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Nufritivnal and anti-oxidant state in plasma of lcukemic patients
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Abstract

Dieticzeney of many vilwning aral miresals has been associcted with deposssed foocuanity, Cowd
epidenticlegical evidence vu the relacinnshin betweer nurdticn ard cancer were revicwed.

Thu present sludy was undertaken 1¢ s3sess she nuaitiueal stadc nf palients with diferent ypes of leakem.a
as indigated by plasma levals ofthe vilaning A {gnd ite prociirsor bela-zakolens), E & C, some trace elziants (7o,
Ly de Bel, albumin & teea] thil.

Fur this purpcsc Blood specimens were taken o 105 ewly Cinpnased leckemes parcats. ey consisted
ol 27 zaliends wilh acwie lpmiphocytic ledheoin (ALLY, 27 with acite ryalneytic leukemiz iABLY, 23 with cheone
I}rﬂphmt-t.- ukemiz [(CLLY & 28 wi b sheocic myclocytic lauzemiz (CMLI, only 86 of thosc paticnt: were
ldlowwd e, they wers 27 '.HTI'! ALL 2] with ANL, 20 witl CLL & 23 with ML

The realts were comparzd with those chiainal from S0 heatthy individeals omteling in age and sex.
The lenkerie parienss shawed a signifeast ; sductivg in plases bulacerotene, witeming €4, L & O3, albumin,

todal 2nicl, 2o, & Se levels, While plasma Cu & Co d Zor oo waere significantly eevated. All b ove renlivned
PATATACLELS Ware onndd ar neour e norms1 #2 remission.

Introduction Subjects and Mecethods:

FMirrinen i3 g life sustaining siocess by A) Juhjects:
whezh elenems of nulure are dasmilanes 2nd nsad - e amidred wnel Iive newey d 2eemosad
gronwel s and devaloomenl e maintenance of healtly leLsemic prativnis witn mra remoe o =73 yoars andd
gk el oas modiaters of physiclogizal god M Ll by normal individos = of mateted ace and sex
Telanaliv prozessee | ware imvolved 1 dhe stedy

Dweficiency of mosl v larsing aol r'||n il I'he leukentic grocp comprised 27 patients
haee been amsociated with clupnsf.:: immunity ™ and withh ALL 27 witl: AMIL, 2% w7 11, & 2R »2h
cpidemmalinpica evidence on S relabionsing velwean AL, wilh male ro female «anio of ©
nutsitor and cancer werr reviceod inowhich el Aoy wese adimited 1o the center ol ko)
appeared (o play an Unpedaol ole in carcinogenzsi. diseace and Medical City Hagpita' from Avpost 2001
Rowever apat Mien ozn inverse sssecistion with L Szplanber 2002
mizke of fwics aad vegetables the olz of specife TandkEetnia diasrosiz was based oo cimcal
Sods and Lulticols ranains lameely undefired ! histomy, physical exannomiou, Llacd & bone anarmew

The affactivienes: ol artioxidast defia e .‘_-I||'.|fx-. Al |:|a-'_h'|_~.:'|[5 were  trzled by eytanexic
sraiir b dependens on osdequats cietay inlake of CBmDTe Y,
Zuil conlzinines wnticsblanty such as vitmeng (L oend
Ul cihe metal eo-facrors csguived for antiosidang Bl Elmd Specimens:
umyres, So the anctoxidant status ot e tody can oo A lete el 101l vonous blood wes aspirated
mnsicerzby Infwenced by diz and shoold he fros each patient and coabiol suijeo o DIZTA
wmsal  efinss mmcwnisms oo oweakened Ly vorcainiey  whes. Plisma was zapasated by
nerribioral delicerces Fallowwed by the appusaee e cebe g i arn? clorel 28 =30% C pending analysis,
patbg s LS LT ¥

Tl wim o7 ke preseet study wms 0 coanty ) Methods
thz reatinnshin nf e vitamins (A and iy g Rleasurement ef plasa et ecurdeie was
betz-Carotens, L & 7), and some e vlunens Zn, donz by extoactun w1 et | s 2am ether angd
Craoandl Fme oamd dle related oeoie levs of scine chlaratortn aczording to th: muthod deserihes by
anlienidanzs fabumin & wtad thisdl in soa of Fusir & Ruplan (3587 7 while witarin & was
leubenic plitnls elore staming the ecwrse ol measersd By rfoure agetiz acid redgent arter
wrcaliel anzl afler remission sxiraction with cllorSerm, peliolzear ethar ard

acctic aahvérids miatw =",
Yilnin E we2s moascred  zechentng Ao

Farmruric-Arely procedurs wsing L=l seagent after

16 [55%: 1414-5U22




removel of intarfirences by absolue ethanat and o
heptans’,

Measurement of plusma vitamin C was Sone
by aidelion wirh Cu'd oo and formation of calired
complex with 24 dicivo-pheny| svdmsine it sulfuric
azid afler deprotenization of plesma samole by
metapiosphaie geid -

Plasma zotal thiol was mueesumed according
Fllmanz melhod © und  plasma
bromecreze] green in acidic pil”

For trace elements (Zn & Cu) flame asomic
absarption spictoaphotveneter (ivoe Shinadan, “odsl
AA-fih, Japan] was esexl aftes 100 dilation weik
dewoniaed weter, while plasva Se vwas measured by
fleanelews alomic abzosption spactoophatamesce {tve
ohimadzu, Wndel AA G800, Taman ) was nzas deretly
2y dispenzing 10 pl of weamy sample into e
graplite Jarnace tsing . AS | awosaplar.

allmrnin hy

Results and Discussion

Eesede in labtas 51 = 23 show 3 significent
JECreass Lo p|?_\ma |:1r.-.l::1—|_'.a1'ut:;n|3: vitaming {g‘-l, E 3
U thinl gronp, zioe and seleciact with o signif e
inerease in paasma coppor aml On 7 Znomatic inoal.
Paiivnils which rehumes 1 neat normial atter coriplete
(CAREEIT

Meir slnlies infiegled that axidative steess
mediaed by inereazed  level of reactive cavwen
apecics (KMOSY had a4 cavsalive rele b the
pathegenes:s o severs! lvpus of cancer. Pacentially
Laie cxvgen Iree radicals ave geterated continuawsly
in T,

Under physiolegical comdisons, e burnan
by bes developed o comales asatiosidionl <k
svatenn stilivient w proteet the cel's apainar ox'darive
I.J:-I.’r'lHli_J.L!'.

ovever anidztyve stress coul mesail [Tom a
Lass of this watedive baolunee order ghoormal
conditions by ovesp-aducrion of fros radicas or
inadequatc antioxidant cetsnse s sions,

Somz of the eflecls ol lipils peroxidos and
BOUS include epithelal cell injury
alturylion a0 membrane 7 oodity, ole-ed prembrans
memueabilily o iems 1ng preteins, enbwncec adlcsion
a1c wevglen of reulrophils, plateler aspeesation,
imcreased roteke ot ke low denzily ipuorole
CLILD I wossel wall, deciswssd proetn ‘-._'l.-'lll.l"!-.'.h'l'\.
stelivaden o enzymes and increasad preduslior of
i aldulpdes !

Fer ol selil rmenliored aheve s
prlivnls may seed Lo be provided be aotioxizas wo
to gvercome e effecl:s ol lipid perecsidalon acd
RO,

arif il'v“ihlll'li"'i'"lﬂ

O

The prescnt orez s cevealed a gigridicent
-owering in the level of beta—carotens in plasma o7 all
tepea of leulamic patizin- wlon LN IPAN wil i

Abeer 1. Museafy ef gl

contrels, which retantzd back w1 normal afie:
successtil tresdiment and at sanisaion state (tables | -
3.

Finer bet-carctone er 0t carclenoids
woers Thought e wssociste raduced risle o wrenary
heat discase aod some dypes of carcar ', and s
recluction may be altaihuled w Lt;. role in scavenging
5||:|eruxll¢> in culrared cells ¥, eiher by chomical
interaction v pavscal quenching, '¥OT in asg
bolivved That bets  carelone cocle play a cle i
limizing LOL ox:ie e gy it is temsported D plasis
tmarty in 107

Tl hm- lever of vitaman A o plusera of the
beukemic periears o the pssenl shoiy is in acoend
with olbe- reports in gllwr ypes of cascer ' acd
raintaining adequete vitcinie A slalug was found e
be fopoitant sioee 1L can minirire the bloconves sion
of beta-ewmtvne to vizastn A and tharely mssiinizes
HS redovery io asram g5 Seld —zeorene e addision
vitarin A was repores o have a dirveet effoct ae o
marabadism, Seficensy o Lide viwmin proaduces
ansmia that can Lo oreworsed 1'\. s admvipizrration
witliedl s eiwie o ivan intaka

Ii: il.JtS frarn anissl SXPCTInLetA
devacnstrated that High vl & tniske Soercasesd
ihe dioxygonase aclivily =0t s bioconsersion of
hetascarntens

The cecrepse i vialin B luewzl with
incrcased ovidalive sbicss sw paresee bl h;,' owar p]usma
thivl confimme orhes repars ™ Cther studics
enowed an invorse srsocizbon hetwean vilamin 1wl
st ur marabily Srom cancer

Vilamin Loappears 10 be ar the Hrat Lnc of
detense 1painst paroaidaiiong o poly-cn=ulurelad il
asids contaned T cellaie acd soleoc b rigmbrane
phospholisids Ir paotazts fat i 113 2o cxication
and s eftechive a1 tigh concentration o s,
Fuithe: meore tlhe aljplw- voeprwne e
racaliafion Gae smbiecl af

alelive of
—ilicals Tads i the
rumbes of canger prevention siusdics g,
The greserl reealls wleo almw.-.l a ke
soomifesd redaetion e plaseme: vitemin O i leakeri
palen oalleerively whas compares wirs e concrols
which also retieed w rormal or aear cormal valuzs
al rerizaiar, 4 linding which aprecs wiih provious
repart - than saowed the poesence of an inverse
assCCiation beiween il s migroinisma, sty
winoning O, B oand Tetemcarctaee aod the ish of canser

Szl

1t has olac oeen czport=d that Ligh ictake of
vilgrmim T Dl Secvedsed chr eddunze of diflcren!
wpes of cancer T av awoleting  inZispEnsaiie
welzzulas i he bedy zicl s moteina, lipids,
varbohydrales ans nocloie azids (DA & 1094 Tnan
tlamamgne 2y fhe free radivals aed ROE has cuc be
erncrazsd dwring ool emetzbolisog as well as
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IFrough exposure ta toxine ol polluents 0 Other
riechenisms  mey Dvoeve  deloxificaren of
carcinegonrs and enhancernent of ‘rumuane defenzs 2

Reductinn v plasma thio]l group in the
paliecds of the present stuedy  werecs with many
areviows epocls un ulher Lypes of maliznancizs ™',
ard glulathinm GSH hag baen eugpested, by omaay
woon wers, Lo be s o icul Geror in protectng oogarians
gainst  toxicite  and  diseases with  maintainiag
mumbrans inzenity. 19 redietion is telieved 1o e
dus 12 t98 incoease in its consurnplien ws w resol of
:nereased free tadical percation *° The intibitooy
gelion of glutathizn on perexidation depends oo
vilamin E and hoth were ceen To sct imoa svnergeliy
wav inthis  reszeer ™

The elevatian o pasma thiol grome D
cvtotoxic crugs moy be doe we Tee oamTne ac'é
uiilication amd alered synthesiz of G511 in caneerous
zells ™. 155 will eliminesz a part of the awidattee
steess that ooight e scen in Uese alierls Selore
subrissen i Mzrupy .

Flypeulsmninemia  of  canzepels  patiedns
coal 7 omszribed  zoooa 0 defeclive  senthesis,
inzravaszulas ailulion by inercascd plasw valame o
pasniciesting loas ** This low albiamen waz feord
v Gu associuled with a doorassze in sl penosyl
{rppitaz capazity ol serum *,

The increaze in e cwabolist ol major
Copper-22tauing plasiw preteing Cecrsloplasming o
he displazcmenl of copner Jrum corulap aamin by the
ssronyniirice radieals, o the use of Cu ws a co-Facton
o many antioxidant enzyme syslains are possih’e
cauzes ef hypercupieniv sean n muionaney

Zine, o the calier baccl, is ducrossed as
result of malipraney, soeeething a0 coinld  be
allr bl e the noregscd wze of this matal by 2e cel
oA prefeciies acerr 2aoms e radicals Tnzluding
the saparavide wne ther e preduced Jdaeine 1w
diswase ™,

Awaresn: ol an alavation in plasma Cu anz
retdielicat 0 plasmd Anoreaudis o anoinsease oo o f
Aroztia, which seve baen considared 28 o st
and prognastic tocl fie d3Faeet Depes el cance: ' 1
iw wll krawn thal sine apanires copper and that
[rswesiri serur gine resaits inomoee bioding siles 10
a2 alzurin o7 son spocifls banspaal of coppeer wi b
a copmrrucnt iaercass do 1ie i plasima coprer in
T ST I WA S

T ralutianship nerweon zermr 2leninm
(% =l ew ipnanl discase has been proviously
repares T Sslemium is a 2omiprusrd ol
selenwpreleins,  some ol which oava imcoctant
euayiule fureions as dhe gloteshion peroxicase aoed
Miiwreehssir medaetage which waee Toanz to suppart
Hier swlivily ©f viwmins L oand O i liwiticg the
axidatizg af ipids ", Reducion in plasma be a
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rertission may  we a rellemion ol subenivm
seqpuestralion by wnor cobls s v resull of pour diclany
imake < Sever! crechamises fr the ureer
picvention by Seowasre propused by Cumbs and Cay
in 1998 .

NosimnHizent JiTercree was found bolveeen diMerent
erergan 110 lenkomic pationts.,
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Table 1: Masma vuriable levels in ALL putients before and after treatment (Afl results are
presented as pmaol ! L, excepl albomien as g £ 1.)

Normal conerols No.  Before treatment Nv.  After trcanment No.
Flazma variahles

sl T iy
Bata-rarotene 1 R0 028=0 14 086 -+011
Yitamin A 240,32 0.7G = (.30 1.82 1021
Yitamin E .22 1 0,00 Q10 =003 (.24 £ 0002
Yitainin BO.TE 1 1702 B9 7= LT3 A302 L 57
Toral thial TITEL152 418.4 £ FUHS T2 20
Alhumin A0 A5 AT = 420+ 4.0
Copper {Cu) PR L 32 25704+ 510 1020 = .26
Fine (£n) 153641 2.3 8 AU 0200 4 80+ 2.4
Cu/Zfn 103 £ 1028 33+ 1.1 1.3 203
Selenivm (5e) 14004 .07 0402 9,12 b2

* Sdamificant dIMfarences hebween the paticat group & theie concenls befsre ircaimone Jur pdlveciables,
wir i pleweed sl ilTerenaes betveeen The nlienls bebere wel wliee eestmiend a0 all vaviables,
Nates o 0LBORS for All plasma varlabl: values

Table 2: Plasma variable levels in AML patients hefore and affer treatment (All resulls are
presented a8 umol / L, except albumin as g /L)

. MNormal controls No.  Hefore tregtment No,  After ireatmenl Na,
Flasma vaviables

S 27 A1

feta-carntene 1.02+4035 025 £ 000 0.8 £ 0,09
Yiramin 4 24=033 O 0 035 1.94 +£1{1,19
Vitamin T, 32 £0.00 0,05 £ (.02 01,24 + (1.2
YVilamsin O HOTaE 17053 2650 =024 85201 851
‘I'nmal thinl E R 408.5 + 123,68 F24.5 £ 508
Allruinia 404+ 25 RN A30LE0D

Copper {({u) | {ERCHE AR 2R =002 6.7 4 0.03
Ling {£n) Iagb£25 8.4 £ 009 150.L 005
Cu/#n LN 262N A2E10 1.6, 40,30
Sclenium (Sc) 0ol 2 007 2002 012+ 0.402

L R&gnil’u'.ml i Fler e es el arr i Blas pubwnl growg &orlerir ramirals belvere Lecatae-nt Tor el eareilles.
4= Rjvpificant 4ifferendes betreeen the putients befire nod alter treatmenl for afl variables,
Souler < LRSS Lor alll plasmea wariable valoes
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Table 3: Plasina variable levels im CLL putients hefore and after treatment {AIF resnlts are
presented as pmael /L, excepi allrumin ay ¢ /L)

Plasma varinhles Normal l‘.‘lrl)i;]lr[lls Na. Before treatracnt Mo, 23% Ater tr;;ETﬂnt N,
Belu-carnlene 1.Or D35 Q5001 008 (.85 .07
Yifmmin A 24 10,335 079 L 0,10 .83 =021
Yitamin T 0.32 L09 0.0%9 1 003 .24 = 0.02
Viteenio C ERa7a 1703 2504 400 a4 16=T14
Tutal ol TIFA£152 IF4 0L 7R 7201 =452
Albumin 4440 4.5 2070 41 7=30
Copper (Cu) tA30 1 320 T4 14 6220
Ling {£n) Ta.80 2.5 3722207 l"‘ 3=2hA
CufZn 03+ 028 33710140 drn?
Sedemivm (Se) 0,14 £0.04 CO7 . 04l N L12_|_i_lﬂ

i S'Bg]'lirl':llnl differences between the patil‘:llt EI"-l':|||l Eahen eambends before Peearmend for wl vacizibles.
"t Signilwanl dilfereorey breiwecen the patiznts helaee and after irearment for all varivhles.
P! po= SUPUS Far all plasmea variahle values

Tuble 4: Plasma varizhle levels in OMTL patients before and after treatment (All resulis are
presended as pmul F L, except albumin as ¢/ L)

Plas — Noroal conirals Mo: Before treatment  After treatment
asina vermbiles ' i \ ]

=l Ny, 28 No:23**
Retacarniene 102 500, 23 G291 0.09 (.83 £ 017
Yitamin & 3—1 053 1.6 1 026 LAY
Yitamnin i O3 =0049 LI IR O T .23 10 042
Yitamin C 39 To - 17005 2.0 400 SHRET S
Tatal rhial e ek 1:'... TR0 LA YL LS4
Aflurnin 440+ 4.5 2001 7.0 J1.8 1 1,90
Copper (Cu) 16,56+ 3,20 25.7+4.24 15.4 = 2.2
Line (Zn) L1280 +2 5 B 2.07 125 2.60
Cu'!fn [0V 4+ 0708 A1 200 45 1.03 =120
Selenium [Se} .14 1 0,04 63 =062 13=10.01

* Signiberay dalforeoes belween the palient group & theie coetrols belore Ireatment fr all variahles.
do ‘\i;’_} nifizzist differeneas beteern 1le el iwrdy el sopd wller creadrvent Ter all wariahdes,
Mot o S foe 2l plasma variabhk: ralues
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