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For tlae past yems cancer ihemp:es have etpenenced rremendous selbacks because of an assaczated s

_.toxtc response and free mdreals formanan resulung m stgmf cant numbers of Ireatmeut mduced deatlxs.._'s: e

. "

'mm L’ supplemenmtrons w:th conventwnal treawzent protocol and tl:e other iwemy eiula'ren (group H)_
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ABSTRACT s

: "ratker than drsease-mduced famlmes Awareuess regmdmg )‘usronc mmzber.s of unsucces.sﬁd au(eames'_.: i
ol has fmced pai:enrs ta Ioak Jor. altemaiwes to bolster surwval odds and phys;emns ro sum’y anttoxidant_ el ;. '
: as adﬂuzcnve treatmeut in cauee; So, thzs study mmed to ewz!ua!e !he a.'mo,udant role of N~acety!
'cysteme' .NAC) aud vﬂamm E m aver eommg treatment— mduced tonc:ty m mnce: Farzy cluldren newly

o dragnosed wrth acure Iymphoblasnc leukemza (ALL) Twen!y cluldren ( group] ) !mve raken NAC afzd wm-:'_j _' S

'.-_have not taken any adjmranr ant:owdams rhempy leey were eml‘uated by Iabomtary armb!es (blaod i e

s _'levels of glutarlztone pe:oxzdase ( Glu Px) ant:oxrdant enzyme malondmldehyde (MDA ) substance mmar__--"

[ _necrosrs factor o ( TNF~a) hvei enzymes bone marrow prctme and chmeally by mczdence of comphca— s

o -::tzans Results revealed reduced cl:emoﬂ:empy aud rad:oﬂ:erapy toxrc:ty as ewdenced by decr easmg Ievel

o .':'ofMDA TNF-a, mcreasmg Ievel of G!u Px and decrease ofhematologtcal complzcanons IOXIC Izep(mns R

._-need for blood and platelets tmnsﬁrsmns, cmd penods of febnie neutropema m pattents who had taken o

R amwx:dants tlzan group H NAC rmd wmmm E lzave been shmsfn to be eﬁecnve as antroxrdant adjuvanf

£ "__ther apy in ci: ddren wrth ALL

IN TRODUCTION

Cancer SUI'VIVOI'S are mcreasmg I"IOW&--: ’

days, many. of them are highly motivated

to seek mformahon about. dietary supple-.
‘ment ‘use and compiementary nutrxhonaif' |
: therap;es to improve  their ‘response to.
treatment (Chelf et al. 2001) There isa de- -

_ bate. about - the concurrent. use of _a__n_t;—

 Mansoura J. Forensic Med, Clin. Toxicol,

L ox1dants w1th cytotoxm theraples (Moss,_' :-
T . 2006). - It is true that much: remam un- |
_known Concermng anhoxxdants, thelr
__ mode of action and p0551b1e mteracuon.

thamm E succmate (VES aipha to-

. copherol. succmate) as. anhox1dant ‘has

generated some mterest as an adjunctwe_ :

- cancer. therapy due to its remarkable lack_'
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- - _w1th generahzed mahgnancy (Gogos et al.,

S '.ao et al 200()) Children' undetgomg treat-

5 * ment for acute Iymphoblashc leukaerma'.'_ :
S (ALL) Teceive multx-agent chemotherapy, < 1y used protocol for the treatment of child-
L _: ‘many ¢ of them (cytosme arab1n051de ‘doxo-
i rubicin,_ cyclophospharrude and ‘methot- -
i rexate) " are assoc1ated ‘with free radical
'_produchon s0 may affect the anhox1dant

status durmg therapy (Lamson and Brrg- .

. 'nall 1999)

N Tl‘tiS study a1ms to evaluate the role of
i __N~acetylcysteme and alpha tocopherol -

' succinate as adjuvant therapy in children

© ‘with ALL dunng the induction and' CNS o

: 1nten51f1cat10n phases of chemotherapy

PR '.SUBJECTS_ANDMETHODS'--_

This study was - conducted on 40 chil-

' dren with acute lymphoblashc leukaemia

(18 miales and 22 females) w1th thelr ages o
'_ ranged between 2-15 years They were re-

MnﬂSonrd I Forens_t'c Med, Clin. Toxicol. -

-of toxrczty m vwo (Bendlch and Machhn cr u1ted COHSECUhVEIY from those adnutted |

. _-__'1988) It ngen with omega ; 3 fatty acids of

| "_flsh o1l it may prolong survival in pattents”_'-[_}J_-‘Untt at Mansoura Unwermty Children's ..

.- Hospital, ‘Mansoura, Egypt in the. perrod

e between November
A e jf2007 - =

. Another anuoxtdant 1s N acetylcysteme i
: (NAC) whxch is the acetylated form pre- .- :

_ ".‘cursor of L—cystelne and reduced glutathi?"_'__'_-:_'kaemra was “done accordmg to stan-

" one, . It was used as a mucolytzc agent in- dard methods 1nclud1ng morphologlcal

: __'_'_'resplratory 1llness as Well as an antidote cytochermcal and 1mmunolog1cal evalua~

o for acetaminophen hepatotox1c1ty but’ re-'-_'r'_' AR

i "cently used as complementary therapy of :

" cancer (Arora— Kuruganti et al., 1999; Chi-

| "'-"“ﬁed ‘BEM  76/79 . protocol of - therapy

: (Henze et al. 1981) wluch is the most wide-

"'.to Pedlatmc Hematology and Oncology__

2{)06 and March_ '_

Dmgnosrs of acute Iymphoblastrc leu—

The pattents were treated by the modx~

'_:-'.'hood ALL.. They Were d1v1ded into 2
groups. The ﬁrst group (group I) lncluded_
20 patients (10 males and 10 females) who
":"were supplemented wrth v1tamm E (Al
“':'pha tocopherol succmate) ina dose of 400
IU/day
""_(NAC) in a dose of 600 mg/day orally
'(Rlchardson et al
:chemotherapy from day one of dragnoms
- till the end of CNS 1nten51f1catron (Phase II
of . chemotherapy) ‘The" second group

orally _and Nvacetylcysteme

2000) m add1t10n to

(group II) included the other 20 patlents (8

- males and 12 females) Who recewed chem-

otherapy alone’ without any supplementaJ .

i tlon Informed consent was obtalned from

the parents priorito’ gmng chemotherapy"
and any supplementatton ' x '

E Blood s_am_ples' 'wer_e collected “from

" Vol. XV, No.2, July 2007
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| 'e\?efy'"patient'at' day 28 of -induction
~-and at the end of CNS intensification for
estimation of ' Malondraidehyde (MDA)_
i _---_'tiuobarbltunc acid reactive substance, ser- . .
un _j-lglutathrone peno_xzdase, fumor necro-:-
' d kver en-_ i '.__Thls method based on the fact that glu-
ed into- heparm E = tathrone peroxxdase (Glu Px) catalyses the
It | oxidation of glutathione (GSI—I) by cumene
_'f_.hydroperoxrde In the presence of glutath- _.
. ione reductase (GR) and. NADPH the oxi- -
dized glutathxone (GSSG) is: rmmedxateiy" o
o :'House, UI() was done for bone marrow as-_ ;converted to the reduced form with acon-
ol e _:j;'-fcomttant oxrdahon of NADPH to NADP _
- Then: decrease in absorbance at 340 nm is

= measured calorrmetncaliy

"I.'f:srs factor: alpha TNF-
-_*_zymes Blood was
tubes which" were

d 'as ‘soon as

1 "-'_-'_posmble after samplmg” | Bone marrow- :

;5":":_':p1cﬁ1r._ was. done for both groups. Lelsh- c ol
~ ‘man stained film (Merck/ BDH/ Merck ©

ﬁ:'-;}pxratlon S

The patzents were evaluated by mm-..

Estrmatmn of serum glutathrone per- '

' oxidase (Pagha and Valentme, 1967): : o
- Glutathione peroxrdase was assayed by SO
o klt purchased forrn Randox (Randox La— .

"boratorxes Ltd., “UK) (Cat No. RS 505) R

dence of comphcahons llke haematologl' -

- cal comphcatrons (bone marrow hypopla-

~sia, febrile neutroperua), need for ‘blood

! -'-'and platelets transfusxons and toxxc hepa-'

'_ ':ﬁ-'-.tlhs whlch was dxagnosed by eievatron of

; f;throbarbltunc acrd (TAB) reacts w1th mai- : L
_'ondzaldehyde (MDA) to form throbarbl-_
- turic acid reactive product, whxch is meas-

ured colorlmetrscally at 534nm

' ';Ma;a_spu:a J. -quensic Me_d,_ _Cl{n_._'I‘oxigal_.

: _i_-'-_glutamate

- (SGOT)-and. glutamate pyruvrc transarm—

i -_ L '.:nase(SGPT) according to method of Relt- _
o man and Frankel(1957) ' i

Determmatmn of human tumor necro-

:srs factor alpha (TNF—oc) by ELISA tech-
- nique. (Biosource, Belgrum) accordmg to

. method of Beutler and Ceramr (1987)

liver el és after chemotherapy, exclu-

-_snon of vira hepatitis and liver. ‘enzymes.
'-_-were -'-norrnahz d when chemotherapy_

Eshmation of liver enzymes, _serum
: oxaloacetxc transarmnase

Stahstical analysrs I
: The Statlstxcai analysrs of data was

_': .--'-__done by using: Excel program and SPSS
_ -_-'._-program (Statzstrcal
':--'.Sc:ience Versmn 10).
:_data was done in the form of mean + 8D
""::'for quantrtat;ve data and frequency and
‘proportion - for quahtatzve data.  The

Package for. Soaal
The descnphon of

analy31s of data was done to test stansncal

S _Va.t._xv_, No.2, July 2007
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'-Sigmfrcant drfference between groups For -

: '-'quahtatlve data, hxnsquare test was used,

: group 1who reeeived anhoxzdants There'_
s al statlstlcally srgmflcant dszerence
_ :-_:.(p<0 05) between both groups after CNS_

:_mtensrfrcahon

As regard of MDA and serum 'I‘NF- |

-:_'(table, 1),. their: levels were decreasmg in
v group I rnore than the group I However,

*"there was no- srgruﬁcant statrstlcal dlffer— o

._ence R

Regardmg occurrence of hematologlcal

o :comphcatltms (bone marrow hypoplasra i
- ficacy “and safety of. antroxrdants use

. durmg ‘cancer treatment (Ladas et al,

'._'-pema) between the two groups, the inci-

dence is more in group I ‘with a highly
-statrshcally 31gmﬁcant dlfference (p<0 (}(}1) B :

'-as shown m table (2) S

As regards tox1c hepat:tls, there is more

- "mcrdence of toxic hepatrtls in group II af-

" ter induction with a srgmfrcant statlstrcal .
going - treatment for. cancer there were

“only one study to our knowledge meas-
~ ure exposure and: {reatment outcome in

~difference - between ‘the " two groups
: -(p<0 05) and after phase Ir: of chemothera—
‘py with a highly srgmflcant stahsaeal dif-
'ference (p<0 001) (Table, 3). e

'Man'seum I Forensic M_ed. Clin. Toxicol.

Table (4) shows that the lrver enzymes_ ;.

- '_'-_'(SGOT and SGPT) are more eIevated in
- '-For quantltatlve data, student t-test was__ . '_:'_the group: 1 than group I after. mductlon
| "_f_'."';and phase 1I of chemotherapy with a sig
e {-mﬁcant stahstrcai dlfference between the

'._-'two groups (p<0 {)01 <0 05 '<0 00} and

- --: <0. 001 rcspectwely)

Lookmg to number of umts of blood _

v _-r-.transfusron and platelets bags, there is
_ '::generally more incidence of transfusion in"
- group. 11 than group. I with a lughly srgmf- ;
- ';_1cant statlstxcal difference  between the -
“two groups after mductlon and phase Il of :

:gtherapy (p<0 001) (Table, 5) '

DISCUSSION

Many patxents wrth cancer take ant1~

oxrdant nutntronal supplements durmg
. cancer treat:ment to alleviate - {reatment
: "jtox1c1t1es and to rmprove long-term out-

comes, but: httle is knownabout the ef- |

20{)4)

Desprte conszderable debate abou\

' the role of anhoxrdant status in. eancer :
| -outcomes, very few studles have as-
“sessed changes in antioxidant status and

oxrdatrve ‘stress, Among children under-

pedlatrrc oncoiogy (Kennedy et al., 2005)

: .'.:_Vol-X.‘G No.2, .I_u!y,.znor
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“who' found that chrldren wzth ALL have_
_:_;altered antloxldant status at. diagn0s1s and
B durmg treatment ‘Results of Kennedy et
ol supports pl‘lOI‘ observatlons that:chil- -
| -.";'_’_dren with' ALL have altered anﬁox1dant i

_ and rmcronutrlent status at diagnoms and
3 '.'_-durmg treatment e -

In the present study, the anhoxxdant
: was associated with’ the mcreased._'?;:'s-
| "":_3treatment=f':re1ated oxxdahve stress (pro-~
. longed duration of neutropema mcreased_
. usage of growth factor and elevated liver .~ -

":'}enzymes) in group. oI (chlldren with All
_'_who didnt recelve antxox1dants) I‘hese

o fmdmgs are cons:stent wnth the results of
- Ray et al, (2000), Portakal et al. (2000) and -
_ };_"“Mantovam et al., (20{}2) who found an 1n- :

_'_3'-_crease of oxidative stress durxng treatment .

in cancer patlents as' compared w1th con—
trols : L

_- Also that is conflrmed in the present
study by looking fo. MDA level among

- ‘group1 and : group II : glvmg NAC and vi~

~ tamin E had decreased the level of free

'radrcals resuitmg from oxidation as evi-

denced by lowering level of MDA and in-
creasing the level of Glu. Px in group 1
who take supplementation. Overall, a sig-
nificant difference was observed as regard
serum Glu. Px between group I and group

Il after CNS intensification but not on day

28 of induction.
Comparing intensity of chemotherapy

" Mansoura J. Forensic Med. Clin. Toxicol.

-taken durmg mductxon phase and CNS in-
| -ten51f1cat10n it will be found nearly srmﬁar
. as durmg induction vincristine + Doxo-
" rubicin are used mamiy but. durmg CNS_ -
_. 'mtensdlcatlon cyclophosphanude plus cy- S
tosine arabmomde and oral 6 mercaptopu-
y '-'_rme are used-in addition to. prophylachc .
: iz _cranlal 1rrad1at10n whlch is proven to elicit
ten times. more free radlcals than chemo-'. '
| -therapy alone. Lookmg to level of TNF-,, -
" 'there was obvious decreasmg level (with
'.'-no stahshcal mgmﬁcance) after. phase 1L of .
_ %‘CNS 1ntenszf1cat10n w1th 1ntake of v1tamm
| E and NAC i C

Consxdermg the hlgh Ievels of Giu Px

- “and low. levels of MDA after CNS. xntenm—
g iﬁcahon among cases recewed supplemen—
'3-tatzons, it'can. be understood.the increased

*incidence of toxic hepaht1s among " group
ENIE compared to group I who expenenced

less 1nc1dence of ‘toxic hepatltls, shorten
- duration of febrile neutropema whlch is
- the. penod needed to stay in hospital and
use of hlghly cost growth factor. These re-
sults support the ﬁnd_mgs_ of Man_tovaru et
~ al.,;(2003, 2004) who conclude the effective

role of some antioxidants in reducing reac-
tive oxygen species, proinflammatory cy-
tokinés levels and increasing Glu. Px lev-

'Zels in cancer patients at different sites. In
this - study, the effectlve in vivo use of

NAC as antioxidant to counteract chemo—

' therapy and radiotherapy toxicity in can-

cer patients in concomitant with vitamin E

- confirm the beneficial effect of its in vitro

Vol XV, Ne. 2, - July 2007




e catxon

AL-Tonbary etal ..

e -_"use in advanc:ed stage cancer by Mantova- o
| jmetat (2000) e

e As regards blood and platelet transfu-' L
e fsmn, addition of antioxidants supplemen—l._ |
- tation ‘had srgmfrcantly decreased the_'_
__’-need of blood and plateiet transfusion

: durmg mduchon phase and CNS mtensrfl-' -
el N __'._and vitamin E supplementanon can be

DR _:.'made, future studies with a larger sampie 5
size are needed to conflrm thJs observa—

_ Results from thxs study supported our
o j-'--hypotheses that ox1dat1ve stress increase . -
- during standard chemotherapy: and radio- _ﬁ S

* therapy of cancer ‘patients. With the com-' -
-:bmed use of NAC' and v1tamln E some

' _:.:1mprovement in oxxdahve status (MDA -

' -_."_-and serum - Glu. Px) and ’I‘NF-a had oc-
L curred and’ this is an encouragmg result It
s to be taken into account. that: ttns ad]u~
.-:_:vant therapy is: relatwely low-cost drugs;

. __therefore, it may be consrdered as havmg

Mansoura J. Forensic Med, Clin. Toxicol,

a. fa\roreble.cost- benefit 'profile, whereas -

= achrevmg an optimal patrent comphance
i Findings - in_ this study suggest that
-'-_these two antloxzdants may be. protectwe _
- 'agamst treatment related oxrdatrve stress :
| ;’;‘-and tox1c1ty m cluldren wrth ALL (TN

Before a recommendahon for NAC -
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:Table (1) Serum gluta!h:one peroxndase, malondlaldehyde and tumor necrosis factornu in
dlffereut phases of therapy of buth !eukemm groups ' 2 -

Glutathlone peroxldase (U/L)

MDA(nmul/ml)

TNF-a (pg!ml)

._'(;ro_l_lp_s '

Al‘ter s
phase 1

phase -

CAfter |

After '_3
phase 1

After
phase -

After
~ phaseI

After
phasell -

Group 1
‘mean+SD’

90_1'.43&_573_7_

1158 74i265 03

3.475;9.'8_5_

40.9060.05 [

: Group II
' meaniSD

946_.‘49&:.112.1'3

947.94:1:122 08

3 SZ:I:O 87

3.'441_1.14_-

38.28432.52

37.58+24.10 |

. Pva!ue b

0.12

0 (}02*

079

| 009

 MDaA: Malondialdehyde.- N
*P is sigmﬁcanti!‘<0 05 | e

i -_:.TN._F~" G

Tumor necros:s factor—a.

- Table (2): Comparlson 0!‘ hematologlcal complicatwns (Bone marrow hypoplasxa and febrile
: ' neutropenia) in both !eukemia groups ' : R

Complications -

'Grou'pl '

* Groupll

~ Chi-square

Nega'f__ive
Positive

60

e

Total

20

e ..'100.- o

100

L %ﬁ.ﬂﬁ_l_iﬁf e

: ***P is hlgh!y sigmﬁcant if <0 001

Tal sle (3) Toxlc hepat:tls in both leukem:a groups at dlfferent phases of chemotherapy. : L

' .'I'oxi_c_ hépﬂ.titis .

Growpl

[

“Chi-square |

| After phase I chemotherapy

Negative
| Positive

14

PYa

700 |

12

o

40 0
60.0

002t

After phase Il chemotherapy

| Negative
Positive

12

30.0

60.0
40.0

0
20

100.0

<0.001%**

. *P is significant if <0.05.

*RAP is highly significant if <0.001.

Mansoura |. Forensic Med, Clin. Toxicol,
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" Table () Liver enaymes levls of leukema patients aftor phase L and I ofchemotherapy,

(Ulml) -

Group I

mean:i:SD

IS Group XI

mean:l:SD

E '.SGOT ai‘ter phase Tof therapy

: -16_3.0:?:60._13. -

| SGPT after phase Tof therapy

B 13180=!=7e7

| sGoT after phase II of therapy

| 183.55¢124.53

T485.704280.01 |  <0.001%% |

" | SGPT after phase 11 of therapy

175.55£126.51 -

| . .'*P is s:gmﬁcant :f <0. 05

715.904235.14 | - <0.001%%* | -

~- *%Pis highly significant if <0.001.

'-':.T_abl_e (S)::"B_!_o_od_anﬂ_' platelets transfusion during ilh.a_s'ei and_.bléase 11 of therapy.

‘Blood and piate!et :
transfusnon i

o Groupl

G“‘“P moo| o etest )

' Phaselof therapy
Blood transfusion |
Platelets transfusion |

i ."me_l'_in_iSD '

o L44x0.52 -
TU1202044

_'meaniSD' ' S 'P T

216010169 o <000pkRE

: _Pl_la'se”I:I o_fihérapy:
Blood transfusion
Platelets transfusion

1162040
1.000.00

**+P is highly significant if <0,001.

Mansoura J. Forensic Med. Clin, Toxicol.

~. -~ Vol. XV, ‘Ne. 2, July 2007




: 1AL*-T0nl_mry et al ...

"'.;'REFERENCES,.; R

Arora-Kurugant;, _P‘, _Lucchesl, I’ A

_and Wurster, R.D. {1999) "Prohferatmn e
: _'of cultured human astrocytoma cellsinre-
SPGHSE to an 0x1dant and anhoxzdant" ] _

_Neurooncol 44(3) 213«221

. Beudlch A and Machhn, L. J (1988) ;
| .."Safety of 01a1 mtake of: v1tarmn E“ Am ] e

' Chn Nutr 48(3) 612—619

| Beutler,B and Cerami,A (1987) " Ca
f .chechn more than a tumor necrosis fac-.‘

| tor". N. Engl ] Med, 12; 316(7) 379-385.

Chelf J H., Agre, P Axelrod A., Che-
| ney, L.; Cole, D.D.; Conrad K., Hooper,}.-;--_
'_S.,. Llu L; Mercuno, A Stepan, K.; Ville- -

jo, L. and Weaver, C. (2001) " Cancer-
reiated pahent edtication: an overwew of

the : last decade of evaluatmn and re-:i-
search” Oncoi Nurs Forum 28(7) 1139~_:

114‘7

_ _C_h_iao_, LW, Chung, K; Krzeminski_, )

Conaway, C. C."(2000) : " Modulation ‘of

_ 'growth of human prostate cancer cells’ by'.':'
- the N-acetyicysteme conjugate of phene»_”

thyl. 1soth10cyanate

‘Int. J.-Oncol,; 16
(6):1215-1219. T i

- Draper, H. H,; Squires, E-]; Mahmoo-

di, H; Wy, J.; Agarwal, S. and Hadley, M.
A. (1993) : " Comparative evaluation of thi-’

Mansoura ]. Forensic Med. Clin. Toxicol.

(4) 353 363

~ swig, J. (1981) :
‘BFM76/79 zur. behandiung der akuten .
' ;Iymphobiashschen leukamie bei Lmdern'
 und }ugendhchen Khn Padxatx 193 145-'_

S _.-obarbzturxc acxd methods fox the deternw
~hation of maiondlaldehyde in: bloioglcal o

materials " Free Radxc Blol Med

Gogos, CA; Gmopoulos, P.,. Salsa,

'_Apcstohdou, E.: Zoumbos, N.C, and Kal»_ :
. farentzos, E. (1998) 3 Dletary 0rnega~3 poi—
' yunsaturated fatty acids plus. vitamin Ere- -~
store - xmmunodeﬁmency ‘and - prolong_ e
¢ survival for severeiy il patlents with gen-.z _'
i erahzed mahgnancy a randomlzed con- -
: trol i:rlal" Cancer, 82 (2) 395»402

Hadn‘, M Ibrahlm, B Hala, N., Ha-

.' 'naa, E. and Aiaa, E: (2001) "Hepatu. dys-'
_functlon in chﬁdren w1th acute lympho— o

blast:c Ieukerma in renusszon relahon to

: hepatzns mfechon 0ncology,36 469 473 :

Henze, G., Langermann, H and Bram-_.- '
"Ergebmsse der studie

Kennedy, D D., Ladas, E ]., Rhem-_;-.

_'gold S. R.; Blumberg, J. and. Kelly, K:M.

(2005) 2 " Anho:udant status decreases in ;

.'_chxldren with acute iymphoblastlc leuke-

mia durmg the first six months of: chemo-.
therapy treatment". Pediatr. Blood Cancer'
44(4) 378-385. -

Ladas, E. ]., Jacobson,] ‘8.; Kennedy,"

«Vol. XV, No.2, July 2007




s '_._1og1c theraples
i -_-(5) 30@329

AL-Tonbary etal ..

| :D I)., 'Teei K ?t*iexschaueigé. and Kelly,
”Anilomdant., and cancer
' therapy a ystemahc: 1ev1ew" } le On-;_'_

Ko M (2004)

-_ _'-coz 22(3) 517’-528

N Lamson, ‘D W aﬁd Brigﬂali M, S R
- '(1999) 9 Anhexxdants in cancer therapy,_ .
- A., Giamlgnano, G Lusso, M K, Massa,' :
E Astara, G and Serpe, R. (2004 " Can-
e cer»xelated anorema/ cachex.la syndrome
’-_'_and oxidatwe stress: an innovative: ap-f
_proach beyond current hedtment Cancer
| "Epidemloi Bzomarkers PIEV, 13(1{)) 1651-'-

their’ acnons and ml:erachons wﬂh onco-'_:';_ -
Aitem Med Rev, 4

1

: Mantﬁvani, G., Maccm, ﬁ szdeddu,g _- ;
. C Mura L Gram:tgmam), G, Lusso, M,
o R, Mulas, C., Mudu, M. C; Mmgla,

' ._Cambom, P Massa, By Fez‘ﬁ'eh, L, Cﬁntu,_ =

Py Rmaldi, A San]ust B Atzez, .and_- T
Quanﬁtatwe evaiua— o
- tion of 0x1c1at1ve si:ress, chronic mflamma- :
tory indices and leptin in cancer patients: -

' Eisener, (2802)

correlation ‘with stage and performance
' statas" Int, ] Cancex, 98(1) 84 91

Mantovam, G Maccab A Madeddu,'“'
Co Mufa, L Gfamlgnano, _‘G Lusso, M.
R.; Murgxa, DAY Cambom, P Ferrelt,l.'-.-' '
Mocm, M. and | Massa, E. (2003) : " The

-_1mpact of dszerent annomdant agents

alone or in combmahon on reactwe OXy=
gen’ species, antloxxdant erizymes ‘and €y-
tokines in a‘series of advanced cancer.pa-.

' t1ents at dlfferent s;tes correlatlon w1th

disease progressxon" Free Radxc Res 37-

(2):213-223.

'Ma_ntovam, G.; Maccio, A; Mura, L;

Massa, ‘E,; Mudw, M. C; Mulas, C;

Masnsoura J. Forensic Med, Clin. Toxicol.

284,

'__LusSo, M. R.; Maﬂeddu,'(, and Dessi, A.
~-(2000) : "Serum levels of leptm and prom« 3
- 'ﬂammatory cytokmes in patients with ad-
vanced—stage cancer at dlfferent sxfes" }
' 'Mol Med 78(10) 554-561 L

Mantovam, G Madeddu C Maccm,__.

. 1659

Moss, R W (2006) ! 'Shc.).ﬁid 'ﬁ.afﬁehts

_ 'undergomg chemothelapy and radiother-
-apy- be prescribed- anhoxldants’?" iﬂtegr
' Cancer 'I‘her,, 5(1) 63-82 R

Pagha, D E and Valenhiie, W N :
(1967).: " " Studies on the quantitative and

. quaiitatlve charactenzat:an of eryi’hmcyte_
~ glutathione perox1dase
.Med 70(1) 158~ 169

]_: _Lab _ C_im

_ I’ortakal () Ozkaya, 0, Ei‘deﬂ, M.
Bozan, B, Ko~an, M. and Sayek, 1.
"Coenzyme QIO .concenirations . |
and ant;ox1dant status in: txssues of breast;

(20{}0)

cancer pahents » Clm Blochem 33(4) 279-

Ray, G., Batra, S.; Shukla, N. K,; Deo,
S.; Raina, V.; Ashok, S. and Husain, S.A.
(2000) :."Lipid peroxidatl__on_,_ free: __ra_t_i_mal

- Vol. XV, No.2, July 2007




AL-Tonbary et al "

_'_]._breast cancer.’ Breast Cancer Res Treat
| -'._":.59(2) 163 170 B L

Reltman, S. and Frankel S (1957)

o "Colonmetrlc method for- deternunatlon"--
o of serum glutamate ‘oxaloacetic and -
| -f'-_glutamate pyruvxc transammases" Am )

-Mansoura J. Forensic Med, Clin. Toxicol.

11

B produchon and anhox1dant status in . _;':_C_lin.'Pa_th.'28:5_8:6_1._-:".'_.

Richardson M A., Sanders, T,; Paim-_'

'_'-'er,} L Grelsmger, A, and Smgletary,
¢ E.(2000) :
""_medxcme use in a comprehensxve cancer.
‘center and the 1mp11cat10ns for oncology -
< Clm (‘ncol 18(13) 2505 2514.

3 Complementary/altematlve

. . Vol. XV, Neo,2, July 2007




"1'2

_d:.s a::.:Lu.a a.uJ.r: ituss] il d.uLm.m J..,..m.jl g.:b u_mm |

’..:il.QJI ,an.ll ,_,l.b;.uu d..ul.m.qll JLs.EJI
e wfwwfﬁﬂf
d’JS:ﬁaﬂ ,.-J-i‘-'l.:.a.eg.m a w;l.ubll._‘uug.: .: i
**,nl f-‘u' _— 'f : --'-" '_ R T '. ._'_f lw-“-'.l -= :

Ms u,,z_,:ub ,*Ml ,.,,.&J:, u:.,m Uzm .Juwl l.l_..i
; -'_'—.J,AA;,....L, uums '

- 'Cuiu;du;uu,n P un $ A.._.up i ,u_.w;q,mquwu L...!Eul,...!l,_,sutb,dlc)\.s.h.u_,i
IOMIUIQLAA rl.bu....ul J-uba UJJL; J.UJJ ul.!.Ji U”J'U" -b_,‘ JJLL; u-‘ wuu U@,“w,.ff&')b)\'i s c’a .UJ lud‘,“u-JJ
_ : . o m..‘ CM

' _¢MJJ 2! Lpmnd! S0V e il o.»..SI IRV AT J.....f!l, & ipalad s s o ‘,n ul,.u: N u..\.y
2els oS WL..M, ,_;_.Jsl, > uul.....! ,.,,uul ,., A5 Sub orrke bl uw,.ﬂ., oqlas Sib M,i .f..,l,, i 1l
RFWJCTNEY ui I,bl.n...» ,.J JLds‘ﬂI unu all il Aol

| oS s u.v-w'-umd:w u"l-'-‘-‘ Jae *-J*-'-“*-'lﬂ-l' v ..y u,._,L. uﬁ Voo peedyi 'r"'”u’u‘-’.r"p-‘-‘-‘-' ¢
S St il ol g Uil 30y 250 ity (TNE) )l o Jules «(MDA) Ll ,_;wul, (Glu Px) |
syl gl U g ptoane o Uity (GILPX) Sy g i Ugb) (5t st 2 gl ey ol oliebins
A ] il o 22D Ky« godl S QLT it i Liall s G 083 (TNF) 1 0 Jales ((MDA)
iz ol o AT Olslan ppithe] 5 ool o Al @03y oo Ladl (U Sl S i o Ll L] ol s g Usf o2y

| | - bl
oneball JUBYH iy (g (2t Wy (Bl A (o] S ol (8 Lagrlad O Jozly b Guibed bl 3,

RIEAPSURL FOPP :.'

Mansoura J. Forensic Med. Clin. Toxicol. © Y Vel XV, "Ne, 2, ‘July 2007 '




