceutically
acceptable carriers. In this case, the composition can be prepared together with the carriers. Also, the
composition of Fe(HAIE S INPBABIENRY be used as a single-agent or may be used as a complex agent

with other effective components improving 10drug efficacy.
[14] Embodiments of the present invention are directed to a composition for preventing or

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



[35] In the present invention, the term "pharmaceutically acceptable carriers" refers carriers or diluents
that do not inhibit biological activities and characteristics of administered chemicals without stimulating
living organisms. The pharmaceutically acceptable carrier in a composition prepared in liquid solution may
comprise carriers available for a living body, 15 for example, saline, sterilized water, linger, buffered
saline, albumin injection, dextrose solution, malto dextrine solution, glycerol, ethanol, and a mixture
containing at least one of them. If necessary, typical additives such as antioxidant, buffering agent and
bacteriostatic aggntymaydeiasHar tenthe GaICko ARl iHPRETDISHpTRRAR Tarmuajignsdorinjection
use (e.g., aqueous solution, suspension, emulsion, or the like), pills, capsules, granules, or 20 tablets, by
further adding dillieatsnfispanising adents stfastantsnbindingrgants aediubricantanddbldhe
composition of the present invention may be applicable to any formulation containing it as an effective
component, and{grmefl BdpRl ALacspipiRUTRAVIAIAR, The phremaceuticatiamulaiionaf e present
invention may include shapes suitable for oral, rectal, nasal, topical, subcutaneous, vaginal or parenteral
administration, fgixinhalatiancaiioe insullatemw) Harein dbe watenteral administration may include
intramuscular, 5subcutaneous and intravenous administration. [37] The formation for oral administration
including thee cgmposition of the present invention may be prepared in the form of, for example, tablet,
troche, lozenge, water-soluble or lipophilic suspension, formulated powders or granule, emulsion, hard or
soft capsule, syfTlGBMIC AL BELKBEION prepare the composition in the form of tablets and capsules, the
10 composition may include binders (e.g., lactose, saccharose, sorbitol, manitol, starch, amylopectin,
cellulose, or gefainInexeipigats, (@OpdicalCikvenplbaspbatr), dicintpenanisite. g cathgtarcRkagnsweet
potato starch), and lubricants (e.g., magnesium stearate, calcium stearate, sodium stearyl fumarate, or
polyethylene glyeaienaxjicindheperseafpgpshile-tanmnaitans aliguieieatiiierssipoheas fatty oil may be further
added besides the above-described 15substances. [38] The formation for parenteral administration
comprising the pempogit preafnihia eiesanthiavemnioagmayibechrepareict nntbenformiafirjettionepgpe such as
subcutaneous injection, intravenous injection and muscular injection, in the form of suppository injection
type, or inlihe formofisptashiypattitchaas aeydsoijsdhatcan hadnialed thivugihia r@spirstanyéralct. To 20
prepare the formations for injection use, the composition of the present invention is mixed with stabilizer
or buffering agentiiiynaiapdsethef €hg Calivitaie tsaletiahaor susgeasiony, todithediatdcdigdhsdligion or
suspension can be prepared for unit dose of ampules or vials. For suppository injection, the formation
may be prepareddnttie foxmgtheqmipesittdnd iannddtalradmiviibtratiepgsubheas efngmatior suppesitory
including typical suppository base, e.g., cocoa butter or other glycerides. In the case of preparing the
spray-type formatiehstsuah asnabrosgsylpropkilantshitvay Ipeepaied dtivitiosaciditiMed s oictichalite is
water-dispersed condensed Smaterial or moisturized powder is dispersed. [39] [40] In another aspect,
the present inventioniped\ngds:a gaethod ob pravdatingatytie atigedamoemesingaadcpimpuasitiancdomprising
an egg white-chalcanthite. [41] In the present invention, the treating of diseases may comprise
administerifg apt@phasmadectesddcomposition comprising an egg white-chalcanthite. In the present
invention, the term "administering" means introducing the pharmaceutical composition of the present
invention to pati@htd berougosippropibe emereth odsntjd2 hikk ductpositioreof ttimmboresdnt invention can be
administered through a variety of administration routes, for example, an oral administration route or a
parenteral 15 atiRinibtratiobeoudt osdy ihthe porso sitontioamayalh @edsget brgantkFodsenspéuific, the
composition may be administered through general methods, for example, oral, rectal, topical, intravenous,
intrapenitoneal pistramsu setseralintraditeriaharaasdernralt inwankzsainénhalationrapripdrdboyldr an
administration, or intradermal route. Desirably, the composition may be administered through oral or
cutaneous adménisedstionin2O{aR} Tt dtivieh poeshld b ibrsi prresethioth veattiondsstaprdses beitkinistering
the composition of the present invention with pharmaceutically acceptable dose. It is obvious to a person

with ordindfy skiiitilethelinvene tothMirmsideys ddsgge WAy eddéfdisitay Byug dbtier wittirhoon

Kim (pen name is In-san) who is known as a bamboo salt inventor, but the bamboo salt of

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



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 5 compositions, age of the patient, body weight, general heath
conditions, gender, diet, administration route, and distribution ratio of composition, treatment duration,
thugs used together or simultaneously with the specific compositions, and so forth. Therefore, the

one-day effectivg.gpaeaheRNaImAcaWiGakh sdionosv iirble fordhe BhirolvEuBTithg RigseNt

invention may be determined in consideration of the aforesaid. Most desirably, the one-day 10 effective

dose of the phagmagautical eampRsitiRNJIBaydenadministessmhdo & iange Qe Lo p-s019/hasad on the
weight of the egg white-chalcanthite powder. However, there is no limitation in effective dose when the
composition is usasas el RERAMAtIvRSHRYCIRS IEREMANCHANRRMRHUEE, Radite dikeildd]l 15[45]
Furthermore, the treating method of the present invention can be applied to any animal in which cancer
may be developgaehbbieyalindhepainel MayriRaldde naherby bumans ardipmeiaiasbesl: alsarlivestock such
as cows, pigs, sheep, horses, dogs, and cats. [46] Particularly, in oral administration of the composition of
the presentsinvestienidtisposgibieatal snalloutine aemanplicawitionataiwwithvaataribowhighginger and
licorice root 20 are mixed and decocted, with water containing the extract of the root bark of ulmus
devidiana var, qepritingalivabbe aesitibéepnetiad didpraisa mathod ahtrlnddRmeapsyiageniaining the
composition through the above-described methods as well as a method of directly taking the
composition. Indbimeasealebypikiessobiakingetheweapsulerantamingihe gaspasition 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 2y food and beverage in a small amount. For example, the mixture may be added into
rice paste or roasted garlic, or the egg Swhite-chalcanthite powder may also be added to bamboo salt
soybean. [47] Irspehdicsgmididananisofthendresebiniboentionedhaiegd iwhiie «halosirtiitefahthe present
invention was administered to cancer patients together with the bamboo salt, and anti-cancer effect was
then obseived. pestitantishtibsampédopsetsed that oe wbkninistratiposaidhefegg prbitatdhedadnihite with
the bamboo salt is effective for treating 10breast cancer, leukemia, stomach cancer, colon cancer, lung
cancer, bone canosijdy3plhsiacod Lo miiastdrilctyhoid wande rpatthod48]t, tHd Poindardtaes agpect, the
present invention provides a health functional food for preventing or ameliorating cancer, which comprises
an egg white-clialdemithite aiglaheciffadiivesib camponexid §HOThe hemkhaduyrictdnah ool ©f 98d present
invention may further comprise bamboo salt besides the egg white-chalcanthite. [51] The composition of
the present invéntiarightagebeaphe peired 10 foy tiveigbo miarnigifedlg additives] whitl aregitalogically
acceptable, and may be available for a health functional 20food for preventing or ameliorating cancer.
The health fundizoha¥ fieo chetteppsesantfithegmtismimaygnhiotudefedfrationpsipemasntaltietspoapsules, pills
and liquid. [52] Foods into which the composition of the present invention can be added may include,

15  of the bamboo salt powder may be equal to or larger than that of the egg white-chalcanthite

powder. If a person is young, weak, old, or sick, the amount of the bamboo salt should be
increased. However, if a person has a strong body, the amount of the egg white-
chalcanthite may be gradually increased, and can be administered as a medicine up to a ratio
of the egg white-chalcanthite to the bamboo salt ranging from 1:10 to 1:5.

20  [26] Furthermore, in the case where the composition is used for coating preparations that are
applied to the skin of the body and used for cleaning and spraying, or used for enema, the

amount of the egg white-chalcanthite may be increased, and the egg white-chalcanthite may



for example, various kinds of groceries, beverage, gum, tea, vitamin complex, health functional food.
1531 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 to a human 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. 1541
The composition of the present invention may be added to foods and beverages for the purpose of
preventing or amg}igg%tgg(gs(;@f?er. 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 g to 1 g. 1551 1561 In another aspect, the present invention provides a method for
preparing an eqagyhite- &b Ghateanthia ke mmtbedcanmprisingrtienstepsldaheating andedehydrating
a chalcanthite, which is a crude thug from mineral sources, until the entire chalcanthite turns grey; (b)
cooling the dehygiaiad chabaantinies dnehprovarizingrthe chalganthites-and (c) mixing the chalcanthite of
the step (b) with an egg white. 1571 Herebelow, the method for preparing the egg white-chalcanthite
according tg the20pregRoetrioweriamwiltoer deserhest ineaehstapmkbaldnithe siep @) ashalcanthite
(natural mineral containing CuSa45H20) is heated and then dehydrated. The heating of the chalcanthite
may be performedsugiepGeypitet Rathedetbabiv ygeo)-krawrrcindhecant Rieferablyntheshaleamthite is put
into a caldron, and then roasted with gas fire, wood fire or charcoal fire. During heating, the chalcanthite
may be turned gpSiHE4bOWRitA thaitembhiteceiMelneatwhitenCes lbidy ambiahifig aughpangeirncotar at every 3
to 5 hours. Although the appropriate heating duration may vary with one-time use 5amount, it may be in
the range of 10gRéhoekSs Theehalaantiie may. berberéadadtinvholdbefchalaapthite tamrgrey to be
in a state of dehydrated chalcanthite. [59] [60] In the step (b), the chalcanthite heated and dehydrated in
the step (a) is cadledpdndhghendeuluarizedn Theede Wdraigdichaldantinitenshoulddre:¢amie dusidiirheat is
completely released. 10 Here, the moisture content of the chalcanthite may range from 0 % to 5 %. After
the dehydiated fehateanihiiedsdconopietely coetsai thechaleanthiaisppedivasinetidadelyInThigieafter, the
pulverized chalcanthite may be put into a plastic bag or an airtight container so as to prevent moisture
from being absdibedritvereippe:ssing tivdlitkeptiie agdryplacehalGhlhitd[GRhpnsibiensiepierviiie ahalcanthite
powder prepared in the step (b) is mixed with an egg white to trigger the reaction between the
chalcanthite angrtigreggaihitel, whithntgditces drereontiviesdheatakicitytofitha clialegntaite @naimcreases
pharmaceutical properties. [63] Herein, an egg should be separated into an egg yolk and an egg white,
and then only thwdegy arvipeoiss usetiantbee rgssitiomvemtionnd the egy whity-bienkdndnte grppmsegy,
preferably

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



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 20 eggs. While watching a mixed state,
the amount of egg white may be adjusted and the chalcanthite and the egg white may uniformly be mixed
using a tool, e.g., wood spatula, which rarely participates in the reaction. In addition, the mixing may be
performed in a vessel that is inactive in chemical reaction, for example, an earthen vessel, a ceramic

ware, 5 or an elyanvesséle Mg hesmixindcapesirl affeationsheuldReRaidbecsusamycheheat is
generated due to reaction heat. [64] Furthermore, if the amount of egg white is too small during the

mixing, it is diffigsi{fespRMtilize hetaxicivRbihadebydrped chalarrtbite pawdeio@Hibacantrary, 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 affed ssiffisiapiiyaelfiys, 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 completglyjreleased. [65] [66] Moreover, the method for preparing the chalcanthite according to
the present invention 15may further comprise, after the step (c), (d) cooling the mixture of the step (c),
and then pglverzinatee-eapleditnxsipaies the stem ek-dadddnihe ster (Fksthe mitde pregared in the
step (c) is cooled until the heat is completely released, and the chalcanthite with the egg white mixed is
pulverized finelyffectorenceggonbitenchaleamihitaspopilensacennaeduaptyiiby pylietEngoprRgg
white-chalcanthite, the 20 egg white-chalcanthite can be effectively used for pharmaceutical or sitological
preparations, apaafutibartitalrgaaliopraneads reseagadiHivusamsaxivizingdhetiapettic Betivigparé@s] In the
egg white-chalcanthite prepared through the above method, the toxicity of the chalcanthite is removed
but pharmaceutigaiiproparies aigieRhanced tancbtheratoie Jf isapplaable dat@iphaynpacsediaabor
sitological composition for preventing or treating cancer. [69] ADVANTAGEOUS EFFECTS 5[70] The
composition cosigpfising aroe gy ywitesehadcanthipeeacagendnghtottire gresent donvpoiianswasmprepared in the
form wherein a toxicity of chalcanthite is removed and a pharmaceutical activity of the prepared
compositian is araxieiizady.thus exhibiting an excellent anticancer activity. Therefore, it can be used as a
composition for preventing or treating cancer. 10[71] BRIEF DESCRIPTION OF THE DRAWINGS [72]
Fig. 1 illustrated 3 1dsttiy gredurénoé@inmiclicorganiphuneversecalytatieptibsl c{f 2y FigdeR tadiand 5
illustrate results of MTT assay on each cell after liver cancer cells (HepG2), lung cancer cells (NCI-H460),
colon cancer ceils {B\amM80haan breasthibindaplogis il 2fM@tes? padediaatedivith afrcdsiedsehalcanthite
(IS3), an egg white-chalcanthite (1S4), and a raw chalcanthite (I1S5), respectively. [74] Figs. 6 and 7
illustrate resultsdrbifdR stdinedtoellhaftel W(g-bi4G0sand HepGRacelscatedigatadpmbie anoasied
chalcanthite (1S3) and an egg white-chalcanthite (IS4) having concentrations of 50 gg/ml, respectively.

a composition prepared in liquid solution may comprise carriers available for a living body,

15 for example, saline, sterilized water, linger, buffered saline, albumin injection, dextrose
solution, malto dextrine solution, glycerol, ethanol, and a mixture containing at least one of
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[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 (1IS4) having various concentrations. [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 5 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 chalcanthitg,faagied ehalcamibiie.aamhpaa iR ehalcaniniigl ol 3i80léiaaairt.ebalcabite

obtained by roasting and dehydrating a raw chalcanthite and an egg white-chalcanthite obtained by

processing a rogsigshehalcanthiteuitbnasy 889 White W& ReaRasedniutRisHgsts thedsw haleanthite, the

roasted chalcanthite and the egg whitechalcanthite were utilized. [81] First, the roasted chalcanthite is

prepared by heating, anchdabydratinsdhadaws19chalicanthitend hasheaificowher thekawmchalcanthite is
roasted for 24 hours, the raw chalcanthite turns grey because it is dehydrated. Such a dehydrated

chalcanthite is refersadimasnroastediahalkanpaitaeAfterdheniaasied chajcanthite iskempletely, cooled, it
is finely pulverized. [82] The egg white-chalcanthite is prepared by mixing and reacting the roasted

chalcanthitg 20gppyveekwith oG vREgouE A dagisResids. 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 thggggmhisaigigenaraig adgieakamauntiafihgakd@agianibeal) B pRséasulieinion
chalcanthite turns green and the powders are agglomerated, which is referred to as 'egg
white-chalcanthitey. [#3pbrip4ledoinseetierroaste coriaanthitep(¢83rotine, aggeuitavahalasnbnite(1S4) and
the raw 5 chalcanthite (IS5) as test materials, respectively, each was weighed to 100 mg by a balance,
and then dissoligebliilla.fdpéieigrepairlatedistweacwitr etabuolermasihl il Aftertheptass, materials were

fully dissolved, a supernatant was filleted with 0.8-tat syringe filter by centrifuging the mixture at 600 rpm.
[85] 10[86] Takdkxir, beshénkkeriallo prepare the composition in the form of tablets and capsules, the
10  composition may include binders (e.g., lactose, saccharose, sorbitol, manitol, starch,
amylopectin, cellulose, or gelatin), excipients (e.g, dicalcium phosphate), disintegrants (e.g.,
corn starch, or sweet potato starch), and lubricants (e.g., magnesium stearate, calcium
stearate, sodium stearyl fumarate, or polyethylene glycol wax). In the case of capsule
formations, liquid carriers such as fatty oil may be further added besides the above-described
15  substances.
[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



Total vol. Particulars Filter size Remarks Dissolved in D. W IS3 Roasted chalcanthite 200 mg/ml
Dissolvedby 97%(about30gg precipitated) 0.8 km filter After filtering, supernatantis usedafterbeing
rotatedat6,000 rpm for 10 min. 1S4 Egg white-

suppository injection, the formation may be prepared in the form of compositions for rectal
administration such as enema or suppository including typical suppository base, e.g., cocoa
butter or other glycerides. In the case of preparing the spray-type formations such as
aerosols, propellants may be mixed with additives such that water-dispersed condensed
5 material or moisturized powder is dispersed.
[39]
[40] In another aspect, the present invention provides a method of preventing or treating
cancer using a composition comprising an egg white-chalcanthite.
[41] In the present invention, the treating of diseases may comprise administering a
10  pharmaceutical composition comprising an egg white-chalcanthite. In the present invention,
the term “administering” means introducing the pharmaceutical composition of the present
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



chalcanthite 100 mg/ml Very small amount of white powder remains 0.8 km filter 1S5 Raw chalcanthite
100 mg/ml Dissolved 0.8 km 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-
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

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
5  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

10  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]

15  [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

20 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



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 ameng thesraibsmbting taiemncecorinshiiechalsrNilite, The samang!iadypimurium

TA100 is a test strain upon the reversion of guanine and cytosine in a gene, and the salmonella

typimurium TA 102JssaitRshHpsiain ivpefthgareyaision of aganing sk iy mineyal&2d: d93lidhen an
antibacterial test was performed on cells using the egg white-chalcanthite (5,000 gg/plate) and the

roasted chalcanthitesRpedidi ARl alinvaseRasnadiiial theigrawth ebhamtRNg el suppnessed.
Therefore, the genetic toxic (reverse mutation) test 20was performed at below-described concentrations

where the straingsawth wWasRahsupdkessadtsasyiadl}d [d]ridae sagonhierchalaanthitachaying the
concentrations of 1,250, 625, 313, 156, and 78 i/g/plate are used as a treated group while setting the

maximum epncemitaiiandenskOpialaiaiey Almdhedaasteshbaalsanibiteehiaving the concentrations of
625, 313, 156, and 78 i/g/plate are also used as the treated group while setting the maximum

concentration tQ4¥;260 spgépiRtentbibinée A ot yeccantiol giesiD, i ditkvadide iwitadihaconerntration of
1 i/g/plate (for treating salmonella typhimurium TA 100) and mitomycin C with the concentration of 1
i/g/plate (Salmasiedtatypiintienuwast AR weke tdseacdspatikegalkigereaniioh greupnthistiea water was
used. [96] The respective test materials, positive control group chemicals, distilled water were 10treated
on a plate, and thereatiar theeaumer okrev@riantsirairewasningasuresh The mwselisdareas tallows. [97]

[98] Table 2 Egg white-chalcanthite,Strain : TA100 Positive control Negative control Treated
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



Concentration (kg/plate) 1 0 2,500 1,250 625 313 156 78 Number 1,136 194 241 195 157 142 159 186
1,421 211 205 221

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 gto 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 CuSQO45H,0) is heated and

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

12



184 173 162 162 Average 1,279 202 223 208 171 158 161 174 [99] Table 3 Roasted
chalcanthite,Strain : TA 100 Positive control Negative control Treated

10

15

20

that is well-known in the art. Preferably, the chalcanthite is put into a caldron, and then
roasted with gas fire, wood fire or charcoal fire. During heating, the chalcanthite may be
turned upside down to uniformly receive heat while carefully watching a change in color at
every 3 to 5 hours. Although the appropriate heating duration may vary with one-time use
amount, it may be in the range of 10 to 24 hours. The chalcanthite may be heated until
whole 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.
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
so as to prevent moisture from being absorbed thereinto, and then kept in a dry place.

[61]

[62] In the step (c), 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
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



Concentration (kg/plate) 1 0 1,250 625 313 156 78 Number 1,662 237 192 186 193 192 173 1,456 201
235179182 193

20 eggs. While watching a mixed state, the amount of egg white may be adjusted and the
chalcanthite and the egg white may uniformly be mixed using a tool, e.g., wood spatula,
which rarely participates in the reaction. In addition, the mixing may be performed in a
vessel that is inactive in chemical reaction, for example, an earthen vessel, a ceramic ware,
5 oran elvan vessel. During the mixing, special attention should be paid because much heat
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 (c) 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



169 Average 1,559 219 214 183 188 193 171 [100] Table 4 Egg white-chalcanthite,Strain : TA102
Positive control Negative control Treated Concentration (kg/plate) 1 0 2,500 1,250

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
5 [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.

10 [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

15 (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 HepG?2 cells are
treated with a roasted chalcanthite (IS3) and an egg white-chalcanthite (IS4) having
concentrations of 50 xg/ml, respectively.

20  [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



625 313 156 78 Number >1,0005342102 >1,0003532031 [101] Table 5

[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

5 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)

10 [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

15 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

20 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).

16



Roasted chalcanthite,Strain : TA 102 Positive control Negative control Treated Concentration (kg/plate) 1
0 1,250 625 313 156 78 Number >1,0002241 3

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
5  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-um syringe filter by

centrifuging the mixture at 600 rpm.

[85]

10 [86] Table 1

Filter
Test material Total vol. Particulars Remarks
size
Dissolved by
Roasted 100 0.8 {m
IS3 97% (about 30 g After filtering,
chalcanthite mg/ml filter
Dissolved precipitated) supernatant is
in Egg white- 100 Very small amount off 0.8 pm used after being
IS4
D. W chalcanthite mg/ml  |white powder remains | filter rotated 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-
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0 >1,000310342 [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 5 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 typigHalidMInTi& 19 nicRIGRISS far ey RRPERGHIN the ALk RiItieatad Withilie.e89was
white-chalcanthite and roasted chalcanthite at the maximum concentration not inducing the growth

suppression of Rigsageganisms. 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 evegimikarignihplafithesnegative Sontrel-aspHR IR deiiamiRe Hmbaref gelanies was not
increased depending 150n the concentration. Consequently, it was determined that the egg

white-chalcanthiigrandribedigastathichalcanibiterwedg al-metag ansdibkostod96lExampla anstancer cell
culture 20 [107] 10% FBS, 100 U/ml penicillin and 100 U/ml streptomycin were put into RPMI 1640

medium (centaigiag lrgpéaymine}ansy! wigcaneercalis.iNeltHABOhwesa, Goltww e ba%1G@anncubator.
[108] Colon cancer cells (SW480) and breast cancer cells (MCF-7) were cultured under the same

conditions as thaduil cancens{NLd-hAHEQ): 30%nrBRd180ud/mkpanicibtionand 66D dhnkstieptomycin
were put into DMEM medium (containing L-glutamine) and liver cancer cells (HepG2) were cultured in 5%
CO2 culture mefdipiding 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 pg/plate) and the roasted chalcanthite (2,500 ug/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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[109] The NCI-H460, MCF-7, SW480 and HepG2 cells were obtained from Korean Cell Line Bank (KLCB)
and then used. [110] 10 [111] Example 4. Measurement of cell viability through MTT assay [112] To
investigate the effects of the roasted chalcanthite (1S3), egg white-chalcanthite (1IS4) 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-y1) 2,5-diphenyl
tetrazolium bromide) assay thereby assaying the 15suppression of the cancer cell growth. [113] The MTT

assay was performes o fauE §aRCeiealS bulRhitaneeheahdHERGAInColARLaA66hR ¢61h(S)Y480),
breast cancer cell (MCF-7) and lung cancer cell (NCI-H460). First, each cell was inoculated into a 96-well

plate at a concepfratien A 1x18e calRMmMi A0 Haand the WalkRiateowes 6N suiturar faa 24 hours in
5% CO2 incubator at 37C. 20 Thereafter, 100 fie of each test material (1S3, 1S4 and 1S5) was put into

wells at the congeptiatian Afdusd 25ib 2eatd? Bovow Aild e Kiainie Rt MY AR shen itresated for 24
hours. [114] MTT (thyazolyl blue, SIGMA Co.) with the concentration of 2 mg/ml was prepared, and
added to the weligohie15 | to react with the test materials for 3 to 4 hours. 115 fie of the test material was
removed from each well to leave only 30 fie of a violet material, and then 150 fie of dimethyl sulfoxide
(DMSO) is sddesh |Alteavasdy theonasuitantpyvasdauaiificieniiimixe doigicAQiRWeS ingpiicraptate mixer
to dissolve precipitates, and then optical density (OD) was measured with the absorbance of 540 nm in a
micro-reader. Al deslifesidia welesamaensatec) bindhaahapchaace measuceacinthasnealiin which
cells were not cultured. [115] In all samples, the growth suppression effect appears as the concentration
increases. 10Espgtiadly Shiaamdr opseivedthatriheogyowdh of gances cellsigmaost @ffastivebusuppressed
when the cancer cells are treated with the egg white-chalcanthite (1S4) (See Figs. 2 to 5) [116] [117]
Example 5. Celigpnptasisasaaysdgding DAPI staining [118] To observe how the roasted chalcanthite
(IS3), egg white-chalcanthite (1S4) and raw 15 chalcanthite (IS5) suppress cell growth by inducing
apoptosis of cariegr el sedhéci466: andddapGRyitive camneer gellp weraitraatethwitd eactr testanaterial.
Then, the cancer cells were stained with DAPI, and cell types were observed through a fluorescence
microscopl) Specifid i@sh piaeeshul ehisasdollawvsmpEl 8] 406 fiafeachwes h{dxid. cellhmbwias put in a
8-well chamber slide and cultured for 20 24 hours. Thereatfter, the cultured cells were treated with the test
material havingaikkexcfitiosntration of 50 ktg/ml and made to react for 24 hours. After the reaction, the
medium is discarded and the cells react with 500 fie of 75 inM KCL. This expands the cells to make it
easy to observdqTlicleus. 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 fie to react for 5 minutes, thereby immobilizing the cells. This
procedure was i¢ficaidd 2wice. After immobilized, the resultant is sufficiently dried in air, and 100 fie of

Avan

DAPI stain solution-was-dropped-to 5 stain-the resultant for 10-minutes;-and thereafter washed-with PBS.
A cover glass was covered with glyceiygawmblithehrdsultant, ceflsamergoli¥erved through a fluorescence
microscope (x100,-or x200);Among-three hundred-cells counted, the cells-exhibiting nuclear
fragmentation and chromatin cdlodiginsationNegng wetected and observed according to the morphologic
criteria of apoptosis. 10[120] [121] It has been reported that apoptosis,lindaieth is programmed cell death,
accompanies cell shrinkage, cheomtafin condengeltion, DNA fragmentation, mitochondria dysfunction,
caspase protease activation.DAPIs-a blue fluorescent stain, and-has characteristic that fluorescence
increases whenGohamgstwith minor grooves in which AT clusters of DNA exist.
1 0 2,500 | 1,250 625 313 | 156 78
(hg/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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15 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 (I13) and
the egg white-chalcanthite (I14) having at the concentration 20 of 50 ,ug/ml. In comparison with the control
group (group untreated with the chalcanthite), nuclear fragmentation and chromatin condensation could

be observed in

white-chalcantl
protein express

ion hy western blot test ‘%[1 ?'%1 The co

protein, e.g., ca
white-chalcantk
promoting the s

1Ispase-3, bax a

-2 acts.as an 1

ite upon cance
ecretion of cytc

ndRgkidew

r cells at a

e

DChEgMRIC W

s Rbggtved )i
rotein level.

hilgomaying

ers orrece

ives s

known that bcl
or outside cells
et al., 1999; Mu
an initial stage
15derived by t

of a@gyi;gg§. F

agldahiitsth
rphy et al., 200

e separation o

important s
e movement
0). [427] Cs
urther, caspe

35 kDa pro
e gl o

ignal trans
of bax to i
1spasg-3 is
1se-3 has a
2nzyme (Fp

prring S\
litochon
mpskgir
N active
rnande

ectpas
form of

-Alnemri

Tereby S

ocigted
eterodi
etal,

S
r.

uppress

mer of 1

wifz@popt

994), an

apoptos
and acts at
7 kDa an

d amplif
~

ORJS,

signals of casp
external path, v
in an active forr

ase-8 and casp
vhichvingsige a

M, the expressi

asei%63128

optosis thro

Thqgi;popt

OSIgois C

10h-caspase-3 acti\
b T bt

itv. Ino
y.in

assified

inteman
er for(

r

on degsee of

proggspas

e-3ef in

which

actjye 33

[m

kDQgosh
is

$-an-act

intemnal |
caspase-
oulhbe r

ive form

natlrzgnd

3.tobe.¢

all the cells. Particularly, it was possible to observe many apoptotic bodies in the egg
lite (154) (See Figs. 6 apgadikd [daRhnlilidd] Bxample Srdaetection of apoptosis-re
trol degree of expression of apoptosis-re
in order to observe the effect of the egg
[126] Bax functigis,fgjinduce apoptosis
from cytosol to mitochondria. In contrast,
/stem that trans

dria to th

lated
ated

by

it is
tuations in
s (Nomura

d 19 kDa
es initial
an
bserved

eduged

thereof s

relatively

hould be

20 or a protein
detected (Kang

having-a molec

et alve20Q2; A

g white-chalcan

ular weight

hn ef 859 20C

bf 17kDa at

4). $189]

ontrols the ¢

d-19kDe

[130kA

aXpressi
P

vestern

on of pr
n-or pt

blotgest

teins (e

wagper

0., cas

as

forpyed t

e-3,b

whether the eg
bcl-2) that has
which the egg \

ithite (1S4) ¢
heeTkeRWN to induce apoptosis. Through this test, it was possible to know a path through

vhite-chalcanthite induces nnnntnclc in_cells. Specific_test nrnr‘pdllrp is_as follow

thv EE R =

Lung cancer ce
25, 50 and 100
using a scrappé
them, a supern
is 10 added to't

T GG

or, the collected
atant was rema

he resultant an
sed of 50 mM

U ooo&

Tris nl—! 8.0

I Cé'lﬁ,iw&fe c
ved, and the

d stifigigntly

oo

eNféQ‘M%d
n washed t

mésaeoaNC
150 ml\/l Na

C1.0.0

O IPC T

2% sodil

Go

im-azide
m-azl

oot oGO

lls (NCI-H460) were treatednuith thR Lagwhitgrenal¢anthite (1S4) at concentratic
at 1,000 rpm together with a medium con
wice with 2 ml colg:2R3. 50 to 100 fie of

| then dissolved for 2 hours at 4C. Herein,
0.2% SDS, 100

buffer is comp
PMSF (phenylin
0.5% sodium d
EGTA (Ethylen
reaction, the te

netbiydspifansy
eoxychoate, 0.1

e glyephibis(13-

st material-is bt
DU TTTIAAT O T TN 17O I\J

oY

> MM EDTA

It |ntn al.5-n

fluoride), 50

15 aminoet

L oY

gZ/me of a
(Ethytnedia
hylether) N

45U 9

protinin,
mirseetr
JNLNY N

ml-tube then

stirre¢
SUUTTOX

-tetraace
4 for 30

1% ig
aagcefic

acilsS

Sy

pel 630

g
tic acid

S

(orN

--sigm

70 OO

P-40),
B3 E-4884
aE-4

and.centri
AArTarooritarn

LUU

100 in

), Bnd
378). /

uaed
A=}

0 observe

X and

. 5[131]
ns of 0,

e collected
taining

ysis buffer
the lysis
ughne of
M NaF,
0.1 mM

\fter the
for 1 hour

at 23,000 g at 4
was measured
protein to make
heat block. Aft

1C. Only centrif

A\ an & au= =y

uged sipern

(3= S A

atantsvas tz

akep. T

he prote

=

CToUTruY;

untjof

a fimal

usinganbig-ra
the protein am

oupti@goal,

r fhaf atestm

protein-kit. |
protein-«it

terial-is collected b h\l ce

ymc buffer

DT Ut

and then th

and-5X

e 206 res

sultant w

na-the. r
L] are reo

sambple
Sampie

(SA- R RASY |

as boil

sultant
SuUultaanio

re_-mi
alre1H

ed for

for a.\
oJi A v

5 Rinu

xed with the-
ced w

gcu

test m

Ites in

ftar
AL 99 |

A tCOo

nar o o

Gt

ntrifugir
A | Illuyll 3

ey

aterial
measured
a 100C
reparing a

separating gel ([]1@15}%@1;@@51 a stacking gel (5%), an electrophresis is performed and the gel is then

transferred.
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Strain : TA102
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Treated
control control
Concentration
1 0 1,250 625 313 156 78
(hg/plate)
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Transferred gel was dipped in a staining solution (Coomassie blue staining solution) for 10 minutes, and
brought into a destaining solution to observe remaining proteins. A transferred membrane was washed
with TBS-T solution and a bit of moisture was then removed. Thereafter, the membrane is blocked for 2
hours with about 5% skim milk 5diluted with TBS-T solution, and washed several times with TBS-T
solution. After reacting with a primary antibody (bax, bc1-2, cleaved caspase-3; cellsignaling) and
secondary antibody (anti-rabbit) followed by the reaction in ECL solution for 1 minute, a film was placed
on a cassette, and was observed thrgygh photographing and develgping. [432]10[333] As g result of the
treatment of H460 qglls iith the egg white-chalcanthite (1S4), the expression of cleaved|caspase-3 tends
to increase at 25 g/ml and 50 ,ughnl gyt tends tq slightly decrease @t 100 kig/ml. Itjs considered that this
is because the test material with higher concentrations exhibit toxicity. The expression of bc1-2slightly
increases but thepgxpression of bax decreases in the group treated with the egg white-chalcanthite (1S4)
(see 15Fig. 4). [134] From these results, it can be confirmed that the egg white-chalcanthite, which is a

mainly effective aoINREDNRNLQE iaiBvanHYR AL WPARIIRM aXiNehCasRRSE? RraiindnHeagegp cells to
thereby induce apoptosis. Also, it can be appreciated that the apoptosis is induced by activating

caspase-3 proteigiavah @ddasd diffesioss franhacdbadhckse pathi2aldRohd36kRxamnle smdantification

of anticancer effect [137]Human-derived lung cancer cell (NCI-H460) was subcutaneously transplanted

to a front leg of (RwdenmepaR iR iare eoaalid Sanserupvia dicRHAID SiZcofthe rRaswhiteahalcanthite (1S4)
exhibiting the best apoptosis ability from a human-derived lung cancer cell in an in vivo experiment was

subcutaneaus|yagpinisigrechiQofeuiveeksanththeibieseaeivan apkeantar effactebagdisms.
white-chalcanthite was carried out. That is, the assay of anticancer effect was carried out by measuring a
size of solid cancemtisidgdigiahcabpess ticaigenanaweskaneiideptiiiing ansgeulanehangenlong with
a body weight. At a date of final measurement, the inhibition rate of solid cancer growth was calculated
and compared. Pegefhaée 0fvaanapletion gl expeiinegatwhie:wrighhand selidnotdmeothae salidecancer
10extracted were measured using a plethysmometer. The individual exhibiting a central necrosis of solid
cancer throughwaetlayne@rdition observation during the test, and the individual having the solid cancer
volume of greater than 1500mm3 as the result of measurement of respective solid cancer size were
indentified. The[ndividssliaakeespending iaaoe:04 theitwe ot opscviasieonsitieippeas @dideaih
individual. The mean survival day of 15each group was calculated. After completion of the test, the
percent intbeasgrongifeeapanwivhs thalepiatell tasicooapaied anith@pesitivacartite| growp nimtannal organ
abnormal was visually identified upon autopsy after completion of the test. The blood collection was then
carried out to anadyzewAdié, KoRRJBURN thEErAlT supPiksGan lelelictshtdanatotalbinale she ralitbéhe blood.
The organ (heart, spleen, testis) was extracted to measure the weight of organ. 20[138] [139] <7-1>
Material and Methoibi{it4@] theRreparationl ofitathcepgethice ichnsphdrite 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

15  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

20  [107] 10% FBS, 100 U/ml penicillin and 100 U/ml streptomycin were put into RPMI 1640
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[141] Human lung carcinoma (NCL-H460) cells to transplant was cultured in 95% CO2, 37C incubator
(MCO0-20AIC, Sanyo) wherein 100 Uhnl penicillin, 100g/m1 streptomycin, 10% heated fetal calf
serum-containing RPMI-1640 (Gibco BRL) were put in 260 ml tissue flasks. Once four cells were
adhered, they were washed twice with Hanks balanced salt 5solution (HBSS) (Gibco BRL), washed with
0.2% trypsin in HBSS and used. [142] [143] 2. Medical inspection and acclimation When a test animal
was obtained, a veterinary inspection on a general health condition of all animals was carried out. The
healthy animals,Ruiahle iR peiiy D hadesivvar saiedsehearelQig - areintinyrs-Enadsipr one
week to adapt to the environment. [145] [146] 3. Group Classification [147] After the acclimation, a
tumor lump wag-gybeatensously transplanted to the healthy passage group to extract a cultured tumor
lump. The blood vessel and fat layer distributed on 15the surface of the tumor lump were removed. Only
fresh tumor tisspyegyaspalesiest ang syhcianausiyatiansplaotad toithenan-iceatadaaningt Wéhen the
individual tumor volume after transplant reaches 100 mg, the body weight and tumor size were measured,
and the group classiticatieniyas madapyaeardaumeaibndi dd48t 200 81 ingdividuahidendgiication
[150] An individual identification card describing a test type, a test number, a test material, a group
number, arsindivigiiatepisagsinwee paniAdDIMENALREi GaSCoa RS PEritiantld iagnrestiictester was
attached to a breeding box. The individual identification was performed by using a tail marking. The
treatment groupaRdsbonisiEationtdeaaseracsheuuZbindiable 6 below. [151] Table 6 Group
Administration Dose Z G1 NCI-460 alone NCI-H460 tumor cell alone

[109] The NCI-H460, MCF-7, SW480 and HepG?2 cells were obtained from Korean Cell

Line Bank (KLCB) and then used.
[110]

10 [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
15  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 10, and the well plate was then cultured for 24 hours in 5% CO, incubator at 37°C.
20  Thereafter, 100 1l 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 rg/ml, respectively, and then treated for 24

hours.
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7 G2 154 45mg/kg + NCI-H460 tumor 7 G3 154 90mg/kg +NCI-H460 tumor 7 [152] [153] 5.
Administration Method [154] The test material was dissolved in a physiological saline and orally
administered using zonde once a day for 4 weeks. [155] [156] 6. Evaluation method 5[157] 1)
Measurement of body weight [158] In order to observe a change of body weight during the test period,
the body weight was measured per 7 days after initiation of test. [159] 2) Preparation of tumor-containing
model [160] 1x102 cells/nude mouse/100 ke was injected to obtain a tumor strain which was then

10sub-cultured i 3| RASSAAREFOIP bIRE STENGAIEER) WAS BPeHeEhIIGS NSO QPIRIR Adpmer lump

which the property of original solid cancer was recovered. The tumor lump was transplanted to five

passage groupsnd hdddderniveal eontaining.adinkrfihasteriHapidly srowins.due 19 sufficient
blood supply before generation of a central necrosis of tumor was sacrificed. The contour moiety in 15

which a rapid dpfisienavesmanwnRadaywas sehat RICeaIRSIZe (B 3MM) torpreRase matbmer fragment.
The tumor fragment was raised to the end of trocar, and the front side of left hind limb of animal was

excised to aboutdrmthsough whichdingiigraiad traasowvas nserted and e eind yasimlaces at a body
side section of the rear of left front leg. The trocar was removed while slightly and rapidly rotating
360-degrees Thaittionaiilyagimentonas piaeesh 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.

10 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
15  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 1l of each cell (1x10° cell/ml) was put in a 8-well chamber slide and cultured for
20 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 ¢l of 75 mM KCL. This expands the cells to
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20at 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 mg, 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 gffget af supRiessipg & mRlid cansaedupimihe lestenaleris. hhgngolid Ganeer yplume and
inhibition rate after lapse of time were calculated according to the following 30equation: [164] V (Mean

tumor volume) m{fvif3R M2 (AFolong: axisidangtlisBems s ot fulBOBHBOLL62] {R-£iRbiRditiomIAte)s =
[CV-TV/TV] x 100 [166] (CV = Control group tumor volume, TV = Treatment group tumor volume) [167]

4) Mean survivahdiews ¢npeseaRtinGrRasgdn H@isnRbHIleS) a1R3E A e dpdividuatexpibitipgithe central

necrosis of solid cancer through one-day condition observation of test groups during the test, and the

individual havingidhesselist & Ganesenm! e of areater tban.A5000Ke8 @as theiiesHltat mepssresent of
respective solid cancer size, were indentified. The individual corresponding to one of the two conditions

was considgred@mardeattuindiviguab Mhigurerceaat ingeaase widfedspan wes. calculatadagsording to the
following equation: [169] %ILS = [T-C]/C1 x 100 10[170] (where, C and T are mean survival day of mice

in control and trieatRANtGIPURSe1d]’ hhd 1] ksinaRecinn aidiooddipiddersbant genesalsblaad [173]
The blood was collected through aorta abdominalis upon autopsy to obtain a serum. Alanine

phopsphatase (AlcRkcofratiio; (REINCa, pluspsentésLiihdabanidgdransiemsel Se{RLihaiehAST.UN
were analyzed by using blood biochemistry automatic analyzer (HITACHI, Tokyo, Japan). [174] [175] 8.
Histopathologicaldiedinggmehfidd paa aavipiat edmikiRetiastydhedblesding @oskkillsagveereimade to
extract liver, 20 kidney and spleen. Their weights were then measured and the visual finding was
observed. The tisstespwgogisetitorQoapeptaek formalin solution. The tissue fragment with thickness of

10 [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.

15 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 (I4) having at the concentration

20  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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4 km was prepared by the paraffin mediated process, stained with Hematoxylin & Eosin and then
observed by an optical microscope. [177] 25[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 300.05 or Pc 0.01). [180] [181] <7-2> Result and Consideration [182] 1. Change of
body weight [183])frosarehapagofpody weight and a change of uptake amount of feed and beverage
during the test, the initial administration weight and feed uptake amount in the 1S4 administration group
were reduced ag ggmpared with NCI-H460 cell alone group, but they were recovered to a normal after
one week (Figures 9, 10 and 11). During the test, the Smatters that need to note between groups were
not shown. [18Ah4j1BRimplehinaseRickisn At (apligtbiiioelaedupiatdikSBtpragvaligcarsri-yawne during
the test was measured twice for one week by using calipers. As a result, the tumor volume of 1S4
45,90mg/kg adgaipistration group was more 10 concentration-dependently suppressed than that of
NCI-H460 cell alone group (Figure 12). In checking the time-lapse change of the groups, the NCI-H460
tumor growsh was supRresae6l lesred 3rdaysafiar adipipenBtioned ndeand Fomspadaysafteithe
administration it has shown a solid cancer inhibition tendency as compared with NCI-H460 cell alone
group. In numesgadyvahoskingdha selid cansenipbitaactendeneyg has beeantbshapon hateat 22 days
of the last half test, 14 45 mg/kg group is 2221.74mm3 and 1S45, 90 mg/kg group is 1517.07mm3,
whereas NCI-H&6Q gellppasie greup is 2806.47mm3. [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|vo#)Bexofubktibid46Gndalcalpop @iobp, floetesicnaietiat asiministteivongs aupsaikas shown a
volume dependent inhibition tendency from 8 days to 25 days (1S4 45 mg/kg I.R 82.47% < 184 90 mg/kr_
I.R 59.99% ai 22@layy. A&4 Wrigikgoadimirisinatian diiouprastshiownkiotaduce the-solicdscancar growth
inhibition after 22 day-administration (Table 7). [190] Table 7

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]

25



day ltreat group 4 12115 19122 26i29 INCI-H460 cell alone 100 1001100 1001100 100100 100loci)
14 45 mg/kg199.99 76.19 72.11 79.55175.44 85.92 i82.47 79.32173.73

[130] A western blot test was performed to observe whether the egg white-chalcanthite (IS4)
controls the expression of proteins (e.g., caspase-3, bax and bcl-2) that has been known to
induce apoptosis. Through this test, it was possible to know a path through which the egg
white-chalcanthite induces apoptosis in cells. Specific test procedure is as follows.

5  [131] Lung cancer cells (NCI-H460) were treated with the egg white-chalcanthite (IS4) at
concentrations of 0, 25, 50 and 100 xg/ml, respectively, and then cultured for 24 hours at
37°C. Thereafter, the cells are collected using a scrapper, the collected cells were
centrifuged at 1,000 rpm together with a medium containing them, a supernatant was
removed, and then washed twice with 2 ml cold PBS. 50 to 100 wl 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/ml of PMSF (phenylmethylsulfonnyl fluoride), 50 ©l/ml 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(j3-

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 buffer
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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1S4 90 mg/kg192.76 75.26 78.71 75.41168.23 68.97 59.99 69.37166.061

10

15

20

Transferred gel was dipped in a staining solution (Coomassie blue staining solution) for 10
minutes, and brought into a destaining solution to observe remaining proteins. A
transferred membrane was washed with TBS-T solution and a bit of moisture was then
removed. Thereafter, the membrane is blocked for 2 hours with about 5% skim milk
diluted with TBS-T solution, and washed several times with TBS-T solution. After
reacting with a primary antibody (bax, bcl-2, cleaved caspase-3; cellsignaling) and
secondary antibody (anti-rabbit) followed by the reaction in ECL solution for 1 minute, a
film was placed on a cassette, and was observed through photographing and developing.
[132]

[133] As a result of the treatment of H460 cells with the egg white-chalcanthite (IS4), the
expression of cleaved caspase-3 tends to increase at 25 pg/ml and 50 xg/ml, but tends to
slightly decrease at 100 pxg/ml. It is considered that this is because the test material with
higher concentrations exhibit toxicity. The expression of bcl-2 slightly increases but the
expression of bax decreases in the group treated with the egg white-chalcanthite (IS4) (see
Fig. 4).

[134] From these results, it can be confirmed that the egg white-chalcanthite, which is a
mainly effective component of the inventive composition, activates caspase-3 protein in
cancer cells to thereby induce apoptosis. Also, it can be appreciated that the apoptosis is
induced by activating caspase-3 protein through a path differing from a bax/bcl-2 path.

[135]

[136] Example 7. Identification of anticancer effect
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[19 1 [ 921 4. Measurement of tumor (solid tumor) weight and volume [193] In checking the weight of solid
cancer extracted at the completion date of test and the 5 volume measurement result according to
plethysmometer, the solid cancer weight and volume of NCI-H460 cell alone were 2.52 0.75 g and 4.67 |
18 (78, whereas those of 1S4 45mg/kg group were reduced to 2.24 0.78g and 4.03 1.28 ern'. and those
of IS4 90mg/kg group were 2.17 0.60g, 3.79 0.85 edt showing a significant reduction (p sz 0.05) (Table
8). 10 [194] Table 8 NCI-H460 tumor alone 1S4 45mg/kg 1S4 90mg/kg Tumor weight (g) 2.52 0.75 2.24

0.75 2.17 0.60(Temar ¥ehies (@hing cancer cell (NCI-H460) was subcutaneously transplanted to a
front leg of nude mouse to form a solid cancer up to a certain size. The egg white-
chalcanthite (IS4) exhibiting the best apoptosis ability from a human-derived lung cancer
cell in an in vivo experiment was subcutaneously administered for four weeks and the

5  research on anticancer effect of egg white-chalcanthite was carried out. That is, the assay of
anticancer effect was carried out by measuring a size of solid cancer using digital calipers
twice per one week and identifying a secular change along with a body weight. At a date of
final measurement, the inhibition rate of solid cancer growth was calculated and compared.
At a date of completion of experiment, the weight and solid volume of the solid cancer

10 extracted were measured using a plethysmometer. The individual 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 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 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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4.67 1.184.03 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 1500mma3 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 werkH B Bemansyng casgiporay G¥phaldo Rarrtkider denplrdupa£8186ed1in2%8% da9)2 thus the

life span has begadngreased (né6.68X1cA eth%eﬁPW'EQr@ldg@Hﬂ'&%ﬂﬁﬂEi@Gogfﬂy o in?-44 day
and the lift span has been increased to 22.08% (Table 9, Figure 13). [198] Table 9 reament Mean

survival time (da9y%¢rEd feth ChiHbG ttmodiomly RBVMB1@169Gibco BRL) were put in 260 ml tissue
flasks. Once four cells were adhered, they were washed twice with Hanks balanced salt
5  solution (HBSS) (Gibco BRL), washed with 0.2% trypsin in HBSS and used.
[142]
[143] 2. Medical inspection and acclimation
When a test animal was obtained, a veterinary inspection on a general health condition of all
animals was carried out. The healthy animals suitable to perform the test were selected, and
10 the acclimation was made for one week to adapt to the environment.
[145]
[146] 3. Group Classification
[147] After the acclimation, a tumor lump was subcutaneously transplanted to the healthy
passage group to extract a cultured tumor lump. The blood vessel and fat layer distributed on
15  the surface of the tumor lump were removed. Only fresh tumor tissue was selected and

subcutaneously transplanted to the non-treated animal. When the individual tumor volume

after transplant reaches 100 mr’, the body weight and tumor size were measured, and the

group classification was made by a random method.
[148]
20  [149] 4. Individual identification
[150] An individual identification card describing a test type, a test number, a test material, a
group number, an individual number, a sex, an administration dose, a test period and a
responsible tester was attached to a breeding box. The individual identification was
performed by using a tail marking. The treatment group and administration dose were shown
25  in Table 6 below.

[151] Table 6

Group Administration Dose N
Gl NCI-460 alone NCI-H460 tumor cell alone 7
G2 IS4 45mg/kg + NCI-H460 tumor 7
G3 IS4 90mg/kg +NCI-H460 tumor 7
[152]

[153] 5. Administration Method

29



0154 45mg/kg 20.71 2.61 10.68 1S4 90 mg/kg 22.33 2.44* 22.08 *Significant difference from positive
control (NCI-H460 cell only) group at p <0.05 [199] [200] 6. Histopathological finding (optical
microscopy) and organ weight measurement [201] In identifying the organ weight change upon autopsy,
there was no considerable change in other organ weight except that the relative weight of liver of 1S4
administration 5 group (45mg/kg) was significantly reduced (p < 0.01) as compared with NCI-H460 cell
alone group. In reviewing detailed results, the organ weight upon autopsy has shown 1.76 0.07g for
NCI-H460 cell dlovié Thoistantierid aesaheyebiersh ashrkeprd spith NS08y Aaighiresht tdduction (p <
0.01). Howeverzdsde 90cmgtkg fnotipdeds. been reduced to 1.69 0.10g, but a significance was not shown
(Table 10). Eve '@]a histopathological aspect, a 10significant finding between groups has not been

$
shown (Figure 43. [6202] Table 10 Absolute organ weights Treatment Body weight (g) Liver (g)
[156] 6. Evaluation method

5 [157] 1) Measurement of body weight
[158] In order to observe a change of body weight during the test period, the body weight
was measured per 7 days after initiation of test.

[159] 2) Preparation of tumor—containing model

[160] 1x10’ cells/nude mouse/100 M€ was injected to obtain a tumor strain which was then

10 sub-cultured in a passage group. The subculture was repeated three times to obtain a tumor
lump which the property of original solid cancer was recovered. The tumor lump was
transplanted to five passage groups.

[161] The animal containing a tumor of the step of rapidly growing due to a sufficient blood
supply before generation of a central necrosis of tumor was sacrificed. The contour moiety in

15  which a rapid division was mainly made was cut at a certain size (3x3x3mm) to prepare a
tumor fragment. The tumor fragment was raised to the end of trocar, and the front side of left
hind limb of animal was excised to about 4mm through which 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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Spleen (g) Heart (g) 2NCI-H460 cell alone 26.64 1.61 1.76 0.07 0.33 0.04 10.15 0.01 154 45
mg/kg 25.37 0.88 1.54 0.07* 0.310.04 !OAS 0.01

[166] (CV = Control group tumor volume, TV = Treatment group tumor volume)
[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
5 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
10 [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
15 (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,
20  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 pm was prepared by the paraffin mediated process, stained with Hematoxylin & Eosin and

then observed by an optical microscope.
[177]
25  [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 <
30 0.050rp<0.01).
[180]
[181] <7-2> Result and Consideration
[182] 1. Change of body weight
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1154 90 mg/kg 26.13 0.90 1.69 0.10 0.31 0.0810.15 0.01 Absolute organ weights INCI-H460 cell
alone 0.22 0.06 0.21 0.05 0.11 0.0610.11 0.06 1S4 45 mg/kg 154 90 mg/kg Treatment 0.22 0.03

[183] For a change of body weight and a change of uptake amount of feed and beverage

during the test, the initial administration weight and feed uptake amount in the [S4

administration group were reduced as compared with NCI-H460 cell alone group, but they

were recovered to a normal after one week (Figures 9, 10 and 11). During the test, the

5  matters that need to note between groups were not shown.

[184]

[185] 2. Change of tumor (solid tumor) volume

[186] The solid cancer volume during the test was measured twice for one week by using

calipers. As a result, the tumor volume of 1S4 45,90mg/kg administration group was more
10 concentration-dependently suppressed than that of NCI-H460 cell alone group (Figure 12).

In checking the time-lapse change of the groups, the NCI-H460 tumor growth was

suppressed from 12 days after administration of IS4, and from 15 days after the

administration it has shown a solid cancer inhibition tendency as compared with NCI-H460

cell alone group. In numerically checking the solid cancer inhibition tendency, it has been
15  shown that, at 22 days of the last half test, IS4 45 mg/kg group is 2221.74mm” and 1845, 90

mg/kg group is 1517.07mm’, whereas NCI-H460 cell alone 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 I.R

82.47% < IS4 90 mg/kg I.R 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
treat group
0 4 8 12 15 19 22 26 29

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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0.23 0.01 Relative organ weights Body weight (g) 0.22 0.02 0.23 0.01 Liver (g) 0.09 0.01 0.09 0.01
Spleen (g) 10.09 0.01i0.09 0.01; 'Heart (g) INCI-H460 cell alone 26.64 1.61 6.61 0.22 1.27 0.22i0.58
0.03 1154 45 mg/kg 25.37 0.88 6.07 0.13* 1.24

IS4 90 mg/kg 92.76 (75.26 |78.71 [75.41 68.23 |68.97 59.99 69.37 66.06

[191]

[192] 4. Measurement of tumor (solid tumor) weight and volume

[193] In checking the weight of solid cancer extracted at the completion date of test and the

5  volume measurement result according to plethysmometer, the solid cancer weight and
volume of NCI-H460 cell alone were 2.52 + 0.75 g and 4.67 + 1.18 cm, whereas those of 1S4
45mg/kg group were reduced to 2.24 + 0.78g and 4.03 + 1.28 cm, and those of IS4 90mg/kg
group were 2.17 + 0.60g, 3.79 + 0.85 cm, showing a significant reduction (p < 0.05) (Table

8).
10
[194] Table 8
NCI-H460 tumor alone IS4 45mg/kg IS4 90mg/kg
Tumor weight (g) 2.52+0.75 2.24 +0.75 2.17£0.60
Tumor volume(crr) 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 1S4 45mg/kg
administration group was 20.71 + 2.61 day, thus the life span has been increased to 10.68%.
Also, the IS4 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) P%ILS
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0.19i0.58 0.05 154 90 mg/kg 26.13 0.90 6.47 0.24 1.18 0.28i0.59 0.03; Relative organ weights
;Treatment Kidney (g) Testis (g) ;NCI-H460 cell alone 0.82 0.22 0.80 0.19

NCI-H460 tumor only 18.29 £3.59 0

IS4 45mg/kg 20.71 £2.61 10.68

IS4 90 mg/kg 22.33+2.44 22.08
"Significant difference from positive control (NCI-H460 cell only) group at p < 0.05
[199]

[200] 6. Histopathological finding (optical microscopy) and organ weight measurement

[201] In identifying the organ weight change upon autopsy, there was no considerable

change in other organ weight except that the relative weight of liver of 1S4 administration
5  group (45mg/kg) was significantly reduced (p < 0.01) as compared with NCI-H460 cell

alone group. In reviewing detailed results, the organ weight upon autopsy has shown 1.76+

0.07g for NCI-H460 cell alone group and 1.54+ 0.07g for IS4 45 mg/kg group; this proves a

significant reduction (p < 0.01). However, 1S4 90 mg/kg group has been reduced to 1.69+

0.10g, but a significance was not shown (Table 10). Even in a histopathological aspect, a

10  significant finding between groups has not been shown (Figure 14).
[202] Table 10

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 |0.15+0.01
1S4 45 mg/kg 25.37 £ 0.88 1.54 £0.07* |0.31 £0.04 |0.15+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 0.21£0.05 |0.11£0.06 [0.11 £0.06
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0.42 0.21 10.42 0.20 1S4 45 mg/kg 0.82 0.10 0.87 0.08 0.35 0.04i0.36 0.04; 1S4 90 mg/kg 0.89 0.04
0.90 0.06 0.34 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, 5CRE, ALT, AST levels have not shown a significant
difference due to the administration of test material. [206] On the other hand, blood UN levels have
shown a significant reduction in all the test material administration groups (154 45mg/kg, 154 90mg/kg, p <
0.01). Also, PHQS levels of 154 45m(%l§gi%r'8gjp was 7.79 O.82m%(891, showig%gaisi(%lificant difference as

compared 1S4 45 mg/kg 0.22 £0.02 +0.01
1S4 90 mg/kg 0.23 £0.01 0.23£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

IS4 45 mg/kg 25.37 £0.88 6.07 £0.13* [1.24+£0.19 0.58 £0.05

IS4 90 mg/kg 26.13 +0.90 6.47+0.24 [1.18+0.28 0.59 +0.03

Relative organ weights

Treatment Kidney (g) Testis (g)

L R L R
NCI-H460 cell alone 0.82 +£0.22 0.80+0.19 042 +£0.21 0.42+0.20
IS4 45 mg/kg 0.82+0.10 0.87+0.08 |0.35+0.04 0.36+0.04
IS4 90 mg/kg 0.89 +£0.04 0.90+£0.06 |0.34+£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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5 with 9.27 0.99mg/d1 of NCI-H460 cell alone group (1S4 45mg/kg group, p< 0.05). [207] Table 11
1Group :ALP irutu !CA dl CRE img/dl ALT IU/L AST IU/L :PHOS mg/dl UN mg/di 2NCI-H460 6762 1018
035 184.08 25.75 9.27 29.38 Icell only

[206] On the other hand, blood UN levels have shown a significant reduction in all the test

material administration groups (IS4 45mg/kg, 1S4 90mg/kg, p < 0.01). Also, PHOS levels of

IS4 45mg/kg group was 7.79 + 0.82mg/dl, showing a significant difference as compared
5 with 9.27 £ 0.99mg/dl of NCI-H460 cell alone group (IS4 45mg/kg group, p< 0.05).

[207] Table 11

ALP CA CRE ALT AST PHOS UN
Group

119/48] mg/dl mg/dl  TU/L IU/L mg/dl mg/dl

NCI-H460 67.62+ |10.18+ 035+ 184.08 + 25775+ 9.27+ 29.38 +

cell only 7.27 0.44 0.06 43.85 4.62 0.99 3.68
1S4 45 7057+ 10.10+ 030+ |175.19+ 2410+ [7.79+ 21.23+
mg/kg 13.61 0.79 0.06 53.17 3.51 0.82* 2.29%*
1S4 90 6793+ 1040+ 035+ 160.50 + 3025+ 835+ 21.58+
mg/kg 4.45 0.43 0.06 36.66 11.91 0.75 1.63*

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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17.2710.44 10.06 43.85 4.62 :0.99 3.68 15445 7057 1010i0.30 175.19 24.10 7.79 21.23 mg/kg :13.61
i0.7910.06 53.17 3.51 :0.82* 2.29** 11S4 90

white-chalcanthite and the bamboo salt was put into a capsule and then provided to patients.
10 to 20 capsules were administered per one day by swallowing the capsules one by one with
saliva or drinking water (one-day administration dose is 5 to 10 g in total on the basis of an
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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:67.93 10.40 10.35 160.50 30.25 8.35 21.58 mg/kg :4.45i0.4310.06 36.66 11.91 10.75 1.63* Results
are mean S. D. * Significant difference from positive control (NCI-H460 cell lalone) 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 white-chalcanthite and the bamboo salt was put into a capsule and then provided to patients. 10

to 20 capsules were fdmiBiRtesesHRSE ANEroRY I S Al AN BR &RPSYIRSRRE Y nNilh saliva or
drinking water (one-day administration dose is 5 to 10 g in total on the basis of an adult, or 1 to 3

capsules per 1@ kgder Radyveishtled BeRATGNERIPRkIRE RARSHERLVE! ddQMcdlrtingaaldatervals of 1
to 2 hours. If necessary, herbal decoction and Sari-Jang for recovering energy was administered together

with the egg white-chaleasthitenbageeasallad 2eH diale8dy theasR inl 6 3tMeRtcef dysilagia of cervix
uteri [213] Patient information (surname: Ko, age: 35, gender: female): She was afflicted with

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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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 retreated (that is, took the herbal decoction and egg white-chalcanthite

bamboo salt, apf.josegQ WiiischalcapthitahamBao.salids inEstedhaand, eswbapbsings aedgctly cured

after 1 month. [214] <8-2> Case 2. Treatment of colon cancer, lung cancer, and bone cancer 20 [215]

Patient informafipRdsuranien Chvbe agetuny, HeNEeko PRigktiR vas fipanasad withrealanmsasncer, lung
cancer, and bone cancer (cervical vertebrae cancer). After he had received operations for excising colon

cancer and lungreangalfmiemandsReginobadbeamoaniadnartsdde to urination problem at that time, a
bladder is normal but a portion of a bladder had been excised because it had pressed down the nerve),
the cancer metastasized to the vertebrae. 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 10examination 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-
chalcanthite exhibits excellent anti-cancer activity. Consequently, the composition of the present invention
can be usefully applied to pharmaceutical preparations for preventing or treating cancer, and also be
applicable to heath functional foods. WHAT IS CLAIMED IS: 1. A composition for preventing or
treating cancer, comprising an egg whitechalcanthite as an effective component. 2. The composition
of claim 1, further comprising a bamboo salt. 3. The composition of claim 1 or 2, wherein the egg
white-chalcanthite and the bamboo salt are powdered. 4. The composition of claim 2, wherein the
composition comprises the egg white-chalcanthite and the bamboo salt at a ratio of approximately 1:5 to
approximately 1:50 by weight.
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155.The composition of claim 1, wherein the egg white-chalcanthite 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 20acceptable 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 composiigi Of ¢, ArviRgye the composition has a cancer- suppressing ability through
improvement of caspase-3 activity. 9. A health functional food for preventing or ameliorating cancer,
comprising 30an egg white-chalcanthite as an effective component. 10. The health functional food of
claim 9, further comprising a BaAMHYSARD for preyensing ehbBerfReHusaringBPIsEg Whee cHaléanthite, the
method comprisimic@Bthie stepstéctive c¢apheating and dehydrating a chalcanthite, which is a crude thug
from minerdl sources, until the entire chalcanthite turns grey; (b) cooling the dehydrated chalcanthite,

and pulverizing the chalcanthit@e abghpositidiebieisingiterahalcanthite ©h thenstedh) with an egg white.
12.The method of claim 11, further comprising, after the step (c), cooling the mixture (d) of the step (c),
and pulverizing the mixture. 533.The method of claim 11, wherein,in the step (¢), 600 g of the roasted
chalcanthite poigldebroig Sr'gl‘iixed w%ﬁﬁ(ﬁ o IA(f)(SIOOgCg‘f‘ eggo\fv ite of)tgllrt]gde Fom 7 toﬁf)‘é)caéggs. 14" A'method of

preventinglgr tréy Ing GAnéty %vlvngerﬁwe composition of claim 1 comprising the egg white-chalcanthite. 10

4. The composition of claim 2, wherein the composition comprises the egg
white-chalcanthite and the bamboo salt at a ratio of approximately 1:5 to approximately 1:50
by weight.

15 5. The composition of claim 1, wherein the egg white-chalcanthite 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
(c) mixing the chalcanthite of the step (b) with an egg white.
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12. The method of claim 11, further comprising, after the step (c), cooling the
mixture (d) of the step (c), and pulverizing the mixture.

5 13. The method of claim 11, wherein, in the step (c), 600 g of the roasted
chalcanthite powder is mixed with 140 to 400 g of egg white obtained from 7 to 20 eggs.

14. A method of preventing or treating cancer using the composition of claim 1
comprising the egg white-chalcanthite.
10
15
20
25
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