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CELL STRUCTURES, AND [ SOCATT NG ORGANELTES USIHNG CRGANEHHEERYSTARH-ANG———

AGENTS FI ELD OF THE | NVENTI ON The present invention provides a nethod using
cellular organelle crystallizing agents (e.g. tetrazoliumviolet) to treat
cancer, to visualize cellular structures (e.g. the centrosone,

and m crotubules), to isolate organelles, to study cellular ozgﬂkﬁgobmﬂ
(e.g, cell cycle, signal transduction, carcinogenesis, aging, apoptosis, 10
nmotility, antigen and receptor netabolisnms), pharmaceutical conpositions

contal g ool M PHOAMFOIETRIHRG CHNOERISASE ATRGES [or Sueh v

and net hods for X 3 ed’l ng
crystallizing agen INDY 1€ space scientists
are planning to Ia?ﬁ%ng AVERLEC ] AGENRS: fromus than the
Moon and Mars, bionedical researchers are still waging in the battle of

conmbgating cancer-a tiny celggy, r@FtﬁfEfIﬁVng h nore clever than the
| atter? Bionedical scientists have succee I'n sequencing al nost of the

human genoneThn@résantc mygiting pmwniespaemefbmdafsmmmmmﬁ- c&gﬁheﬂlesﬁ‘g&tﬂhzﬁugl ngs we
roblemin

dared n .ew 20. decades ago. is the real
- bi ol ogi %%eln snfl %r{%tgazo H%WQL@%CEQnEw p %eéarrocﬁs?“a,&ée fcgu &%S‘E\t%i@és §oBethei sts are
concer neghtrobdifie, ToERri6Rb C Uhat n@RASubNEY, TBKRolatd'%r a‘i%ﬁespotgs Ettﬁlig Sfiufapey Wil

mss their targets. In rocketing astronauts off pr ocesses
i nvol vePiRgdIresal(eandielr cgtlenisigakl pransdictibes caxaim@ymesmt amﬂig;r Epop\tdims;h have

beem kn e dicted .usi ng the fundanmental s.and principl es of
25 fr?r)at h@% fi anﬁg&l fd’ ﬂ&) rg&%gféggnstg ol %léam’la‘f*f‘él %Qséomlgoszﬂ% FOBHININGhat we
are facéaliglaancrgdsslel ogysisiizingra@ems addapted efdr SsucRafidel %haHCM’lOHE'efO?‘qgé ess' ve

cancer cells that nmight have mlljons of proteins and genes which
r egul at EcasmEn QfcrRGer Celinpyeadsrinistesiag rystablézing agentsodi fy each ot her .
Therefore, sonme aspects of our thinking concerning cancer prevention and
treatnment are not only inconsistent, but are often even contradictory 30

(Kong, et al., (2000) MH@&DUBBJ&GFBEHE)IN\@W%N The dual effect concept

glsself def S€ nmechani sm ( Kon et al ( 1998) Med Hypot heses 51:
409) pl ugﬂ‘ll ﬁép???r%?é%ﬁ@ 36, 854 mgl&ad@nd@theemlawts that agomych fgsthey ni ght

have ‘Shehhb it 08 M, Y SHRKbARAPRENAULS0A iBNS BYRL Blede ol | east

partially the origin of t hese’ para OX|ca |nd| e primary
robust gomebaEing feancarhea dimal call. f At thenoreet fmuch moré&:l@@ﬂ' tRA04he IstefEense

umar stoBmeciel siohlsbbege Alichedsh i Roqufatng Mmostel Haturias craneR A CELL

BRAI N GobERETsonfe beisept manmhalé @nd Hesedfi Vlﬁﬁ%sewet Hﬁ‘e@rn'og'uﬁaéﬁxe d f& has | ong
bee é{;o#eéunsol vable riddle to evol utionis According to nol ecul ar

ph);zl agpralVPaids theaeplprpklem) in bialggical samdies, sughiasrsdnser waehréhingi al | are

q ?ré”efj.l“é et P KR RS s AR R B3 Ahlathing ks W& e 200:

2105- 1Qossibidity aheyetwibfmizarthéie thigets!t TR R6eKeting i RRtohAeS Ff fﬂ@ﬂl%l?%paﬂ:'éd genes

are.found to 10 be S}:@)@/C”cl cdt/o each I|neage and sone present in al | four
t est ed FEPFATRS RO RiRbyRRaInpnd/or, ehemiga! prnciples, lwgys o nathes; IWhich have

plant - sRegl kddwiHnd RbEICHES p¥lcked MG thd Fulfimentals and principles of

25  mathematics. In the biological studies, the case is different. What we are facing and
dealing with are viable cells, particularly the aggressive cancer cells that might have
millions of proteins and genes which may regulate each other, compensate each other, or
modify each other. Therefore, some aspects of our thinking concerning cancer
prevention and treatment are not only inconsistent, but are often even contradictory

30 (Kong, et al., (2000) Med Hypotheses 55(1): 29-35). The dual effect concept and self-

" defense mechanism (Kong, Q. et al, (1998) Med Hypotheses S1: 405-409) plus the
threshold theory (Kong, Q., et al., (2000) supra) might have shed light on the
paradoxical observations and have explained at least partially the origin of these

paradoxical findings. However, the primary robust reason for the dual effect and self- -

|



di stant relatives of the animal-specific STAT, based on a simlar

arrangenent of related functional domains (Richards, D.E et al., (2000)

Bi oessays 22: 573-577), and the trihelix DNA-binding donain, present in
plants (Nagano Y (2000) Plant Physiol 124; 491-4), 15 m ght have (joRgtd
fromthe MYB domain, found in all eukaryotes (R echmann, J.L., et al
supra). Attenpts to explain the genotypic or phenotypic simlarities

bet ween different plants, animals, hulmans, and/or m croorgani sns are nore
than a few (Vision, T.J. et al., (2000) Science 290: 2114- 2116). To accept
such exgdfemetrespossiblenfer tieuhrshad és tmldaehidisexpéadd tlrentanshdetshayd iani mal s
have a conmmo ar] estor for they all have 20 brain, ears, one heart, and two
eyes. dqgn%ﬂzmegl?rgglt FYde that all airplanes and ground transportation
vehi cl es have evol ved froma common ancestor for they have shared many
identical parts,.or they all have evolved froman engine for they all have
engi ne. Can one IZEEIQRUGEY®HA¥ACHITHE IGEIEBRADN CONCERIOr to originate

Iife5 or equigmant eil{?z?r NOwW. Or i the.begi.g:frxjl nq? edl ess to go back to
bi | i on year §REHEPUGIR fo (S HLYaTsFy therpuigis ak litsrhas Tong begpemmostimsplivee st
~ani mal , ad1é ho ehatutiodiss. hEé&diancW ﬁﬂ%ﬂar%?@ldﬁ%%ﬁc"‘ﬁ%b%@é ?br’?@xln‘r:e IE{e i who,

for a bird has sharper eyes and a human 'has a nore conplicate n with
its creRlentycandmals, apsfusgialbars wdaimed kabndivenged fronpocommof aguestartdudng t he

5 o oo R _ , pevsla Lhe
br ovi e 5t Heo T o B 4855 980 SRieFEMHGS 0L mR i B e | mage
t he way29079€05-9), G5 £Y&f Partlta sk il c3Btisy ?&o?d?‘f&:ﬂ{ylf‘eggﬂggénéé@?@f&uﬁaaxow e

hal f evol ved? The ar gf_ument about life origins ma sting forever if
ped® e Wospecifiseioi eagh linhegepang ssme ancbentmipalt fonc éestfd drghresmé (Riepteoaing Wi | |

never able,to go.bagk.a billio ears ( ven a secon ago nd the
whol e prIO‘Ceegsal‘t ﬁ?‘%@'h%léﬁﬁ f eep@ﬂés'p@?@ﬁt(gg}\%agmﬁm Sty 59%3? be
repeat edistadiilativekef Beianemaltpacific 3T AT bagdd0h 3 sindlY kb fbmdnt 0P REatd@eESN’ t
believe the existence of the gate, how could he end the exit? Neverthel ess,

t he exilypetipnal demeine (Richerdarl £ eialo 2098hBioseseyhdig8rd Fvend dhe trdmleed
; o N : | ol B
ohys: oA g el iStec BT RS (Nectho 30 P208B) REb s BB ol Baly 75T

be 1gr eahight baapprobeddtan ook B dymbiny oupd dy all edkgeoes Riegirhami PLgst f or
hunmans 3:‘:; f ol l.ow Because such simlarities or honologs , between human

and ani I%‘P_IS‘F): A FTRRSS gté?_nieéﬁ’llﬁineﬁl?"stgfmfttﬂé? e §h?rf?é)’R§?)p°6‘Pt %ﬁiﬁsyb%m@efhecessi ty
'to do. pfiffefehi Plafi@l BXBRE HIBRLS dne/og?qh&%}gaﬂ glrsbarngc b iRdn { k&Y Wisic{n?deed’

much of our current undérstanding nmol ecu ani sns contro ng
manmal iBh Sedll, (2§Q)eSciamde 208n2tH4-pRlilohdlo peaepeschlékplaniaomatoas wauld st udi es

of bact,eri fungi _.qr._ot her ani s Kirchaier, A L. and Ripe, J. (200l)
Sei ence st 8 belid oy Moo, REANNALF nivs Lot angintis 1856y 3 Hare o1 45,

Li 20Y. Grai@] edbh, one(kRARLindSEiCoRR. O iwoﬁﬁpélsd_\’hx%ﬁ@ YR A1 adrplanes fid @ound SUPT &;
Berset, T. et al., (2001) Science 291: |055-1058). The thought on the
mechanitEpsporiation yghicks haygevabvqd: freysp a common ancestor for they have shared many

identical parts, or they all have evolved from an engine for they all have engine. Can one
really dispense with the need for a creator to originate life or equipment either now or in
the beginning? Needless to go back to billion years ago, just comparing the eyes of a
25  human, the highest animal, with that of a bird, how could one know who originated from
who, for a bird has sharper eyes and a human has a more complicated brain with its
creativeness? How could one explain, at the point of evolution, the relation between an
animal and the digestive tract parasitic bacteria- that provide a group of vitamins
necessary to the host? And how could one image the way under which eyes or hearing
30  system functioned when they were half evolved? The argument about life origins may be
lasting forever if people don’t believe the purpose and importance of life, for people will
never be able to go back a billion years (or even a second) ago, and the whole process

through which life was created was finished and won’t be repeated. Just like being ina -




cytokinesis in vertebrate cells (Piel, M et al {2001) Science 29|:

| 550- 1553), for 15 exanple, cone out of the understandi ng of the checkpoi nt
mechani sm seen in yeast cells (Bloecher, A et al:, (2000) Nature Cell Biol
2: 556-5S8). In the pharnmacodynanics, alnost all data about tHehd0g§s2044ed
in human patients cane fromaninmals at varying |levels. Studies on the |ow
| evel m croorgani sns or aninmals have | ong been used and have provi ded

enor nous, invaluable information or idsights for better understanding of 20
the human cel |l biology, such as cell cycle control, signal transduction,
and hundabydingsdfese debsnhivbeiieve e edstpioexift e igatep howeionldREENA RE @y zat i on
i ncreas%%gw&ﬁ‘g th%f;o | exi t¥ ﬁf the organism (Rubin, GM et al., (2000)
Sci ence TZ8 TGS, B FEIPIeNEE 9T |G RHNEETHICY e - hgudlegk Rewireesi the | lawi tanked among
di ffer enfticifofsaangan ; ; o] r he,_j,pvent or from
raising the %es?&om@mﬁ%gﬁmﬁﬁgﬁrﬁw&%ﬁr% —g]\";l%i 1S l{ﬁ Lrifowedhe,

par ti culphysiglogieal leynlst hemnsyisteleabie, ofo mniteraivaatane Helisws)andtio theepglogtst er

undeéstandi ng ggntshu%gol ved | v&gts i.n cel g - the basic constitutive unit
of the RERSHE 58497 YRR YRProKige FReTA TIREIRLE fRrdiumedpe fefodiowan exanpl e, if one
_just focused BBaishe sGHANGRHSR]N oknh&ﬁglog%’g?%\w@é}g/ Rl :afnlds’anngalgo | d not

know t he mechani smthat regul ates 30 the perio changes ' both
t he hor FIFFESIEAREISI SKiSh othere |8 the thportmity asd anevassiml tov ddv gregfigivhng t unor

on the I d_ ok brai.n:. |f. i s.|acking . in. know edge on the anatony
and funggéegﬁheggsoﬁe?lg%ﬁg agflls “éﬂ%‘@%‘%&?@eﬁéﬁ%‘?fﬁ% SHAYIE Fdepindag  ani mal
| ost t hef mole@tldrithachahisid &oR@6INEE neih&HEnt é'&llscglci@qﬁm@ﬁ%ﬁptii&ﬂgf%egsl ear

25 (r'IIT 2004 4 to today's_scientists, but would not have been s0 a century
ago!V si AiBRREy Withstudigs ehlpastestum;, Heng an atheo braanisms (Kirphdiem ). Lf act Rine, ( Laub,

MT. et deihous. genss, oul d,gon tain. a.clear
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pr ocess¥sCaetealr, g00 Bt Sai@ncefl1die50; RizchabhgVieL | bealgxiuptanBasaf Taebapover f ul
coordi ngfar. i.h. a m Gr igmor manmal cell? As with nost cases,
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| ontP knevemplareemeoutof dre wrierstdndorg & theinlrerkpdintlMletARESTseSH WDy &St SIBPORT THE

CELL BRA},N. HYPOTHESI - ical. ~ apfj -t hey api h
Fadi ot hOy R ol Bbehe 59) N oh din' 2 bt S5 T shrmberspappanics,
el ect ri ghpleamidaer aat thy BRIgE ReEdiR hhhes %Qﬁent@éﬁﬁé B Anfafd Q{'v&?g{gapy’ and

i schem a/reperfusion therapy, have |long been found to be ectl for
cancer knepaptpdiesigether lowalavehmicrperganibmsrior edinals thhee tegebampnesetl afl 15

i st i ncludi h. ._and i red et al (1998
Cuor o, TSt RO AR g AR R S B Berrers bt b
own2(at the alungan aelijtiioledy,dafchnse céibehesi @Eol, Wika tBmedkcdibhedns alufnadef ense

and maintain t bagﬁtgce of intracellular reactive oxygen speci es and

ant i oxi YSHEE: BitCORMeNItyf i@ Rigtein @Pmsit hraspizaBon amdeasesamdthoteed cel | s
this bal@naexitysof U bigdaikinY(Rubid,! al sis d.1L,th6s20, ANt b o dant system
can lead to tlthyzoi nabi Nty o dglr];ie(ww'té(grgg'(’)rge vﬁt C%g%géﬁbﬁg&p%mi Stive

at t acksknoResml ptiterhatinons siinglrtitidsheanorigedifforehe hadroergahishns tahe mahingleant
transfo m%tOLon of the.cell ?J%?cel | .disfunction | eading_ to di sease or death

(Kong, %9 HObPrgfent the dwgnior, o) raisipg &y Ayestioni SWEK|donteFenb@To® quist t he
i Nt79 Nsivgilasie %@w@édg@,ugﬁgmh@ﬂy%@% @E[&ggteﬁx@ eALIEGSs A G SQN R Pélﬂt e a

prerequi site ensuring mto be use t he changi ng enviTtonhen 25 As a
human, kstter ynderstaeding samevunsolveh everds in dellende basicabmstitaind dndvos thewor ks.
One carhucelnlbc;tdh ,» harnful and dangerous things, therefore, he will behave
pr ot ectl\%ﬁy. XS far as the treated cells (such as cancer cells or

M croor gani sUsihg ahe weRiGey ARMstnil Xyd18Tas RCHARHTES Bhohtst dhaReb o Myl ved,
to which researchers have_not paid enough attention.
changes seen in the ovary and/or uterus, he could not know the mechanism that regulates
30  the local periodical changes in both the hormones and histology? It is the same as a
mammal with a growing tumor on the spinal cord or brain. If one is lacking in
knowledge on the anafomy and function of nervous system, how could he explain why

the patient animal lost their motility at the normal extremities. The answer is very clear -




30 For a given treatnent, the outcone is affected and determ ned by many

factors, including both the cells thenselves and the treatnents exposed
(See, e.g. Kong, Q, et al supra). Briefly, in normal cells, |low levels of

non-surgical treatnents (e.g. reactive oxygen species (ROS) pr c’\iicd&ﬂp%rray
cause the adaptive production of antioxidants 25 OCT 2004 s 2 |\, } et
al., (2000) Science 289: 1 s67-9). If the antioxidant activity maintains in
equilibriumwi th the treatnment, a bal ance between oxi dation and
anti-oxidation within the cell is nmaintained. If the cell is then exposed

to nore R@W’t he. adagtbi ve capaci t% gf the antioxidants is overwhel ned and
cel I ul af® JEFERESIS: FO4 MORELNFNaKe BpAnaso 3 eenduryragasPiatilealyi onthadycemd
initiat g@bushels 3T Bnk@IHIRdhAIVE rvth r f e | m ng
anount of usR%Smaly in tlﬂurn exﬁggés)@;ﬁﬁ’eMa?/aﬁ%b?g&%zg ngﬁl a%’? Sa(gzt e\E/r\]ie Y,

t ri gger hRY w@pbhewspeiainFo cleaheutbmikalf] the nedhanisms throlghwvhielekl 9tleRE

pr oduct i iyl ate tunor growt r .induce the adaptive production of
ant i oxi 8%% rsEg %\Rﬁ%gggajr%glce&?ﬁt?rfb%g@%eg? t(ﬁ)éﬂ‘iib(/é’feobﬁlé‘ﬁ’? %F SeYeneedt ar ug
resist apererfiil Qbdt€natdres at a68srodeRRNE} NHarkPaPReiPeLE il ﬁ%ﬁ%&‘fa&sg S. As
the level of ROS within the cell Tncreases, the ratio o t o ant’i oxi dant

- r eaches ORePHFhtresgawherst widl inewitablicbsopmecthp abaragtensfoftahileRibindmert siging

pr ot ect | » t nt i oxjdants are bal anced. .Beyond this |e el ,
however hff?a U r%ieltﬁ’gf%ti ‘ﬁ%orretgg gmloﬁe &E@%ﬁy’ thoc&?fq%?)%%r B egﬁrﬁ & gﬁfﬁﬁ‘t asacctei/lvi ty

Wi |1 r ebuairt”, beéing renhifii3ata0E thel 16ng Rovid BREinT & An Afkh DN OdfbarSyst em | eading to
cell death or an increaged sensitivity of the tunor cell to 1 s other

cytotoxic treatnents. Based on these findings, the inventor of this

or gihel | as) reALESTYYERIES SUIONKCERE CRFL IRAR sPPEOTHIRIS, 12 “Coul'e™

this organel Ad bentsheicalitimicancer thehgfes navhnue! edotiiganethetotB@apy,
CC]VF‘ARAT}I1 VE, STUDI ES LI NK THE NTROSOVE, TO THE CELL BRAI N Based on the
fi ndi ngRRURYOPMHe PBY PRI AP Ye GIRFEHY ThSRIRIthetRYe ryPaeRTiR dherapie

regul at hyarBaficCllykerf ek &y, and i&ﬁ&ﬁiaﬁéﬁ&ﬁﬁﬁ;&%@rap@?ﬁa&%é@& 5%:}5 ﬁ)uﬁd%'ESt | on:

what cones first 'I'n thesé alterations, proteins ough this
uni ver sbe effecitvarfor warsce? sheapmy ddovaiver dlloey g, limited byder déaispintgt @f how

[ obt oot S8ty TEE PaB gl B Sie0ted etk ol (WBHE surst Reaest | on
regar di agr)i fiheotdlly] BSthagoriRN tan@NesRRAYE, hdveehsir W nBRIrdlCorRRGMEEs O
satisfy all the people. The regul ation of gene expression at the |evel of
tran Scrqleﬁ"gqsgnmeﬁlyqnm eWhigh are called self-defense and maintain the balance of
intracellular reactive oxygen species and antioxidants. Throughout the life span of both
normal and transformed cells this balance is continually in flux. Imbalance in the
20  antioxidant system can lead to the inability of a cell to cope with exogenous peroxidative
attacks. These alterations might then be correlated with the malignant transformation of
the cell or cell disfunction leading to disease or death (Kong, Q., et al., (1998) supra).
Actually, this self-defense is just the intrinsic nature of human being and other creatures,
which constitute a prerequisite ensuring them to be used to the changing environment.
25  As a human, one must be clear what the self-defense is about and how it works. One can
cell the harmful and dangerous things, therefore, he will behave protectively. As far as
the treated cells (such as cancer cells or microorganisms) are concerned, similar
mechanisms might also be involved, to which researchers have not paid enough
attention. )
30 For a given treatment, the outcome is affected and determined by many factors,
including both the cells themselves and the treatments exposed (see, e.g. Kong, Q., et al
supra). Briefly, in normal cells, low levels of non-surgical n:eatments (e.g. reactive

oxygen species (ROS) production) may cause the adaptive production of antioxidants -



30 controls many of the biological processes in a cell or organism such as

progression through the cellT cycle, metabol ¢ and physiotogrcat—batance;
and responses to the environnment (Ri echmann, J.L., et al., supra). This my
be the reason for phenotypic stability in living systens in iﬁf(ﬁﬁczg f a
great variety of perturbations arising from 25 OCT 2004 6 iMMon al
changes, stochastic events, and genetic variation (Hartman, J.L. et al.,
(2001') Science 291: 1001-1004). Devel gprent is al so based on the cellular
capacity for differential gene expres%ion and is often controlled by
transcriptjon_factor cting as switches of cascades (Scott, MP. (2000)
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expr essi.on of nes.coding for transcriptional regulators are théerefore
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101:5 57¢; The of.£,; ro n p i.ble 10 for the devel opnent
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- (Kong, Qyerehelaling a@0A0Pf ROF ajaysieetrm txhdngt the saildll@bodotiamueliays than it
was thog ht .to ica 'Zion can Qéiy a role in changi ng patterns of

be. r epl
gene ex S‘éﬁ’%ﬁp‘f@?lﬁa}éﬁ R{?.%_ta Aipdkfugors, oy lexels (ofgBOP  Ngdustonamey
18I - 1843 tim MRSk Shvothogi - e
100, 000, Tl P EROPESH fRtuce i FRplv BREuc A Binoxifs Sl ) am
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storage and transfer 20 (Breaker, R R (2000) Science 290: 2095-2096). The
changes®ffsst g e atioxidaniscre halgnends Beyenst thist level, howevienfortherdintsasss dur

i ndepen tly. . LK rehaier,. A L. .and Rne, J. supra; Li,
Ve or o ovtele b Rk Uil WAl in Sodm Rherid Ris Hisbrbbe

speci al atiedjdahesystenb leadinigronmili deatht 6rusd ihcRSsddhehsitiely 65 Shel tuafds el RS i ON in a
geneﬂ ndependent fashion (Li, Y.C et al., supra). By neasuring changes in

t held eVEPCIRYIPRIEC 3CaMEREy coi 1 i ng, the authors (Li, Y.C. et al., supra)
demonst r at edphfiat of Shel FRERBA! i iVEhBPIMEhid TatalOR &R hGALLDE (ol ate
is acconpanied by alterationS’in chromatin & ructure, and is SI'T-dependent
(Li, Y.a«knewledpe theuotian .thatl therughctlhia ofjasslie) segounkiblec 6ot intdgratbd

est abl i shrent of. sil i ng, t ugh the neration of specific ce]l cycle
si gnal §° Wg@%r?ée% CFﬁqﬁlﬁ‘c%&ip{ gﬁ&é&%&lﬁé@%%@&ﬂ%ﬁ%\%%@ bRSPAEFERS t he nost
likely @g&iile30 - replication of the DNA prior to silencing - does not

appear to be anong them (Smith, J.S. and Boeke, J.D. (200l) Science 291:
608909). Putting together the results that establishment of silencing
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The regulation of gene expression at the level of transcription influences or

30  controls many of the biological processes in a cell or organism, such as progression
through the cell cycle, metabolic and physiological balance,’and responses to the
environment (Riechmann, J.L., et al., supra). This may be the reason for phenotypic

stability in living systems in the face of a great variety of perturbations arising from -
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nucteation of m crotubules and the formati on of bipolar spindles, which
formthe cellular railroad and direct events during mtosis (e.g. the equal
separation of chronosomes) and control the organization, terrpO{ 3l 0amd2004
spatial distribution of cell structures and novenent during interphase
(e.g. cargoes, vesicles, and endoplasmc reticulun) (Hsu, L.C. and Wite,
15 R L. (1998) Proc Natl Acad Sci U § A 27, 95(22): 12983-8; Tanaka, T., et
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nucleotides, makes DNA an ideal molecule for information storage and transier

20  (Breaker, R.R. (2000) Science 290: 2095-2096). The changes in gene expression and

differentiation are reported to occur independently of DNA replication (Kirchaier, A.L.
and Rine, J. supra; Li, Y.C. et al,, supra). Silencing of large chromosomal domains
involves specialized, beritable chromatin structures that repress transcription in a gene-
independent fashion (Li, Y.C. et al,, supra). By measuring changes in the level of DNA
25  supercoiling, the authors (Li, Y.C. et al., supra) demonstrated that establishment of
silencing in a nonreplicating template is accompanied by alterations in chromatin
structure, and is Sir-dependent (Li, Y.C. et al., supra). Although lots of events could
control the establishment of silencing through the generation of specific cell cycle
signals or changes in nuclear structures, what was once considered the most likely event
30 - replication of the DNA prior to silencing — does not appear to be among them (Smith,
jS. and Boeke, J.D. (2001) Science 291: 608-09). Putting together the results that
establishment of silencing involves something other than DNA replication during

passage between early S and M phase (Li, Y.C. et al, supra), that establishment of -
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30 EH, et al., supra; Xu, X., et al., (1999) Mol Cell 3(3): 389-95).
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These techni ques-"have been proved to be very costly, poorly reproducible,
time consuming, and|requiring of very strict conditions. Particularly,

t hese net hods can npt be used to denonstrate the dynam c states S)f leﬂﬂﬁ‘l
to 25 OCT 2004 It is against this background, this invention p ovigl
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t , i of i .esent invention. The fornati f th
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Except for the known key proteins (such as SKP1p, cyclin-dependent kinase 2-
cyclin E (Cdk2-E

25  cell cycle-regulated kinases or tumor suppressor genes are found to be located in or to be

cells.

, kendrin, protein kinase C-theta, and EBI protein), a variety of new

core components of the centrosome. They-include Nek2, protein kinase A type II
isozymes, heat shock Cognate 70 (HSC70), PH33, AIKs, human SCF(SKP2) subunit
pl9(SKP1), STK15/BTAK, C-Napl, Tau-like proteins, cyclin E, retinoblastoma protein
pRB and BRCA1, These proteins are required in the initiation of DNA replication and

30  mitotic progression (Gstaiger, M., et al., (1999) Exp Cell Res 15;247(2):554-62).
As with most biological processes and particularly with the processes of cell
cycle cont;\rol and signal transduction, the story is more complicated than appears at first

sight. It is likely that the proteins or kinases identified to be associated with centrosome -
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processes such as cell cycle regulation, signal transduction, devel opnent
bi ol ogy, antigen editing, receptor regul ation, aging, gene expression,
transcription regul ation, carcinogenesis, cell notility, apoptosi

regul ation and intercellular activities. Additionally, the fornagicanﬁ 2004
crystals in the organelles is helpful to the isolation of said 5
organel l es, and provides a nethod for_.isolation of the organelles and
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broadly described therein, the present 5 invention gonifrtyseis adm n'e tering
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In addition, mos e metho slfglg the visualization of the centrosome and

other important cellular organelles and/or cytoskeleton are based on the antigen-antibody .-
reaction (Lingle, W.L. et al., supra; Brinkley, BR., et al, (1998) Cell Motil
Cytoskeleton 41(4): 281-8; Doxsey, S. supra; Carroll, P.E., et al, supra; Hinchcliffe,
30 E.H., etal, supra; Xu, X, et al., (1999) Mol Cell 3(3): 389-95). These tgchniques have
been proved to be very costly, poorly reproducible, time consuming, and requiring of

very strict conditions. Particularly, these methods ,can not be used to demonstrate the

dynamic states of cells.



agent and a dose of a cancer therapy, the crystallizing agent_being

adm nistered in an 15 anount sufficient to sensitize the cancer cells. The
crystallizing agent may be adm ni stered concurrently with the anti cancer

t herapy. The present invention is also directed to a conpositiorn 6o@gqis'2m
a therapeutically effective anmount of a crystallizing agent, such as a
tetrazoliumred and tetrazoliumviolet. The conposition nmay conprise a
phar maceutical |y acceptabl e carnet 20!&edi um such as a bioconpati bl e,

bi odegr adabl e pol yner. The bi odegradabl e polynmer may be a polylactic acid
pol ymer or altctpedajiethis pskeneued,chispinventrap proivideacadditionel dxpeFineenprl esent

i nventi ' - ositiopn.c riSi a therapeuticall

ef fect i %d@ﬁ%%ﬁ? &%JPH %(?:er ?/eslrtsgl | gjleéuré" gé?ﬁt@%ﬁa tggoﬁﬁat&‘}f‘ale&%{t’io&ﬁqaﬁﬁ %Ff ective
amount  oént@séhenagetritiicleageNbrioR§ tIrhe: MBF FRB theA¥ Bhd B unfelaig; g:o%eCt ed to
a method for visualizing cellular - organelle whictch conprises admi ni st er | ng

to the e®FT &9l procediresmonatifiealiye she mesend inventsanapiorides aceéthed for tsdatitigt ur es.

The pre W i r ingl udes t.hod.fqr. treating_cells) in an
ot o R o bRt B g s rciedar s B an

- anount  efbedlesy eaftionlad) thel etitiovems | DI BehuSled a8 CKiABLION BrsRd NBY Gyt eps of
cel | cy%gg).. .The present invention_further includes a nethod for isolating
or ganel PEOIIRE ARG ET BQUR OF RRIpGuss A snigtaeiormed imthsi eedlulas orggnellsgsaral | i zi ng
agent s, yigipnet r r; b -4 .nhi bi : i i.d enzyne is
ey onl PRRIOG 3 IRERT ARTHERID & Bt BB o RiftefREY e
met hod ¢edlular razgarielgs erd/bs kytoskedetonsy byi tréating KeudsnEN LIS IR cepalliif@s

adm istergn to th 1.(;ells% in an anoupt effective for selectively
F gt at 195815 f BB 5L TILRE 8EHE O COMPANS YiepdBLHssnKeIon e GeVaricty of e
regul at te@fzoligh0fs. ThaRSMHCIAY rddSURIOPMRIMe RQL YN AR ﬁ&eﬂng%ie%njl ng,

receptor regulation, aging, 5 gene expression, transcription regulation,
car ci nofefesi & cell @umhepepiniting, mathodt(Bsirsige.eylVarhdTaandh.Bnt 98  4rok ar

i ch o Bl 2R T IRt B o drt ot (N0 CaBR PH ey i

i 11 ust rex;e4311(8): 13-8f;eAbs K.eamd Shind H.5 (1909F BeiR RS @9igsovankiyanLiand t oget her
with the de cr|5)t|ons, serve to exsl ain the principles of the invention.

Fi gur esSt AL AURRd)- ¥/ Bewinehom RE(A0SE5de pbrdbnand Seito.kl, I(19R8) dfeueesciente
t et r azopd . rﬁg-@gﬁ)ln(tﬁé Q'%FJFIiZ’Et@I oRRdhigt ér%gax?éll'ey Tn&ogkﬁtgﬁl%}-%s\(ﬂgg%gr e 18

on 9L gI | osarconma tunor cells. e concen Ion O ane

(mo/ m )the &rsatinedt cfatackr] the bpglidatignio BetragdliudSsalis ha¥nevbPbecamgentiofed. Fi gure 2
shows the synergistic effect of crystallizing agent and chenot herapeutic
agents on 9L ~gliosarcoma. Figure 3 shows the reduction in tunor size of

established 9L gli osarcoggMMArrgngfrphﬂngzgﬁt ment with tetrazolium
F

salts inpregnated into bi odegradabl e polyner. igure 4 shows the
cryht al | i zat Theningentee pf this dmvesitioh heHER M J( 861 Ejranediulrs sdll danvdpegificaldat nent
zat.i on of

i cr ot cisdr el S LB sulndlies e SrouEERER A wikehget PUTREENRLh T,
Fi gur e +itls fievfortriatios rof Stigiblel @géthie tatily8H eI R8s (P thdsy SARREEPYe Of OL
crystallization of the centrosome irreversibly blocks the cells in S phase and M phase. It
also interferes with the apoptosis induced by apoptosis inducing agents or treatments.

25 Therefore, it adds additional evidence suggesting that the complex comprising of the
centrosome, centrioles and the connecting filaments in the centrosome matrix best or
exclusively represent the cell brain of the present invention. The formation of the visible
crystals in cellular organelles and/or cytoskeletons through a biochemical approach
instead of the complicated immune methods provides a less-costly, very simple, quick,

30 and effective method for the visualization of cellular organelles and/or cytoskeleton.
Crystallization may interfere with the signal transduction from and/or to a targeted
organelle, such as centrosome, in cancerous cells instead of normal cells. Therefore, this 3

invention provides a potential tool for a better integrated understanding of other cellular -




25 gliosarcoma cells followng treatnent with MIT. Figure 7 shows the

crystallization of nuclear envel opes (or endoplasmc reticuluns or Gl gi"s
conpl ex) of 9L gliosarcoma cells following treatnment with tetrazoliumred
(TR). 30 DETAILED DESCRI PTI ON. OF THE PREFERRED EMBCDI MENTS Thaérnpggtﬂm%of
the present invention has found that dzhydrogenases such as s éi e
dehydr ogenase (SDH) and/or other enzynes such as oxidation reductases are
hi ghly expressed in cancer cells in cpntrast to the normal originating
partners. Except in 25 OCT 2004 14 10 15 20 25 30 mtochondrion, ifi is

i del d.in ot | Lul ar. struct h as, but limted to,
Cont r osORBESE o 1) BT oy trbbftied, SiEfal ivaioiihy FrveleteRemidbBhes ot o
This fipdiRg écﬁtix%H%;éc%rtM t@ulafien eagiab! baheekptesBWnOrahbRiptish | ib@ation,

di stribution of in manmal i an cel's.” Wien tetrazoliumsalts are present
wi th vi edstigogasiesis, el | niotifityd e ipeptogjenaemdativnc angds isPrEellr cectivitiesual | y

"ol at eargraent s B aRo R e B elaiBb Yt BRBOHER SR Sns

The § or gehhdRs OindCpivsideb & MBfhod 6t sbatioh dFQkd of%ﬁéwd@ia@@ profjrdr thegof, 0
cellular structures that are usually very flexible and functional

- i npai r memt 2 msthodx frpilistinguwishjrg gpRGer tellonran e crasmabunds anwethed| $prdanages
cel | nmepbranes. L, al 9%% I e noving track of small nolecules d

si gnal fcrrée é‘%ﬁﬂé‘?ﬁgﬂ% Og(r%heg %e]rs eg' check- poi nt nechani sm during cell

mtosis. Crygatgéderaladbjan offthzemtemanizstongrovidalay nbvelithsory Her frmegratedon of

spi ndles and the segregation of chronosones but also interfere Lth the _

si gnal BRderdesing ohcelinBRPERFEFS?: Whch Ruideeihe deudormentoy & DA FlimeRebIPTof t s
cenig 0s : i : i, cell brain of the pr sent invention,

irrIeQ/erg?%ngQgP%gE%ﬁOggq l%lol Bé@kps phase and M phase. In other words, 11
key enzynes Itoisafledaigent¢ak objattdo diid idvenfion snprovidees nveal gddseddfsagentst ures of
the cel| could not fuynction normally. The formation of crystals..may act as -
a restr g?‘ﬂ?g igPrRyed é’g‘ﬁﬂﬁ’f}}e&?e%‘d eﬁ%%’é}?e(gf hgying h‘?ﬁlﬁgﬁlqrégﬁ 1§ Vd?'ﬁgﬁ@él es such
as the ggiidycell brain and cytoskel etons. The cellular structures, that are

rich in SDA and other key enzynes in these structures will be functionally
and st ruct ur Elib plsbraogemarad objegtalethis invendipni to ipoevide maovd|metledifar dapeRiced by

(apbht oG fn el el P <P s, BT Gl S TndiRAL

"cel | ul axrystfanﬁﬂigédgb@(s,cryst allization-induced-death”" is referred to herein as_
"COCI D'. The_nore the enzymes are expressed, the nore tEe cry ta,lej11 are
formed. Baself Bnatfgber pbisgt 9§ thist Hyentipne i provade @hmsthody st felistivelies ful |
advant a : Al Lhe:anseas ed i nst ead
of i nhi %?fef"‘%a@?ﬁ%%ﬁk%mf%?ﬂ?%*@%‘é%?‘éﬁ%ﬁ%@‘%? én'?héeapcri t?ﬁeéf*ﬁ%?%‘m R of the
devel opaetholf for sdécivalydslsibitingoanoemotdstemmf.a cEeyectet hod of this invention
exerts its cancer-killing.,effegt .through freezing the ole cellular
orgéhel | e and/Bp Sgbtflb’gfﬁglgo&??ﬁofh‘ést ’é‘é(a“tg’f“ tPrPﬁ?‘B‘u!kt?Hbeg?&géf *’F%‘%ﬁa&ﬁﬁl es. For
exanpl €t Fz?s AR dd FRictsQBr # methdddh&iscleielypvis@ilizing:aARoushelHai d cel |
brain, 1s like freezing or 1ocking the "brain" of a mnoral animal.
However, t heltsis apbtier oljediafithis invension o providerpomethol doneatimgrrappartihathe

conventional nethods is like cutting.off a finger or tremty
of 1t oredieretiegnnph herpol gl for siPadiclopthent el e TharkE by LHBBH. s
OCTt ZOQAeéﬁe@rigﬁi@ﬂ{ngitﬁw@mﬂo@@m@s an alternative in the battle of

conquering cancer is great. The crystallizing agents may al so be used for

tre2fing a pditiseyst anpthiar bhisciepf this invegtien to prayede prcopppdton doy HEHEE on.
Based on the discovery, the. . I . s a nmethod for 5
vi sual i Z#M17§" %%'Pﬁ)rﬁﬁl%ﬁa%’rergagﬁ%ﬁlﬁ%elg%%%}dggﬁgo&%gg eﬁ@%}}%ﬁa@}aﬁé issue or in cell
suspensi on, lyistaladn stgedtioTIhie iBFentieh ke piivide aocw@ngusitivarfer aeytiigadaneari ng
agents. The nethod includes obtaining a tissue sanple or 31 fﬁjui d sanple
cont ai nicpgpriting itharepesrally eifesiive amaunist §f HrsBiings285ah@Rd 4<IPCBRT ot

lim teda%é)ntnamml ian, mcroorgani snms, and cancers; then fixing the tissue
sanpl e; "eontacting the tissue sanple or cell sanple with a crystallizing 10
agenty under cgaiditidnabolsjetthatdvaamped andhaeofed femtrienof diis virentibr shall be a¢ts

t hrough the reduction of said crystallizing agent .by the enzyrn | ocat ed
in sai d e fupat 1B thfafescripdon Haf %‘?ﬁoc‘,’ﬁﬁb Bg‘b(é‘?g 8?‘8H"s‘hibﬁ¥@§f‘ APREF tstogtﬁos[ei ssues;
and_thewbs YekiZhbdpGebkithRiial gene! basyaRdpasificsiaskehal Bkalivdityg -
crystal s Tornmed on them The method al | ows f or easy and qui ck visualization
of "the she pedcticesfahe devéntioar Toe grbjestts esd aduansges yafobkeingensios MR%tOSare
usual |y 15 observed t hrough conpl ex i mmunof | uorescence staining or under

el ectronic mcroscope. Due to the high expression of the dehydrogenases in
cancer cells, this invention is particularly useful in detecting the

o Y b1 o o Y b1




20 Since the dehydrogenating reaction usually takes place in the viable
cells, this invention is particularly useful in nonitoring the changes of

t he nunber and shapes of the cellular organell es and/or cytoskel et ons of
the cells at different time points. Therefore, this invention ig ﬁe[}@’f?ggz,
for better understanding of the regulating nechanisns in cell cycle an
signal transduction, particularly for_ screening and 25 detecting the drugs
that specifically target cellular orgé%el | es and/ or cytoskel etons of the
cells for their actions. Exanples of such drugs are dehydrogenase

i nhi bi t &adized, @Rd aattadngec PHameange Al dheo gestageniahi, biondrizatiofibe and snethodsat i on of

cel lul ap, & ANgk I s using the nethod of present
bi oche %alwlggg%ég%% I néf%gg%gﬁl%?ﬁgﬁégﬂpl i cated i mmune net hods provides a

30 | ess-cost ly,achewy tisd foptgingiaticstherstfedd hRTId ¥RofRhOOWithGhe blioses
“visualiz _ttbjgn of cellul ar organel]| es and/ or cytoskel eton of a tissue or
[

cells. 8 tHrEEk 1BYentiany aseimindicse pad thspadly odpsenhedg thsiginc dres ipstsemty  of

nor mal  [RERE I : , ' | X tissue or.cell, and
neop asterit blas EpnhisEehg 1o RohALAR IR o B0, KK T 25
. _OCT 2004ffasivaeopuas of z ctyswiirng agent dhp coystalielihg agent bry el @gteshbLiem t he

gr oup- corfsi ti?r}g o{;. carci noma, sarcoma, carcinosarcom, |ynphonma.

Cr yst al P12 CoHYRANZING: agenk ey #lst be e Suhsgatel of pain delidrogsimasesoruchrmg/ or to a
t ar get egemaanhl &ogSHch 188atE 5%&5{58 s rain. This invention
al so provi élles a Bgt_enti al att ggllwo?o aebatél??é@?lﬂ? %g?gt?%fﬁ under st andi ng of

ot her cel | ul ke presertsigeentionck ak® disictedctpcd methedufoatreating singradells in a

transduct]on,. nt _biolo .antigen editing, receptor regulation,
g . eiEa RS ORIR onteBe? PpirBierioth G ot ¥ copBilvbpeAsn &t el

mot i i tymowelekfetm@rEnioy sensitiRitigahé iR @bllatol MRntiER&CHEGpY.r anspor tati on,

cancer biol ogy, degenerative disease, autoimune disease, intracellular
action, and SFcsenty mveptione furlier incdudep a1 methogsfonlticating carcenfeeldeld al ar

or ganel -1h LRl ,ng. rate of the.said, organel.l es when

t hey arllé‘g‘?gﬁﬁ?{“ ?ﬁgﬂ:g?%%he,&@%ﬁ%%g (% P B's%ﬁﬂatﬁl ?anﬁllnbs_tegélgnttost Sha ‘%%gakmpé i sol ate

sai d oraggnehhida d&uelfascinoer mefapypﬁl@rmymﬁziﬂ% @F@it%@ﬁdmﬁ@ﬁé’é&@n bRe
avg{tg abl e roglg?ure for the isolation of cellular organelles such as a
ce

r osBRF s TAFFIFRE HAN GBS PR eIt FRnRcelresds.oflhe herysabizange dgentgael bes, pri or
cryst al Jdnfialstepd &ﬁ)fcﬁfr@nt%]ysmt@me%ﬂfim%xdth%?ﬁ 15 expected, which wll be

hel pful in preserving the spatial structute of the organelles. The isolated
cel | ul ar or ghleel presenér invehiéom uis edlsb odirsttedictoural costpedities @omiposipg oxi de t he

or ganel rel d oteins. Therefore,. a protein_ bank for the organelle ma
begest a%?ﬁag%éggﬁ%egfﬁ%w& %ﬂl’grogtae?rﬁs%@ﬁwg?age’%Pu‘éhaf’sda6"é¥‘12° g, ird %Bﬁ%si sti ngy
of Centté@mﬂiﬁnﬂﬂdleﬁerﬁdédﬂﬂx@%itioﬁhﬁﬂj @&Jﬁﬁﬁf& %Q&&%&&lgﬁ%&gﬂaﬁk Q:%rrfé?y be

ey use

used as antigen to produce anti body. nmay be 2 or ot her purposes
i nOudimediBm: suehhps adieeompatiblet biodbgredakds polyimer.pFlax bivdegsdaifle phlymiesol at i on

and puri.fi I : I anel,l es and the organelle related proteins
as wel |&‘%’;sg‘?%1g&gﬁ‘gpf %Q? ipgﬁ)"%f%% %50%%1}%’%5 Srlilggtﬁ?cg R mtgdm?)ﬂ%w&% e in the
art. The . pr fter presert rigednabh ialsonigclageni Sothpesltib li:oﬁlpﬁﬁn? W fpesBeltitallyides, but
not |i m'f{.Fed tofn tetrazoli uaw violet, MIT, Tetrazolium blue, and the

der i vatTHEEVOPIGHE) Yot ETsiangD PEeniRBRY ageiarmagertieplly aifectize smeunteef 2t he sai d
cel | _,brtgé@pedﬁ@ia?glyt. "“centrosone and centrioles", is preferably involved. The
nore preferred Tetrazoliumsalts are tetrazoliumviolet and anal ogues or
deZdvat i ves Thvepesstnt {nvestinmas yalsot Hirsctéditend imsthgd i desialzingt detidlaf or

treati nog caﬂcer .tBrou h.the COCI D .nechani sm % met hod for treating cancer
usi ng CBRINGHE VBICH RIS} ATHIESeRRE ot teKealéto) 2By yRewIt sty dGBnt s

{ C@As)vis@gﬁggggmlmug%pgsai ning COLAs that are adapted for such use, and
met hods for the treatment of cancer cells by adm nistering COCA(s). This

i nvention al'Bw presont desngomBirthed inchudes henathslifdritzating cellff) inednl iulvatro

8[ ﬁgpelcelé}(s?rlijr%grﬁl %E%y%%g}%ﬁni&%ﬂgé Stg L!c e Oclzellfs lirll Sa’n gmgl?rtlthg ecfti(\)/E o} udyi ng
30  selective slowing or blocking one or more steps of cell cycle.
The present invention further includes a method for isolating organelles, isolating
and purifying organelle proteins using crystallizing agents, a method for screening

enzyme inhibitors, wherein said enzyme is dehydrogenase.




processes such as cell cycle regulation, signal transduction, aging, gene

expression, transcription regulation, carcimogenesTs, Ttett—mot+Hty
apoptosis regulation and intercellular activities. This invention also
provides a nethod for isolation of cellular organelles, a nethod for
isolation and purification of proteins in said organelles. 5 Thg yeq@p%m
this invention involves adnmnistering to a mammal i an host, preférably a
human host, a therapeutically effecti \§ anount of one or nore crystallizing
agents. The crystallizing agent is a conpound or conposition that is a

substrate of I : f er.abl the.crystallizing agent is a

tetrazol i um sagtIJ rgtlgg{]mgg&{e @ggg{ ﬁﬁﬁl\dﬁﬁ %éeﬂlogtﬁoé Si‘tluiﬁrﬁe\}]l%ﬁllétandﬁ VItro

t et r azokkpemmerd , whinhl dohgprseg viRidiGedngl € dghyell e i pat e

dehydr o?elnase (SDI—P . Tm cr ystall Ili gi ngl agent s(gg%pg‘i‘ ?rg?\?gz% elcﬁyngcbfibﬁe,

t et r azoPHETHWPoIEET2ERE Raptesiomd etherewsliiler procedsyy suthiny celicpcle napyi@ioguch as

SDH wi t kiohhe ' ' The..f ormat.ion_of crystals may cause in
ghitetrh B 4O MeQE 1o Sh¥Re Blo Gy ggtlg%?@hng,nlgF%@: ¥%ﬁ1

the targeted cells a’variety of chanyes, 9P 2B8E | im t ed
to, hechensi caprdssipos yrambergeiohu regulsion ChantiBGgene@ac iy afroftyof aﬂ%}?y SGNZynes;
freezi ngﬁglﬁft he (Iﬁal}r??ret Eﬁ 15 structures, blocking of signal “tran doucti on,

- cessati 108 apd nferedlular ag¥iiBA repl i cation. The methods of the invention
al so include a nethod of enhancing the effect of an anticancer therapy,

whi ch net hod conprises administering conjointly with the therapy an

ef fective anount of BRIBEDESCRIPTIONOFTHEDRAWINGSaspect, the present
i nventi gge parccc)vi des . osition,suitable for admnistration to manmal i an

ac ;

hosts 20 conmpri 2R & cﬁ%‘&nﬁﬁeu 'C@a!afey RgorRRreted einaApdinforsf aapast yaft el i zi ng
agert . dpecifRhtic) Aliefate®e §fdferrbd embOYBRUIYT (RE ﬁlye'sgﬁsin@enﬁ%rpa%%' b QR Sui tabl e
for admnistration to nmammalian hosts conprising a mxturé€, 1Tn°

t her apeYith ¢k descrptions: sevee taresplainsthe pfinciples efitie ioveationyst al | i zi ng agent and

at | east one C i | ccept abl e, agent ... The crystallizing agents of
thi s mvent | BRuAra et B R e O R n s et g B! b rer ol mcraymos
| ocat ed(TR) (Higureriggnaid esragsligy hasSKElEY P (Fgudi IB) bR gn&@%}éo% Rinofi sibl e
crystal Suécﬁlfflcm ar enzymes, mainly SDH, which is usuall'y anchored on the

1

cel I ul af° fenceTatighof Theand 4Vt Wes same Gugmibups sulicated intthe fighms )
cryst al $ tshey eamshe visualized under proper conditions. The visible
crystals are in where the said enzynes are |ocated, therefore providing a
met hod for vFigwengshdves thasymergistis tifeq of ehystillting hgene bnd Elfen®ith@Bp@aponent s.
~In addit .ef?@’ont%e- pvent or has also found that tetrazolium conpounds have

di fferenttal targeriii§™8tructures. For exanple, TV forms crystals in
centrosone, Figefes sHovsS@eGedicaah iy nfid A dﬂde%{aBHTlﬁﬁrﬁﬂ %%é%ﬁx%%ma'\(ﬂatfsor s

vel o r

crystals _in mcrotubul es, mtochondrion, and nuclear e pes o

endop! aSHPWingdrqatnent withdaazpRumealts imprygnasddsinto biodeg2&ilabIEHolAfer. 18 i n
| t | t | dopl asmi
CotReul om " Prgite, & Ifes e EhRRRa D 3, ST Bl SR D SE s 2 ©

specififonbwmgareﬁenaitwimae@ﬁouiainmiaei@v)ar organell es or sub-organelles. It
al so suggested that SDH may have different fornms or subclasses which are

| ocat ed t hr JUEHE LY Shodis|the ciystpizationsefmicsempules of 9% glibsascom eancencele fr om
any Soupf&wing4flAsht wiimirg not limted to mammalian, m croorgani sm plant,
or parasite. The tissue sanple or cell sanple of this invention nay be
normal or nédtglras6i showisr tre anstafiatiowfofanimoiidian @rJlysoddkrk).of NEGK,

br eas liver, ki dney, colon, rectum skin,

t, 1.I un? esgphfa us, st,%drr\%ch,
cofifectq V& e s Pg?r‘ﬁwgﬁ_%?&@}e“él‘”d Vdssel, nerve, ovary, bladder, uterus,
testis. and B@ubonesdhe iht SeL ARk 2 ulif! LEMonct: for RUAREY S2TP! e
or can be froman archived sa Fe, e.g., a frozen seprrpl or a‘sanpl e
enbeddeetiquinmaraf Golgl’sToamplek) of a9ip| ghosanorhs ovelll | folldwilg Seuenen@wiitly, tissue

honogenat e, ,.tiss avage, biopsy, cell lines, bone marrow and bl ood. The
cel l Sé%zgh%rgﬁecggn#)r esh, e.g., blood or bone marrow sanple, or can be from
an archived sanple, e.g., a frozen cell lines. 15 Cellul ar organelles and

cyt oskel etons can have different appearances, dependent on sanple origins,
coRlent r at i BRTHMLEALDESER P TION OF RHE: PREFERRED EMBQINAMEDASact i ng ti ne.

Sanpl es can ‘ using net hads known in. the art, which includes
tissue isol 6#1 %oﬁggﬁgﬁ g?g%% fegg?towv?%lofleﬁ@aﬁ@n? HB‘?W%@Q{O%@S% SUGLPY s can be
spun oBterigny delsfdrogendde (SBN) SePonother Edales ducthid oidBidiCE@dcth&s are

visual i zation under mcroscope. Cells are preferably visualized directly

under REHEEIESEH it caceUPelisgnfdoaEas to fpynarmpk eraginatrigpepragesn EXedpain can be
reduced by cellular enzynes with the




formation of visible crystals can be used in the invention. 1t jncludes any

tetrazol i um conpound, not limted to, those described above such as TR

MIT, and TV. Any new 25 conpounds that contain tetrazoliumtetr

tetrazolyl, tetrazolo-, or tetrazyl will fall in the scope of t?zz 0CT 2004

i nvention. New tet razol i um conpounds further include tetrazotic acids and

tetrazoti zed conpounds. Crystal s | forned by the reduction of said

crystal lizing agents are detected using ' the methods known in the art,

e.g., mcro?l@%ﬁ Naked eyes can|also tell the occurrence 30 of the

react i offRP AR i‘trig vigaly tpnsgfed di other cdlbllarstiuotutdsesuciubs, bue noekthiga The

nmet hod t f r a| | 1 ul,ar tructures may be used
e RS ED Bl B s cBHce:TrithB pero R adRis

with othér tec ties suc :

st ai ni ndindfrigoiy ceymmtzroytheoestémw Fioks BhotheNYeHuldl! didtibBflon or2SpfCH 2004 19
The present inventjon is also dinected to a kit contalni.ng one or

cryst al PAY 1A &Rlss . Wheah tefrazelaim asedisi amm pmﬂgantl\/lWTth anebld edellaz @kilalm VI oI et.

Th tg | ] di
Addi 11 opa CapaRtds Yok of SPELATAUL Ry SRR ot SbeE Sviereet o sha |
tdd Pisibdn chials it lcadbe ﬁ@l‘i’alfz@? %ﬁér wi Il

. be set Beduoe tthe ltartrapaluummalti tikgto Che
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As used herein, the term"organelle" refers to a subcellular unit or_a
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agent or drug, or any conbination of chenotherapeutic agents_or drugs

whi ch achieves its (achieves a) cytotoxic effect at least in part through
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As new BII car]cer therapies are identified and becone available to the art,

t hey FEnf: (HEEYRE SPisFIred Febxaneplp by doras @ystalnin eanresqme.itherelors on. As
used h i e *of f i serTer r ically . jve dose"
as apples' g%ﬂ%%&?h%&gﬁmzéﬁcgﬁoﬁgpg%y%g erfsog—[?g tac eltgallérmz\{nt @?Foﬁﬁ%gésdose of
t he antmiteohordri@() abenelsyr ¢rhvatopee suktdopiaamanrdtioclugagasd MR fdimstchestApeut i ¢

i ndex of the host. Suitable doses of the anticancer therapy can be

determ ned using wel |l -known nethods, a variety of which are known and
readily avail able in the pharnmaceutical sciences. As used herein,
"conjointly" and "concurrently" nean at a tinme and in an anount such that
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place. 'i As used herein, the term"cancer or tunor" refers to any

neopl astic disorder, . including carcinomas, sarcomas and carci no-sarconas.
Specific types of cancers include, without limtation, gliom, gliosarcons,
anapl astic astrocytoma, medul | obl astoma, |ung 30 cancer, smalinscgtir mﬂqg
carci noma, cervical carcinoma, colon cancer, rectal cancer, chordonma
t hroat cancer, Kaposi's sarcoma, , |y angi osar cons,
| ynphangi oendot hel i osarcoma, col orectal” cancer, endoi netrium cancer,
ovarian ca bregst cancer ancreatic cancer, prostate cancer, renal
cel | carlgli %&%}?e%%@?ﬁ 8&1.‘3r Sﬁ%urgi:‘f'ﬁ’%ﬁhe%?%ﬁ? ¥ dioptengsplasmin eaticeldnsi noma,
chori ocarmrmrmdimmtn@trazomﬁsTs&les%laanéw%fﬂeé1 / LpRii L, 0g, S .1 unor,
bl adder carci noma, angi osarcona, endothe ioég%i&%%}“%ggﬁ%@%%@%%ge M sweat
gl and cafcdPlabrriganslpn or sub-oggaanidess At elsoresuggmtzid! that S DERMEONAavepaBictdrar y
adenosar rcoma ronchogeni ¢ carci noma, nedullar 5
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carci nona, nmastocytois, oma, nel anoma, |eionmyosarcoma,

r habdonyosar chiratissue Wanplast 0 sarhlel ARMARLAEy Qddre0dant ragglgdtgg%’ot
acoustic.neuroma, henmangi obl astonma, neningi oma, “pi neal oma, ependynona,
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the met asg abrain,| eskpbseaste hogg@sophbgust Niese smd¥B! ¥idabfDéden, | Bc@RNekAl ;. any
neopl astic | esiaon, including granuloma, my be treated according the
present PRUEHVE JisSueri¥mpr giode, blaed vessak aerve; gvaryi Hladdereitdron testspandicl udes
t he 10anaRhe STHRP i sugh ngi ogenesi s, and .t upor
endofhel o ay skt Sin g AR I HSn e s Borkl SRbp UG PP IO B it e

fi ndi ng semate, sighsa droees ssupke @sa sehplazatieddedsal paraffichiThet coflodagiple 844 | cancer
acti vi t,{f both .iin,.vitro gt?,d in vjvo. Wile the mechani smof_ action is not

fully untféfs B BSSEGACHEY> WS Rgmeesnate; BstHidlangecanyiopey el Uings, bheory, it

i s beli exgtbw Bad bldoeSTh@8&Nénple EXERE rbiLle .,arﬂ{)écfalnﬁ(ﬁ{e ﬁgxfrg\gtsalrng{eogxgh
formati on of visible crystals on the key cellular structures I ncluding

or ganel 188 ba f@rpen srghiygd sasrmle.ctona fivtas deidimes.i on of crystals can reduce the

abi hkty of t OV j rgy _(rnit ondrial crystallization for
exarlr;j)l e) andLﬁ(;ge?lglsag%Iééﬁnlgﬁ%is%n?j\s{%)g%kggangeca'g gf‘beeg‘gger?glaf’gea(?%%(gp‘?‘? Bt i on of

cent r os@messmpld origihsibedneantratiod ofuld egentseiiea) AP thel RirathPSPhe)cofBci)) | - The
crystallijzation of centrosone, the said cell brain in the present

i nventi &€ wi |l deacti vate many key enzynes |ocated on it. 25 The key

deci si on det &fHnHsNEn M6 oGkl | LYLdei g - L.sion to
enter the S pﬁage.s_ dwlceq;é che;a lﬁ'g%[ %gtgg%ei%o\gér#minttgééht glhlgﬁtllégrlg@qgﬁg@ee, it
ent er s $Sopimseandedissogiatinm o selbat dndisidalpeedlgr Eskiesart be epighottbeovagkpnder of
the,gel |, cycle until it c l.etes mitosig, Cell replication is primarily
con §o| I(ecéf%ﬁ?u? ﬁ’gﬁﬁeﬁeflhgfmgﬂgubf’?ﬁ%@j (T‘P Y’Wbﬁ’&??% d’élfje’g\f’é‘ﬁ{%scqﬂ?- t(lznféioscéﬁ cycl e:
t he i ni preferably idualigd Gk PN HERBSIpS iRBEInk e Addd.i ation 30 of nitosis.
Therefore, the real "coordinator", if "any, as described in the previous
section of tHY ChFaiizing agemotiat dse bhacdicgdrist Icebulahanzeaesd vaihgtte s t o

tri d/qr_mtosis.. . 25 OCT 200a 26 Based
thi & condfubl drolbRaSial ARR°pa0aahe Foifion 4t indioes SwaetReBtigh i ch
the S phampoimsi, not lihrteddo. thite xdeesitrd! dbové BRIVOTR, SENTrARAOIPSAQ) ke cells

of yarying cancerous origins treated with tetrazoliumviolet were

speé? fi Cappunds faatgoptausiirazalinmisargals detreatyhdetrarobat, etigtrazybatill &ll inhe

tr eat ed y4ce, ; L in ase | dosage.. dependent
ranner . Ui Ra 0E s BRI 3oL ST omBotoe BRI Bt B R e
first i andtethzddNAd dempoendsnduces checkpoints that prevent entry into the S

phase and M phase. .-The secqond, and nost  appealing, possibility is that the
frozen centr $ foraednky theatisdection afesqif Clé(éﬁallvmgeagﬁﬂtsc%ﬁ@éﬁﬁéét@%orre
essenti Ll i : | j.cati . i

bossi bi 115 nEE0R! Blowif Al Bht, o R o MK By osCA B el 3 Sdchftbuce
obv3®usby thelrearteod byl qxlassmEngwreechabgeoiiad coldnéx frectuddteymedibe. Taé bhethwidt h t he
frozen cggﬁrosorrtes germns rated 1a new ki nd of death_ differi n% %om .

ei ther fRecto8IEMG" dPopt g (gRF SHHEYrE &Nty %é’tsﬁf} Wifbopthet *piifiTse of
claritysudnihgs GRhlitdRlor@caRe ihfuasyesaiikezalinng; hodusrdndaatd wastesf erred

to as "COCI D".
blot hybridization.




In the further experinents, adrianycin that was previous reported to induce

cell 15 cycle arrest before S phase was exposSed TO cetrts T ronpartsoi—w-h
COCI D i nduci ng agents. (e.g. tetrazoliumviolet). DNA damage and apoptosis
with noderate S phase arrest were observed in the cells treatel 5007 2004
adrianmycin, as reported by other. The cells treated with tetrazoliumviol et
were nostly arrested before S phase but no apoptosis was observed.
Consistently, irradiation that was repgrted to induce S phase arrest also
20 induced apoptosis. Mire surprisingly, preincubation of cells with
tetrazol i um vhal i g0l fd | d t.he opt osi s i nduced .either
adri amycin o\r,(I'h:a ?zfgﬁéa@?%r&foﬁﬁpgls%8{sr§§§&§eap]télﬂa(gﬁ¥n PHEPT nﬁ%f"é’ﬁ@ﬂé}n& he

i nvent orgefts,tduch ak neteazblion feé) MEVIE ahb attrdBEure 8Rb1e0 SIHEEt %a&e&#ﬁﬂrﬁg anot only

for cell ?c1l¥ncl e Pragress aiLp}rough GL.into S phase but also for apoptosis

r egul at PBHM2PRY %aﬁgﬁ?%?at rPagter mdidnt r osomes in S phase and in apoptosis
25 observed i 0 I S 4 i i.ch.has..not n reported
by ot or s, - exaridhal YRR Okt Ind AR ottes B SBRyOR setfbasea i n
thi s3i ndetit impart Moghe descoptici thgt Yollowksgand tspat ik detdife apshrkOWt tose

i nhi bi til?ﬂ énd\%}%ed bg crystalli (léfn agents (such as tetrazoliumviolet)

- wer e not GBS E T HOb PRt ‘?‘ QEng specHiagation e Mgt lee sameilfiiycant | y
i nhi bi t g BacH&hYENRIGARSE oA ML DI j t lls. .30 To

i nvesti gat.g tC he effect of ?%e%%r?%%?oér@ f%%ta%%%g’g tﬁ%gﬁ%ﬁ“ﬁ nay ﬁ’g

m cr ot ubdlieesd @hdattajriedgby ameans oofs ther iimptrasenality, faoaibémmtions, haddl Thethédsh t he

cellula al.» L flowcytonetry. Surprisingly, the cells were
i rreveréi1 blfyaﬁ{)gg%‘éegld uwlf@ﬁ/la%eé’gg Fﬁ“ﬁs'dose dependent manner. Consi dering
t hel® ni cr ot ubluless deh@Pbthegig)allittchnRhl hltscientiFic Erfn28Rd feifs BV HIOME i N

mtosis, the inventor believes that the centrosone Is also responsible for
it osi sSHRGUICARING AS CAMEGl wrsieestenddbroone abetdinains sigll in thesartrtmwhichtthis
finding . i ihly blocked in.S phase centrosone
cryst a Ve Bt MBLR YRR oomaBIa s el it o 5

i 11 ever désotiped herckedar be GAWH pihathe gyt Coothebptbaene ixwhabh| HengrepGRAt (€. 0.
MIT) both . in a dose dependent nmanner, together with the regul ating effect
of the E’@ﬂ’toaf)@ afeRialy 3EnYesSTedor ovi de strong evi dence supporting the cell

brajyn theoryaQfysbdihgrdif O Ld AN VAL s%g@llj i I QN centr me
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causes pusstdnh calivingjasllyoromedine tamtgiaingderzgines thaf atatyzy sdehlytiiogadatioy of 10

centros m_craqt ubul es .an ucl ear envel opes further interfere with the

mobi | i t%ggt?d‘%shéa%g‘lf’m a‘i\'&gfﬁlﬁegfc&lﬁﬁ@nﬂé‘@ﬁaﬂw gy m%?e%%l%&fﬁs BI€ to the

decr easelaéd tdegivitives a6elahalb@iesC ONEARSINA | Qlts Odre CAAARNAY Sw B Zt)éﬁf?zf%le? uch as
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succi nat e dehydrogenases in the treated tunor and the freezing the
cel | ul atetrazalys joe tetragale- stupives: Thel tetrazsdivomealhisgdrl preanisceyit inbivlichothe he

~damgpe | FN t S rnticul arl ent.s that interfere 15
with ce riég#gfﬂ%r?ér{%%gf}@ss 5%2'0?%%0}%@9 e, sy §B%ﬁr?alg'mw@n a’é’ie(e%t"seﬁ]élgi' of the
i nvent i phengl or yutsttutddzplregyB e iaphthyR sebstiienat dtoariohs poissm] badiclgripgent s
are _useg |]g§ _her(ﬁgeutlc copposition to treat tunor cells. Wiile It is
possi bl €%t M9 ROSHORS ¢ | §Eazglivmzsaly Wil HYQ ytetgzalterings afestypicelleyed

; J . . . n
pr ef er alhB]ddsoPdse® §itbvitié aQﬁpmgf %‘8{%?’5 Pgﬁ%@;ﬁ?&oé Gty tfx? td B! jipuC

pharmaceutical fornulations ar I'ocal "use, and@ nost
pr ef er athe ywb qrard pesitidnss Execraplagdietrazaiumatompounts ofidide ia@ntien wdudetthe s aspect

f i ti h h. i | .. it i at_ | east
cr i o TSR U BrRES T Bl d e ol CBlorel | TAPNBLe R 58T HeRARs ¢ b one
or 1mor eBRBATEREEkh CBhloYid&CRSPTaRhe,6H! Befs gﬁﬁ%égﬁhg@@%ﬁ £E.(4'-

therapeutic ingredients. - Prefeired Carriers in ,~ hon-toxic
sol i ds ghthajhydrasyl) defrazolowh | dilarile); BT aBlie) tetrszhiun? Shloote;dBTERTg2-(2'gl ycer ol -

st er at et ne gl |, .stearic acid and propyle | ycal ) and _
i qui d?f@ggxazomg'ém%lng"m@aﬁ‘xg’fa@rdy Séf%ﬁgﬁlf){ ghﬂﬁgg%r gﬁggréde?%ﬂpm depends
on the 23-ditolyl tetrazolium chloride); DMDPT, [3-(4,5-Dimethylthiazol-2-y1)-2,5-
30  diphenyl]tetrazolium Bromide, 1-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium
bromide; DSNBT, Distyryl nitroblue tetrazolium chloride; (1H)-tetrazole; IDNTT,

Todonitrotetrazolium chloride; INT, Iodo Nitro Tetrazolium V:mlet Chloride, p-iodo
nitrotetrazolium violet (2-(4-iodophenyl)-3-(4-nitrophenyl)-5-phenyltetrazolium . .




i ntended node of adm nistration. For exanple, injectables can be prepared

as liquid solutions or suspensions, solid forns suitable for sol ution or
suspension in liquid prior to injection, or as enulsions. SﬁﬁvﬁETeﬁd
pharmaceutically acceptable carriers are 30 known to those of I QQ
art. If desired, the pharnmaceutical conposition may al so contain m nor
anount s of nontoxic auxi liary substances such a~ wetting or enulsifying
agents, pH buffering agents, and the b ke. Conposi tions conprising such

Garners adj e formul ated, and the resulting formul ati ons may
be sterf |9‘¢1Je w&f és@ OpgsnY&ﬁnm emd-Sytieny lataanliuso nabdoridep maNBfet hods
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In one enbodi nent of the invention, one br nore crys
| oaded MANH G oc(ﬁ?%)étsl(ibh@ﬂm@y}y‘%rtrm&snlfophbmﬁyZHEtedﬂazbhﬁxh—ﬁc&b@;‘()ﬁnmde

t f th tall t
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bi os3 abie&aﬂﬂlum sdde et aelrezonahy t rjer for the
crystal I i Zi n? ageﬁt (s). Prefer algjl%l?de{ ﬁg O%Cbéﬁteg%% ﬁﬁlg ﬁmrl%n?gr%'?rl X body

i s~ conptimsdyltgiazel- %WHcPe%dmﬁlabyl@traZcémm babtomipe)l ynNBMTnat Niﬂr@l Bluai de
Vo t e MpofthddiEnt (HBAERTREAY Eafio” Blfer maktralioge (iloris y itro bie o
(lacti dmghmnfn de) cldofidd y me252'-dpainspheialsi sladhesy 8l pdext &1?1'{}?nox?l-4 4'I ‘h

n e

pol yor t hoest n-vinyl “al cohol, and ot her bi osor babl’e

exanpl e&PREY nﬁ5 1@%20&11116&1@6%@?&,&@ kigqnytmohum chlqrisley(R LS, 6cTa:cap¢ier(}FPLA)
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i mpr egnElted TH bctmzomuat |bﬂ1lee qhdﬂr;deer@ gay3, Muﬁétﬁ@{yqp.htb{ﬁhém ahegdyfnto the
nistration) usin nown technl ques. The

tunor (i i onal viel |

intral @?@ﬁa‘l‘hpg‘mﬁﬁﬁﬁe}xﬁ i ‘E)lH1 icalosidsk h peb‘ﬂtﬁgﬂ@r ugazaliimg chigsidegnat ed
bi odegr@cgb! VIERh c i 19 Sur
Onhcol g64 268&21?@)1 Kon%(?liu%.1 fi%g’[ Pg?ﬁfﬁ %féxgg'ig[ @Ehen%mn )- Ct?gb ﬂgﬁ whi gh
are i ndeiifmhamétblslﬁ%*me@fmeﬁawwtenmm suHGnﬁcacm Hydagei BN@Tm;i Natb 8flud hi s

i nvent i t etl effe ive of acrystal |2| agent is
adr%l%nl s egrraé i n?eéha}g 3 S?Py EF‘E?Z@ %‘I uﬁ’ RdBn Pnby! TeBazolwex cancer.
The recRnd"E@-NiBiEa'gmowbémﬁleﬂ%%m@%ak&ﬁmﬂ‘%léh@e 3, 2uﬂﬁp LRGNy she. severity
and couyr.se_ of the cancerjﬁ Ev’ggw ous theragwh t he patient’ ea th st at us,

t he pardiipchiogarbamydahsnyly h@pthoxy-446 ﬁa’dthdm&aaghmns chlvdidé;he

udgme e sui.t abl ctive

Jclosg of 2e i(;%}%sn‘ti&ﬁqéézféﬁap Ja%lgrln?mggﬁlﬁ 21@211? r]igj %Ejp?’ﬁ%%&ﬁﬁl\}égb@a%ﬁ? 0.001 to
abouz IERIOOTmalzbing?amd (@3, ﬂgﬁ{pﬁm#lﬁﬂﬁﬁiﬁhbﬁfghloﬂﬁe)gqfi{ \Iv@tk&tbhuﬁ];) viro%?ﬁ'l 86 ent

r.tr ef er i.n the range hetween abou o abou

rzokgeigp{mgl&ﬁ? %@P@ﬁt 3‘35? Tripkeayrai-te Hél%%lqmy B&-dinhenyi-Stlealp.+ hr oL'Sh

h t

?ﬂfyr G AR R e R b T R Wit < Tale
dose i SVHB,eN@raélb'll yemq’immbbe;eNVST}ﬂr eil-[és(nandddhynyl);izmg—narmanmm& cally

cccept bRl Y5k BRI e (ot DS fode ol admuLtfaLien,  syeh by
a buf f erpguaadlivaessalyskhndd. Wr@fé%lﬁ th@ AR ALz eh N HORH Ve dOfroft one
25  or more member of the group consisting of tetrazolium violet, CTC, MTT, Tetrazolium
Blue, HTT, tetrazolium red, TPF, ITT, INT, INPT, neotetrazolium chloride, NBT,
TNBT, TC-NBT, TTD, MTS, WST-1, XTT, DDTT, and PCTT. Most preferably, the
crystallizing agent is selected from one or more member of the group consisting of
tetrazolium violet, CTC, MTT, Tetrazolium Blue, and tetrazolium red.
30 As used herein, the term "enzyme" refers to a substance that, when present in a
living cell or medium containing their substrates, catalyzes dehydrogenating reactions.
Enzymes can function in several ways: by dehydrogenating substances such as succinic

acid or succinate (hereinafter referred to as "substrate") to provide cellular energy, or by .




25 OCT 2004 29 appropriate intervals throughout the day. Wen the t‘urmr has

been eradicated or reduced to an acceptable Size, a nmaTtermance dose—car—be
adm ni stered, if necessary. Subsequently, the dosage and/or the frequency -
of adm ni stration can . be reduced, or treatnment can cease. Patient écg
however, require intermttent treatnent on a long-term S basis uﬂg~ ﬁ; 2004
recurrence of the cancer. A further basis of the present invention is the
di scovery that the therapeutic index ?f an anticancer therapy can be
enhanced in in vitro and in vivo sysgens by concomitantly or separately

treati iLth crystallizing agept. Specifically, the present
i nvent grgtsahﬂlgglgp géqogﬁﬁ%ga&tst%ﬁlﬁ a4 PW%@W%“E@ t%b%ﬁ?‘i f?’ﬁ@aéé:%t%lﬁelp he

sensi t ievigriesOthafl Ghayusmsly £ kleS fdrMafoVodl &yl §hud b%ﬂ%}&ﬂ&&ﬁﬁfé&“%ﬁa api es,
nanely those that depend, at least in part on interfering WI'[I!‘l cel’l ul ar

st r uct @xilstigndresiuciagasabbil-dinptonsses hadtahokntéhydrgenasact bari-hydrokyseerpidct edl v,

crystali.izi e . n 0 .potentiate 1 he da e, the tunors

suf f er g&*‘@%@% “g%pg‘i"zs&%f @%ﬁé@ll-%gﬁf%? d ydéqﬁep%sgnglglpqer 'é&gﬁ'é‘?‘é]é'.gmﬁﬁ??f'%ur gi cal
ant 5 capbebse6-pheshhars idekydidgenaadi aglyedRaliB8/ @Y phdIYRAE t NEMFIRLDEE aPY
phot odynam ¢ 15 therapy, el ectrotherapy, gene t%er apy, anti seﬁse t’her apy,
and i s@hERIokAr dbesabats slshydregensye ('Fl*fégléﬂésémlatﬁ ndeldorgesase ritialgs.-al so

sugges t WAl g ul enhanci g or

ot ant LRl O RO Ty R RS el AP eogt g

I mrunotéweinapylehykogenaber aldghyden dehylrogenasd, heranihe \6hydogdnasdreshaei smi s
not full nder st ood, and noﬁs wi_ shing to be bound by any particular theory,
it is Seﬁxcg%‘&a% t PRI CHSAYHIORPISEng AgERt s felydrogeraseantireciosser

ef f@ct eMirdSRANE A E&%it@phéﬂ}kﬁ’o gasteh?r%ﬂ#ggl i S&d §n eerfr?]éélP&i‘f i&@ﬁ%gy, by

damagi ng celTul ar structures "an rint ng wmth sig ransducti on
and ot memopledsphitedehydrogahases selometasy)ighgrobes5-phogthatei dehyédgemse ahdlateycl e

regul at;i.on, DNA synt hesi DNA replication, transcriptio equl ati on, and
i Cos; SeRRrogiote S ARt mudf Flois AeBiTRec e PolbGm ol o
centri ehBgns IsY@Haﬂl}‘dré%nbws@heas,zﬁuﬁﬁ&c%ﬂ&ﬂ to, IISH S Aobine ShdnoBh&ipha@S @ whol e
inthis invention mght be targeted. Because the i1ntracellular and/or

i nt er sdehydageaaise Rcpsa S-ohesPhpiecdelivdrosensse, analptvedehydiobenase, anddedtatat e

dehyd ' . i vel d h d,
e ¢ AORRRaRnAdh, Mige bERANRD b4 (Rbuf £ 5P BB B aREeE HBlcod by 1 ne

primary treaisnsad Sereld)rthovem, "drganeBe bRlfdreved siballutah@nid e adfubedigdral | i zi ng
agents in accordacﬂge Yvith t he met hods of the 30 invention wil] also
m ni m SEuredefingh By 8lasme reerabmnh dhspreansle sethis nventiondacldesn b (Qommonl y

Convent ool oot Al EonkRTng (B Qb e N B B (B SEE R ot ¢ e
cel | bsaithesof of leeldulam R&NA9)ompcladr meelx, ulvaleaatdmivat c@s filamkenthensdiedr down
hr 55 Vereg\i'e%;}é' (NES%SHUC ear goorg%o?n?)lexes (NPCs), and nuclear membranes. The organelle
in this invention also includes mitochondrion, endoplasmic reticula (ER, a network of
membranes in which glycoproteins and lipid are synthesized), Golgi complexes or Golgi
apparatus (directing membrane constituents to appropriate places), lysosomes (degrading
proteins, nucleic acids and lipids), and vacuoles (large fluid-filled organelles that store
25 many nutrient and waste molecules, and also participate in the degradation of cellular
proteins and other micromolecules). The organelle in this invention further includes
chromosomes, nucleosome, chromatin, centromere, centrosome, centrioles,
pericentriolar material (PCM), mitotic spindle, spindle pole bodies (SPBs), contractile
rings, kinetochore, proteasomes, telomere, plasma membranes, endosomes, peroxisomes
30  (metabolizing hydrogen peroxide), phagosomes, and ribosomes. Each type of organelle
plays a unique role in the growth, metabolism, and metastasis of tumor cells, and each

contains a collection of specific proteins or enzymes that catalyze the requisite chemical

reactions. Some of this specificity resides in the organelle membranes, to which a -




Accordingly, the present invention provides a nethod for treati ng t‘urmr

cells conprising adm nistering a crystalli Zi ng agent T am anount—effective
for sensitizing the cells to other anticancer therapy. The adn1?|§qﬂﬂ{?gpb
of a crystallizing agent increases the sensitivity of tunor celTs t0 a e
vari ety of non-surgical cancer therapies, such as those 5 |isted above.
Crystallizing agents may be used for the treatnent of various forns of
nal i gnant di seases, particularly nelappmas, adenomas, sarconas, |eukem a,

| ynphomas, hypoxic tunors, carcinonmas of solid tissues, and osteogenic

sar ComagumEEY, I I ed.for the treat ment of other
neopl astic grri&)ftvxtifﬁ : ehé}rﬂ&a@qﬂgﬁ%ﬂ&ﬂgﬁ%b nﬁi g]r'?a Venf{oga flehyidrogrnasss,
crystal Pﬁrtlplﬁigﬂ}agemlsatcmiyh)adrsgmtd Csm}ﬁprarm@d%f&cﬁllgyg, é@r@s@éd ﬁf“%\fcﬁr

rs that 0 conventi ona

therapl S of1 uno ﬂ’gurrentl respond poorly t

treat rrenliggne Rty 8i Vi PuRb FaRcehselh Hugughdtheebl talyzededdhytisugerating such
t her api gs th]egbngéﬁ%h% a Z i S tentiate or. enhance
t he damagglto t unor cexﬁts %)%dhcgﬂ\%%tﬂ%sgél%l §aé%t?a@ah8eﬁ%8't‘?? Ihiths relpied

cryst al formpzag ayeals. The ciystalizatiomaf therorgdnelley atdabr dyEdsROleRHEMRESark ?wﬂener ally
adm ni sgeéﬁgln L9 tothor i mul tanﬁousl w th 15 adm ni stration

- anticancer é%fave ngr n‘if’(?ﬂfcﬁn t%“g}m?{wSt festiaedy (irpzeny The pagiyins or

Speci f i @alyhgs bR ated 96l st R hey Rin stﬂ}?w?llﬁ‘é% H%?miagcd‘%rgﬁ SDH are

preferably up regulated prior to the admnistrat
crystal lizi ngs éﬂg@hb@elfﬂ' h@ ﬁ’BtlH@dE)SKaktom!brelfﬁgud) atdompl@d‘ néth@rie BZ yrisin ar e

known i il er.son. be appreci ated by those
skil | edﬂa &Qﬁﬁ?@%’g%s & a{?Pgé’g‘ L‘o‘é é‘obf’lmp ?QE%SW’ g‘@”d@%@"-‘ cel >t/haﬂie
antli0c amremdtheﬁnmmal mt&geltjd,t it lid & Wmarict dre@fukd hat %E}? r#sﬁl@?&%ﬁgg%gll with the

met hods of the invention will depend on a variety o actors factors
i ncl udeMP Ykt %Pfaég‘%ﬁf iy ¢edl shepr camt eontrahdorpiy protvhrkes rth¢ mraehikryt kemoaacer, the

severit (e TTVRS evi ou Y, ent's health
st at us &?%ﬂﬁﬁm cg)fla %C?f/\tgt&l%ﬁ%lnﬁgﬁ aggﬂPI}S'Br EﬁyFPSP?IB{%? CHgBAYs, and
the j udgneert toforgdnelles empionileptacki aloag. whith @@ghﬁél@és arldns s%?andﬁ%&%%s of the
particul ar &Qeragéﬁiy bg us(gglaaﬁn the present i1nvention are fixed by the
part i cdPar® refiul® nf'edgyce thg eyfaskeliion Mohwaaster orgmizer e drceelB$ t he
R T
ant i cafBdA sr)wedazpfyteim @rbwereedndeothbegne dtffua: ﬁéélgcxhro\ughltne ichepRE@sence of
~the cr ng nLs t hei.r _absence. K 30 According to a nethod of

this i )r@&&ltﬂle%ﬁdn %&ﬁ&?ctgl tF?/ SigR3ldansdHetgRuFivias of the g¥pskelsion ng agent
i s adnidepatde teahly Oord Jﬁmnﬁ’f&lel @ﬂnd‘iﬁa‘-ltﬁlygéhr of §1radlny aﬁeﬁﬂ{lﬁgreﬁﬁﬁtﬁ :n%nts

sel ectively sensitize the tunmor cel duri'ng cancer apy net hod

conpr i SET r%%wweﬁﬁt%ﬁhwﬂtshﬁwmmaﬁﬁbmeat errmsttmhtbulz lsrfgrraqbnt in an

t t |
carts. diom FE s eiort O Helig dthortrs TR S oottt té eklfaf o

sel ect istre¢tyrekiarise rfg:no:am:eemrye;ird)t&nls Rha dﬂiﬁﬁ‘mﬁihled&lé%@%tf thdPhRERLAY, Yhedr hurran
host. The .net ho se ectl vely kil ling cancer cells coggrl ses conjointly

adni ni QP%‘PP‘ﬁgWE mtﬁ H&dt aRdc thes saeqificbiginggsites @dnga thiv Sdamentanasht | cancer
t her ap t h | ut _killing
subst aml?lglfcwr?ﬁér?b@g{; g§sgm§trl1§1relxngﬁ 7 rgﬁnym@]é eér(grggr?e'ﬁg? anﬁ?}i;%/%?l W@f%ﬁ agent is
a subs{lhas,ethefpresest ampym alsb nineluesr ﬂulewyaﬁlhyatfahedﬁlthé@pﬁjﬁéiﬂﬁlpfeﬁam t he

2 rat e of theg étrres i.Ss the s§strate of succgi nate dehydrp%enase
§p| PG s 4 B0 o AR n aAYBENWr ggEilEeation c 1of d glisrefubalest i um

| d
sal ts aagrdsbmedNah@ MBS © o@lge’lét&?st I, azo'ff érE: P:h' &%L%g %FGS&K@OU” S

with tetrazole 10 tetrazolyl, or tet ruc ure
t et r az Fenunissien s cglh oratidiey, abdtcoasequmly thnakd mecbeﬂs)lackdﬂig,m GTifgsis Botive

Tet | | d, TPFE T, ~~ INT |
TEol of orefhi dGe ot o ARHAE FRTAGRES mablock hedvRBtoB ol BRI
TC— NBT and theref&ft2bsick tHe forthdtiol ¥ ldhughBfcMGTT- The required dosage of the

gstal i zi ng agent wi |l depend u on the nature of the anticancer therapy,
O nat ure used herein, the term "chemotherapeutic agent” refers to a chemical

compound or composition capable of inducing cell death in a cell culture or a
mammalian host tissue when properly administered to the host tissue. Chemotherapeutic

agents that may be utilized in the present invention include any known chemotherapeutic -




15 the cancer, the severity and course of the cancer, previous ther‘apy, “the

patient's health status, the particular crystallizing agent or conbimation
of agents, and the judgnent of the treating physician. In general, a
suitable effective dose of the crystallizing agent will be i n2t51e0([prm§l[)
bet ween about 0.001 to about 1,000 mlligram (nmg) per kilogram (kg) of body
wei ght of recipient per treatnent, preferably in the range between about
1.0 to 20 about 100 ng per kg of body;mei ght per treatnent. \Wen the tunor
has been eradicated or reduced to an acceptable size, a maintenance dose of
the cry. i & PorcYsTos 1.0 if
necessajfgt;?! gub@ggﬂﬁﬁﬁr%?ﬁ?ﬁé%os ageﬁ%ﬁﬁcﬁ%{egﬁ%% %&eﬁrﬁ%ﬁgg@l agﬁ’lﬁ%\fegt ration
can be itse@abieres @reytatest eliact a denstmamet throughrintetfering s akilohr fthetiBvent i on,

at | east .one crystalldzi ent. is conbined 25 with at | east one
chenot haé\dgoﬁéﬂ?tﬁ‘%agﬂb réul{aﬁgaai%ﬁgﬁ%@ﬁﬂl_% agPPeN bF GRrive! frrmarnit sarsec:cel | s.
| n accoimdanerRd¥sithétty, sedbpRfketR] nétﬂﬁ'llyg}é@ﬁ}}ihg,r‘andtllaeorﬂgiﬂfiﬁﬁgbtogﬁﬂmr o

conposi tions conprise one or nore crystallizing agents an
cherpt hétaapdes | f agarenionalcthenfothetapesiinpageatst sntledeg withesenlimitatian,

t her ap L I ectiye anount. together wi,th one or nore. . |

phar naﬁ%énﬁlgéif:%{}s é‘gzn&ca%) C\zg]b e c&sgpa&@e F@%ﬁ,_ﬂ_lég’&pﬁr’ldoﬁj?ﬁ’lr I %}’agqgﬁear“dt Aerag¥e% i ¢ 30
| ngr edi dloflstingPigehr suel ag ahroiraeﬁwupﬁiu@g_@n hf¥8akds, ARFMIAXéyelopRbifiSnide, 9- -
dextrose, cellul ose, starc sem -soli ds | ycerol "sterate,

h g,
pol yet Whﬂf@?‘ﬁ%ﬁdlciopé?@éﬁiﬂ)tdeaérlwﬁeww é? |ogm@ogvh¥w!ami@mdlm1arus (e.g.,
buf f er S8eRe), | imatoffes SIAAROLS.AudBAROR! FIANSCHO M MG SHITZY! G.carriers

and adjuvanfs can be nmu prepared, and adm ni's 2004
32 1@si ngercaptymmninep naminopetrin; k Bavapuarinbo deathispeies abayil, theraiygt ahdi zi ng

agents) and chenot herapeutic agents) are |oaded in a bioconpatible polyner
matri x BOWEuch PRAEt a SPBROBMSust AVfed, Bf ef ercyBlophesphamidst | rdrease of

the cr b & SRR il AT\ 0 11 - hody. may.  be
for rredwglg%gn;@g?gc é nunt?)l?rml'(c)lfé ’ abi?&(}glfa égﬁgn%?ﬁgab%%{}gégor%ﬁ%ugo%lr?e@%st hat act
as the sualtr agr blestmyicin, f dautdneyds,y styalokiyzimg aetremiycé) , Dol switansycih s€yssed
above. Prefe aply, t he bi oconpati bl olymer"matrix baody is conprjsed of a
bi odegrAtFAHIPEY Pes SPHART OB neﬂGB&’frzg?%%‘[‘?’al MATEP2OT AR v ACBEOIYST: whi ch

ar g sknayémamgeineadi |y avap hahyandgallbbe -iddriaklyein 4068606 uiAGRIPat i bl e
pol ymer ~ can be surgically inplanted into a.tfunmor using ‘well-known
t echni gifértozatocigh eapeunitezaaderss Werchlammethylasingusegents, t Isactcomposi ti ons

and et Lot he. e .hyent i ny kn har maceut i cal |y
accept arg eﬁggifédnef ?’ Hg({g% ge%‘ﬁ%% ?i’ a%&ﬁgré)g?y i %ﬁlﬁ%ﬁ: r%ééwar#nér fcgir%ﬁr%uﬁ%l h

cel | ul arormabnasctuol @s asiebigeits; idradi@tivs agen® such as &iifoh3@HCE and 6thews dugh as
Preferably, one anti-netabolite_and one antim crotubul e agent are_conbi ned,
and nor’%‘t%ﬁaé?f%?eablpy?cafr%%ﬁez BT AsHR; nCPIRRICHY a PERFBRINUStIG c | BpHeEkhakT de,

bl e8n GiifbopRteir i&ﬁb{tw%a&l5@ﬁiahb1\séﬂn%%aﬁ;\t&eﬂﬂ Fih e SMibhOERNcHAd bloBEn
mechani’ss are conbi ned. The conbl nati o contal ning arseni c conpounds,

col chi diimgse c§l cinhibitoe, (ibndfokineki Whemotilecdpestad , ageatsc pammudalyt sreferi bl ast i ne,

litaxel and.related ds that interf ith t t oskel et
host prriePRitess ThE GRERSH RGPS eENS gBAY sOarPetr BT DS dUnd? {1 ed and
becone @umidatibh EPleferitl?, GHel antinht@¥bollRYareortdl AIRAAMNe ARBL hRLokDiAdHE aRd act i ce

of 20 the present invention. In addition, crystallizing agents) with or
wi t houtmerhe rpsefaeablp e Gispintinge phlsramucibe eysidphogrhamiddy bleomkewn onoA=sur gi cal
antj.cancer techni.ques _such..as radi atjon. phot odynam c therapy, gene

£ h@Papy okprraL W haP e enl, Bl ke PRSI AC bR BT

t her apyche@bthetape@tic agen®s dliBehet had idehiiBéBhid BéddencaBRMNLSE: t@REY 8t they
chenot herapeutic agents might stinulate tunor growmh at | ow dosages. In
addi t i onax e dirdchilapplisdfo tampractigesiiithe pregsnt iysetiather api es al so tend to

i nduce resis 1,0 bseq o t Kan ' al ., )
supra). Thus%‘ég&'gcl1 ghrﬁr ‘fg%il’cglﬁ qglﬁg/a%bg%@%q@ lrlr\é a%?%st%bn ” irg%g'n'ltt? oan(cl%gg? he

abi | i t ymédiu@f Mathi ek yodgltérfee withgihe doBageseRfofany Blotddidal htxiviggeths) with
or without 30 chenptherapeutic agents thr o.ugh the | ocal, preferably

i nt30al eshpneredieais hins is A0t ricap the Bast i1 Whish ids ademisisredi th or wi t hout
chenot her apeyt i . P i Gk Y. ogi t t he

i nvention, a&"ib:ug%cg%pgﬂaé?? btflgéq%grf yﬂnllrgﬁpg%n%{h&iegfégg{l/f%@%?g@l%e%iﬁaﬁgéfde a

sl ow, swugdtdlirieg apedteashenbtiehepentid hgent irefgrsetdi teaafepnt Guthh cdeypoboes imot onl y

_exi endége %J’lp%%t?%? g}? F(ﬂg{nlcs\({%rgﬁl Z%Qegrposg {h%(t:] re%g tscglnettnr S’lltc}egge 1tn0thte teerglyeu 1E for an




enhancing the cytotoxic effect), but also mnimze crystallizing |

agent(s)-related side eftfects (i.e., system c toxicity)y—Tmaddrttronrto—the
treatment of cancer, -said crystallizing agents nmay be used for 5 the
treatnent of patients with other infections such as, including 6&# {
limted to, viral, bacterial, fungal, and parasitic infectioas5 éﬁg her
aspect of the invention one or nore crystallizing agents are used to
visualize cellular organelles or cytagskeletons in a tissue or cells. Wile
it is possible to use one crystallizing agent, it is believed preferable to

use norigder ysthalhbz The “@eeptstic Hhe"kQn SRMRERAS f? @Pg{oggg’%&?ﬁ& ?f'i‘ ErRGragent s

is preferable for visualizing cells, and nost pr

di f f er efifiFasyi (sgteahAE SrmereradyctianpnBuitilanconvehiraives .of Rhefeysallizng bhdnt
crystal |l 2] ty 4 .substrate. of the enzynes. In a particularly
prefer r(!élgzdgg(%é | ?r%r?t}%};}'%leoug t%egéordtét %Iugfngtg?é‘e@ g AR STpiEcal Hesesigbransat es of
succi natueved eheyiittinggoasey afk affthesusthg Q'S@xl@%!éﬁl%ﬂ@%faﬁlogcuﬁyﬁﬁfgﬂﬁ and .
dehydrog{enase are tetrazoliumsalts and their anal ogues or rivatives.

Tet Paz ANGmeEhpdssussd dn shmphammaecuficaliscieacasaSohiarly, etitabtototcentetions of

tetraz . I f t.orazol.iumsalts include, but are not

i i teghgg}?&‘kﬁwE@TIE@%&;’ZF?S%E%P‘B%%“WO%VS‘??% Petecsed, TPF, 1TT, INT,
t et razol i umAs odedthefely)the kT antieRkce! theaey t#ers il of M%an&%eaéﬁérﬁwﬂzan of
NBT, TNBT, .TG-NBT, TTD, MIS, WST 1, XIT, TT, and PCTT. The conbi nati on of

the cryobinalion of tisgtaants that dgpeadspet astdr pariceh nyerfarimgtcatlgler strudvats ar e t o

be det egHRE mEMWolBHE t ' ' t (FV), forns crystals.mainly in

cent r osone, ?ﬁeroefgfe@%t{%a%%ﬁ t%%gﬁégeg{% \éﬁaypg% iuglll%ggl &Y i%rﬁ%%? FL'CBEM r osones,
whille Mrdludeoames koows taatisanicer miethods ik laelsieveriegchiandhdcd rffeaRitht ezt §ar

envel opes; ..and..TR fgéms cr?/laéal S in envel opes and/or other structures close

to enveqagt,pggoﬁpc HINSE RN o5t M SR TrUcBIeSe GRd/Or THetpbelve  gpitatle aanticanser azol | um
sal ts Qherapied QFUESe PRYseRD iBPRERIOh] ﬁﬁgjd)é, G ifud! llilinﬁgti erfa?l}]arﬁoﬁ?lﬂeml%)?ir on. an

organel |l es or sub-organelles. According to a ne of thi's inve
ef f ect |IpEaAthGrAPY othanaherapial Harmpng thegenyt hiysertdmia $iempedphaodynaslid sanpl e

or tis erably a cell.sa e, to,vispalize cellul ar

or ganeﬁ@%ﬁg%cgroth%asgs ﬁngee eﬁas?yoﬁltésgp rgghl_eﬁﬁ?g’ P@%B"r‘r&j O¥EEHEEA/PAIL © depend
on I5he isvhtmisrepériiisin @rldpy, aamtaelikgAPeEkoshtRhndd rfEera;ﬁi@i lard EREFed ~

t hi cknesg of 30 tissue section, crystallizing agents that wll| be used, and

the vi 2B4IhesomEg avaiapls do the, age ey amay desdiractislawpbied ée they pragtiee obfthe he

crystalddgiiigyagent will be in the range of about 0.1 to about 1000

m crogram (ug) per milliliter (mM), preferably in the range of about 1.0
As used herein, the term “effective dose" or "therapeutically effective dose" as

applied to the anticancer therapy refers to the amount or unit dose of the anticancer

20  therapy that results in an increase in the therapeutic index of the host. Suitable doses of
the anticancer therapy can be determined using well-known methods, a variety of which
are known and readily available in the pharmaceutical sciences.

As used herein, "conjointly" and "concurrently” mean at a time and in an amount
such that the desired sensitizing effect of the crystallizing agent is in existence or comes

25 into existence when the primary treatment effect of the anticancer therapy is taking
place.

As used herein, the term "cancer or tumor" refers to any neoplastic disorder, -
including carcinomas, sarcomas and carcino-sarcomas. Specific types of cancers include,
without limitation, glioma, gliosarcoma, anaplastic astrocytoma, medulloblastoma, lung

30  cancer, small cell lung carcinoma, cervical carcinoma, colon cancer, rectal cancer,

chordoma, throat cancer, Kaposi's sarcoma, lymphangiosarcoma,

¥

lymphangioendotheliosarcoma, colorectal cancer, endometrium cancer, ovarian cancer,
3

breast cancer, pancreatic cancer, prostate cancer, renal cell carcinoma, hepatic .




25 OCT 2004 34 to about 100 ug per milliliter. The dose is preferab‘ly

adm ni stered directly I nto the medr um contai ni Ny cetrts—or—trsste—sanfptre—n
still another aspect .of the invention one or nore crystallizing agents are
used in a kit to visualize cellular organelles and cytoskel et OFSS OfT 12004 t
is possible to use the 5 crystallizing agents) alone, it is believed
preferable to present it as part of a formulation. Such formul ations are
preferably for visualizing cells, and.nost preferably for differentiating
cancer cells fromthe nornal ones In"accordance with this aspect of the

i nventi t q al. l.east. one crystallizjng agent in an
effectld\%{e!j 0S8 tstﬂoeggl% %AO%% O PTG PO EIHAGTRS. dsiicy fg‘ﬁ%odeSy ot her

i ngr editembs. E&vmfoerreldqo@ar bla@ﬁéir | agdibslRa,; lankoshRBhh, @R&tﬁ«gﬁsgrcefn ui ds
(e.g., culture medi a, buffered sali ne, water, cultufin

desire @deqqe@rcmqmweaq glgng @ﬁltcgjomamsqrhﬂcew[glmé sapfoma r;iapxlla@y awébﬂnb ary

subst a C ng, | sifyin nt s Hbufferlngaents an
the || RaPrag Al oo o, € Rr R itnd CB OVt Ssaame

f or ful seedhonsndmiabecytesia) thetHelibmd, kR oY nie?anéhﬁr i 1%!&@% ariShR9Y

wel | - knga\r/ggpconventl onal net hods and techni ques. ?

adni ni-§ PYRSATANE| sREURRRIPSI RADwretiRoklngompL | Ollgpd&dtdvghoma tcnc‘ohmc
vi sual ingadoh@an of HERIAHE Ils, stal l.i z agent s e be used for
the visualization of o%)lﬁ%?og% |'s g%g{?%m%é’/but pﬁ%etaﬁqn?% t ed”HEB y‘é CV%ri ety of

Vi rus, cmmp@axyaglohmngupgthmb paciasmbe Qﬁbﬂy&m@n@@fcuﬂfnwersqﬁ&ﬂ&lst l@ns. In
addition,.the f ormattlon of vispble crystals alone or in conbination with

the fufEi"OR% PRGN SCrHRRma Progafeqitre Sy KRIlG e yRssardeEa2 dipoparsami| i zi ng
agent s chéiRosardoaiaalosieabdttc 3486ths Eﬁk&ﬁbsw\ﬁgﬂﬁ' 204 lﬁ?eymggas%ﬁg qesgé) st udy

ot her cell uI ar activitries such as cel nal transduction. agi ng,
car ci n6YeRexYs o atb@ﬂ@t osimery ahmoge nlne gederaly, anyecne@lamcr &gidnat incladingenor y,
chec ecule tra spotatlon

til t
imrjlt Ier ::g?/al P’ar r e | (t)r(ré}t(@&g%%orgmgﬁ Olf’?eﬁ‘%ritdﬂveqnﬁ? r Racspiors: dhe geancern, in
devel OmnmaéntMnObmy 1n<£1ﬁ’dIH§el%heb|cﬁh@&y suﬁﬁgtﬁigﬁrc%ﬁi péBerfll SGRAC a5 ¢ &%&5
in

aut oi nmune di sease. The said cell brain of is i nvention,
consi sBRHGSEEsE +rad swmer esigthslialcsie.r i ol es and the connecti ng f| | aments, is

expected toplR% & ul.a self defense and
ot her cellufar pr ocle‘-:"zlgIé é‘m}% £ {% tb?une ?ﬁgé ﬁﬂg‘ﬁ}géﬁa%?biwe? HRFEfi on one
or nor E%zqhtmlsdaltszcﬂgblageuemsararcendtsadtnfx@r bbth Gh dittd1gnd & Woar\mregﬁaeel | es

t hrough t he cry§t allization e i nteresting organell es.

oy ot Seb B oty gitiph 36 (o8 e updEistoots 0Bt b idhink s hepbasndey anE, and
t her ef gsr@cauptorhat P&QE@lié%Ji 'tﬁdtetﬁesefag%fs' éy!eﬁ' Eﬁﬁnﬁgﬂ%‘a ét*}ﬁrc?%'g “Ct ures

of the isolated organelles by traditional technique FFan al .
supr a) formgton 96IVa‘-tl g C@Y%ﬁ@hltbs key ecligedstfupturet rrmhidxrr@br@hdths&md@ir t he

nel | esass d roteln for t
{%8%@%0 menc%n c’gs%go‘iaglrﬁd‘bcﬁntg E‘flgf 81? pttod?rBYﬂebank f or
t he ceéﬂerg,a; @nﬂﬂodhbndﬂitﬁ cBfsefieatioh RreXaimplb) akd %ed%‘stsmqlvﬁs%n b?fh'e% gagcel I ul ar
organel | es and/or cytoskeletons, in tissue or in cell suspen5|§n conpri si ng

obt ai nfell§ (Grysialigations afserirasemes| miczetmhnles, rhdmucloart evelopes, firuaxamipte) of

I
cryst aft PR ol h e bF e Ren el caEMRATin b aPBh P, 1) o

cryst awl ddmmvegémtahjakeﬁdt@me@ﬂbo@n‘edmud crystallizing agent by the enzynes

n 5:ai d cel ] ul E%Wgr ganel | es and/ or cytoskeletons of said cells or tissues;
det®ecting thBe gaisign detsraigug whethdi or nogpicall ayill slivjdeé the dleginignde

cyt osk I kel et ons
througﬁ[{t?}r}gr@z}dﬁ) %ﬁ?séiﬁnﬁél#ﬁézgkgﬂggwlﬁdo af‘?lgeg%oé %gp etglrsaér:éﬁﬁggrt her -
used 1€vemt usdfdtergatd @regresdyd tigotgie tisd rrmmudi@sdofthesaeld tganatll #s under
proper conditians.s

completes mitosis. 8eH replication is primarily controlled by regulating the time of two
critical events in the cell cycle: the initiation of nuclear DNA synthesis and the initiation
30 of mitosis. Therefore, the real “coordinator”, if any, as described in the previous section
of this invention, should be the organelles that send signals to trigger the initiation of S

phase and/or mitosis.




as electronic mcroscope or~ for isolating and anal yzing the prot ei‘ns on

t hem usi ng known nol ecul ar or bi ochem cal tTechniques. Thme tTssue—or—cetH—of
this invention is selected fromthe group consisting of normal nmanmalian
tissue or cell, pathologic mammalian tissue or cell, and neopl agt bcOET s200é
or cell. The tissue or cell can be from organi sns such as but 15 not

. limted to bacteria, parasite, fungus, yeast and plant. The cells are
preferably genetically engineered celbg. The crystallizing agent used in
the isolation of cellular organelles may be any tetrazoliumsalts. Exanples

of said tetr@zuetd umBRl donsiderafish oGt gxqvefxlfd?%{f&ﬁgagc%? %Feeﬁl%a?aigfslt L ‘?‘{ﬁhet . OMIT,

tetrazoliumsalts, 1Htetrazolium 2Htetrazo az

and t he V¥ Suesphepe deinitated.vidsexpherdlyf theTholpr @nedsongs §Othe261is S at i on
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and the analo ueg or derivatives thereof. The procedu etecting or
screeni ﬁﬁmi?é‘ﬁ‘%asr e analn e sead. sactivate kerosumce T sbgi sstentinh fadhe(art . 3 0
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t echni C@}ls terrrg: have r1Ehe.nglgam ngs as under stood one with ordinary skill
in t he SHSELYSFH &ORYUERY, cirdiation othat Wias Hep@tadote imdugsty athasa BEestnalsd vo and

i n 20 trigd@dell SfpYosRi Mefe %rgriEiﬁng,e??é?ﬁ@hbohH&x OPMRAS I ikP RS BBRLA Rofapt Lo be
construed as |limting the 15 invéntion I n sphere or scope. e procedures -
and matsgiificantiyatedaeedathepamoptass walucat byreithar addanydio qr pedigions Grposi ti ons

d t nb d by this | i on but t . i fically discl d.
P t nerdoiss SPRRGR Rtk et s Brotitr 6 LR TSuemioR Ut e | n
sonewhadenttbddngd Btqirdtio?onl for cBIE gﬁfgli'esg PnrBfgh B it &piae lbﬁteal% t. The
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present_invention is nore specifica lnté iMustrated by the follow ng
Exanpl €8r apeptegssagulation. Thenmmligatinn ofithie centrosomeshin S phasepndsempoptosient i on i s
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experimentally confirmed the cell brain theory postulated in this invention. Most
surprisingly, the crystallization and growth inhibition induced by crystallizing agents
(such as tetrazolium violet) were not observed in normal cells (CHO cell line), and were
significantly inhibited by dehydrogenase inhibitors in the tested cancer cells.

30 To investigate the effect of the centrosome on M phase regulation, the
microtubules of varying cancerous origins were frozen with MTT with the cellular DNA
analyzed with flow-cytometry. Surprisingly, the cells were irreversibly blocked in G;M

phase in a dose dependent manner. Considering the microtubule nucleating ability of the -




EXAMPLES 25 EXANPLE 1: PREPARATION OF CELLS FROM FRESH Tl SSUES FOR

CELLULARORGANELLE VI SUALI ZATI ON Cel I suspensions were renoved frcnﬂsurgLsaL
resection specinens of~30 intracranially or subcutaneously established

gliosarcomas in rats by renoving sanples (0.5 - 1.0 cm square) ?f5n9;§?s?@rq
and then mncing the sanples with a razor blade in PBS at roomte atir'e.

M nced tissue was then washed in PBS and resuspended in 2 ml aliquot of PBS
containing 2.0 Um of collagenase an@70.2 U m DNase , and then incubated
for 2 hours at roomtenperature. During the incubation, the sanples were

n. 25 OCTRROMCIR mioss e endnov ecliend hdtahd auiioriell Lagsnase And. Dhase

di gesti Q@tosfs% sla?n;gjlt%f re strained on a |00 mcroneter nyfFon FItP%r
(Nytex, “Small PaF e BoHe ,Someélﬂ?{%lmké@svhanms), pel | eted, washed in PBS, by
sequenti al centsubfngal HRNfAAkindd TP hey we sferred into a flask
for culture as described in llggarrpﬁ ecs?ﬁg?{;er% Bﬁ%wlggé{oggedfcgh Saphase Pybe

obt ai ned°HFSATEr 5Mtallizing eageper (egetratolinio odole) O N ATRAAOWe adgﬁf I ?"E%h nodes
Z ACGENT

oot O R R A by TR Bsls drystnliriog egpudog. MIES Gatimin ng
oL et (V) Ronaet el CRLBE Wil [R5k M BTkel P AL S sPReanA el |
pl ate 0% pevilestiong ayidenne supportidgiini eliersid thebhe of BRCRRES R of TR
concent L ob g ARHEREE atdof FRTGR Bk RS oliicossl PN beariony ||
cal cul asmtimgngs tayalposiusty LRtimMa] i \Ggﬂilé"ﬁr%et < dﬁellg.?tﬂe.ﬁ%?%ﬁéaziﬁgr shown

in Figures 1 A (treated with TR) and (tre W ively.
The@e d&?%mmwwﬂemndt @tC?lfaz ghyelepes uttber inteefesaipsthriag esobdity oSDH ar e

ef fectig@.cell Bnd ner, in.killing tunor cells. 20 i EXAMPLE
3. SYNERG STI C B A R e Rk e RO R PR IBlnGENTS O
oL GLI CBmRaWMNon dfSenGogsitoal lehzimig AGRMNs Suadifhty Wk RS SASNGHNEL JREUYT C

agents I8 ally and in conbination,”n 9L gl1osarcoma tunor

%@s%hed, i ndi vi
cel I's. Treatien NAECE A of $hecBlinlan evigskeleiprser canher celld be¢otROMighipr e
seeded dulceptibB toethé d%@é@ind%éd‘b)f Bfhel i eg%f Hfrﬁk)hl%lggg%ﬁegmhgg%&@g“f s. MIT

at 10 ug/mM was tested with cisplatin
si g f i Vihegliplarstreeuponiellayhizn erdimetaboliyth.ot oxi ¢ ef fects of 30 cisplatin (10

pg/m), and ( Ind). (Figure 2). Al data represent the nean of 3 to
4 repetiti or]Ig. . Kse al%gecgv%eﬂr’é lf’%dlfhoi%i %Lﬁr}és"é}m.&g .c‘i‘g_félgeﬂrl p z¢qwmepingfiont ofind
chenot heysiglbzing agage atesusad ¢h @H&%ﬁ@cbﬂpéﬁ%ﬂo%&g efl&%il@ftqgw h when

appl i ed ingt'svi dgal,l,y. However, the combination of crystallizing agent a d
chenot ROSHRIEP pEmiRjeRE tejcsysipdlizng egent@lialone, itis 3k lisyaieprafestbleto pregéht OCT 2004

38 5 it as part of a pharmaceutical formulation. Such pharmaceutical formulations are
20  preferably for local use, and most preferably for intralesional administration. In
accordance with this aspect of the invention, the pharmaceutical compositions comprise‘

at least one crystallizing agent in a therapeutically effective dose together with one or

more pharmaceutically acceptable carriers and optionally other therapeutic ingredients.

_ Prefeﬁed carriers include inert, non-toxic solids (e.g., dextrose, cellulose, sfarch), semi-

25  solids (e.g., glycerol sterate, polyethylene glycol, stearic acid, and propylene glycol) and
liquids (e.g., buffered saline, water, ethanol). The preferred form depends on the

" intended mode of administration. For example, injectables can be prepared as liquid
solutions or suspensions, solid forms suitable for solution or suspension in liquid prior to
injection, or as emulsions. A wide variety of pharmaceutically acceptable carriers are

30  known to those of skill in the art. If desired, the p'harmaceutical composition may also
contain minor amounts of nontoxic auxiliary substances such as, wetting or emulsifying
agents, pH buffering agents, and the like. Compositions comprising such carriers and

adjuvants may be formulated, and the resulting formulations may be sterilized, using -




10 EXAMPLE 4: I N VIVO ANTI TUMOR ACTIVITY OF CRYSTALLI ZI NG AGENT Smal | cell

| ung cancer (SCLC) cells (2x105) were injected subcutaneouslTy Tnrats to
test the in vivo cytetoxicity aid efficacy of tetrazoliumsalts.
Tetrazoliumsalts in polylactic acid polymer were inplanted in r&ts Oelt B0
day established 9L gliosarcoma in the right flank area. Treatnent was
initiated as follows: G|, tunor control; G2, TR in polyner at 2.5 ng/kg;
G3, TVin polymer at 2.5 ng/kg; and 2& 4, .MIT 2.5 ng/kg. ,. The tunor

vol ume was measured ~n day 60. The tunor size was significantly smaller (p
< 0. 05)welhkndwen ttopetnéidnajrmethsds asl eolfiqued Medhdddof a&ani§takioh 88 Sso 7- 8

cnB) . Seci Table. 1 and Figure 3. Table 1 15 Goup (n) Treatnent ', Tunor
size (cWEHkpWhinghead (6) ' 88.523 cnB2 (6) TR 2.5 m ~g/ kg445. 3 cnB

<0. 053 (6)~ RV = : < . 2.5 rr~g/kg243.6 cnB
<0. 0l L %n:e?e\lf?o é‘&?%ﬁ%ﬁ%l%@%@%@# ?%&E%)re SN
FOLLOWiING: HREATiyENle\b dliiniEy . mafix Xod$HREE, thatmal slowebt shitiiged; apleibige! | S
(SCL.O), were eﬁg%se b\g tet @azol iumviolet (TV,_ a substrate of SDI—&. The

t ur P~or PP IUREE) e FEsedEneiegeRt(®) Bachisyed. pibsirolvRer Mayixpwbsiase bei ng
treat ednayThefHFRRE VP ariy bRA | o L4} oE e 4,

cent rosorr}{_es, usual l'y %Egﬁ ?Xg&ggigﬂ)g%we \?glglgg%%atbgﬁsmﬁgggggﬂtaﬁée%%? es, with
t he celdarndratpiatrixt yobdiengrstajiviig ageft(s). Peduably, (thedickaingpatibleeyalyplee 1) .
After beitn t reat ed unde‘é@.tfhe sgrre ditiog, t he, centrosorr~e of 9L

gli osarr%ﬂ'g fqivo’s LERrEedef e Riofegrpdables, eiorpdPlg prlymesls materishdwiyide . |

25 OCT 200 EXANRbE Biodegrd®ibld Rl%r%ewﬂe%o% M ARREBUE ERHE 10 Gt OSARCOVA
CANCER CELLS FOLLOWN NG TREATMENT W TH MIT 5 9L cancer cells were exposed to
MIEO( sangipéing. fafe exsmile.c epelxlagtirnoagidie pelys edaiideglmeolifle) | wopelfmess, bei ng

' ' ' ' b and, nycl
envel onsy iydihs SIGRRHR, IEROLMET P etk SdpBtopdble | o
CRYSTAlpolyzAets. O tBE ehAnifletHaiaM, @ 6BddRadabld PSiEReMES $8iyRbichdi@PAROPVA CELLS

", FO_LOi/\V NG TREATMENT W TH MIT 15 20
polymer having a molecular weight of 20,000 or 100,000. Methods of preparing

impregnated biocompatible polymers are known in the art. The impregnated

15  biocompatible polymer can be surgically implanted into the tumor (i.e., intralesional
administration) using well-known techniciues. The intralesional administration of
chemotherapeutic drugs using impregnated biodegradable polymers is described in
(Kong, Q., et al., (1997) J Surg Oncol 64:é68-273; Kong, Q., et al., (1998) J Surg Oncol
69:76-82), which are incorporated by reference herein.

20 According to a method of this invention, a therapeutically effective amount of a
crystallizing agent is administered to a mammalian host, preferably a human host, to
treat cancer. The required dosage will depend upon the nature of the cancer, the severity
and course of the cancer, previous therapy, the patient's health status, the particular
crystallizing agent or combination of agents, and the judgment of the treating physician.

25 In general, a suitable effective dose of the cfystallizing agent will be in the range
betwe_en about 0.001 to about 1,000 milligram (mg) per kilogram (kg) of body weight of
recipient per treatment, preferably in the range between about 1.0 to about 100 mg per kg
of body weight per treatment. The dose may be administered through any available
“approaches, which include but are not limited to intravenous, intra-artery, intra-cavity,

30 intraperitoneal, and subcutaneous ways. The dose is preferably administered
intralesionally using a pharmaceutically acceptable carrier appropriate for the mode of
acfministration, such as by implanting an impregnated polymeric matrix or by

administering the dose in a buffered saline solution through a catheter continuously or at ..




25 9L gliosarcoma _cancer cells were exposed to MIT (50ug/m)- a substrate

of SDH. The tunor cells (4000) were seeded one day before berng treated
with MIT. As can be seen in Figure 6, the mtochondrion or |ysosones were
crystallized by the crystals forned on them!, EXAMPLE 8: CRYSTQIC_%I@TIM
OF NUCLEAR ENVELOPES OR ENDOPLASM C RETI CULUM OF 9L GLI OSARCOVA™CEL
FOLLOW NG TREATMENT W TH TR 9L gli osarcoma cancer cells were exposed to TR
(SO ug/m), a substrate of SDH. The tggor cells I~ (4000) were seeded one
day before being treated with TR As can be seen in Figure '~, nuclear
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effecti Ll ular organelle crystal.lizing agent ,
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t hr ough treattr@actdroteake. Patialty 2&1 Hoyeoel teguit IRBBAABS. tredtmebSn AL AL COr di ng
to claim1, wherein the COCA is selected fromthe , group consiSting of

t et r Az oPRUHIRA) 1y requatengs of the §ARasal ogues, and derivatives thereof. -3. The

‘met hod ' - al .ei N, ' t f f i th
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Bl ue 10ofedr anttdnaen Cdrayyi den Bdienhodoe bl 4@ vitro and in vivo systems by
(2-2'-Benzot hj a%ol | - 5- st&r I -,3-%4' pht hal hydrazjdyl) tetrazolium
chl or i d&91°0oBN®RIY &t sepAmtely Heehing hedost Wit eusizbizingzagsnly Speafigallys fhe. 3-

4' - pht 1 aZiosh! P - - i : . ' .
chi ort By L3 (G B he g Eharal o0 s Sy st 38, alfiagres el v
Br o de funder]c#]1Stadd widehwdrietyl efzmkicghcyt fhe@ples digniedy Hose thaadegendmatheastinde,

Distyryl 15 nitropl.ue tetrazoliumchloride, 1 H)-tetrazole, .
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p-iodo Bétdvit eideRgtddN y@hiking agents were found to potentiate the damage the
(2-(4-1odophenyl) - 3- (1‘{Aém trophenyl )-5-phenyl tetrazol i um chl ori de;

2- (p- i obspierspitiergs Miheropinesgd 16 phasnyuirgiealr axtidancen thatmende Non-Nrgical Bl ue

Tetrazol | | or | . t.r 0 tetrazoli.um Chl ori de . |
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t et r azohndidmugh)|iomivahetherapy, gene therapy, and hormone therapy. While the mechanism is
2,2'-dinit henyl - S, 5' -.di phenyl -3,.3" -(3,.3' -di net hoxy-4, 4' - dj phenyl ene)dite
Cr azol i it A SFfRfuo5a, na gl RS B2 bu i ppcalal taeory, i isbefieiea

2,200 5, Bat fiRt d_‘r?ﬁblﬂBMF-a%ex%'s (RaydbRbemtlcanet -e@lfet:@twﬁfeah&iﬁgtw bmigﬂSf the
Nitrotetrazolium Violet; Thiazolyl blue, tetrazdliumblue chloride,

3, 3' - >3tumnor cells to provide energy, by damaging cellular structures and/or interfering with

di met hox .1 -hi phenyl) 4. 4' =di yl ]-bis(2,5:-diphenyl - 2H-t etraz

ol 1 uny at et Lo BRF A s e Lol PR e R ok S e R gPleum e,

sodi um regulation, DNA synthesis, DNA replication, transcription regulation, and mitosis. As far

3'-[1-[ (phenyl am no) car bonyl ] - 3, 4-tetrazol i uni - br s(4- net hox?{- 6- ni trobenzene
v

-sul f or # ¢hey @igentphiata coystabiasp t the Fngopme et r eendiiolemegrstalization eper ony |
Tetgaz O%dn%@n@ ,l tﬂg Is%ig <0 bt o §WHREOL HIT ir'g?e%tior-lr %igﬁta}{et}gr%%{edYB%ga%seb {h"ée

tetrazoliumchl o

2, 2" - di inpracd]lutap phdfy lintbrshtialdionpéhiations bheddogbesgl endyBed Such asdiuteinbexy- 4, 4' -
bi phenyl ene] -~litetrazolium chloride, Tetranitroblue tetrazoliumchloride,
1, 3, 5- t AshydEaggnasetn Heotrsaled tumer ag effsotiveiraaduced 3r sxhaussd gby tpmouceis

become highly susceptible to the damages induced by the primary treatments. Moreover,
it is believed that the use of crystallizing agents in accordance with the methods of the
30  invention will also minimize or eliminate the chemotherapy-induced tumor resistance
(commonly referred to as "multidrug resistance") which are typically associated with
conventional anticancer therapies. Speciﬁcq\lly, the crystallization of the cell brain of this

invention, all cellular activities will be shut down irreversibly.




ri phenyltetrazoliumchloride), Tetrazoliumviolet, Violet Tetrazolium

tri
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said crystals formed in said Cellular orgdganelles and/or cytoskel etons,
t her ebynaiise @ theneptichrcen thepany, drechasira pé sheotanser, thecsevemtyaandarogesealfites and/ or
cyt oskel e I .m 11, wherein said
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agent increases the number of tumor cells that are killed by the anticancer therapy. Thus,

the standard, pre-set dosage of the anticancer therapy is expected to become more
effective in the presence of the crystallizing agents than in their absence. )

30 According to a method of this invention, a therapeutically effective amount of a
crystallizing agent is administered to a mammalian host, preferably a human host, to
selectively sensitize the tumor cells during cancer therapy. The method comp:rises

administering to a host having cancer a crystallizing agent in an amount effective for
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cancer therapy can be administered, if necessary. Subsequently, the dosage and/or the
frequency of administration can be reduced, or treatment can cease. ,

In another aspect of the invention, at least one crystallizing agent- is combined

25  with at least one chemotherapeutic agent in a therapeutic composition to treat tumor
cells. In accordance with this aspect of the invention, the pharmaceutical compositions
comprise one or more crystallizing agents and one or more chemotherapeutic agents,

each of the components being present in a therapeutically effective amount, together

with one or more pharmaceutically acceptable carriers and optionally other therapeutic

30  ingredients. Preferred carriers include inert, non-toxic solids (e.g., dextrose, cellulose,
starch), semi-solids (e.g., glycerol sterate, polyethylene glycol, stearic acid, and
propylene glycol) and liquids (e.g., buffered saline, water, ethanol). Compositions

comprising suitable carriers and adjuvants can be formulated, prepared, and administered
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the substrates of the enzymes are the substrates of succinate dehydrogenase. Examples of
the substrates of succinate dehydrogenase are tetrazolium salts and their analogues or

15  derivatives. Tetrazolium salts are compounds with tetrazole, tetrazolyl, or tetrazolo-
structure. Examples of tetrazolium salts include, but are not limited to, MTT, TB,
Tetrazolium Blue, HTT, tetrazolium red, TPF, ITT, INT, tetrazolium violet (TV), INPT,

- neotetrazolium chloride, NB’f, diformazan of NBT, TNBT, TC-NBT, TTD, MTS, WST-
1, XTT, DDTT, and PCTT. The combination of the crystallizing agents is also

20  determined by the targets that are to be detected. For example, tetrazolium violet (TV)
forms crystals mainly in centrosome, therefore it can be used to specifically visualize
centrosomes, while MTT forms crystals in microtubules, mitochondrion, and nuclear
envelopes; and TR forms crystals in envelopes and/or other structures close to envelopes
such as endoplasmic reticula. Therefore different tetrazolium salts or analogues may

25  specifically crystallize certain cellular organelles or sub-organelles.

According to a method of this invention, an effective amount of a crystallizing
agent is administered to a cell sample or tissue sample, preferably a cell sample, to
visualize cellular organelles and/or cytoskeletons of cells. The required dosage will
depend on the nature of the cell, contacting period of time, cell number, thickness of

30 tissue section, crystallizing agents that will be used, and the visualizing targets. In

general, a suitable effective dose of the crystallizing agent will be in the range of about

0.1 to about 1000 microgram (ug) per milliliter (ml), preferably in the range of about 1.0
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: $1098( 3( & (In-stiYanother aspect of the invention one or more crystalhzmg agents are used
in a kit to visualize cellular organelles and cytoskeletons. While it is possxble to use the
5  crystallizing agent(s) alone, it is believed preferable to present it as part of a formulation.
Such formulations are preferably for visualizing' cells, and most preferably for

differentiating cancer cells from the normal ones. In accordance with this aspect of the

invention, the kits comprise at least one crystallizing agent in an effective dose together
N with one or more carriers and optionally other ingredients. Preferred carriers include

10 inert, non-toxic liquids (e.g., culture media, buffered saline, water, culturing medium). If

. desired, the kit may also contain minor amounts of nontoxic auxiliary substances such as
wetting or emulsifying agents, pH buffering agents, and the like. Compositions
comprising such carmriers and adjuvants may be formulated, and the resulting
formulations may be sterilized, using well-known conventional methods and techniques.

15 Methods for administration are also well known in the art.  In addition to the

_ visualization of mammalian cells, said crystallizing agents may be used for the

visualization of other cells such as, but not limited to, a variety of virus, bacteria, fungus,

and parésite cells under proper conditions. In addition, the formatioﬂ of visible crystals

alone or in combination with the functional and/or structural changes induced by the

. 20 crystallizing agents, the crystallizing agents of this invention may be used to study other

cellular activities such as cell cycle, signal transduction, aging, carcinogenesis,

apoptosis, antigen editing, receptor regulation, memory, motility, biological clock,

checkpoint, molecule transportation, intercellular reaction, gene transcription,
intracellular action, developmental biology, cancer biology, degenerative disease, and

25 autoimmune disease. TheAs‘aid cell brain of this invention, mainly consfsting of the

centrosome, centrioles and the connecting filaments, is expected to play an important

role in regulating a cell’s self defense and other cellular procedures. -

In still another aspect of the invention one or more crystallizing agents are used

for isolating cellular organelles through the crystallization of the interesting organelles.

30  Crystallization will effectively conserve the native 3-D structure, and therefore avoid the

possibilities of artificially changing the structures of the isolated organelles by traditional

techniques (Paintrand, M. et ;211., supra). The isolated organelles are used for structural

studies of the organelles or to provide the organelle-associated proteins for the -
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5  crystallizing agents under conditions that permit formation of visible crystals through the

reduction of said crystallizing agent by the enzymes in said cellular organelles and/or

cytoskeletons of said cells or tissues; detecting the number and shapes of said cellular

organelles and/or cytoskeletons, and isolating said cellular o;'ganelles and/or

cytoskeletons through ingrediefif. \centrifugation. The isolated organelles are further used

10 for studying the studying the sf;uctures of said organelles under proper conditions such

as electronic microscope orfor igolating and analyzing the proteins on them using known

molecular or biochemical techniqués, The tissue or cell of this invention is selected from

the group consisting of normal mammalian tissue or cell, pathologic mammalian tissue

or cell, and neoplastic tissue or cell. The tissue or cell can be from organisms such as but

15 not limited to bacteria, parasite, fungus, yeast and plant. The cells are preferably

genetically engineered cells. The Acrystallizing agent used in the isolation of cellular

organelles may be any tetrazolium salts. Examples of said tetrazolium salts is selected

from the group consisting of tetrazolium salts, 1H-tetrazolium, 2H-tetrazolium,

tetrazolium violet, MTT, and the analogues or derivatives thereof. The procedures for

20 isolation of cellular organelles, isolation of organelle proteins and the application of the
proteins are known to the arts.

Except for isolating cellular organelles, crystallizing agents may be used for
screening and detecting dehydrogenase inhibitors. Once the candidate dehydrogenase
inhibitors are used, the crystallizing agents of this invention will not form visible

25  crystals. The crystallizing agent used for this purpose may be any tetrazolium salt. It is
preferably selected from the group consisting of tetrazolium salts, lH-tetra}zolium, 2H-
tetrazolium, tetrazolium violet, MTT, and the analogues or derivatives thereof. The
procedures for detecting or screening dehydrogenase inhibitors are known to biologists
in the art. )

30 The invention is further described by the following examples, which are
illustrative of specific modes of practicing the invention and are mot intended as limiting

A

the scope of the invention as defined by the appended claims.

3
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5  incubator at 10 to 37°C for approximately 20 to 40 hours. The dried polymer was
sterilized using gamma-irradiation and stored in a dry, cool location until use.
The terms and abbreviations used in the instant examples have their normal
meanings unless otherwise designated. For example "degree C" refers td degrees Celsius;
"ul" refers to microliter or microliters; "ug" refers to microgram or mié:_nggrams; "mg"
10 refers to milligram or milligrams; "ml" means milliliter or milliliters. Uﬁ]ess specified
otherwise, commercially available chemicals were used without pum_iﬁ_cation. All
scientific and technical terms have the meanings as understood by one with ordinary skill
in the art. The specific examples which follow illustrate the in vivo and in vitro efficacy
of certain representative compositions and are not to be construed as limiting the
15  invention in sphere or scope. The procedures and materials may be adapted to variation
in order to produce compositions and methods embraced by this inventi-on but not
specifically disclosed. Further variations of the methods to produce the same
compositions in somewhat different fashion will be evident to one skilled in the art.
The present invention is more specifically illustrated by the following Examples.
20  However, it should be understood that the present invention is not limited to such
Examples, but various changes and modifications can be made without departing from

the scope and spirit of the invention.

EXAMPLES
25

EXAMPLE 1: PREPARATION OF CELLS FROM FRESH TISSUES FOR
CELLULARORGANELLE VISUALIZATION

Cell suspensions were removed from surgical resection specimens of

30 intracranially or subcutaneously established gliosarcomas in rats by removing samples
(0.5 — 1.0 cm square) of tissue and then mincing the samples with a razor blade in PBS at

room temperature. Minced tissue was then washed in PBS and resuspended in 2 ml
aliquot of PBS containing 2.0 U/ml of collagenase and 0.2 U/ml DNase , and then

incubated for 2 hours at room temperature. During the incubation, the samples were
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pelleted, washed in PBS, by sequeLntlal centrifugation at 325 G. Then they were
transferred into a flask for culture as tiescribed in Examples 2-7 (below). Cells can also
be obtained from fresh tissue, peripheral blood, bone marrow, and lymph nodes and
treated in a similar manner.

1
i
1
\

|

EFFECT OF CRYSTALLIZING AGENT ON 91/4 '
GLIOSARCOMA TUMOR CELLS

i

Tumor cells were exposed {o escalating concentrations of SDH substrates,

EXAMPLE 2:

tetrazolium red (TR) and tetrazolium| violet (TV), respectively. The tumor cells (4000)
were seeded in a 48 well plate one day before treatment was administered. The

concentrations of TR and TV wefe same, as indicated in Figures 1A and 1B,

respectively. The concentration was 2

50, 50, 25, 5, and 0 pg/ml. Tumor cell number was

calculated one day post treatment. Surviving tumor cell numbers are shown in Figures

1A (treated with TR) and 1B (treate

d with TV), respectively. These data demonstrate

that tetrazolium salts, the substrates of SDH are effective, in a dose dependent manrier, in

killing tumor cells.

EXAMPLE 3:
AND CHEMO!

SYNERGISTIC EFFECT OF CRYSTALLIZING AGENT

THERAPEUTIC AGENTS ON 9L

GLIOSARCOMA

Crystallizing

individually and in combination, on 9L gliosarcoma tumor cells.

administered one day after the cells

number of cells counted in 6 hours,

agents and various chemotherapeutic agents were tested,

Treatment was
(4000) were seeded in a 48 well plate, with the
MTT at 10 ug/ml was tested with cisplatin and

BCNU. MTT at this dose significantly (p <0.005) enhanced the cytotoxic effects of

cisplatin (10 pg/ml), and BCNU (25

to 4 repetitions.

pg/ml) (Figure 2). All data represent the mean of 3

As is evident from Figure 2, the crystallizing agent and chemotherapeutic agents

are effective in inhibiting tumor cel] growth when applied indrividually. However, the

combination of crystallizing agent ar

synergistic.

1d chemotherapeutic agents is demonstrated to be

QS
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The tumor volume was measured cbn day 60. The tumor size was significantly smaller (p

< 0.05) in the treated groups, as cohxpared to tumor control (88.5 + 7.8 cm®). See Table 1
10  and Figure 3.

Table 1

Group (n) Treatment Tumor size (cm’) P values
1(6) - 88.5+23 cm?3

2 (6) TR, 2.5 mg/kg 44+5.3 cm3 <0.05

3(6) ~ TV,2.5 mgl/kg 21£2.3 cm3 <0.01

4(6) MTT, 2.5 mg/kg 24436 om3 <0.01

15 |
EXAMPLE §: _VISUALIZi TION OF CENTROSOMES OF SHP77 (SCLC)
CELLS FOLLOWING TREATMENT WITHTY.

SHP77, small cell lung calﬁcer cells (SCLC), were exposed to tetrazolium violet

20  (TV, a substrate of SDH). The tun"lor cells (4000) were seeded in a 48 well plate one day
before being treated. The concen&ration of TV was 50 pg/ml. As shown in Figure 4,
centrosomes, usually one in eacljl cell, were crystallized at the poles, with the cell
viability being significantly reduch (see data in example 1). After being treated under

the same condition, the cenﬁoso@e of 9L gliosarcoma tumor cells were all crystallized

25  (figures not shown).
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microtubules and nuclear envelopes were frozen by the crystals formed on them.

EXAMPLE 7: CRYSTALLIZATION OF MITOCHONDRION OR
10 LYSOSOMES OF 9L GLIOSARCOMA CELLS
‘ FOLLOWING TREATMENT WITH MTT

9L gliosarcoma cancer cells were exposed to MTT (50ug/ml)- a substrate of
SDH. The tumor cells (4000) were seeded one day before being treated with MTT. As

15  can be seen in Figure 6, the mitochondrion or lysosomes were crystallized by the crystals

formed on them.

EXAMPLE 8: CRYSTALLIZATION OF NUCLEAR ENVELOPES OR
ENDOPLASMIC RETICULUM OF 9L GLIOSARCOMA
20 CELLS FOLLOWING TREATMENT WITH TR

9L gliosarcoma cancer cells were exposed to TR (50 ug/ml), a substrate of SDH.
The tumor cells|(4000) were seeded one day before being treated with TR. As can be
seen in Figure 7, nuclear envelopes and/or endoplasmic reticulum in most cells were

25  frozen by the crystals formed on them.
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2. The method according to claim 1, wherein the COCA is selected from the

group consisting of tetrazolium salts, tetrazolium analogues, and derivatives thereof. N -

3. The method according to claim 1, wherein the COCA is selécted from one of

the group consistf\i\g of p-Anisyl Blue Tetrazolium Chloride, p-Anisyl-p-Nitro Blue

10 Tetrazolium Chloride, Thiazolyl blue (2-2'-Benzothiazolyl-5-styryl-3-(4'-

phthalhydrazidyl) \ tetrazolium chloride), Blue tetrazolium chloride, 2-(2"-

Benzothiazolyl)—S-styf_yl-?:- (4'-phthalhydrazidyl)-tetrazolium chloride, 5-Cyano-2, 3-

ditolyl tetrazolium chloride), [3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyl]tetrazolium
Bromide, 1-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium  bromide, Distyryl !
15  nitroblue tetrazolium chloride, (1H)-tetrazole, Iodonitrotetrazoilum chloride, Iodo Nitro
Tetrazolium Violet Chloride, p-iodo nitrotetrazolium violet, (2-(4-iodopheny!)-3-(4-
nitrophenyl)-5-phenyltetrazolium chloride, 2-(p-iodophenyl)-p-nitrophenyl-5-
phenyltetrazolium chloride, m-Nitro Blue Tetrazolium Chloride, m-Nitro Neotetrazolium
Chloride, 2,2-bis(2-methoxyl-4-nitro-5-sulfophenyl)-2H-tetrazolium-5-carboxanilide, 3-

20 (4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium salt, tetrazolium bromide, thiazolyl blue tetrazolium bromide, 3-)4,5-
dimethylthiazol-2-yl!-2,5-diphenyltetrazolium bromide, Nitro Blue Monotetrazolium
Chloride, p-Nitro Blue Tetrazolium Chloride, Nitro blue tetrazolium chloride, 2,2'-di-

nitrophenyl-5,5'-diphenyl-3,3'-(3,3'-dimethoxy-4,4'-diphenylene)ditetrazolium  chloride,

25 Neotetrazolium chloride ,  2,2',5,5'-Tetraphenyl-3,3'(p-diphenylene)-ditetrazolium
chloride, Nitrotetrazolium Violet; Thiazolyl blue, tetrazolium_ blue chloride, 3,3'-»3,3'- N
dimethoxy(1,1"-biphenyl)-4,4'-diyl]-bis(2,5-diphenyl-2H-tetraz - olium)dichloride,
Nitroblue tetrazolium chloride, o-Tolyl Tetrazolium Red, sodium 3'-[1-[(phenylamino)-
carbonyl]-3,4-tetrazolium]-bis(4-methoxy-6-nitro)benzene-sulfonic acid hydrate, p-Nitro }

30 Blue Tetrazolium Chloride, Piperonyl Tetrazolium Blue, p-Tolyl Tetrazolium Red,

Thiocarbamyl nitro blue tetrazolium chloride, 2,2'-di-p~nitrophenyl—5.,5'-di-p~ |
thiocarbamylphenyl-3,3'[3,3'-dimethoxy-4,4'—biphenylene]-g\litetrazolium chloride, ‘
Tetranitroblue tetrazolium chloride, 1,3,5-triphenyltetrazolium, Tetrazolium Red, 2,3,5-
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5.  The method according to claim 1, wherein ﬂ’&e effective amount of said

10 crystallizing agents is in the ranges between about 0.001 pg/kg/day to about 1000
mg/kg/day. R
6.  The method according to claim 1, wherein the c—rystallizing agent is used
with non-surgical therapy selected from the group consisting of chemotherapy, radiation
therapy, hyperthermia therapy, hormone therapy, immunotherapy, photodynamic
15  therapy, electric therapy, gene therapy, ultrasound, laser, hyperbaric oxygen therapy,
antiangiogenesis therapy, and ischemic-reperfusion therapy. - v
7.  The method according to claim 6, wherein the gene therapy increases the
activity and/or expression of dehydrogenases.
8. The method according to claim 1, wherein said COCA is administered in a
20  pharmaceutically acceptable carrier.
9. The method according to claim 1, wherein the cancer is selected from the
group consisting of carcinoma, sarcoma, carcinosarcoma, lymphoma, and leukemia
10. A method for treating an infection selected from the group consisting of
viral infection, bacterial infection, parasitic infection, yeast infection, and fungal
25  infection, comprising administering to a mammalian patient having an infection an
effective amount of a cellular organelle crystallizing agent (COCA), wherein said COCA
forms visible crystals in said organelle of said cells through a reaction catalyzed by
cellular enzymes.
11. A method for visualizing the structure of cellular organelles and/or
30  cytoskeleton, in tissue or in cell suspension, said method comprising the steps of:
(a) obtaining a tissue sample or cell sample, said sample containing a plurality
of cells, wherein said tissue or cell is selected from the group consisting of s

normal mammalian tissue or cell, pathologic mammalian tissue or cell, -
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(¢) visualizing said crystals formed in said cellular organelles and/or

cytoskeletons, thereby detecting the number and shapes of said cellular

organelles and/or cytoskeletons. N

-

AN
10 12. The method according to claim 11, wherein said cellular organelle and/or |

cytoskeleton is selected from the group consisting of: centrosome, | centrioles,
pericentriolar material, pericentrins, mitotic spindle, spindle pole bodies, C(;ntractile !
rings, kinetochore, membrane skeleton, microvilli, cilia, flagella, microfilaments, actin |
filaments, microtubules, contractile ring, intermediate filaments, telomere,

15  chromosomes, nucleosome, chromatin, nuclei, nuclear matrix, nuclear lamina, core
filaments, nuclear envelope, nuclear pore complexes, nuclear membranes, ceﬁtromere,
plasma membranes, Golgi complexes, Golgi apparatus, endoplasmic reticulum,
endosomes, peroxisomes, proteasomes, phagosomes, and ribosomes. }

13. The method according to claim 11, wherein the neoplastic tissue or cell is

20  selected from the group consisting of carcinoma, sarcoma, carcinosarcoma, lymphoma,
and leukemia. '

14.  The method according to claim 11, wherein said crystallizing agent is
selected from the group consisting of tetrazolium salts, tetrazolium violet, MTT, and
analogues or derivatives thereof.

25 15.  The method according to claim 11, wherein said crystallizing agent(s) is
used for studying the cellular regulation, wherein said celtular regulation is selected from
one of the group consisting of cell cycle, signal transduction, aging, carcinogenesis, *
apoptosis, antigen editing, receptor regulation, cellular memory, transportation, cell
motility, molecule transportation, intercellular reaction, intracellular action,

30  developmental biology, cancer biology, degenerative disease, and autoimmune disease.
16. A method for isolating cellular organelles and/or cytoskéletons, in tissue or

in cell suspension, said method comprising the steps of:
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centrifugation, thereby defecting the number and shapes of said cellular
organelles and/or cytoskeletons, and isolating and analyzing the proteins on
them.
17. The method according to claim 16, wherein said crystallizing agent is
15 selected from the group consisting of tetrazolium salts, 1H-tetrazolium, 2H-tetrazolium,
tetrazolium violet, MTT, and the analogues or derivatives thereof.
18.  The method according to claim 16, wherein said crystallizing agent is used
for screening and detecting dehydrogenase inhibitors.
19.  The method according to claim 18, wherein said crystallizing agent is

20  selected from the group consisting of tetrazolium salts, 1H-tetrazolium, 2H-tetrazolium,

tetrazolium violet, MTT, and the analogues or derivatives thereof,
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. organelle and/or cytoskeleton crystallizing agents, a method for treating cancer in
mammals through cellular-organelle- -crystallization-induced-death (herem defined as

“Cocid”), a method for treating cancer using Cocid inducing agents, pharmaceutical
compositions containing a therapeutically effective amount of cocid inducing agents, and

10 compositions containing Cocid inducing agents in combination with a pharmaceutically
acceptable carrier, diluent or excipient. Said Cocid inducing agents with or without a
pharmaceutically acceptable carrier, diluent or excipient, are used in combination with

surgery and/or non-surgical anti-tumor treatments.




