P‘OXQXQXQXQXQXQXQXQXQXQXQXQXQXQXQXQX’X’XQXQXQXQXQXQXQXQEPXOXQXOX’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’z1
)

& . &
,& Republic of Iraq %
'8! Ministry of Higher Education and :91
& Scientific Research &
:;: Thi-Qar University :;:
& College Of Science &
'8! '8!
'8! '8!
(3 (3
03 Clinical Study for Oxidative Stress, Lipid ¢S
S S
e i . 8!
¢S Profile and Some Trace Elements in Sera of ¢S
S S
8 Patients with Heart Failure in Thi-Qar &
g N
3 province (2
& 2
& 2
& 2
0 ®
(3 (3
'8 A Thesis '8
e Submitted to the College of Science e
2 University of Thi-Qar I:I
Pal : : : al
,:‘ In Partial Fulfillment of the Requirements ,:‘
::} for the Master Degree of Science in Chemistry / Biochemistry ::j
$ By s
'8 '8
Pal Pal
0 0
'8 '8
'8! A AG '8!
;:: Ali Adil Ajeel ;::
)
::: B.Sc. in Chemistry (Al-Muthanna University) :::
ral (
:? 2013 - 2014 é}
::1 Supervisor Asst . prof Supervisor ::1
Pal Pal
0O . . . (2
::j Prof. Dr. Raid M. H. Al- Salih Dr. Adnan T. T. Al-Khafaji ::j
ral Pal
e 2017 A.D 1438 AH e
(3 (2
0 0
3 '8
'8! '8!

Yt
EOD00000-0-00RROO-O-O-000-D---ODD-D0D-0-0-00-D0-D-D-00-D-0- 000000



Pal

&

(2
Pal %
& Pal
: Pl
: Pl
: Pl
A \/
% S
% (2
: &
% *
: &
& *
5 o :
:e: o { o} { W\ '&
ﬁ ~ /7 Ve S
A s
A
8 ; :
o ) a )
:2: / V" 0 S w o o \Lf/ :::
: : ) Pal
A
'8! " & _ * = 'e‘
% ~ Vs P :.:
’ Pal
: o :
’ 5 ) Pal
(3 o N w $
'8! A :
: 9
: S
: 8
Pal ’.‘
; Y 5
’ Pal
Pal :
. " ol
: 8!
% S
: e
: S
: 8
: S
: 8
: S
: 8
: S
: 8
: S
: 8
: S
: 8
: S
: 8
: S
: 8
: S
: 8
: S
: 8
: S
: 8
: S
: 8
Pal }d
: Pad
: o
Pal
R
()
8!

O S OSSO o
PO
»OOOXK """'QXQXQXQAQAQ‘ Pa®al
DA -0 OO



Ministry of Higher Education , qraladl Gagd) g Mad) ol 5 ) 3 g

& Scientific Research RN a s Uk
University of Thi-Qar (NN pA Al M8 il
College of Science O 0 5
Unit of higher studies Bl e 10 Laladl il jalt Bass g

Ref: g, RNN 71173 1 sl

2017 AN /<l
Date: e

$laasSl) puad dusli; /)

IS Pl /a

...zd.:lh a:‘-ﬂ

Qs Al b DT 8 WS Jias (2017/11/12) &)@ olall Sl ) 5 Ll

Clinical,Study ) = 4asusalle aall agiadl J3 (dae il o) iualdll

for,Oxidative Stress , Lipid Profile,and Some Trace,Elements in Sera,of
it (%4) s caly 3 5 «(Patients,with Heart,Failure

aled el
B0
CD =4

ydadf st yalf 5

[]:\Iu..i.-iud
£ UYL Juail] / o sianall Speall gl 56a 0
E VL Jadill / o el aladl dpeel) o glas anadl Ke @
Jaay dile o
3kl e




Plagiarism Detector v. 1041 - Originality Report:
Analyzed document: 11/27/2017 1:58:44 PM
"Laai g gauSlll Alay) Aal Ay s Al o) sialli e Jale e
Calall jae e e PRSI o 5 ealiall iamy g a2l doC"

Licensed to: haider al-mahmood_License2

Relation chart:

Distribution graph:

Comparison Preset: Word-to-Word. Detected language: Arabic
Top sources of plagiarism:

Processed resources details
0- Ok /0 - Failed
Important notes:

Google Books: Ghostwriting sé;’i}icésf o Antx_cheating

Wikipedia:

[not detected] [not detected]

[not detected] [not dﬁetected]
Excluded Urls:
Included Urls:
Detailed document analysis:
‘Clinical,Study for,Oxidative Stress , Lipid Profile,and Some Trace,Elements in Sera,of Patients,with Heart, Failure

:L_sl.il'l_p.:Wﬁﬁd—m@i‘;)ﬂl_)-ALHJIWJQ}AJlMJ@Au:SU‘JLQ.s}”LﬂaJQﬁFMUJ

.




a-f.\_‘ 3

¥ é&%.

=
SN

Bt] él Aa_:l.-n (._‘__

Lol paleil 4jljg
o-lelicea

" Ministey of Migher Fdiscation & Schantiic Ressoncy,

psladi s

& 74

S Al AT Aga B jlaliui
S

alad) gl cldbialy

cially (el palatl) 5 )55 QS ¢ padaa (b pla Loy aldl) il agass
2014/3/24 & pall 425/c g phsal) pysially Gl Y Slga/ paled
4704/54/7p8 al) s ol g Cinl) s/ B (53 Aaaly Ll 3 Sy L) Gl

A gon gal) da g 1Y) gf il 2o i 2014/3/31 g iy oluall

Lo dsag o Lslal 4 ghuall olisl (ugadgall (iad Jaati BNy

gl Gad) GidA] AL L gl oMl ISl ¢ paan cillsy

pusy)
\)/f.ﬂl)lm.ﬂlfj-r\ ¥ Gl -1

Ub}&\;‘»s.?u(’-rlﬂi Gl -2

....é,g...a.,.\,:..gu....:auumu.:u -3
= o

L

w‘ 5_);.';‘.‘ z.é.lemiéln_li_)}‘)-buuml QYL:."QJ ;JMEJMY1 SJj)aj:u.uL_ﬁEYl ..\.'M:.J t";_)slﬁu.}isﬂ_,aq.nla." J.hul.“ -3

el 425/ & o8 jall oy giill 5 il i Jea/paladl Condly Sall asdadll 5 5 55 I pa 425500 1ol o3a Sl 3 jlaidd el L5

)

:2_ Al il BHNI
.wlg‘cL@_ﬁdl@jj,@lamﬂ!w@_)mn:mclahll;l.g.;_}:_..h Seadll 5l a3 -
23Kl sl Al e da LY Al e oo pliall ol e o Sgatll 5 Ll 3okt 2

_-’L;”L':HJM_JLM)DQ:.",&{_.MJL e (S l|2_4.dy15)_mlsJ_saa,h¢‘EJ)ﬂioy
Aol o gl g Gl L2y e DS o )G (a ol Gl ULV Ol ) o3 sgatll 5 jatiadd Jaiti -4

2014/3/31 &5 4704/54/7 ol Ly gl 5 Eal paa/ U (93 dala s ) QI (33 50a e Wl alaall 5 2014/3/24 Falhy




z\

wlell paleill Gjljg - Baa 5
o-ledliiailly e cadly gl sy, |
" Winistry of Hights iducation & Stieatfic Revserch mw dﬁ‘m i_ﬁu;:;l Md,t :

T -
Vi Gy University
AL

[

B

e 3ot

e LY
EESUS ()

Jedad ey

T

) Deady sl A8 el e il ot B gl e o

Pia o % £ .
I T EGPCREN KO0 b SR ) Sl el e s K

S pand W& Sl iy ga 2aY Tale
ot 22 (Copy escape)dl i i i1 o 0§ 4 iy S 2 S0p

<l sl p 5 A s S I

N e e as Le =20y -, 3
2de 5t 2 pand A 2ol AL S pall

i‘:J,‘IAEu‘ﬂ,)R:.;b.;;.-js.,_-;:ﬁ,.:‘Ja.._;.' s

shalell g Cp Sl 3 g Rens Aalill Zla

gty il o gl pand sy Gaaall 300 Rudali &

2 falidl Ry I Bl e L2000 O3 5 g B Jie
Agalall ol By Sip J3e

Sy B e A2 e

o :i+.i.d_!ﬁ;».f.'r-..»,.;-_‘i‘,us_,.._:.,;};UIJ;__,;‘-J‘-;-,‘_;.:_,.AE.-J&,x_,,_'\.;ﬁ;Jt;'_;:«-.f,-,‘_;s&;u&;x..bdv GO, Sl g 2
j—ngﬁ«hbliﬁ!'__;_,:ﬂ—JJnlJi‘»)LLuhpw_ﬁu 5 i
ROVERETS U ‘l_‘z‘_,',v;r;\_,;.,.'w._-_;;_)_a Sl ety b 3

gl Bl e G patie

B L B O L PRI | A5l o

SEEH ) Jaeadll s A3y o ot s S i lell S Ly s K r B L) Ll et Qi o4

,L;Jlll;,!,;;;-..la.J.q::rnazil _'H_Jﬂ_,d-a"_{ﬂy:-'\.;.“'a;ﬁ.ﬂ_","_ _,.-..:'J\_".._-.
R I o R T e R RN I A s v e f \ <
S T LA s e il e -.B)J!__F_):.th»‘-qd‘;m;;)uﬁ_;igiﬂi‘uwgdj‘g_"—y S T S o pa) e Asla dnle el p sl

! T e b5 25 535S e R SRR G S 3 At 2061 o S AN SSY ady Spdld) padianz g

TP T

grlnl) it ShENSY SCl A N e e )

Sl gy iy adi D Gy fatll 0, Sales, oy i

P |
ol y

Lt te o e b animll o i ey A, RGN
Al iyl @-::hiﬂl_,&l_,a;;ll_‘,ki_‘\j_‘.ﬂ_‘”;{._)\‘,lj Ssae ol gl as 082 bl et

Sty

=

P o e i M )

,a._a..uwu_,_irg,s‘}_,._;a;ﬁh:a;,mgﬁ.ij,sx1,ﬁ‘.ua.xu)
A IS AR a1 Bl Rl sl 3 A AT el G0 4 jdC

.

VS R U CD e s el s 5 (2

Al Jlo 3 s Daon s 5% Aaadiem p dagi A, allicis A 42 e g

s Tl Sl sl et i1

o g ga ‘»'\-'—3.,{“ oo S 3 Aae L, 25 5]

5 A S el fo i A s 2 e o5 LS Rl s

o R JSE A 5 Gy edl e 8 Te S

Ly D a8 3 a ks b o0yt Rpani p ) ST gl s e gl AUSS Gl oo 13 A 3 K1) 2L 5 )

l:;lrhc.a);iJ_;.ﬂ'éy!&J.ﬂ,_aaul;wcﬁh‘ﬂJ

RiZ 5y

o1
515 Aealelt SIS S aile 3 3

AgalaBs iy A8 o e xclig gy
Spalall g3 00 A b i

.;,-)';g‘.hs..ﬁa;.;q_,.gs_gi_,;‘,..u_u».a._;;.;zs.;‘.il;,._:s.; { .,3,.,_-5;,.;S’Jl,'«;‘u;,.;:l,:.;,&‘;:,&u_,:»i..ﬁ.‘,i,z»
Sl _-,.Jls_?j_:\_.x)_g‘_,s_x;\,,_;_.;:l:;,__.:,a;ﬁ._n{shu_»;_',;aﬁ_,h;.3_,)&,-,3:-1_—»,&);.&@;g__\_,
«:..,a,,\,_-_,as.‘,_:‘._;ﬁ__-,n\_;_;;jh;.;,«.;,ju@Q.-u,n;._,k#j;&

Uise pany o Chaalad) gl V3, Y i 5 e s 2

Sty Cadt gl 4 SpivaL s, 2885 e s pa B 1 L aaild SV 30 S TIRA T L EER S T

o o e Ll haBialy N SN e Byl g e It aSs 5, 5 37
FHESL ‘J&_’.lla'.!:,_;‘a“-,.ﬂ_,.z-:.\._i_,i_tu-i,';ﬂi.-ﬂ’_"l;‘h.!ld_l_)..!',‘,.‘ia_‘;,-::—.—jﬁ_,ué‘rn_;.ﬂi.;ﬂ#ﬁ'ﬁ)dJ'#‘meﬂ'hiJL
AT Gl G L dsld r-‘;‘l-AJ;_,::EJ;.‘,;)H)_{S&‘JL‘."!_‘%MLﬂiﬁr&_,'\;_)a'h'uui.hu‘_Mcq}k?';ﬁw‘)}uz“

<5 AW e, AN ma L

Lo Sl Sl D el 008 S lede pIRYI e S48 T il S e, 0y Ol Gl 0l ge

Kasy K

e

S Y po s caaall 4p 2 g iy el Ll SUSHAY a5y

sigladt St alt el ey Y g B i Ll &J@qu,ﬁ‘ﬁugmsrj.\.ﬁw‘;.,J.Hicngg*l}‘aﬁ...._‘.1):w

g A AN s gl il it 1y Uy i

ol el y Ul i 2 i

i B s s e It ApedlEY1 et

35 ey 558 38Uy el 4 alay iy e M G e sl

A B AT g 88 Sl gl B A 4t g A e

i et T (B U B SRR R TR T
SF e Bl B0 Al JEN L g g (ke 4G 21 DYy 1971 85d 3)ilieadt G ea 80 cp g Tuams Ay 0 8L ol #el g aldl 2 Y Sl g B gy
A il A3 Rulall el 331 S I Jadlh 134 oS50 T e S Ay Sl giad 5y (e 476 Bl s gy

Sl e pad lady S8 el SR e 1 e Aty S el sl e 1 sl i iy DG Gy Dsadi Al G e Aald sl ol g
F o Bt s SV ladall adian il ity el 25,0 P8l el 46

;SO

S sl et i ey o= A el Gy iy L ) S Ay B =2
T Al Al 1 tad 5 Ggabald A ) D0 g 0, UL il 00

Sl e ds Ll o 2l
e el S e S, e A S e RS T, it plaan
i SV At (O e S K T il calligde g Lald Eoyad -6

R T T

U Gl el e Tl il et LAY -8
el Ty

,‘a.;.?.;-_,a,?\__.._‘-la..u_,h. Selatidly adad) sl g 1y
5 |"a':.h_‘:4.¢iui.}j|ﬂqﬁiﬁ;ﬁ'&&_ylﬁﬂ‘:,“uﬂ‘ﬂijfll_)::F"-[_'_}
Sl A e A e Sl s BN s e et S A Bl A T e g3
3 eAgaledl Sy W1y Saaladl b3 ol Bl ES T i Laalis 14

‘_n.uw-'p_,ﬁ-.:‘,-a;ajlukl.;a:_l_;_.l,-s.;ﬁu <17
SN e 5330 5 e ) Ban By ey R Rt = pi 5 R0 el TS g
- ; T3 s i gmsy Al a2 B Fodat RN W oliial s e
oy T8 s Aplias ol e Wl Oyt g el B S 6 Cpadh el o boays 2 e gt Ll e e o Bl 0y 2
o ‘ . iy it il 2y el Cans
Ll s Usaon b el Lz S8 30 (Rstal B Gl 0) g Sasle 55 lall B0 e %0 penn o £ ST S gl paled ol SUENRY 2
£ 5.8 ok ‘ _,.o\;._Es;-,%L:-Jti...,_;.!l,,u.._S.:.-;,J._,lﬁa._.._“,:,,-_.lit;_,h_,ix.yl et e 35 A,
. Tl Sl ash S8l 0,5 0l ol e Bl S (e s a1
bl A Amalall sl 5 25 ) 8N by ) 0 g1 S Dl Aty bl s b3 e el s G sl
(-3}
lloie s s i Sl Al D 23
S el ot Al ey 1y B it
ﬁﬁa,.‘_hg;.,,l.il.,ﬁbl.ﬁ!a;;un,;ﬂt;,,v_\uﬂ_,‘ﬁu el tpde oty Az LS ac: 23
e A G Com sl i el et 2asy 8 s 24
8l el oy,
_ el el o ﬁ'qﬁdnuiﬁi;wn;g#\fﬁgﬁﬂ
Al e Ahpie A padani guid gy s o 2l (e Vo
e R e Bl I e o el Za ) s

3o 0 & b gl 5 880 4ol el 34 by s A 27

Adle aoag2ga3 o .'_-___l_z\,.n,_-,\,s)l.;.l\c;l,z.,_;‘,'n;.;-;.,m,tjl <28
,(_;ﬁ-j'J_’.m_}-hﬁt"l:&,‘.Ed&;

Sl o 20 b Rl il AL L ALY e e i Bl i) 1S5 2]

aead) b A0 GE F e 48 A AN gl S Wlss i T EPRN R T ERTY

[

ﬁﬁsﬂif@uIMWIg)ﬂm% -32
zﬁuo_;.;-;)ﬂ\;xﬂ_;aﬂ‘;ﬁﬁ_)_.ﬁdk;_s
Bt 5 0 g 8 B3 28 s M Lrom b aeadll caln M pmn ol Mals Ll S0 i e o6

3T Gl G e PO Al e N AR s mboieya.3s
A A5y e Gl e da Y1 AL i 35
Ay gall JJ.';..-Y:._A:&(‘J_';..*:,_\.-J_&.;E@{‘R,‘__“

;'h'-sw_,k_-_,ﬁfd;."«,«...ﬂ I &g,
:,,l,“_u-ks_-)..ﬂ.';,.u)_;u

% ll-i;,_h -3
-3
-5

drale 33 de sdsga)
ot e .7
Lo 5l e,

T s pmad P
',._-3;,!;:-?, Jimgz .9

S I e S s, 2,

il At o
LS il o oo, 2iE g5

ij_r—;'ﬂ',;ﬁ’ el Sday s 116
Bl g 13ty s gl

dall Ly 3 L gt mag .18

3 S e das o
]-"'-‘7._‘.-&,_');).1;5..."‘-19

et sl 2 oog
AZa s Gzd Sl Lo 9y
S A 50 A il

Sy N L W T
Llalt ity Sl L) 26

Al ode; 3
ERES L ]

-33
-34

rl.]i,,i.é]

Sl Sl S 35 5, s g0
o b dpal BVIAAD 5 i g
B e bl il 5,6 0 42

Ngie dejlin Slgie SIS adedy

M M

Ay S 5 e i

Fadad TS e gun gt

S S il gl e S 0o i B e il Ky 2 B e 50 e s 80 K
=38 D el pdall Sl SUINAY S pan sy 4 A S g g pall 4t
e e i ey 1o i i Tl 20 sl s i g 8

.%MWJ@}Q‘J%%}J@J‘“)J'%J‘J}#‘ -z
) ) R et GBS AR G TG Sl
AR e AR5 S0 a1 DI S e (Gms g sne e ol

Soacll Ay Ludal) St U3 e YTy J iy g S5 % g
93 G5 i O gy et S B e Liid I 5 sl

fim.zsi,mJu.?.:!Jj.'nﬂm.z..ﬂ!u.ilm(ii,,wum}faqlpwt,a,)'.;‘i: -49
AN e a8 A e 30 T R i el el 3301 T D e g -50

2% Gpesly GV RS B e aays -5

P8 8y 10855 0 g7

AosBdliay ol 4 Wi D& e g S BN ) g,

AUl R sy o a3 pLlaa ¥t

2 SIS O e da




§ pooe abdhi] i st G oi® /1#—:\‘«
= - P v
e -?:,,-. b E® e ¥ LT ol -~ h ‘ iwéﬁ‘n
| !' .
St | JRETE el g
) ~ ) 7 1} L |
N haies? | it ggad BbV %C)*""’")‘: 1
.  meson o[ " | 1=
L m( /e a/ﬁ |

= Mww‘éu‘”/‘/”‘r“‘p"‘ |

; |
1 , "

} o ;’40//;{625/\)3-\ 3,

%4 | -
(an Y] yudl
Lol B gl L
\_,’\':';AJ,)/M > 2.5 -2
o

s

) ['n.m, 5+%fjj qccav’ 0.){'..@/4’{'11/:_’ ........ gl g Al ) O i '?
s hvess, Lo pid pre File and. Same. brate. Elements.in

SeVe of ('Dd‘/tan fso —Pk [V PR U PON——
| qé(.)a\.&(ﬁ\&, ‘oedldall

{..u-dn'-'h\ ailall LS, 3ac Lusall

O e ,.....u..‘_.ua.:\.\ dud el ,a_n__,_;.._,._..g.a_l

aaill Lt R

e
Lo (3]
.............................. ,i:'s_'}-'

'g\\//\ /(i——

e N e

e S e S it

H}lﬂ\_g\_ﬂ_}u’f JLQ—'IIL‘,.MM JqJUdluau!a\dqu \\M ah&u‘a’la.‘é—r.‘ﬁ‘ 4.5.'&33-‘
B g Ay A S e Ul fially 2014/11/10 Gy sial) 2043/ € ) g Al
2014/11/19 fa e Suall 14447 54 [7 2adh 2 3 Llal) el i) g Agaladt (gl




20O
AT AT A
%'X’X’X’X*X’X’X'X’X’X’X’X’X’X'X’X’X’X’X’X’X’X’A’A’A’A’A’A’A’A Pa¥2%a%2

gt
':‘
S :
S :
S — :
K3 O glall :
rat %
: (2
gl %
: (D
Pt %
: ()
ot %
: ()
rat %
: (D
& at
':‘ ':‘
S sy §
S il p giel :
3 L alls o i g
’:1 IV L. e ’:‘
3 S
::: lalyl 4dS / 8 £ dzala :::
S :
3 ey A e S
& 4 | 7/10/2 &% 237 [ 0 30 ol e : (3
:i: /e}‘z.‘“\:\.\SUAJJLm.‘J 2017/ & Jﬁ‘éé” - :i:
S i
S %
3 / J.M.f/ S
'8! ; | i 3
::: Lﬁﬂuuacm_d_e_ :..:
ral ' %
::: MM‘@S/EM‘M\A :::
':1 ':‘
% ey 8 310/ 0e 30 gl e I ks s
0 sl A8 (e alally 2017 /12 / 7 )i 310 / 0 30 (g1 %
AR TYRT AR
& Pal
¢ (2
gl %
; (D
ol %
(2
ral %
¢ (D
ral %
i (2
gl %
(D
& Pal
(D
ol %
¢ (D
ol %
2
& Pal
(D
ral %
¢ (D
Pal %
(D
gl %
: (D
ral %
¢ (2
ol %
(D
ral %
: (2
ral %
¢ (D
Pal %
(2
ral %
¢ (2
al %
(2
Pal %
(D
ral %
s 3
ral %
(D
ral %
2
ral %
¢ (2
Pal %
(D
Pl %
(2
el %
(D
ral %
(D
ral %
(D
ral %
2 3
¢ (D
(3
8!

AATAATATAA'A
ATAAATATATATATAAAATATATAATATATATATATATAATATAATATATATATATATAATATA
TaVA%A%A%A% % A%,



-

T A R A R YA R A A R A R A AV A A A AV A A AV AV AV AV AV AVAVAVAVAVAY AV RV AV AVAY AV AV AVAYAVRV AV RV AV RV AV RV AOROAVR

— 7 == S
ko " CERTIFICATE | S
5 | ’Q:
lt: We certify that this thesis, entitled Clinical Study for Oxidative :::
&% - . Pad
__1': Stress , Lipid Profile and Some Trace Elements in Sera of Patients »24
’ ‘ L . o . . ’ ‘
4‘,: with Heart Failure, was prepared by Ali Adil Ajeel under our :::
——;z supervision at the Department of Chemistry, College of Sciences , :§:
*%: University of Thi-Qar (Iraq) in partial fulfillment of the requirements '*
-——;: for the Master degree of science in chemistry. :::
b B,

4 : T
% fVisor Supérv »::
K (S
5 : ! } (3
": Prof. Asst. Prof. :::
4:: Dr. Raid M. H. Al- Salih Dr. Adnan T. T. Al-Khafaji :::
— 3 3 o Pad
% Department of Chemistry College of Medicine e
¥ College of Sciences University of Thi-Qar Egi
(3 o : &
2 University of Thi-Qar 03
—3 .
(D ()
* &
; (S
’:I In view of the available recommendation, I forward this thesis for :::
> w , '
;:1 debate by the examining committee. :::
* &
| (D
(3 ()
. &
—3 0
8 52
R &
3 3‘ Dr. Ibrahim.Abod.AL-Kafaji p:q
ral ral
4:: Head of the Department of Chemistry :::
_ 62
»:: College of Sciences University of Thi-Qar rt«
Pat
Jg: ’:‘
& &
C (D
¢ 6
8 (3
—gtd "i

POO-OOOOOOLOOVO OO VLDV VOOV VOOV O OOV O0L

.

_



I Pat
& s \&Y\ &
Y £ Pl
Yat al
Yat al
(3 J S P W17 PRRRRPPRRE | S WA B S IRy | Eg
'8, o
gt o . s . gl
% 0 PR Y| 15 UV ST V95 VRS W P PP PSP o %
Pat A
< ' . X <
% ot g by S il gl 36 Al s n JOB T des ;%
s e 8l
:g J&ﬁ%\ \/Jc)uu»\.“ .. (g)sg& J...\,qls» M‘u"‘u}?\ @wdb)&ﬂ\&bu&}\ :2:
% A U VRPN SN P I S TR B S B\ 3
’al * Pal
:z: . . . 5 » . s 4 :E:
>:< c.’)‘;iﬁ\&mpwdﬁ e D\ il U/M&U&KJJ! V\da\d&:w‘u\s"uﬂé‘ s
Pat Pat
(3 3
:? sl ddl b Joaed o os :%:
Pat Pat
(3 . | 3
8 BBl s llnd) WL ) G S 8
Pat Pat
§ roH) . oy s §
Pal (
03 3
O . s » .
6 S s ALelo b el ko M e ST ) Eg
Pal - - " {]
& 3
(2 - . 0
€ Lol pleike 3 aa e sadl pomiaad) s Eg‘
w - i - ) ’ 0‘
Eg P pP P PR VX [P 1 S RO YUY PO S VS Eg
Pal rat
03 3
? sl el ably wllne ) ;?
Pal Pat
A 4 » &
(S S RNE S C U (o -PIVE e W AR VS O | PO P IS N
Pal

3

O _ . .

::: us\éﬂ\c)\:w&}u\.s‘-. . ww)d&\yﬁ\dl

Pal -

3

(D s )

§ 8 el s e A e

>.1

>.1

-0 Or-O-O-OR-O-O-O-O-Or-O-O- OO R-O-O-O-O-O-O-O-O-O-OOX



Pal )
3 &
Pal ’al
S Acknowledgements 3
Pal \
(2 (2
Pal "al
::: First and foremost , | am deeply grateful to the Almighty Allah :2:
A A
< - - <
:g: who helped me complete this thesis . :g:
(D (D
Pal Pal
»ﬁ | wish to express my deepest gratitude to my supervisors Prof . :ﬁ
Pat A
:g Dr. Raid M. Hannun , and Asst. Prof. Dr. Adnan T. Alkhafaji for :g
:2: introducing me to the interesting field of science and for providing me with :2:
< g
:g: the opportunity to carry out this study. | also thank them for invaluable :g:
(D i . L . . (D
'8! advice, patience and inspiring guidance throughout this work . '8!
ral Pal
e e
< ol
:g: | .d also like to thank Prof. Dr .Mohammed A. Awda , the dean of :g:
() i (2
::j the college of Science , for help and support . | am also most grateful to :::
::: head of chemistry Department Asst .Prof . Dr . Ibrahim.Abod.AL-Kafaji . :i:
al al
b g
::: | will not forget the help and appreciation of the blood sample ;3;
() (2
::: room of AL . Hussein Teaching Hospital and the staff of Coronary Care :::
Pal ral
::: Unit . | would like to thank the heart failure patients for their donation of :ﬁ:
() . (2
::j blood . | wish them fast recovery . ::j
X Pal
».: | cannot find any word to express my sincere appreciation and :.:
)

:? gratitude to my family for their help and support . :?:
Pal Pal
62 2
::: Last but not least , | would like to thank everyone who provided »::
ral ral
'3‘ any assistance even with a single word . '3‘
(S (3
Pal Pal
(D (D
::: And apologized to all those who help me even if the word did not :::
Pal Pal
::: remind him but | say .. Thank you very much and God richly rewarded . :::
(S (3
(S S
(S (3
(S 8
(S (3
(S S
(S (3
(S 8
(S (3
(S S
(S (3
Pal Pal
2 &
(D (D
'8 3

P00V VOVVVVVVVVVOVVVVVVVV VDV VDV VDOV VOV

"a®a®a%2%2%2%A%"a%



Pal Pal
,% ............................................................................ INDEX %
05 (S
(S (S
'al hal
< <
(D (D
¢S ¢S
s Contents lndex s
< <
e e
b h<
e e
< <
;31 Content Page ;31
;31 Contents Index -1V ;31
;31 Tables Index V-Vi :;:
S Figures Index VIV 8
;:: List of Abbreviations IX-XII :;:
S Summary XII-XIV 8
::: 1 Chapter One : Introduction ;3:
& 1.1 Heart Failure 1 &
S S
::j 1.2 Classification of Heart Failure 2 %}
ral Pal
::: 1.3 Symptoms of Heart Failure 4 :::
D )
::1 1.4 Causes of Chronic Heart Failure 5 ::1
. . - Pal
::: 1.5 Diagnosis of Heart Failure 5 e
Pal Pal
(D - (D
::j 1.6 Treatments of Heart Failure 7 ::j
Pal al
::: 1.7 Complications of Heart Failure 8 :::
::: 1.7.1 Arrhythmias 8 :::
::: 1.7.2 Depression 8 :::
::: 1.7.3 Cachexia (wasting) 8 :::
>:< 1.7.4 Sexual dysfunction 9 :::
ral
>:< 1.75 Stroke and thromboembolism 9 :::
ral
(D (D
::1 1.8 Risk Factors 9 ::1
Pal Pal
::: 1.9 Oxidative Stress 10 :::
(D (D
8! — —— 8!
e 1.10 Lipid Peroxidation (LPO) 11 :::
ral . "
e 1.11 Antioxidants 13 e
ral . Pal
e 1.11.1 | Ceruloplasmin (Cp) 14 e
(2 (3
(D (D
(3 | (3
¢S (S
(S (3

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



"’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X'X"X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’z‘

e INDEX ®
¥ ¥
2 2
:;: 1.11.2 Transferrin (TT) 14 :g:
:;: 1.12 Lipids and Lipoproteins 15 :g:
(D (D
::1 1.13 Heart Failure with Trace Elements 17 %:
'al hal
:g 1.13.1 Iron (Fe) 17 :g
< <
:g: 1.13.2 | Copper (Cu) 18 :g:
(D - (D
(3 1.14 Aim of Study 19 (3
e e
:‘j 2 Chapter Two: Materials and Methods :{:
:i: 2.1 Design of study 20 :::
:i: 2.2 Collection of blood sample 22 :f:
:i: 2.3 Chemicals 24 :f:
::: 2.4 Instruments 24 :f:
::: 2.5 Biochemical parameters 25 :f:
::: 2.5.1 Determination of Serum Malondialdehyde 25 :f:
»:1 252 Determination of  Serum Ceruloplasmin 27 >:<
::: Concentrations :::
:.: 2.5.3 Determination of serum Transferrin concentrations 29 :.:
& 2.5.3.1 | Determination of Serum Iron Concentration 29 e
:0} 2.5.3.2 Concentration Total Iron Binding Capacity 31 :0}
& (T.LB.C) s
(3 1.B. — 3
% 2.5.4 Determination of Serum Lipid Profile 33 %
::j 25.4.1 Determination of Serum Cholesterol Concentrations 33 ::j
::: 2.5.4.2 Determination of Serum Triglyceride Concentration 35 :::
::: 2.5.4.3 Determination of Serum VLDL Concentration 37 :::
ral Pal
— - (D
:? 2.54.4 Determination of Serum HDL-C Concentration 37 ::j
Pal Pal
>:< 2.5.4.5 Determination of Serum LDL-C Concentration 38 :::
Pal
::: 255 Determination of Trace Elements Concentrations 39 :::
::: 255.1 Determination of Serum Iron Concentration 39 :::
>:< 2.5.5.2 Determination of Serum Copper Concentration 39 >:<
(> 2.6 Statistical Analysis 40 (>
¥ ¥
::: 3 Chapter Three: Results and Discussion :::
(S (S
ral Pal
& | *
(2 (D
(S (3

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



"’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X'X"X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’z‘

)

C TR INDEX (3
¥ ¥
2 2
:;: 3.1 General Comparison for all Studied Parameters 41 :g:
:;: 3.1.1 Serum Malondialdehyde Concentration 41 :g:
:g: 3.1.2 Antioxidant system 43 :g:
() (D
::1 3121 Serum Ceruloplasmin Concentrations 43 %1
'al hal
e 3.1.2.2 Serum Transferrin Concentrations 45 e
8! 8!
< — . . b<
& 3.1.3 Serum Lipid Profile Concentrations 46 &
gl b<
() _ ()
::j 3.14 Serum Trace Elements Concentrations 48 %}
Pal Pal
:i: 3.2 The Studies Parameters According to Types of HF 50 :i:
:i: 3.2.1 Serum Malondialdehyde Concentration 50 :f:
% 3.2.2 Antioxidant system 51 %
(S ¢S
::1 3.22.1 | Serum Ceruloplasmin Concentrations 51 :21
X X
::: 3.2.2.2 Serum Transferrin Concentrations 53 ;31
() ()
ral — . . Pal
e 3.2.3 Serum Lipid Profile Concentrations 54 e
ral Pal
D . )
::j 3.24 Serum Trace Elements Concentrations 56 ::}
Pal Pal
::: 3.3 The Studies Parameters According to the Sex 57 :::
(D ()
::: 3.3.1 Serum Malondialdehyde Concentration 57 :::
::: 3.3.2 Antioxidant system 59 :::
Pal Pal
::j 3.3.2.1 Serum Ceruloplasmin Concentrations 59 ::j
>:< 3.3.2.2 Serum Transferrin Concentrations 60 >:<
::: 3.3.3 Serum Lipid Profile Concentrations 61 ::}
ral Pal
::: 3.34 Serum Trace Elements Concentrations 63 :::
D (D
::1 3.4 The Studies Parameters According to the Age 65 ::1
Pal Pal
(D - - (D
::j 34.1 Serum Malondialdehyde Concentration 65 ::j
::j 3.4.2 Antioxidant system 67 ::j
::j 3421 Serum Ceruloplasmin Concentrations 67 ::j
::j 3.4.2.2 Serum Transferrin Concentrations 68 ::j
ral Pal
::: 3.4.3 Serum Lipid Profile Concentrations 70 :::
¥ ¥
S 1 S
¥ ¥
(2 (D
(S (3

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



"’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X'X"X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’z‘

Pal
T T T PP PP PP PP PP INDEX &
Pal Pat
3 —eeeeeeeeeeeeee X
:;: 344 Serum Trace Elements Concentrations 72 :g:
() ()
::1 35 The Studies Parameters According to the Smoking 74 %1
¢S 8
'8! 3.5.1 Serum Malondialdehyde Concentration 74 O
< — %4
:g: 3.5.2 Antioxidant system 76 :g:
() . . ()
::j 3.5.21 Serum Ceruloplasmin Concentrations 76 %}
Pal Pal
:i: 3.5.2.2 Serum Transferrin Concentrations 177 :f:
& 4
:s 3.5.3 Serum Lipid Profile Concentrations 78 :s
S S
;31 354 Serum Trace Elements Concentrations 80 :::
()
Pal - Pal
»ﬁ Conclusions and Future Works »ﬁ
Pal - Pal
»:q Conclusion 82 »ﬁ
(S ¢S
8! Future work 83 8!
S

%4
::1 References 84 %
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
(S (S
8 (S
(S (S
8 (S
(S (S
8 (S
(S (S
8 (S
(S (S
8 8
(S (S
¢S (S
Pal Pal
(3 IV (S
¢S (S
(S (3

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



"’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X'X"X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’z‘

Pal al
,% ............................................................................ INDEX %
05 (S
(S (S
s Tables [ndex s
(S (S
'al hal
gt gt
e e
gt gt
;31 No Tables Page ;31
:{: 1.1 | Leftventricular ejection fraction and systolic Function 4 :{:
8 1.2 | Causes of Heart Failure 5 |
(S (S
al . al
8! 2.1 | Data of patients HF and controls groups 20 | g
ba Pa
g _ g
8 2.2 | Data of the studied groups 21 | &
X Pal
() ()
::: 2 .3 | Data of all sex groups 21 %:
Pal al
() (2
::1 2.4 | Data of all age groups 22 ::1
Pal Pal
(D ()
:0} 2.5 | Data of smoking groups 22 :0}
::j 2.6a | The clinical chart of the study 23 ::j
Pal Pal
::: 2.6 b | Biochemical tests of the study 23 :::
(D (D
Pal Pal
::: 2.7 | Chemicals and their suppliers 24 :::
() ()
Pal Pal
::: 2 .8 | The instruments and their manufacturers 25 :::
(D (D
ral . Pal
>:< 3.1 | Serum MDA concentrations of control and HF groups 42 >:<
al Pal
() (D
::1 3.2 | Serum Cp concentrations of control and HF groups 44 ::1
Pal Pal
(D (D
::1 3.3 | Serum Tf concentrations of control and HF groups 45 ::1
ral Pat
() ()
::} 3.4 | Serum Lipid Profile concentrations of control and HF groups 47 ::}
Pal Pal
(D - (D
:0} 3.5 | Serum (Iron,Copper) concentrations of control and HF groups 49 :0}
::: 3.6 | Serum MDA concentrations of control , HF Mild , HF Mod and HF | 50 :.:
e Severe groups €2
(S (S
(3 (3
(S (3

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



"’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X'X"X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’z‘

)
::1 ............................................................................ INDEX ,:1
(3 (3
»& 3.7 | Serum Cp concentrations of control , HF Mild ,HF Mod and HF Severe | 52 %
(3 roups 0
s group _ : 8!
:.: 3.8 |Serum Tf concentrations of control , HF Mild , HF Mod and HF | 53 :.:
R Severe groups R
m - - - - - m
(2 3.9 | Serum Lipid Profile concentrations of control , HF Mild , HF Mod and | 55 | &
e HF Severe groups e
:2: 3.10 | Serum (Iron,Copper) concentrations of control , HF Mild , HF Mod and | 56 :2:
8 HF Severe groups 8
e e
:K: 3.11 | Serum MDA concentrations of all sex groups 58 :K:
A' A
g g
;;: 3.12 | Serum Cp concentrations of all sex groups 59 :;:
(D ()
Pal al
:i: 3.13 | Serum Tf concentrations of all sex groups 61 :f:
A' A'
g g
>:< 3.14 | Serum (TCH, TG, HDL-C, LDL-C and VLDL) concentrations of all 62 rg
'8! sex groups '8!
S Pa
X Pal
::: 3.15 | Serum (Iron,Copper) concentrations of all sex groups 64 ;;:
() ()
Pal Pal
::: 3.16 | Serum MDA concentrations of all age groups 66 :::
(D ()
::: 3.17 | Serum Cp concentrations of all age groups 67 :::
Pal Pal
(D ()
::: 3.18 | Serum Tf concentrations of all age groups 69 E::
(3 S
::1 3.19 | Serum (TCH and TG) concentrations of all age groups 71 ::1
Pal Pal
(D (D
::: 3.20 | Serum (HDL-C, LDL-C and VLDL ) concentrations of all age groups 71 :::
(S (S
'8! 3.21 | Serum (lron,Copper ) concentrations of all age groups 73 |8
(S (S
Pal Pal
:g 3.22 | Serum MDA concentrations of smoking groups 75 :gj
al Pal
'3‘ 3.23 | Serum Cp concentrations of smoking groups 76 ':‘
(S (S
Pal Pal
2 3.24 | Serum Tf concentrations of smoking groups 77 | &
" )
% [ 3.25 |Serum (TCH, TG, HDL-C, LDL-C and VLDL) concentrations of 79 | &
(> smoking groups (>
K R
::: 3.26 | Serum (Iron,Copper) concentrations of smoking groups 81 :::
al Pat
¥ ¥
3 v s
(2 (2
(S (3

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



"’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X'X"X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’z‘

)

,:1 ............................................................................ INDEX ::1
05 (S
ral Pal
(D (D
'al hal
< <
e " e
< <
3 lgures 3
¥ 2
A A
b h<
:2: No Figures Page :2:
< b
0 1.1 | The process of lipid peroxidation 12 (2
¥ 2
® _ . . (2
:2} 1.2 | The generalized structure of plasma lipoprotein 16 :g
b g
:%: 3.1 | Serum MDA levels of control and HF groups 42 :%j
Pal Pal
:? 3.2 | Serum Cp levels of control and HF groups 44 :g
X X
::: 3.3 | Serum Tf levels of control and HF groups 46 :g:
(D ()
::: 3.4 | Lipid profile levels of control and HF groups 48 %:
ral Pal
D )
::1 3.5 | Serum (Iron,Copper) of control and HF groups 49 ::1
Y] Pal
(D ()
(3 3.6 | Serum MDA levels of control and Type of HF groups 51 (3
::j 3.7 | Serum Cp levels of control and Type of HF groups 52 ::j
Pal Pal
':‘ 3.8 | Serum Tf levels of control and Type of HF groups 54 '3‘
3 (S
Pal Pal
:? 3.9 | Lipid profile levels of control and Type of HF groups 55 :?
Y] Pal
& 3.10 |Serum (Iron,Copper) levels of control and Type of HF | 57 &
¥ ¥
(3 groups ()
¥ ¥
::: 3.11 | Serum MDA levels of all sex groups 58 :::
O (D
ral Pal
>:< 3.12 | Serum Cp levels of all sex groups 60 >:<
ral Pal
D (D
::1 3.13 | Serum Tf levels of all sex groups 61 :::
Pal Pal
(D (D
::1 3.14 | Lipid profile levels of all sex groups 63 ::1
ral Pal
O (D
:0} 3.15 | Serum (Iron,Copper) levels of all sex groups 64 :0}
D (D
(3 (3
¥ ¥
(D (D
(3 Vil :0}
O (2
(S (3

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



C TR INDEX ::1
(2 Pal
Pal O
£ _ 63
»& 3.16 | Serum MDA levels of all age (control and patients) | 66 :,:
(3 groups (3
;31 3.17 | Serum Cp levels of all age (control and patients) groups 68 %:
(2 Pal
’al - (D
% 3.18 | Serum Tf levels of all age (control and patients) groups 69 :s
& gt
:2: 3.19 |Serum(TCH,TG,HDL-C,LDL-CandVLDL) levels| 72 :g:
:g of all age (control and patients) groups 2
at gt
% 3.20 | Serum ( Iron and Copper ) levels of all age (control and | 73 :;:
:s patients) groups :;:
'8! : 03
;3; 3.21 | Serum MDA concentrations of smoking groups 75 ::j
(2 al
’al - (2
% 3.22 | Serum Cp concentrations of smoking groups 77 :2:
ral
() Pal
::: 3.23 | Serum Tf concentrations of smoking groups 78 :%:
Pal
(2 . al
::: 3.24 | Serum Lipid Profile concentrations of smoking groups 80 :i:
Pal O
() - - Pl
::1 3.25 | Serum (Iron, Copper) concentrations of smoking groups | 81 %
Pal
(D Pl
(3 (3
S S
'8 (3
S s
'8! (3
S s
(3 (3
S S
(3 (3
s S
(3 03
S S
3 ®
S S
3 ®
S 3
3 03
s S
'8! ®
S S
'8! ®
S 3
'8! ®
s S
3 0>
(S (S
8 8
(S (S
¢S (S
(S (S
ral >.1
(2 Pat
3 VI (3
0 o
3 »

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



"’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X'X"X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’z‘

Pal )

T T T PP PP PP PP PP INDEX ,:1
05 (S
al Pat
(D (D
¢S 8
:;: 4 o o :g:
S List of Abbreviations %
'al hal
gt gt
* 4- HNE 4-hydroxyalkenals :s
al A Absorbance 8!
ral Pat
o o
A . A
:{: ABG Acrterial blood gas :{:
A' A'
al ACE anglotensin-converting enzyme al
gt gt
s AF Atrial fibrillation 8
Pal <
8! ATP Adenosine tri phosphate al
X Pal
() ()
::: CAD Coronary Artery Diseases %:
Pal Pal
() (D
::} CBC Complete blood count ::1
Pal Pal
(D ) (D
(3 CCU Coronary Care Unit (3
::j CHD Congenital Heart Disease ::j
Pal Pal
::: CHF Chronic Heart Failure :::
(D (D
Pal Pal
::: CM Chylomicrons :::
() ()
Pal " Pal
8 Cp Ceruloplasmin e
Pal Pal
(D (D
::: CO Cholesterol oxydase :::
al Pal
(D (D
::} CE Cholesterol esterase ::}
Pal Pal
(D — - (D
::j CKD Chronic Kidney Disease ::j
ral Pal
::: CVvD Cardiovascular disease :::
(D (D
Pal Pal
>:< DM Diabetes Mellitus >:<
(3 (3
al Pat
¥ ¥
(2 (2
(S IX (3
(2 (2
(S (3

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



Pal al
,% ............................................................................ INDEX %
Pal Pal
'8 DNA Deoxyribonucleic acid :,:
(D (D
Pal — Pal
R D.W Distilled Water R
Pal Pal
K ECG Electro Cardio Graphic 04
gt gt
(D ()
::1 Echo Echocardiography %1
Pal al
’:‘ EF Eject Fraction ’i‘
e ] e
at gt
;31 GPO Glycerol-3-phosphate oxidase :;:
(D ()
Pal al
:i: GK Glycerol kinase :i:
A' A
gt : gt
& GUE General Urine Exam o
g g
() ()
::: HIV human immunodeficiency virus %:
ral al
() (2
::1 HDL High density lipoprotein :21
X Pal
’:‘ HF Heart Failure ’:‘
(S (S
ral Pal
D - - —— - )
::j HFpEF Heart Failure with preserved Ejection Fraction ::j
Pal Pal
::: HFrEF Heart Failure with reduced Ejection Fraction :::
(D (D
Pal Pal
::: HTN Hypertension :::
() ()
Pal . Pal
& ID Iron deficiency &
Pal Pal
(D (D
::: IHD Ischemic heart disease :::
ral Pal
(D ()
(3 LA Left atrial (3
03 LH lipid hydroperoxides (3
Q 2
::: LVEF Left Ventricular Eject Fraction :::
() ()
Pal Pal
::: LVSD Left Ventricular Systolic Dysfunction :::
(D (D
ral Pat
>:< LV Left ventricular >:<
al Pat
(D (D
. T . ),
::: LDL Low density lipoprotein ;::
al Pal
o o
¥ ¥
(2 (2
(3 X (2
(2 (2
(S (3

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



Pal al
,% ............................................................................ INDEX %
05 (S
(3 = — (3
'8! LPO Lipid peroxidation :ej
(D (D
Pal . — " Pal
R LSD Least Significant Difference R
Yal ha'
< . . . . b<
:2: MAGGIC | Meta-Analysis Global Group in Chronic Heart Failure .2:
¢S MDA Malondialdehyde (3
e e
gt : : gt
:g: MI Myocardial Infarction :g:
;:: NYHA New york heart association :;:
:{: PAP 4-Amino-antipyrine :{:
o o
& POD peroxidase &
g g
& S e
»:1 PPD Para-phenylene diamine 8
ral al
() (2
::1 PTA Phosphotungstic acid Egi
Pal

() _ ()
(3 PUFA Poly Unsaturated Fatty Acid (3
:.j RAAS renin—angiotensin—aldosterone system ::j
(D

Pal Pal
>:< RV Right ventricular 't‘
(S (S
Pal Pal
»:1 ROS Reactive Oxygen Species >:<
(S (S
Pal . . . Pal
>:< RNS Reactive Nitrogen Species >:<
Pal Pal
(D ()
::: RF Renal Failure :::
ral Pal
O _ O
::} rpm Rotor per minute E:i
al

(D — (D
[:j SD Standard deviation ::j
ral Pat
::: SOD Superoxide dismutase :::
() ()
Pal Pal
::: TBARS Thio barbituric acid reactive substance :::
(D (D
Pal - _ - Pal
£ TCA Tri chloro acetic acid :&
al \
C 2
::: TCH Total cholesterol .::
al Pal
(S (S
(3 XI (3
¢S (S
(S (3

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



"’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X'X"X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’X’z‘

C P INDEX &
63 Pal
2 05
Pl = .
63 Pat
< Tf Transferrin (S
& (S
ad . - s
P24 TG Triglyceride o
:2: TIBC Total Iron Binding Capacity ,&
(3 uv Ultra-Violate o
:‘j VHD Valvular Heart Disease (3
% 0
gt _ _ X
;3; VLDL Very low density lipoprotein %:
. Pad
I e
¥ WR Working reagent 8!
& 8!
! 3
< b
3 8
. Pad
Pal A
3 8
. Pad
% 8
3 05
2 ¢S
3 ¢S
2 05
3 05
% 8
3 05
% 05
3 ¢S
3 05
3 ¢S
3 05
3 ¢S
% ¢S
3 ¢S
% #
3 ¢S
e ¢S
3 ¢S
% #
3 S
2 #
3 ¢S
% #
3 ¢S
% #
3 ¢S
3 #
3 S
2 ¢S
% S
2 ¢S
2 S
e ¢S
Pad S
= Pal
O Xl o
% 05
(3 5

- O-0-O-O-O--O-O-O--O-Or-Or-O-O-O-O-O-O-O-O-O-O-O-OXO-O-O-O- ORI O-OR-OXORO-O-O-ORO-O-O-O- RO O-O- O



) )
3 &
o 2
(2

umimary
al al
al al
:g Heart failure is a chronic progressive clinical syndrome where the heart is :f}
"8l i i i i . 8!
& unable to provide the different organs with adequate circulation of blood due to 2
< gl
:%j abnormality in the heart and changes in the hemodynamic , kidney , nerve and :%:
::1 hormone system . :::
al ral
al al
:g: This study is conducted to elicit the role of oxidative stress status :g:
() . . . . . . (2
::j (malondialdehyde) (MDA) , (ceruloplasmin , transferrin) (Cp , Tf) , lipid profile :::
::: (cholesterol , triglyceride , high density lipoprotein , low density lipoprotein , :i:
Pal ral
:g very low density lipoprotein) (TCH , TG, HDL-C, LDL-C, VLDL) and some :g
:ij trace elements (copper , iron) in patients with systolic heart failure (HF) :g
X Pal
* 8
::: The study includes 74 patients , who were attending AL-hussein teaching »::
Pal Pal
:g hospital in Thi-Qar,Iraq especially, in the coronary care unit (CCU) , with 74 :i:
'8! healthy persons as a control group . The diagnosis was made by the consultant '8!
(S (3
Pal . . . L. . i Pal
>:< medical staff based on medical history , symptoms , clinical examination and >:<
Pal Pal
e other investigations . s
Pal ral
(D (D
Pal Pal
(D (D
Pal ral
::: Measuring parameters besides the general comparison , were studied on :::
() i i : . (D
::j the basis of four variables types of disease ( mild , moderate , severe ) , sex ::j
::1 (male , female) and age into four groups (40-49, 50-59, 60-69 and 70-79 year) :::
Pal Pal
>:< (A, B, C, D)respectively, as well as smoking . >:<
(S 8
ral Pal
() (D
Pal Pal
(D (D
ral . . Pal
»:q Throughout the general comparison between the patients and the control »:q
ral Pal
::: group , the results show a significant increase in the serum levels of (MDA) , :::
() (D
::} (Cp) , (TCH) , (TG) , (LDL-C) , (VLDL) and (copper) (P<0.05) , and a :::
Pal Pal
::: significant decrease in the serum level of the (Tf) , (HDL-C) and ( iron) :::
(D (2
(3 (P<0.05) . 3
2 G2
¥ 2
2 02
(D (D
¢S (3
O Xl 8!
¢S (3
(S (3

-0 Or-O-O-OR-O-O-O-O-Or-O-O-O-ORR-O-O-O-O-O-O-O-O-O-OROX



Pal ral
o 2
o 2
o 62
:g: According to the types of disease , there is only a significant increase in :;:
A A
:g severe heart failure in both MDA and copper in patient group in comparison :f}
< ot
2 with mild and mod heart failure , and significant increase in concentration of R
gt gl
:%j serum TCH in patients of (HF severe , HF mod) group in comparison with :%:
0 patient of (HF mild) (P<0.05) . Also there is a presence of a significant decrease :%:
(D (D
Pal al
:i: in HDL-C and iron in patient of (HF severe) group in comparison with patient :ﬁ:
A' A
::j of (HF mild and HF mod) (P<0.05) , and no significant differences in (TG) , ::j
Egi (VLDL), (LDL-C), (Cp) and (Tf) with types heart failure. Egs
() (D
Pal ral
:i: According to sex , the study shows a significant increase in serum copper :i:
A' A
:2} levels in female in comparison with male (P<0.05) and a significant decrease in :2}
g . : . : : ol
>:< serum iron levels in female in comparison with male (P<0.05) , and no effects R
X Pal
::: of sex on remaining parameters . ;3;
::} According to age , there is a significant increase in (iron) in (D,C) ::}
'a! . . . . ) ) Pal
::: patients group in comparison with (A,B) patients group , and there is a :::
:g significant increase in (TCH , MDA) and a significant decrease in (HDL-C) in :§:
::: (B,C,D) patients group in comparison with (A) patient group , and there is a :::
Pal ral
::: significant increase in (LDL-C) and a significant decrease in (Tf) in (D) patient :::
(D i . . . g (D
::j group in comparison with (A,B,C) patients group , and show no significant ::j
::: differences in concentration of serum Cp ,TG,VLDL and copper in all patient :::
Pal Pal
>:< age groups >:<
(S 8
(S (3
::} According to smoking , the study shows smokers have significant ::j
Pal . . . Pal
>:< increase in concentrations of serum (TCH , TG, LDL-C , VLDL , MDA , Cp >:<
Pal Pal
::: and iron) and significant decrease in concentrations of serum (HDL-C and :::
(D (D
::: copper) . and no significant differences in concentration of serum Tf compared :::
ral Pal
>:< to non-smoking group . :31
ral \
(S (3
8 (3
(S (3
¢S (3
al al
o 02
(2 (2
O X1V 8!
¢S (3
(S (3

-0 Or-O-O-OR-O-O-O-O-Or-O-O-O-ORR-O-O-O-O-O-O-O-O-O-OROX



Pal Pad
(3 (3
(3 ()
(3 ()
& &
ral Pal
al Ya
Yal Ya
al Ya
Yal Ya
Yal Ya
g <
g <
g g
g <
< <
< - <
< <
% <
< <
< <
8 02
< (<
03 (5
O O
Pal Pad
03 (5
O O
Pal Pad
& (2
& (2
& (2
& (2
& (2
& (2
& (2
& (2
& (2
& (2
& (2
& = (2
& s (2
& - (2
& k (2
& = (2
& - (2
& o (2
& - (2
& (2
& (2
& (2
& (2
& (2
& (2
& (2
0 (2
& (2
0 (2
& (2
& (2
& (2
0 (2
& (2
0 0
& (2
0 0
& (2
0 (2
& (2
O O
O O

-0 Or-O-O-OR-O-O-O-O-Or-O-O-O-ORR-O-O-O-O-O-O-O-O-O-OROX



CHAPTERONE. ...covuiiiruiiiiaiiiiniiiniaeesnnns INTRODUCTION

1-1: Heart Failure :

Heart failure (HF) , also called congestive heart failure (CHF) ,
occurs when the heart is unable to pump sufficiently to maintain blood
flow to meet the body's needs , ultimately , significant morbidity and
mortality ( Task, F et al., 2012 ; McMurray et al., 2012 ; Mazurek and
Jessup, 2017) . HF is a progressive , clinical syndrome (Mazurek and
Jessup, 2017) .

In many countries , (1-2) % of adults and more than 10 % of
elderly people have HF (Mosterd and Hoes, 2007) . With a 1-year
survival rate of only (30-40) % (Mozaffarian et al., 2015) . Furthermore ,
the number of people with HF has rapidly increased in the past few
decades , and is estimated to continue increasing until 2035 (Mozaffarian
etal., 2015) .

About 5.7 million adults in the united states have HF. One in nine
deaths in 2009 included HF as contributing cause . About half of people
who develop HF die within 5 years of diagnosis (Writing Group
Members et al., 2016) .

CHF is common , with approximately 900,000 people living with
the condition in the United Kingdom (Mant, Al-Mohammad and Davis,
2010) . HF affects 26 million people globally (Ambrosy et al., 2014) .

CHF can occur in all age groups ; however , its prevalence
increases with age (Ponikowski et al., 2016) , with an average age of 77
years (Mosterd and Hoes, 2007) . One in ten patients dies in hospital , and
between one quarter and one third of those who survive die within one

year of admission (Mcdonagh et al., 2013) .
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In spite of the availability of a number of therapeutic strategies to
treat patients with HF, the disheartening fact about HF is that , within 5
years of diagnosis , the mortality is a whopping 50% (Goenka et al.,
2017) .

HF is an increasing public health problem accelerated by a rapidly
aging global population ( Deng et al., 2011 ; Qing lou , Ajit janardhan,
2012) . HF develops secondary to another disease process and is not a
disease in itself (Butler, 2012) .

The terms chronic heart failure (CHF) or congestive cardiac
failure (CCF) are often used interchangeably with congestive heart
failure. CHF is a dynamic and progressive syndrome , which develops
secondary to structural or functional abnormalities of cardiac tissue
(Ponikowski et al., 2016) .

1-2 : Classification of Heart Failure :

Depending on the time of onset , HF is classified as acute or
chronic . There is a difference between acute and chronic HF , acute HF
Is characterized by a rapid onset of symptoms and insufficient cardiac
function , in contrast to chronic HF which seldom presents with acute
exacerbations (Nieminen et al., 2005) .

HF previously classified as either low-output or high-output failure,
where low-output failure predominates . Low-output failure is
characterized by a decreasing volume of blood that is being pumped by a
weakened heart in patients . Low-output failure is divided into left
ventricular (LV) , right ventricular (RV) and biventricular failure based
on the location of the deficit (Nieminen et al., 2005) . Since the left
ventricle is the major pumping chamber of the heart , left ventricular

failure is most common . Left ventricular failure is divided into systolic

2
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or diastolic dysfunction , where systolic is more common (Brian et al.,
2013) .

In high-output failure the heart itself is healthy and often pumps a
normal or even higher than normal volume of blood . Because of high
metabolic demands caused by other underlying medical disorders (e.g.,
hyperthyroidism , anaemia) (Brian et al., 2013) .

Current guidelines support the use of HFrEF and HFpEF to replace
systolic HF and diastolic HF, respectivel (Mazurek and Jessup, 2017) .

Clinically, it is typically classified into two major types based on
the functional status of heart : heart failure with preserved ejection
fraction (HFpEF) and heart failure with reduced ejection fraction
(HFrEF) (Mitter and Yancy, 2017) .

HFrEF , Left ventricular systolic dysfunction results from the
impaired contraction of the left ventricle , in the systolic or ‘pumping
phase’ of the cardiac cycle . It is usually associated with a reduction in
left ventricular ejection fraction , and is referred to as HFrEF or systolic
dysfunction . This is the usual pattern of acute and chronic HF
(Nicholson, 2008) .

HFpEF , HF with preserved or ‘normal’ ejection fraction results
from impaired left ventricular relaxation , which occurs in the diastolic or
‘relaxation phase’ of the cardiac cycle . This is known as diastolic
dysfunction (Nicholson , 2008 ) .

Left Ventricular Ejection Fraction (LVEF) , often referred to as
Ejection Fraction (EF) , is a calculation used to measure the percentage of
blood forced out of the left ventricle with each contraction . It is used to
classify the severity of Left Ventricular Systolic Dysfunction (LVSD)
(Table 1-1) (Brake and Jones, 2017) .
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Table (1-1) : Left ventricular ejection fraction and systolic Function .

Left Ventricular Ejection | Systolic Function

Fraction (%)

2 55 Normal

45 - 54 Mild left ventricular dysfunction

36 -44 Moderate left ventricular dysfunction
<35 Severe left ventricular dysfunction

1-3 : Symptoms of Heart Failure :

The clinical symptoms of HF are generally the result of reduced
cardiac output and the accumulation of excess fluid; for example ,
breathlessness (Clyde W. Yancy, 2017) , orthopnoea , paroxysmal
nocturnal dyspnoea , peripheral oedema (Butler, 2012) , fatigue and
exercise intolerance (Ikram, 1995; Badgett et al., 1996) . However , such
symptoms are not exclusive to HF and it can be difficult for less
experienced practitioners to identify the signs of the condition , leading to
challenges in its recognition (Brake and Jones, 2017) .

As well as physical symptoms , patients with HF can also experience
mental health problems , including low mood , anxiety and depression . A
study by Jiang et al (2001) demonstrated that 13.9 % of the patients
hospitalised with HF had major depressive disorder , irrespective of age ,

ejection fraction and New York Heart Association classification .



CHAPTERONE. ...covuiiiruiiiiaiiiiniiiniaeesnnns INTRODUCTION

1-4 : Causes of Chronic Heart Failure :

There are many possible causes of HF (show in table (1-2)).
Myocardial ischaemia is the most common cause in patients , with many
patients having a history of myocardial infarction (MI) (NICE Guideline,
2010) .

Table (1-2) : Causes of Heart Failure (Butler, 2012) .

1- Coronary heart disease : ischaemia , myocardial infarction
(Department of Health, 2009) .
Hypertension (Cunha, 2011) .

w N
1 1

Valvular heart disease : mitral or aortic (Cowie et al.,1999) .

S
1

Arrhythmias : atrial fibrillation , complete heart block .

ol
1

Congenital heart disease : atrial or ventricular septal defects
(Cowie et al.,1999) .
Cardiomyopathy : dilated , hypertrophic , viral , myocarditis

»
1

, familial , post-partum (Lewis et al., 2007) .

\l
1

Toxins : chemotherapy , alcohol .

(00}
1

Hypothyroidism .

(o]
1

Infection : viruses , human immunodeficiency virus (HIV) ,

bacteria , post-partum .

1-5 : Diagnosis of Heart Failure :

Early diagnosis of HF in patients without clinical symptoms is often
difficult due to the lack of universal access to screening echocardiography
and the costs associated with it ( Ky et al., 2012 ; Richter et al., 2013) .

The diagnosis of HFpEF is more challenging than the diagnosis of
HFrEF . Patients with HFpEF generally do not have a dilated LV, but
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instead often have an increase in LV wall thickness and / or increased left
atrial (LA) size (Ponikowski et al., 2016) .

However , most patients with HFrEF (previously referred to as
‘systolic HF”) also have diastolic dysfunction, and subtle abnormalities of
systolic function have been shown in patients with HFpEF (Ponikowski et
al., 2016) .

Patients’ prognosis remains poor and few conditions can compare
with HF for its diverse effects on patients and its high morbidity and
mortality (Metra et al., 2017) , Diagnostic test methods include (Maisel,
2002) :-

1- Patient history and physical examination including the findings of
edema abnormal heart sounds , and the presence of crackles with

dyspnea .

N
1

Chest x-ray examination .

w
1

Electro cardiography (ECG) .
Arterial blood gas test (ABG) .

Liver function studies .

oS o1 b~
1 1 1

Renal function studies .
Complete blood count (CBC) .

® ¥

Echocardiography (Echo) .

(o]
1

S. Lipid profile .
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1-6 : Treatments of Heart Failure :

The last year have witnessed major advances in treatment of HF
(Metra et al., 2017) . The treatment goals for patients with HF are to
relieve symptoms and signs , prevent hospital admission (Masson et al.,
2008) . Reduction in mortality and hospital admission rate reflects the
ability of effective treatments to slow down worsening HF .

Pharmacological therapy is based on the use of angiotensin-
converting enzyme inhibitors (ACE inhibitors ) , and / or angiotensin Il
receptor blockers , beta-blockers , mineral corticoid receptor antagonist
and diuretics (Mcmurray et al. 2012) . Sometimes , surgical therapy is
warranted in cases where HF is caused by a surgically correctable
condition , such as valve or coronary artery disease . Furthermore ,
surgery with left ventricular devices or heart transplantation can be done
in severe cases of cardiomyopathy (Nicolini and Gherli, 2009) .

Non-pharmacological treatment is based on education and
counselling to promote patients self-care behaviour in order to improve or
maintain health . Important topics for education are HF pathophysiology ,
monitoring of symptoms , daily weight , pharmacological treatment ,
prognosis , advice about lifestyle changes such as dietary changes , fluid
restrictions and exercise recommendations (Riegel et al., 2011 ; Moser et
al., 2012 ; Sears, 2013) .

The World Health Organisation report that up to 50 % of individuals
with chronic diseases do not adhere to their medication and when it
comes to exercise and diet advice the numbers are even lower (Van Der
Wal et al., 2006 ; VVan Der Wal et al., 2010) .

Factors that influence adherence are related to the disease effects of
the treatment , personality of the patient , social and economic context ,

the patient-physician communication , and the healthcare system

7
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(Vermeire et al., 2001 ; Krueger et al., 2005) . Nonadherence can be
regarded as unplanned relating to issues of cognition (e.g. forgetfulness) ,
ability to read and write , or intentional where beliefs about a medicine
(side effects) or costs of the medicine result in not taken the medication
(Vermeire et al., 2001) .

1-7 : Complications of Heart Failure :

In advanced HF a number of non-specific complications may occur.

1-7-1 : Arrhythmias :
Atrial and ventricular arrhythmias are very common and may be

related to electrolyte changes (e.g. Hypokalemia , hypomagnesaemia) .
Atrial fibrillation (AF) can be either a cause or a consequence of HF
(Maisel and Stevenson, 2003) . Sudden death occurs in up to 50 % of
patients with HF and is often due to a ventricular arrhythmia (Maisel and
Stevenson, 2003 ; Urden et al ., 2014) .

1-7-2 : Depression :

Depression is associated with poor quality of life , functional
limitations , suboptimal self-care behaviours , higher healthcare costs and
poorer outcomes for all patients with cardiovascular disease (CVD)
(Thombs et al., 2008) and up to a third of people with HF developed
severe and prolonged depression (Maisel, 2002 ; Rutledge et al., 2006) .

1-7-3: Cachexia (Wasting) :
Wasting is a serious complication of HF and affects ( 10 to 15 ) % of

HF patients . An important predictor of reduced survival , malnutrition is
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common in patients with severe HF . It usually occurs with severe

dyspnoea (breathlessness) and weakness (Dickstein et al., 2008) .

1-7-4 : Sexual dysfunction :

Sexual dysfunction is a common complication in HF (Dickstein et
al., 2008) . This may be related to cardiovascular disease , fatigue ,
weakness , medications (such as beta-blockers) , depression and anxiety
(Mahdi M et al ., 2014) .

1-7-5 : Stroke and Thromboembolism :

HF predisposes patients to thromboembolism (including stroke,
deep vein thrombosis and pulmonary embolism) . Factors contributing to
this increased risk include low cardiac output (with relative stasis of
blood in dilated cardiac chambers) , AF and patient immobility (Davis, R
et al., 2006) . Eighteen of every 1,000 HF patients suffer a stroke during
the first year after their diagnosis . The stroke rate increases to a
maximum of 47.4 per 1,000 at five years (Mahdi M et al ., 2014) .

1-8 : Risk Factors :

The MAGGIC (Meta-Analysis Global Group in Chronic Heart
Failure) database has played a major role because of the large number of
patients included , the accuracy of the entry criteria and of the follow-up .
The final model included independent predictors of mortality which are ,
in order of strength : age , lower EF, NYHA class , serum creatinine ,
diabetes , not being prescribed a beta blocker , lower systolic blood
pressure (BP) , lower body mass , time since diagnosis , current smoker ,
chronic obstructive pulmonary disease and not being prescribed an ACE

inhibitor or angiotensin-receptor blockers (Pocock et al., 2013) , this
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score has been then validated in an independent patient population from
sweden (Sartipy et al., 2014) .

As well as from risk factors Olmstead County found that CHD
(coronary heart disease) , hypertension (management of hypertension is
the most important) . Early work recognized the benefits of diuretics for
hypertension treatment in preventing HF (Sciarretta et al., 2011) , obesity
( treatment hyperlipidemia according to contemporary guidelines in order
to lower the risk for developing HF ) (Alan S. et al ., 2014) , Valvular
Heart Disease (VHD) (Nkomo et al., 2006) , Dietary sodium intake (He ,
jetal., 2002) .

1-9 : Oxidative Stress :

Oxidative stress , an impaired balance between free radical
production and the endogenous antioxidant defense system , mainly leads
to accumulation of oxidative damage and development of pathologic
conditions such as cardiovascular disease (Jenkinson et al ., 1999 ; Cruz
et al., 2015) . Oxidative stress has been implicated in the pathophysiology
of HF as well as other disease states (Hammadah et al., 2017) .

Oxidative stress is defined in general as excess formation and
insufficient removal of highly reactive molecules such as Reactive
Oxygen Species (ROS) (The latter can be classified into oxygen-centered
radicals and oxygen-centered non radicals . Oxygen-centered radicals are
superoxide anion (O™,) , hydroxyl radical (-OH) , alkoxyl radical (RO-) ,
hydroperoxyl (HO,) , and peroxyl radical (ROO-) . Oxygen centered
nonradicals are hydrogen peroxide (H,0,) , hydrochlorous acid (HOCI) ,
and singlet oxygen (*O,) ) (Fang et al., 2002 : Lee et al., 2004) , and
Reactive Nitrogen Species (RNS) (The latter can be classified into free

radicals like nitric oxide (‘"NO) and nitric dioxide ('NO,) and non radicals

10
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such as peroxynitrite (ONOQO’) , nitrousoxide (HNO,) and alkyl
peroxynitrates (RONOO) )(Evans et al., 2002) .

Chemically , oxidative stress is associated with increased
production of oxidizing species or a significant decrease in the
effectiveness of antioxidant defenses, such as glutathione (Schafer and
Buettner, 2001) . Production of ROS is a particularly destructive aspect of
oxidative stress (Valko et al ., 2005) .

ROS are generated inside the body, it works to attack cells and
destroy their protein , lipid , DNA , carbohydrate and other components
in the cell and lead to cell wall damage (Bartosikova, 2003) .

The effect of ROS on proteins through the effect on the double
bond, as it works on oxidation of thiol group (SH group) and then will
change the synthesis of proteins and the occurrence of mutations on them
and then will affect their work and inhibit the effectiveness of enzymes
(Jacob, 1995; Ambrosio and Tritto, 1999) .

1-10 : Lipid Peroxidation (LPO) :

Peroxidation is defined as the damage to unsaturated fatty acids
found in the cellular membranes due to the presence of oxygen and the
effect of free radicals (Aust et al., 1993) . Lipid peroxidation oxidizes
polyunsaturated fatty acids (PUFAs) (Gaschler and Stockwell, 2017) .
The lipid molecules are important cellular molecules that enter into the

cellular membranes (Aguilera et al., 2004) .

The fatty acids are divided into saturated fatty acids and unsaturated
fatty acids , unsaturated fatty acids divided mono unsaturated fatty acids
and poly unsaturated fatty acids . Unsaturated fatty acids have two or

more double bonds that are the main target of free radical reactions
11
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(Aguilera et al., 2004) , and the presence of double bonds in the
polyunsaturated fatty acids (PUFA) weakens the bond between (carbon
hydrogen) located on the carbon atom content to the double bond and
easy the removal of hydrogen from them (Halliwell, B., & Gutteridge,

1985) .

Free radicals and ROS destroy cellular membranes through the over-
oxidation of unsaturated fatty acids (PUFA) in these membranes (Dubey
et al., 2000) , and the process of lipid peroxidation show in figure (1-1)
(yinetal ., 2011).

Antioxidant

@]\
O, » > /.
; / Lipid pcroxyl radical '\\_ Unsaturuted lipid
(@ )
\ —— A g A \ OO
\ y \
o " S \_/ e . )
= iR.c.\rrang::n:u:an i S o \ ) \ /4 ) 5 ;
8 ¢ f T T Lipid hydroperoxide
g .- ,-—] =Y
Unsuturated lipid radicul
R" : '
D
Unsaturated lipid

Figure (1-1) : The process of lipid peroxidation .

Malonaldehyde (MDA) , thiobarbituric acid reactive substance
(TBARS) , lipid hydroperoxides (LH) , and 4-hydroxyalkenals (4-HNE)
used as biomarker of lipid peroxidation level . Many investigations have
shown that MDA , TBARS , LH and 4-HNE are directly linked to
increase the rates of lipid peroxidation (La Monte et al., 2000) . ROS has
been linked to cardiac contractile dysfunction , potentially leading to

arrhythmia and heart attack (Vincent et al., 1999) .
12
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1-11 : Antioxidants :

Antioxidant molecule can prevent the oxidation of other molecule
(Bjelakovic et al., 2013) . And terminate the chain reaction by removing
the free radical species and inhibit other oxidation reactions by oxidizing
themselves (La Monte et al., 2000) .

The classification of antioxidants , including endogenous
antioxidants and exogenous antioxidant (Jeppsson et al., 2007) .

Endogenous antioxidants include Bilirubin , glutathione , lipoic
acid , N-acetyl cysteine , NADPH and NADH , ubiquinone (coenzyme Q
10), uric acid . Enzyme :- Iron-dependent catalase , selenium-dependent
glutathione peroxidase , copper/zinc and manganese-dependent
superoxide dismutase (SOD) and metal binding proteins such transferrin
(iron) , ferritin (iron) , myoglobin (iron) , ceruloplasmin (copper) and
albumin (copper) . Exogenous antioxidants such as beta carotene and
other carotenoids and oxycarotenoids , vitamin C , vitamin E , lipoic acid
and polyphenols , e.g. flavonoids (Cruz et al., 2015) .

The endogenous antioxidant system plays a crucial role in
controlling ROS levels and maintaining the balances of the oxidation
reduction (redox) status of the body (Cruz et al., 2015) .

However , when the endogenous antioxidants fail to counteract the
excessive production of ROS , the exogenous antioxidants would be

useful in synchronizing the redox balance status (Cruz et al., 2015) .

13
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1-11-1 : Ceruloplasmin (Cp) :

Cp is a blue multi-copper oxidase which is found in the plasma as a
major copper ion transporter . The protein is synthesized mainly in the
liver as a single-chain polypeptide and secreted into the plasma as a -
glycoprotein (De Domenico et al., 2007) . It is a protein associated with
the metal . It consists of a single peptide series containing 1046 amino
acids and three amino-glucose molecules associated with a side chain of
multiple sugars and the molecular weight of the peptide series with sugars
132 KD and that each molecule of Cp contains 6 to 8 copper atoms
(Tietz, 1999) .

The efficacy of Cp as an antioxidant depends on the level of Cu*?in
the protein , as the Cp works to remove the O™, superoxide radical by
reducing the copper atom in the protein (Halliwell and Gutteridge, 1985) .

During exposure to oxidative stress , substantial inactivation of Cp
may occur and free copper ion may be released (Swain, Darley-Usmar
and Gutteridge, 1994 ; Choi et al., 2000) . Therefore , the damaged Cp
may cause the augmentation of free radical-mediated damage to other
macromolecules upon exposure to oxidative stress , thus , Cp is a very
important component of the cellular defense mechanism against toxicity
(Kang, 2006) .

1-11-2: Transferrin (Tf) :

Tf is the most important iron transporting protein , is a glycoprotein
with a molecular mass of about 79.57 Daltons that consists of a single
peptide chain of 679 amino acids (Herruzo and Mufioz, 2005) . It is
fundamentally synthesized in the liver (Koeller et al ., 1994) .

Transferrin synthesis and storage are regulated by iron levels ,
estrogens , and nutritional status (Morgan, 1983) .
14
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Transferrin transports ferric iron into cells by receptor-mediated
endocytosis , a unique process by which transferrin and its receptor are

reutilized repeatedly in iron delivery (Vostreis et al., 1988) .

1-12 : Lipids and Lipoproteins :

Lipid is one of the insoluble Bio- molecules in water and dissolved
In organic solutions . It is used as a source of energy (King, 2004) .

Cholesterol , cholesterol esters , triglycerides and phospholipid are
ones of the most common lipids in humans (Montgomery, R et al .,
1996).

It is transmitted through the blood linked with special proteins
called (Apoportion) complex result is a called (Lipoprotein) , and the type
and amount of lipid within these complex depend on the nature of
nutrition and various metabolic processes in the body (Montgomery, R et
al ., 1996) .
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Figure (1-2) : The generalized structure of plasma lipoprotein (Aisen,
1989) .

Plasma lipids consist of triacylglycerol (triglycerides) 16%
phospholipids 30 % , cholesterol 14 % , cholesterol esters 36 % and a
much smaller fraction of un esterified long-chain fatty acids or free fatty
acids 4 % (Murray, R.K et al., 2003) .

Hyperlipidemia play important roles in the development of
atherosclerosis and are strong risk factors for cardiovascular events
(Nakamura et al., 2017) , and coronary artery disease , obstructive sleep
apnea (Ng, Getal., 2017) .

16



CHAPTERONE. ...covuiiiruiiiiaiiiiniiiniaeesnnns INTRODUCTION

1-13 : Heart Failure with Trace Elements :

Trace elements are primary nutrients , chemicals with functions of
regulatory , immunologic , and antioxidant as they act as essential
components or cofactors of some enzymes throughout metabolism (Lobo
etal., 2010) .

Every one of trace element contributes differently in many important
physiological and biochemical processes in the body , the interaction
between trace elements in biological processes play a role in mediating
biological and chemical reactions which could be applied to the
management of human health (Rasdi et al., 2013) .

Trace elements are being increasingly recognized as essential
mediators of the development and progression of heart diseases . It is well
known that level of trace elements in serum can affect certain heart
diseases such as keshan disease , HF , cardiomyopathy and
atherosclerosis (Topuzoglu G, et al., 2003) .

Trace elements may be protective against free radicals in the

development of cardiovascular disease (Marin J et al., 1995) .

1-13-1: Iron (Fe) :

Iron is an essential micronutrient in many cellular processes
(Wong et al., 2016) . Iron is an element necessary for cells due to its
capacity of transporting oxygen and electrons . Iron has biological
functions , for example , the formation of haemoglobin , myoglobin and
numerous enzymatic groups (Ebner et al., 2013) .

The changes in iron status occurring during the course of HF and
the underlying pathomechanisms are largely unknown . Hepcidin , the
major regulatory protein for iron metabolism , may play a causative role
(Jankowska et al., 2013) .
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Iron deficiency (ID) , is common in patients with HF
Observational studies have shown ID to be associated with worse clinical
outcomes and mortality . The treatment of ID in HF patients using
intravenous iron (Wong et al., 2016) .

In patients with HF , ID correlates with decreased exercise capacity
and poor health-related quality of life . Intravenous iron therapy in iron-
deficient patients with HF and reduced EF has been shown to alleviate
HF symptoms and improve exercise capacity and quality of life (Drozd et
al., 2017) .

1-13-2 : Copper (Cu) :

Copper is an essential trace element necessary for many vital
functions in the body . Free copper is toxic , however , due to the
potential to create ROS . Therefore , copper uptake , distribution , and
excretion are tightly regulated (Kim et al., 2008) . ( 90-95 ) % of human
plasma copper is associated with the Cp the remaining ( 5-10 ) % of
plasma copper is fairly loosely attached to albumin and histidine , but
only a trace of copper is present as free copper (Burtis, C.A. , and
Ashwood, 1996) .

Copper plays key catalytic and regulatory roles in biochemical
processes essential for normal growth , development , and health (Chun et
al., 2017) .

Defects in copper metabolism cause Menkes and Wilson’s disease
myeloneuropathy , and cardiovascular disease and are associated with
other pathophysiological states (Chun et al., 2017) .

18
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1-14 : Aims of Study :
This study is designed to provide information on the following
aims :
1
2
3

Investigation the role of oxidative stress in HF .

Evaluation of lipid profile in the HF patients .

Evaluation the levels of iron and copper in HF.

Investigation the role of some variables ( types of disease , sex and

S
]

age , as well as smoking ) on the mentioned parameters in HF.
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CHAPTERTWO. ... ovevves vunnn. MATERJALS € METHODS

2.1 : Design of study :

This study conducted at AL-Hussein Teaching Hospital in Thi-Qar
, Iraq , in the coronary care unit (CCU) , biochemistry laboratory at the
period between 1/11/2016 and 1/8/2017 .

The study include (148) subjects , ( 74 ) patients with Heart Failure
( mild , moderate and severe ) [37 males and 37 females] with age range
(40—79) years . While the control group , consists of ( 74 ) apparent
healthy subjects [37 males and 37 females ] with no history of

systematic illness at age range (40 —79) years .

Table (2-1) : Data of patients HF and controls groups .

Groups NO
Patients 74
Controls 74
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Subjects are divided according to several variables as the following

I: According to type of disease (Type of HF) :

A Group HF mild :- including (25) patients .
A Group HF mod :- including (24) patients .
A Group HF severe :- including (25) patients .

as shown in Table (2-2) .

Table ( 2-2) : Data of the studied groups .

Type of disease NO
HF mild 25
HF mod 24

HF severe 25

I1: According to the sex as shown in Table (2-3) .

Table (2-3) : Data of all sex groups .

Sex groups NO
Control Patient
Male 37 37
Female 37 37
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I11: According to the age
Table (2-4) : Data of all age groups .

groups Age NO
(year) Control Patient
A (40-49) 15 15
(50-59) 15 15
C (60-69) 20 20
D (70-79) 24 24

[111 : According to the smoking
Table (2-5) : Data of smoking groups .

Smoking group HF control
Smokers 37 37
Non-smokers 37 37

2-2: Collection of blood samples :

Blood samples are collected after the echocardiogram had been
recorded . About (8 mL) of blood samples of HF patients and controls are
taken and allowed to clot at room temperature in empty disposable tubes
and centrifuged to separate it at 3000 rotor per minute (rpm) for 10 min ,
the serum samples are separated and stored at (-20°C) for later
measurement of biochemical parameters , unless used immediately.

The clinical chart and biochemical tests of this study describes
experimental parameters in the following Table (2-6 a) and (2-6 b) .

22



CHAPTERTWO. ... ovevves vunnn. MATERJALS € METHODS

Table( 2-6 a) : The clinical chart of the study .

Patient profile

Name:-
Age:-
Sex:-
Drug:-
Other disease IHD HTN
RF DM
Others:-
Smoking:-
ECG:- Normal abnormal
Echo HF:-  Positive (+) Negative (-)
Systolic HF Diastolic HF
mild mod severe
Table( 2-6 b) : Biochemical tests of the study .
Biochemical tests
Lipid peroxidation:- Serum Malondialdehyde ( MDA)
Antioxidants:- Serum Ceruloplasmin
Serum Transferrin

Lipid Profile:- (TCH, TG, HDL-C, LDL-C, VLDL)

Trace Elements:- Serum lron

Serum Copper
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2-3: Chemicals :

The chemicals used in this study with their companies are shown

with suppliers in Table (2-7) .

Table (2-7) : Chemicals and their suppliers .

Chemicals Suppliers
Cholesterol Kit Biolabo , France
Copper Kit LTA, Italia
Glcail acetic acid BDH , England

HDL-C Kit Biolabo , France

Iron Kit Biolabo , France

Para pheneline di amine (PPD) BDH , England

Sodium acetate BDH , England

Sodium azide Reidledehain , Germany
Tri chloro acetic acid (TCA) BDH , England

Thio bar bituric acid (TBA) BDH , England

Total Iron Binding Capacity (TIBC) Kit

Biolabo , France

Triglyceride Kit

Biolabo , France

2-4: Instruments :

The instruments are available in the laboratories of chemistry
department in the college of science (University of Thi-Qar) which are

shown in Table (2-8) .
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Table (2-8) : The instruments and their manufacturers .

Instruments Manufacturers
Centrifuge Universal 16A , Germany
Incubator Jard , Japan
Sensitive balance MQ.12307078 , Japan
Shacking water bath SW23 , Germany
UV/VIS spectrophotometer | CECiL CE 1011, England
Water bath L513-0814 , French

2-5: Biochemical parameters :
Several considerable methods are used to measure the studied
parameters . It is notable that all measurements are duplicated for each

sample .

2.5.1 : Determination of Serum Malondialdehyde (umol/L)

Concentration :

Principle :

Malondialdehyde (MDA) is an end-product formed during lipid
peroxidation , due to degradation of cellular membrane phospholipids .
MDA is released into extracellular space and finally into the blood ; it has
been used as an effective biomarker of lipid oxidation (Lorente et al.,
2015) . MDA formed from the breakdown of polyunsaturated fatty acids
are identified as the product of LPO that react with thiobarbituric acid
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(TBA) , in coexisting trichloro acetic acid (TCA) , to give a red
chromophore absorbing at 532 nm (Fong et al., 1973) . MDA

concentration are calculated , using the molar extinction coefficient of
MDA (€ypa) equal to 1.56 x10° mol™. cm™ (Wills, 1969) . MDA

formed from breakdown of polyunsaturated fatty acid , serves as a

convenient index of peroxidation reaction (Emad, A. and Sanaa, M. 2013)

7/ \r < 2H;0

CH-CH=CH—+, N

OH

Procuct

Procedure :

The level of serum MDA is determined spectrophotometrically with
a thiobarbituric acid (TBA) solution . In brief , to 150 ul serum sample
the following are added : 1ml (17.5%) trichloroacetic acid (TCA) and
1ml of 0.66 % TBA , mixed , incubated in boiling water for 15 minutes ,
and then allowed to cool . One ml of 70 % TCA is added and the mixture
allowed to stand at room temperature for 20 minutes , centrifuged at 2000
rpm for 15 minutes , the supernatant is taken out for scanning
spectrophotometrically at (532nm) (Muslih R D, 2002) . The

concentration of MDA calculated as follows :-

T’ (umol) _ absorbance at532nm
L L xE,

x D x 10
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L : light path (1cm)
EO : Extinction coefficient 1.56x10° M. Cm™

D : Dilution factor = 3.15 ml Vol. Used in ref./0.15 = 21

2.5.2 : Determination of Ceruloplasmin (Cp) (g/L)

Concentration :
Principle :

Plasma Cp concentration is measured by the method of (Menden,
C et al., 1977) . It is based on the Cp-catalyzed oxidation of color less
para-phenyl ene diamine (PPD) to blue-violet oxidize form . The reaction

is followed photometrically and the blank value is determined after

inhibition of the enzyme with sodium azide at (OCO) :

Reduced PPD + 2H™ + 14 02 < Oxidized PPD + H,0

(Colorless) (Blue)

A mixture of serum , substrate and acetate buffer at pH = 6.0 is
incubated at 37°C for 15 min . The reaction is stopped by the addition of
sodium azide , and the absorbance of the purple color formed (Oxidized
PPD) in the diluted test mixture is read at 525 nm against blank solution.
The corrected absorbance is directly related to the concentration of Cp
(Herbert A. Ravin, 1961) .
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Reagents :

e Substrate solution :

Fifty mg of PPD is dissolved in 5 mL (4 mL of distilled water
(D.W) and 1 mL of glacial acetic acid ). In another container 8.15gm
sodium acetate tri hydrate is dissolved in 30 mL of D.W then added to
the first solution , mixed and completed the volume to 50 mL with D.W.
This solution is stable for three hours and its kept refrigerated in a dark
bottle (Menden, C et al., 1977) .

e Inactivating solution :

One hundred mg of sodium azide was dissolved in (500 mL ) of
D.W then is kept cold in refrigerator prior to use , this solution must be

prepared every week .

Procedure :

- One mL of substrate is pipetted into test tubes , incubated at 37 °C for
1 min.

- One hundred pL of plasma is added , incubated at 37 °C for 15 min ,
then tubes are removed and placed in iced-bath for 30 min .

- Five mL of cold inactivating solution was added , mixed and the
temperature is brought to 25 °C in water bath .

- Blank was prepared by combining the substrate , inactivating solution
, and 0.1 mL of D.W, then the mixture is incubated as above .

- The absorbance of test and blank was read in spectrophotometer at

525nm .
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- The concentration of Cp is calculated using the extinction coefficient
of Cp (E€¢p ) equal to (0.68) .

_ AAX10
Serum Cp (g/L) = Atestg A blank x10="""%

Cp 0.68

2.5.3 : Determination of Transferrin (g/L) Concentration :
2.5.3.1 : Determination of Serum Iron Concentration :

Principle : (Hennessy et al., 1984)

After dissociation of iron-transferrin bound in acid medium ,
ascorbic acid reduces Fe™ iron into Fe* iron . Fe*? iron then forms a
coloured complex with 3-(2-pyridyl) -5, -6 difuryl-1, -2,-4triazine-
disulfonate (Ferene) . The absorbance thus measured at 600nm (580-620)
Is directly proportional to the amount of iron in the specimen . Thiourea is

added in the reagent to prevent the copper interference .

Reagents Composition :

Reagent Composition

R1: Citric acid 150 mmol/L

Reductant Ascorbic acid  30mmol/L
Thiourea 27mmol/L

R2: Chromogen Ferene 600umol/L

R3 : Standard Iron 200ug/dL (35.8umol/L)
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Reagents Preparation :
1- Working reagent is prepared as follows : R1 + R2 .
2- Used carefully cleaned material with HCI 0.1 N and well rinsed with

distilled water .

Manual procedure :

Stand reagents and specimens are let at room temperature . Two set

of tubes were prepared according to following boards :

Blank- Tubes Blank Standard | Assay
Reagent R1 1mL ImL 1mL
Specimen 200uL
Standard 200uL

Distilled water 200uL

All tubes mixed and let stand for at least 3 mins at room temperature .
Recorded Al absorbances at 600 nm (580-620) against blank

Assay- Tubes Blank Standard | Assay
Working Reagent ImL ImL imL
Specimen 200pL
Standard 200uL

Distilled water 200puL

All tubes mixed and let stand for 5 mins at room temperatur Recorded A2

absorbances at 600 nm (580-620) against blank . Colour was stable for 1h
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Calculation :

(A2-Al) Assy
Serum Iron conc(umol/L) = x Conc. Stand (200ug / dL)
(A2-Al) Standard

2.5.3.2 : Total Iron Binding Capacity (TIBC) (ug/L)
Concentration (Ramsay, 1958 ; Burtis C.A. and Ashwood E R, 1999).

Principle :

Total iron-binding capacity ( T.1.B.C. ) is determined by addition of
sufficient Fe*® to saturate iron binding sites on apo transferrin . The
excess Fe™ is removed by adsorption with basic magnesium carbonate

powder .

After centrifugation , bound iron remaining in supernatant is

measured with direct method (Ferene) or with deproteinization method .
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Reagents :
Contents Concentration
R1: Iron solution Hydrochloric acid 5mmol/L.
Ferric chloride > 502 pg/dL (= 90pmol/L)
R2 : Precipitant Magnesium carbonate 150 mg/capsule

Manual Procedure :

Reagent and sample are left stand at room temperature .

The following components are pipetted in centrifuge tube

Specimen imL

Iron solution (vialR1) 2mL

Mix , wait 10 minutes then add :

Precipitant (capsule R2) 150mg

(The contents of a capsule)

All tubes mixed and let stand at room temperature for 30 min . shaking on

a rotary or swinging agitator . Centrifuge 10 min at 3000 rpm .

Calculation:

1- The result is calculated as in the reagent technical data sheet used for

iron determination .
2- TIBC is calculated as follows :

TIBC = Iron concentration measured in supernatant x5
32
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Calculate Transferrin concentrations :

Tf (g/L) = TIBC (ug/L) x 0.007

2.5.4: Determination of Serum Lipid Profile :
2.5.4.1: Determination of Serum Cholesterol :

Concentrations: (Meiattini et al., 1978 ; Naito, H.K. , and Kaplan,
1984)

Principle :
The cholesterol present in the sample originates a colored complex

, according to the following reaction :

CE
Cholesterol esters + H,O = Cholesterol + Fatty acids

CcO
Cholesterol + Oy —p Cholest -4- en -3- one + H,0,

POD
2H,0; + phenol + 4-Aminophenazone ——  Quinonimine
+ 4H,0

The intensity of the color formed is proportional to the cholesterol

concentration in the sample .
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Reagents :

R1: Buffer Phosphate buffer 100 mmol /L
Chloro-4-phenol 5 mmol /L
Sodium Cholate 2.3 mmol/L
Triton *100 1.5 mmol /L

R2: Enzymes | Cholesterol oxydase (CO) >100IU/L
Cholesterol esterase (CE) >170IU/L
peroxydase (POD) >1200IU/L
4-Amino-antipyrine (PAP) 0.25 mmol/L
PFG 6000 167 pmol/L

R3: Standard | Cholesterol 200 mg/dL (5.17mmol/L)

Preparation :
Working reagent (WR) : The contents are dissolved of one vial R2
enzymes in one bottle of R1 buffer .

The contents are caped and mixed gently .

Procedure :
Blank standard Assay
Working reagent 1 mL 1 mL 1ml
D.W 10 L
Standard 10 pL
specimen 10 pL

1. Mixed and incubated for 5 minutes at 37 °C or 10 minutes at room
temperature .
2. The absorbance (A) of the samples and standard, are read against
the blank at wavelength 500 nm .
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Calculation :

Abs (Assay)
Conce of TCH.(mg/dL) = x 200
Abs (standard)

2.5.4.2 : Determination of Serum Triglyceride (mg/dL )

Concentrations :

The used reagents are supplied via Biolabo (France) , and Serum TG
are measured according to (Tietz, 1999) .
Principle : (Trinder, P. , and Prencipe, 1969 ; Fossati and Prencipe,
1982)
Fossati and Prencipe method associated with Trinder reaction .

Reaction scheme is as follows :

Lipase
H,O + Triglycerides ——— Glycerol + 3free fatty acids

GK
Glycerol + ATP «<—> Glycerol -3- phosphate + ADP

GPO
Glycerol -3- phosphate + O, «—> Dihydroxyacetone Phosphate
+ H,0,
POD
2 H,O, + 4-Chlorophenol + PAP = Quinonimine + 4H,0
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Reagents composition :
Reagent
R1: Buffer

R2: Enzymes

R3: Standard

Manual procedure :
1- R1 + R2 = Reagent

............... MATERJALS & METHODS

Composition

Pipes 100 mmol/L

Magnesium chloride 9.8 mmol/L
Chloro-4-phrnol 3.5 mmol/L

Lipase > 1000 IU/L

Peroxidase (POD) > 1700 IU/L,
Glycerol-3-phosphate oxidase (GPO) > 3000
IU/L

Glycerol kinase (GK) > 660 IU/L
4-aminoantipyrine (PAP) 0.5 mmol/L
ATP 1.3 mmol/L

2.28 mmol/L (200mg/dL)

2- Reagent and sample are left stand at room temperature .

Blank Standard Assay
Reagent 1 mL 1mL 1 mL
D.W 10 L
Standard 10 pL
Specimen 10 pL

All tubes mixed and let stand for 5 minutes at 37°C or10 minutes at room

temperature

Absorbance are recorded at 500 nm against reagent blank .

Calculation :
The result is calculated as follows :
AA Assay
Conce of Tg.(mg/dL) = x 200
AA standard

Standard concentration = 200 mg/dL
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2.5.4.3: Determination of Serum VLDL Concentration :

VLDL is calculated through the following equation :

VLDL (mg/dL) = Triglyceride/5

2.5.4.4: Determination of Serum HDL-C Concentration :

Principle :

Chylomicrons (CM ) , very low density lipoproteins (VLDL) and
low density lipoproteins (LDL) contained in the specimen are precipitated
by the addition of phosphotungstic acid in the presence of magnesium
ions (Burstein et al ., 1970 ; Lopes Virella et al., 1977) . The supernatant
Is obtained after centrifugation contains high density lipoproteins (HDL) .
The cholesterol bound to the HDL is determined using the cholesterol
RTU reagent .

Reagents composition :

R1: precipitant Phosphotungstic acid (PTA) 1.39 mmol/L
Magnesium chloride 570 mmol/L
R2: Standard Cholesterol 100mg/dL (2.58 mmol/L)
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Procedure
1- Add 500 pL (0.5mL) from serum .
2- Add 50 pL from Precipitant .
3- Mixed . Wait10 minutes in room temperature .
4- Centrifuge for 15 minutes at 3500 — 4000 rpm .
After centrifugation , the supernatant must be clear . Where the

leachate is formed is Supernatant

Blank standard Assay
Reagent(From Cholesterol) | 1mL 1mL 1mL
D.W 25 uL _ _
Standard 100 mg/dL 25 pL
Supernatant ( from above ) 25 pL

All tubes mixed. Incubated for 5 mins at 37°C or 10 mins at room

temperature Record absorbance at 500 nm against reagent blank .

Calculation :

ADbS Assay
Conce of HDL (mg/dL) = x standard concentrationx1.1

ADS standard

standard concentration = 100 mg/dL

2.5.4.5: Determination of Serum LDL Concentration :

LDL is calculated through the following equation :

L D L = Cholesterol con. —(Tg\5)- H D L con.= (mmol/L)
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2.5.5: Determination of Trace Elements Concentrations :

2.5.5.1: Determination of Serum Iron (umol/L) Concentration :

The procedure of determination of iron in serum is show in section
(2-5-3-1).

2.5.5.2: Determination of Serum Copper (umol/L)

Concentration :
Principle :

The cupric ions react with the chromogen Di-BrPAESA forming a
blue compound , which intensity is proportional to the concentration
present in the sample (Pasquinelli F, 1984 ; Ciuti R. and Galli A., 1987 ;
Abe, Aetal ., 1989).

Reagents :
Reagents Concentration
Reagent A : Acetate buffer PH 4.9
reducing agents and preservatives. 0.1M
Reagent B : 3,5 Di-Br-PAESA
Standard Ion copper (200ug/dL) ; preservatives

Preparation Reagent :

The work reagent is prepared by mixing in equal quantity the reagent A

with reagent B .
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Procedure :

Reagent Blank Standard | Sample
Working Reagent imL imL imL
Distilled Water 66 uL

Standard 66 uL

Sample 66 uL

All tubes mixed and waited for 10 minutes then is read the

absorbances against the blank at 580 nm . The colour is stable for 30

minutes .

Calculation :
AAsample

Copper conc. (umol/L) = xConc. of standard (3.15)
AAstandard

2-6: Statistical Analysis :

The statistical analysis used in this study is done using Microsoft
Excel 2010 , the results are expressed as mean + standard deviations
(mean = SD ) with LSD test . One way ANOVA-test is used to compare
parameters in different studied groups . P-values ( P < 0.05) are

considered statistically significant .
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CHAPTER THREE. ...c.cvveruvrenenns RESULTS &L DISCUSSION

3.1 : General Comparison for all Studied Parameters :

3.1.1 : Serum Malondialdehyde Concentration :

Table (3-1) and Figure (3-1) show a significant increase in concentrations of
serum MDA in patients HF group in comparison with control group (P<0.05) .

This result is approach to the result of ( Rajesh et al., 2011) .

MDA is the final product of lipid peroxidation , by converting the
peroxidation of unsaturated fatty acids to MDA , which reflects cases of increased
free radical generation and oxidative stress (Slatter et al., 2000) . Serum MDA
levels is frequently used to establish oxidative stress , and it is useful as an

oxidative stress marker (Bulut et al., 2007) .

Lipid peroxidation and oxidative damage which is caused by ROS and free

radicals often associate with the emergence of many disease (Del Rio et al., 2005) .

Also , higher levels of MDA have been observed in atherosclerotic patients

compared to control patients (Cavalca et al., 2001 ; Tamer et al., 2002) .
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Table (3—1) : Serum MDA concentrations in control and HF group .

MDA concentration
Group NO (wmol/L)
mean+ SD
control 74 1.77+0.22°
HF 74 3.19+0.68°
LSD 0.87

Note :- Each value represents mean +S.D values with non-identical superscript (a, b or
c...etc.) for vertical comparison and (*) for horizontal comparison , are considered significantly
differences (P <0.05) .

- HF : Patients with Heart Failure group .
- N : Number of subjects .

- SD : Standard deviation .

- LSD : Least Significant Difference .

s.MDA (umol/L)

control /

Groups

Figure (3-1) : Serum MDA levels of control and HF groups .
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3.1.2 : Antioxidant System :

3.1.2.1: Serum Ceruloplasmin Concentrations :

Table (3-2) and Figure (3-2) show a significant increase in concentrations of

serum Cp levels in HF patients group in comparison with control group (P<0.05) .

Increasing the Cp levels in HF patients due to impairment of the oxidant-

antioxidant balance in favour of the oxidants .

Lipid peroxidation and antioxidant change and their significance during
myocardial injury have provided a new insight in the pathogenesis of heart disease
(Yogeeta et al., 2006) .

Antioxidant , including Cp , terminates the chain of the reaction by removing
free radicals and inhibits other oxidation reaction by oxidizing themselves . The
Imbalance between free radicals formation and antioxidant activity is called
oxidative stress . When the oxidative stress is unbalanced in favor for free radicals
, such as acute and chronic exercises , damage occurs to many cellular membranes

of tissues such as the heart and skeletal muscles (Jenkinson et al., 1999) .
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Table (3 -2) : Serum Cp concentrations of control and HF groups .

Cp concentration
Group NO (g/L)
mean+ SD
control 74 2.35+0.66"
HF 74 3.97+0.7°
LSD 0.52

- Legend asin table (3-1)
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Figure (3-2) : Serum Cp levels of control and HF groups .
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3.1.2.2 : Serum Transferrin Concentrations :

Table (3-3) and Figure (3-3) show a significant decrease in concentration of
serum Tf in HF patients group when compared with control group (P<0.05) . This
result is approach to the result of (Hadeel et al., 2012) .

Tf is one of protective antioxidants that prevent the formation of free
radicals . It prevents the associated metal iron from interacting with the H,O, to
form free radicals , as well as Tf works to remove O™, the root of superoxide
negative . The Tf works to reduce oxidative stress that occurs in patients with HF |

so its levels will be decreased (Sarah et al ., 2017) .

Table (3—3) : Serum Tf concentrations of control and HF groups .

Tf concentration
Group NO (g/L)
meanx SD
control 74 3.8+0.58°
HF 74 2.53+0.29°
LSD 0.13

- Legend asintable (3-1)
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Figure (3-3) : Serum Tf levels of control and HF groups .

3.1.3 : Serum Lipid Profile Concentrations :

Table (3-4) and Figure (3-4) show the levels of lipid profile in HF and control
groups . TCH, TG, LDL-C and VLDL levels are significantly increased (p<0.05)
while the HDL-C level is significantly decreased in HF compared with the control
groups . This result is approach to the result of (Rajesh et al., 2011) .

High levels of TCH , LDL-C and TG and low levels of HDL-C cause
deposition of lipid in arteries thus causing atherosclerosis . So lipid profiles are

routinely measured for risk assessment in preventing (Coronary Artery Diseases)
CAD (Wattanasuwan et al., 2001) .

The lipids and lipoproteins which are central in the metabolism of the body
have become increasingly important in clinical practice , primarily because of their
association with coronary heart disease (Nicholas et al., 2006) .
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Abnormal lipid profile is reported to be an important risk factor for
atherosclerosis and ischemic heart disease (Fox, 2002) . High plasma
concentrations of cholesterol are ones of the principal risk factors for
atherosclerosis (Shepherd et al., 1995) .

Triglyceride elevation has a questionable role in CAD etiology . It has been
shown that high triglyceride levels are linked to the progression of CAD (Assmann
etal., 1996) .

On the other hand , several studies have confirmed the association between a
low HDL-C and an increased risk of coronary heart disease (Gordon et al., 1989;
Thombs, et al., 2008) .

HDL-C may be protective by reversing cholesterol transport , inhibiting the
oxidation of LDL-C and by neutralizing the atherogenic effects of oxidized LDL-C
. A greater increase of LDL-C may also cause a greater decrease of HDL-C as
there is a reciprocal relationship between the concentrations of LDL-C and HDL-C
(Kaviarasan et al., 2005) .

Table (3 —4) : Serum Lipid Profile concentrations of control and HF groups .

Groups | NO TCH TG HDL-C LDL-C VLDL
mg/dL mg/dL mg/dL mg/dL mg/dL

control | 74 | 172.5+11.2° | 106.32+19.3° | 50.02+6.0° | 101.2+14.0° | 21.26+4.2°

HF 74 | 24555+34.4% | 155.75+31.4* | 32.59+7.7° | 182.7457.7° | 31.15+5.4°

LSD 10.55 15.35 8.15 16.26 8.32

- Legend asintable (3-1)
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Figure (3-4) : Lipid profile levels of control and HF groups .

3.1.4 : Serum Trace Elements Concentrations :

Table (3-5) and Figure (3- 5) show a significant decrease in Iron level in
patients group in comparison with control group (P<0.05) . This result is approach
to the result of (Ebner and Haehling, 2013 ; Wang et al., 2016) . And serum copper

concentrations in HF patients are significantly higher than in controls (P<0.05) ,

The sequence of changes in iron status occurring during the natural history
of HF and the pathomechanisms triggering ID in these patients still remain
enigmatic . Hepcidin as the major regulatory protein of iron metabolism may play
a causative role in HF (Nemeth and Ganz, 2009) . The hepatic upregulation of

hepcidin has been shown to be centrally involved in the pathogenesis of ID and
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anaemia associated with chronic inflammatory diseases , including chronic kidney
disease (CKD) , infections, cancer , autoimmune diseases (Rumjon et al., 2012) .

Available evidence on detailed iron status in HF is scarce and equivocal
(Jankowska, E et al., 2013) .

Table (3-15) : Serum (Iron, Copper ) concentrations of control and HF groups .

Groups Iron umol/L Copper umol/L
NO Mean+SD MeanzSD
control 74 | 21.79+7.02° 18.22+2.8"
HF 74 12.20+7.25° 23.5+3.6°
LSD 6.45 1.8

- Legend asintable (3-1)
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Figure (3-5) : Serum (Iron, Copper ) levels of control and HF groups .
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3.2 : The Studied Parameters According to Types of HF :
3.2.1 : Serum Malondialdehyde Concentration :

Table (3-6) and Figure (3-6) show a significant increase in concentration of
serum MDA in all HF groups in comparison with control group (p<0.05) . In the
same table , It is find a significant increase in concentration of serum MDA in (HF
severe) group in comparison with (HF mild and HF mod) group .

Oxidative degradation of lipids is known as lipid peroxidation , and one of
the most abundant carbonyl products of lipid peroxidation is MDA , which is an
index of oxidative damage (Cavalca et al., 2001) . Increased lipid peroxidation may
occur as a result of increased free radical generation (Jayakumari et al., 1992) .

A correlation between MDA and LVEF is found and several further studies
imply the causative role of oxidative stress in decreased cardiac output , renin—
angiotensin—aldosterone system (RAAS) activation , salt and water retention and
progression to more severe cardiac failure (Diaz-Velez et al., 1996 ; Radovanovic
et al., 2008).

Table (3 — 6) : Serum MDA concentrations of control , HF mild , HF mod and

HF severe groups .

MDA concentration
Group NG (wmol/L) meanx SD
Control 74 1.77+0.22°
HF mild 25 2.504+0.626"
HF mod 24 2.83+1.15°
HF severe 25 3.27+0.82%
LSD 0.44

HF mild :Patients with Heart Failure Mild .
HF mod :Patients with Heart Failure Moderate .

HF severe :Patients with Heart Failure Severe .
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Figure (3-6) : Serum MDA levels of control and Type of HF groups .
3.2.2 : Antioxidant system :

3.2.2.1 : Serum Ceruloplasmin Concentrations :

Table (3-7) and Figure (3-7) show a significant increase in concentration of
serum Cp in all patients group in comparison with control group (p<0.05) . In the
same table , it is find no significant differences in concentration of serum Cp in all

patients group .

Many studies have shown that Cp levels are elevated in patients with
cardiovascular disorders including arteriosclerosis (Bustamante et al., 1976) ,
coronary heart disease (Reunanen et al., 1992) , and myocardial infarction
(Klipstein et al.,1999) . In the IHD , CP is recognized as an inflammation-related

marker protein for its predictive value (Ridker et al.,1997) .
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Considerable research has indicated that increased Cp concentrations are

associated with an increased risk of myocardial infarction and stroke (Shukla et al.,
2006) .

Table (3 —7) : Serum Cp concentrations of control , HF mild , HF mod and HF

sever groups .

Cp concentration
Grou NO
g (g/L)
meanx SD
Control 74 2.35+0.66"
HF mild 25 3.69+0.66°
HF mod 24 4.233+0.726°
HF severe 25 4.04+0.76°
LSD 0.66

- Legend as in table ( 3-6)
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Figure (3-7) : Serum Cp levels of control and Type of HF groups.
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3.2.2.2 : Serum Transferrin Concentrations :

Table (3-8) and Figure (3-8) show a significant decrease in concentration of
serum Tf in all groups in comparison with control groups (p<0.05) . In the same
table , there are no significant differences in concentration of serum Tf in all

patients group (p<0.05) .

Table (3 — 8) : Serum Tf concentrations of control , HF mild , HF mod and HF

severe groups .

Tf concentration
Group NO (g/L)
meanx SD
Control 74 3.8+0.58°
HF mild 25 2.5+0.31°
HF mod 24 2.6+0.30°
HF severe 25 2.55+0.29"
LSD 0.56

- Legend as in table ( 3-6)
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Figure (3-8) : Serum Tf levels of control and Type of HF groups .

3.2.3 : Serum Lipid Profile Concentrations :

Table (3-9) and Figure (3-9) show a significant increase in concentration of
serum lipids and lipoproteins except HDL-C in all patients group in comparison
with their control group (p<0.05) . In the same table , There is a significant
decrease in concentration of serum (HDL-C) in patients of (HF severe) group in
comparison with patients of (HF mild) group , and significant increase in
concentration of serum TCH in patients of (HF severe , HF mod) group in
comparison with patients of (HF mild) group (p<0.05) , and no significant

differences in concentration of serum (TG , VLDL and LDL-C) among all patients
groups .

The elevation of blood cholesterol level play important role in the pathogenesis
of atherosclerosis , due to precipitation of it on the vascular walls leading to an
Increase in the shear stress on the vessels , decreasing the lumen size and

increasing in the vascular resistance (Stampfer et al., 1991; Erhardt et al., 2002) .
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The lipid abnormality is one important risk factor for ischemic heart disease
(Rama et al.,2012) .

Table (3 —9) : Serum Lipid Profile concentrations of control , HF Mild ,HF Mod
and HF Severe groups .

NO

Groups TCH TG HDL-C LDL-C VLDL
mg/dL mg/dL mg/dL mg/dL mg/dL
Control | 74 [172.5+11.2° [106.32+19.30° [ 50.02+6.0° | 101.2+14.0° |21.26+4.2°
HF 25 |223.82+18.86" | 152.34+38.89° | 34.85+14.34° | 158.49+44.4° | 30.46+7.77°
mild
HF 24 | 256.43+24.3% | 148.71+29.07% | 32.03+18.19 | 199.59+64.9? | 29.74+5.81°
mod
HF 25 | 267.27+21.85% | 168.1+24.34* | 29.63+13.12° | 204.02+60.3° | 33.62+4.86°
severe
LSD 16.42 25.102 2.8 20.98 4.99
- Legend as in table (3-6)
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Figure (3-9) : Lipid profile levels of control and Type of HF groups .
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3.2.4 : Serum Trace Elements Concentrations :

Table (3-10) and Figure (3- 10) show a significant increase in concentration of
serum (Copper) and significant decrease in concentration of serum (lron) in
patients (HF severe) group in comparison with patients (HF mild) group (p<0.05) .
This result is approach to the result of (Malek et al., 2003 ; Ebner and Haehling,
2013) .

The prevalence of iron deficiency (ID) increases with the severity of HF
(Ebner et al., 2013) . Iron deficiency (ID) is frequent among patients with HF , and
has serious unfavourable clinical consequences (Okonko et al., 2011) .

Trace elements are known to have a key role in myocardial metabolism .
Trace elements including copper , iron may be protective against cardiovascular
disease (Clayton BE., 1980) .

Table (3 — 10) : Serum (lron , Copper ) concentrations of control , HF Mild, HF
Mod and HF Severe groups .

Iron umol/L | Copper umol/L
Group NG Mean+SD Mean+SD
Control 74 | 21.7947.02° 18.22+2.8°
HF Mild 25 | 13.0248.65° | 20.88+1.9°
HF Mod 24 | 11.20+6.64™ |  20.5+2.4%
HF Severe 25 | 8.82+3.34° 27.38+2.2°
LSD 2.03 3.46

- Legend as in table ( 3-6)
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Figure (3-10) : Serum (Iron , Copper ) levels of control and Type of HF groups .

3.3 : The Studies Parameters According to the Sex :
3.3.1 : Serum Malondialdehyde Concentration :

Table (3-11) and Figure (3.11) show serum MDA level according to the sex
groups . There are no significant differences in concentrations of serum MDA in
male group compared with female group (P<0.05) . But it show there is a

significant increase in concentrations of serum MDA in patients group compared to
control group (P<0.05) .
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Table (3—11) : Serum MDA concentrations of all sex groups .

MDA concentration
NO
(wmol/L)

Group meanx SD LSD

Male Female Male Female
Control 37 37 1.523+0.82° | 1.597+0.97° | 0.83
HF 37 37 2.769+0.79% 2.814+1.04% 0.99

LSD 0.5 0.42

- Legend asintable (3-1)
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Figure (3-11) : Serum MDA levels of all sex groups .

-C.M : Control-Male
-C.F : Control-Female
-HF.M : Heart Failure-Male

-HF.F : Heart Failure-Female
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RESULTS &L DISCUSSION

3.3.2.1 : Serum Ceruloplasmin Concentrations :

Table (3-12) and Figure ( 3-12 ) show serum Cp level according to the sex

groups . There are no significant differences in concentrations of serum Cp in male

group compared with female group (P<0.05) . But they shows there is a significant

increase in concentrations of serum Cp in patients group compared to control
groups (P<0.05) .

This study finds non differences in serum Cp among all sex groups to be

approach to the result of (Razvan et al., 2013) .

Table (3-12) : Serum Cp concentrations of all sex groups .

Cp concentration

NO
(9/L)
Group meanz SD LSD
Male Female Male Female
Control 37 37 2.79+0.53" 2.76+0.52° 0.43
HF 37 37 4.04+0.77° | 3.82+0.626% | 0.51
LSD 1.03 0.91

- Legend asintable (3-1)
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Figure (3-12) : Serum Cp levels of all sex groups .

- Legend as in Figure ( 3- 11)

3.3.2.2 : Serum Transferrin Concentrations :

Table (3-13) and Figure ( 3-13 ) show serum Tf level according to the sex
groups . There are no significant differences in concentrations of serum Tf in
male group compared with female group (P<0.05) . But it show there is a
significant decrease in concentrations of serum Tf in all patients group compared

to control groups (P<0.05) .
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Table (3—13) : Serum Tf concentrations of all sex groups .

Tf concentration
NO
(9/L)
Group meanx SD LSD
Male Female Male Female
Control 37 37 3.63+0.57° 3.58+0.56° 0.55
HF 37 37 2.58+0.24" 2.49+0.28" 0.68
LSD 0.89 0.73
- Legend asintable (3-1)
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Figure (3-13) : Serum Tf levels of all sex groups .
- Legend as in Figure ( 3- 11)
3.3.3 : Serum Lipid Profile Concentrations :

Serum (TCH , TG , HDL-C , LDL-C and VLDL) levels are shown in Table
(3-14) and Figure (3-14) according to the sex groups . There are no significant
differences in concentrations of serum (TCH , TG , HDL-C , LDL-C and VLDL)

in male groups compared with female groups (P<0.05) . But it show there is a
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significant increases in (TCH , TG, LDL-C and VLDL) and significant decrease

in (HDL-C) in patients group compared to control groups (P<0.05) .

Table (3 -14) : Serum (TCH, TG, HDL-C , LDL-C and VLDL) concentrations

of all sex groups .

Parameters (mg/dl) NO Control HF LSD
Control | HF
TCH Male | 37 37 | 172.04+13.4* | 240.46+37.0° | 16.46
MeantSD "comale | 37 | 37 | 174.82+7.58° | 242.58+27.71F | 15.66
LSD 6.88 9.95
TG Male 37 37 | 102.57+19.5" | 160.35+30.23"" |  18.32
meantSD | Female | 37 37 | 108.69+18" | 163.11+29.9° |  19.56
LSD 15.62 19.22
HDL-C | Male 37 37 | 47.49+8% | 32.41+15.79° 5.02
mean+SD | Female | 37 37 | 50.64+45" | 32.86+14.03 4.39
LSD 9.28 5.45
LDL-C | Male 37 37 | 101.3+15.6° | 182.97+25.2" | 15.82
mean+SD | Female | 37 37 | 99.23+10.2° | 182.51+29.4 | 1235
LSD 10.8 9.09
VLDL Male 37 37 | 20.55+3.1% | 32.35+6.04" 5.02
meantSD | Female | 37 37 | 21.73+25* | 32.625.98" 4.82
LSD 8.01 4.07

- Legend asintable (3-1)
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Figure (3-14) : Lipid profile levels of all sex groups .
- Legend as in Figure ( 3- 11)

3.3.4 : Serum Trace Elements Concentrations :

Table (3-15) and Figure (3- 15) show a significant decrease in iron levels in
female in comparison with male in both patients and control groups (P<0.05) .
This result is approach to the result of (Divakaran et al., 2011) . The mentioned
Table and Figure also show a significant increase in copper levels in female in

comparison with male in both patients and control groups (P<0.05) .
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Table (3 -15) : Serum (lron, Copper) concentrations of all sex groups .

Iron umol/L Copper umol/L
NO Mean+SD Mean+SD
Group LSD LSD
M F Male Female Male Female
Control | 37 | 37 | 20.30+6.9°" |18.125+8.2* | 1.15 | 16.19+0.9" 19.67+0.06"" | 1.15
HF 37 | 37 | 13.2845.19°" | 11.33+6.53° | 0.99 | 21.98+0.27° | 25.02+0.23*" | 1.30
LSD 5.69 4.34 1.95 2.47
- Legend asintable (3-1)
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Figure (3-15) : Serum (Iron, Copper ) levels of all sex groups .
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3.4 : The Studies Parameters According to the Age :

3.4.1 : Serum Malondialdehyde Concentration :

Table (3-16) and Figure (3-16) show a significant increase in concentration
of serum MDA in all patients age group in comparison with control group
(P<0.05). In the same table , there is a significant decrease in concentration of
serum MDA in patients group (A) in comparison with patients group (B,C,D)
(P<0.05) .

Aging is a process of irreversible physiological and morphological changes
associated with an increasing susceptibility to disease (Kasapoglu and Ozben,
2001) . The free radical theory of aging provides an attractive mechanistic view
point that may explain molecular changes associated with the aging process
(Granot and Kohen, 2004) .

The excessive production of free radicals in the organism , and the imbalance
between the concentrations of these and the antioxidant defenses may be related to
aging (Afanas, 2005) . This is due to oxidative damage to lipids induced by the
over production of reactive oxygen species (ROS) accumulated with age and
contributes to degenerative diseases and the aging phenomenon by distrupting
cellular homeostasis (Mahdi et al ., 2014 ) .
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Table (3 -16) : Serum MDA concentrations of all age groups .

RESULTS &L DISCUSSION

NO MDA concentration
Grou
Of AgFZB (wmol/L)
meanx SD
G Age(year) | Control | HF Control HF LSD
A (40-49) 15 15 1.33+1.55" 1.65+0.21°" | 3.52
B (50-59) 15 15 1.75+0.77* | 3.124+0.46*" | 3.26
C (60-69) 20 20 1.55+1.42° 2.86£0.62°" | 2.79
D (70-79) 24 24 1.74+0.64° 2.9+1.08*" 3.34
LSD 0.20 0.88

- Legend asintable (3-1)
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Figure (3-16) : Serum MDA levels of all age (control and patients) groups .
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3.4.2 . Antioxidant system :

3.4.2.1 : Serum Ceruloplasmin Concentrations :

Table (3-17) and Figure (3-17) show a significant increase in concentration
of serum Cp in all patients age group in comparison with control group (P<0.05) .
In the same Table , there are no significant differences in concentration of serum

Cp in all age patients group (P<0.05) .

Table (3-17) : Serum Cp concentrations of all age groups .

Cp concentration
NO (g/L)
mean+ SD

Age(year) | Control | HF Control HF LSD
(40-49) 15 15 2.66+0.63° 3.65+0.50*" 0.28

Group
Of Age

(50-59) | 15 15 | 257+045° | 4.22+0.84 | 0.2
(60-69) | 20 | 20 | 2.95%0.34% | 4.22+063% | 0.74

O O W > ®

(70-79) 24 24 | 2.92+0.53" | 3.86+0.66" 0.38

LSD 0.65 0.74

- Legend asintable (3-1)
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Figure (3-17) : Serum Cp levels of all age (control and patients) groups .

3.4.2.2 : Serum Transferrin Concentrations :

Table (3-18) and Figure (3-18) show a significant decrease in concentration
of serum Tf in all age patients group in comparison with control group (P<0.05) .
In the same Table , there is a significant decrease in concentration of serum Tf in

(D) patients group in comparison with (B,C,A) patients group (P<0.05) .

The major carrier protein of iron is transferrin. Iron ions are delivered in the
blood by the protein transferrin , each transferrin molecule can carry two iron ions
(Attardo et al.,2006) . The antioxidant property of transferrin is its ability to bind
with iron ions and storage it as a ferritin and prevent the oxidative role of iron
which allows to generate free radicals by Fenton and Haber-Weiss reactions (De
Feo et al.,2001) .
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Table (3—18) : Serum Tf concentrations of all age groups .

ooooooooooooooooooooo

RESULTS & DISCUSSION

Tf concentration
Group
Of Age NO (g/L)
mean+ SD
G | Age(year) | Control | HF Control HF LSD
A | (40-49) 15 15 | 3.88+0.16*" 2.66+0.14° 0.31
B (50-59) 15 15 | 3.67+0.33*" 2.53+0.34° 0.28
C (60-69) 20 20 | 3.72+0.42%" 2.68+0.21° 0.46
D | (70-79) 24 24 | 2.99+0.22°" | 2.41+0.21° 0.24
LSD 0.30 0.10
- Legend asintable (3-1)
é O Control
“ BHF

tles]

C

10

Groups

Figure (3-18) : Serum Tf levels of all age (control and patients) groups .
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3.4.3 : Serum Lipid Profile Concentrations :

Tables (3-19) and (3-20) , as well as Figure (3-19) , show a significant
increase in (TCH , TG, LDL-C and VLDL) as well as a significant decreases in
(HDL-C) in all patients group compared to control groups (P<0.05) . However
there are a significant increase in (TCH) and a significant decrease in (HDL-C) in
age patients group (B,C,D) in comparison with patients group (A) . Moreover
there is a significant increase in (LDL-C) in patients group (D) in comparison with
patients group (A,B,C) , no significant differences in concentrations of serum
(TG,VLDL) are observed in all patients group can be observed . This result is
approach to the result of (Adak and Shivapuri, 2010) .

The prevalence of dyslipidemia with advancing age and obesity is also
reported worldwide . Adverse lipid and lipoprotein profile is recognized as
independent risk factor for atherosclerosis and coronary artery disease (CAD)
(Mahdietal ., 2014 ) .

In addition , an elevated total cholesterol (TCH) , triglycerides (TG) , low-
density lipoprotein-cholesterol (LDL-C) and lowered high-density lipoprotein-
cholesterol (HDL-C) are conventional risk factor for heart disease as well as the

major cause of atherosclerosis (Adak and Shivapuri, 2010) .

70



CHAPTER THREE

RESULTS &L DISCUSSION

Table (3-19) : Serum ( TCH and TG) concentrations of all age groups .

NO TCH (mg/dL) TG (mg/dL)
gfr%g% mean+ SD mean+ SD
G| (year) | Control | HF Control HF Control HF
A | (40-49) 15 15 | 166.17+13.83" | 204.95+36.87° | 75.11+21.35" | 141.55+48.7°
B | (50-59) 15 15 | 176.33+7.91° | 236.64+20.64° | 105.13+16.89% | 158.84+21.67"
C | (60-69) 20 20 | 175.86+7.29° | 250.14+24.78% | 108.9+10.72% | 160.72+35.01"
D | (70-79) 24 24 | 179.55+6.75% | 258.72+20.05% | 112.29+15.26% | 180.83+32.85"
LSD 8.24 20.56 38.63 40.99

- Legend asin table (3-1)

Table (3 — 20) : Serum ( HDL-C , LDL-C and VLDL ) concentrations of all age
groups.

NO HDL-C (mg/dL) LDL-C (mg/dL) VLDL (mg/dL)
mean+ SD mean+ SD meanz SD

G year | Cnt| HF Control HF Control HF Control HF
A | (40-49) | 15 | 15 | 52.29+5.01% | 38.69+2.3* | 90.54+19.7° | 160.52+32.1° | 20.02+4.47% | 30.31+8.74°
B | (50-59) | 15 | 15 | 49.09+1.8° |33.05+3.1° | 117.36+12.4% | 181.73+44.1° | 21.02+3.38% | 32.76+4.53"
C | (60-69) | 20 | 20 | 48.18+1.91° [ 34.78+3.1° | 112.34+8.6* | 192.70+38.3° | 21.78+2.14° | 33.14+7.62"
D | (70-79) | 24 | 24 | 44.50+3.07° | 32.48+3.4° | 116.46+9.3% | 220.63+24.23% | 22.45+3.05° | 36.16+5.37"

LSD 2.36 2.67 17.91 25.56 4.12 7.89

- Legend asintable (3-1)

71




CHAPTERTHREE. ....cevvvivreviniins RESULTS L DISCUSSION

300

250

200

mg/dL
=
w
o
| ]
>

100 -

50 A

A A AN A\ A
& oy (o3 oy oy
TCH TG HDL-C LDL-C VLDL

Figure (3-19) : Serum (TCH, TG, HDL-C, LDL-C and VLDL ) levels of all age (control and

patients) groups .

3.4.4 : Serum Trace Elements Concentrations :

Table (3-21) and Figure (3- 20) show a significant increase in concentration
of serum copper and decrease in concentration of serum Iron in all patients age
group in comparison with control group (P<0.05) . The same Tables show a
significant increase in iron levels in (A , B) groups in comparison with (C , D)
groups (P<0.05) . This result is approach to the result of (Jorde et al ., 2001 ;
Wang et al., 2016) . In the same Table , shows non significant differences in

concentration of serum copper in all patients age group (P<0.05) can be observed .
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Table (3-21) : Serum (lron, Copper ) concentrations of all age groups .

NO Iron umol/L Copper pmol/L
Grou Age Mean+SD
i (ye%r) Mean+SD eans
Cntrol | HF Control HF Control HF
A (40-49) 15 15 | 25.39+8.2° | 16.49+7.5% | 18.18+2.8° 23.47+2.7°
B (50-49) 15 15 | 22.56+7.7* | 15.46+10.7° | 18.37+2.2° 23.48+2.6"
C (60-69) 20 20 | 18.0242.32° | 10.545.96° | 17.96+2.0° 23.54+3.7°
D (70-79) | 24 | 24 | 17.01£5.27° | 9.48+3.15° | 18.67+2.3° 23.35+2.6"
LSD 4.37 2.33 1.13 1.91
- Legend asintable (3-1)
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Figure (3-20) : Serum ( Iron and Copper ) levels of all age (control and patients) groups .
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3.5 : The Studied Parameters According to smoking :

3.5.1 : Serum Malondialdehyde Concentration :

Table (3-22) and Figure (3-21 ) show a significant increase in concentrations
of serum MDA in control and patients HF group smoking in comparison with
control and patients group non smoking (P<0.05) . This result is approach to the
result of (Metta et al., 2015) .

Smoking is a major contributor to all forms of cardiovascular disease
(Ambrose and Barua, 2004) . In addition to vascular effects , smoking , via
increased oxidative stress and inflammation (EI-Menyar, 2008) , directly effects on
the myocardium leading to systolic and diastolic dysfunction (Alam et al., 2002) .
It also promotes other heart failure (HF) risk factors including blood pressure ,

increased heart rate , diabetes , and atherosclerosis (Unverdorben et al ., 2009) .

The increase in concentration of MDA in smoking people indicates an
enhanced lipid peroxidation in smokers . Our findings are concurrent with that of
(Lykkesfeldt et al., 2004) who have reported that , smoking induces lipid
peroxidation significantly and thereby increases the plasma levels of MDA in

comparison to non smokers (Lykkesfeldt J et al ., 2004) .
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Table (3 —22) : Serum MDA concentrations of smoking groups .

MDA concentration
Group NO (umol/L)
meanx SD LSD
Smokers | Non- Smokers Non-
Smokers Smokers
control 37 37 3.240.69 1.5+0.7 | 0.34
HF 37 37 3.33+0.95" | 3.02+1.04 | 0.12

- Legend asintable (3-1)

S.MDA(umol/L)
q

B smoker

B Non-smoker

control|

Groups

Figure (3-21) : Serum MDA concentrations of smoking groups .
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3.5.2 : Antioxidant System :

3.5.2.1 : Serum Ceruloplasmin Concentrations :

Table (3-23) and Figure (3-22) show a significant

ceruloplasmin concentration in smokers comparison with non smoking (P<0.05) .

increase serum

Several studies have documented that smoking may increase oxidative stress
and impair oxidant defense system (Kim SH ., 2003) .

Table (3 —23) : Serum Cp concentrations of smoking groups .

CP concentration (g/L)
Group NO Mean + SD
LSD
Smokers | Non- Smokers Non-
Smokers Smokers
control 37 37 2.78+0.15 | 2.35+0.11 | 0.31
HF 37 37 | 4.11+0.85 | 3.8+0.86 | 0.12

- Legend asin table (3-1)
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Figure (3-22) : Serum Cp concentrations of smoking groups .

3.5.2.2 : Serum Transferrin Concentrations :

Table (3-24) and Figure (3-23) show a no significant differences in
concentrations of serum Tf between smoking and non smoking (P<0.05) .

Table (3 —24) : Serum Tf concentrations of smoking groups .

Tf concentration (g/L)
Group NO Mean + SD
Smokers | Non- Smokers Non- LSD
Smokers Smokers
control 37 37 3.33+0.15 | 3.41+0.11 | 0.65
HF 37 37 2.21+0.85 | 2.8 +0.86 | 0.82

- Legend asintable (3-1)
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Figure (3-23) : Serum Tf concentrations of smoking groups .

3.5.3 : Serum Lipid Profile Concentrations :

As it is evident from table (3-25) and Figure (3-24) , the smoking shows a
significant increase in levels of TCH, TG, LDL-C and VLDL in almost all the
groups of cigarette smokers as compared to non smokers . Simultaneously a
significant decrease in level of HDL-C is observed in cigarette smokers as
compared to non-smokers (P<0.05) .This result is approach to the result of (Wilma,
2011 ; Srinivasa Rao and Emmanuel Subash, 2013 ; Banihani, 2014) .

Smoking , or if we say more carefully , tobacco , has a very bad influence on
the total health system of the human beings , not only effecting the arteries or the

lung but almost all the functional systems of the body , from cell to cell (Srinivasa
Rao and Emmanuel Subash, 2013) .
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The nicotine in tobacco causes a decrease in the HDL-C level (good
cholesterol) with an increase in the LDL-C level (bad cholesterol) and also an
increase in the VLDL level , with an accumulation of lipids in the arterial wall .
This is responsible for the greater risk of developing atherosclerosis in the tobacco

users than in the non-tobacco users (Srinivasa Rao and Emmanuel Subash, 2013) .

Table (3 — 25) : Serum (TCH, TG, HDL-C , LDL-C and VLDL) concentrations

of smoking groups .

Parameters (mg/dl) NO Control HF
Control | HF
TCH Smokers 37 37 | 214.13+20.98% | 301.65+32.19°
mean+SD “Non-Smokers | 37 | 37 | 155.28+24.09 | 237.82+47.32
LSD 20.31 31.24
TG Smokers 37 37 | 140.01+21.5% | 174.11+24.6°
mean+SD | Non-Smokers 37 37 | 106.02+16.6 | 153.13+14.7
LSD 11.71 16.51
HDL-C Smokers 37 37 32.04+4 .4 29.56+13.34
mean+SD | Non-Smokers | 37 37 4045° 36.50+13.72°
LSD 5.41 4.29
LDL-C Smokers 37 37 112+32.6° 189.9+41.2°
mean+SD | Non-Smokers 37 37 84+39.4 172.49+46.5
LSD 13.18 12.29
VLDL Smokers 37 37 28.01+4.1° 34.82+5.29°
meantSD | Non-Smokers 37 37 21.20+£3.9 30.62+6.54
LSD 5.28 1.17
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- Legend asintable (3-1)
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Figure (3-24) : Serum Lipid Profile concentrations of smoking groups .

3.5.4 : Serum Trace Elements Concentrations :

Table (3-26) and Figure (3- 25) show a significant increase serum iron
concentration in smokers comparison with non smoking (P<0.05) . This result is

approach to the result of (Sulafa A et al., 2013) , and show a significant decrease

serum copper concentration in smokers comparison with non smoking (P<0.05) .
This result is approach to the result of (Hassan, 2015) .
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Table (3 -26) : Serum (lron, Copper ) concentrations of smoking groups .

Iron pmol/L Copper pumol/L
Mean+SD . MeanzSD .
Smokers Non- Smokers Non-
Smokers Smokers
control | 33.89+8.11" | 21.79+7.0 | 521 | 16.37+2.7 | 20.04+3.5" 1.9
HF 16.93+8.25 | 8.71+3.94 | 4.34 | 2154422 | 25.43+25 2.0

- Legend asin table (3-1)

S.(Iron,Copper)(umol/I)

Groups

W smoker.control
Non-smoker-control
B smoker-HF

Non-smoker-HF

Figure (3-25) : Serum (Iron, Copper ) concentrations of smoking groups .
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..................... Conclusions and Future Works

Conclusions :

From the data in this study we can conclude the following points relevant to
patient with HF :-

1- Oxidative stress is a significant feature during heart failure .

2- Disorder the antioxidant system in patient with heart failure , according to
the levels of (ceruloplasmin and transferrin) .

3- Dyslipidemia is present during heart failure .

4- Heart failure effect negatively on iron as well as positively on copper .

5- Gender has no effect on most studied parameters including (MDA, Cp, Tf,
lipid profile ) where as it effects significantly on iron and copper .

6- Age has effect on (MDA, Tf, TCH, HDL, VLDL, LDL, Iron).

7- There is effect of smoking on all the studied parameters except for Tf .
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..................... Conclusions and Future Works

Future Works :
It is important to design further studies relevant as indicated below :-
1- Effects of smoking on the response of heart failure patients to drug .
2- Study of another trace elements in patients with HF such as selenium ,
chrome .
3- The effect of drugs that use in HF on oxidant- antioxidant balance .
4- Study the effect of DM on the level of Parameters studied in patient heart

failure .
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