& el (6 Jaral gl Blisy llg alll 0905 (S gims JSINIMN Ogallly gl o g il

Lasdt Ggul de o o s o)l e 5

ie gareall ColS g i) Jalan & dad ol OF adt 055
Ay ‘3\.,;3\ ol s e ( @ﬁy ) e s éJ\
Sy 3 Sgims P Sgud piladl Ll bt Ogas fkowd
oy o Ll A @ gl e a3 IS g ed S
St bg—inn a1y il ol QL ed) of D530
S i) Sleget § Lgins BLSTN i o Al Sligg )
o> G.3ls pod! ol GLI et ol sl cyy e e
S bgne ady) 1BUSYN dadsus Lpadll Syl (6 g O
@l ALl el (o Sl 3V Oyl 018 dsges
g Y1 Jolal dad of ColS Uy L ilaslial) s gastly &l
isgett e Gl el o i @1 OVl Ao g0 § Lgine
8ok giladl e oMy el Sy Ao gu & (315 o)
ioget & (%25,90 Juns) s dsS Jo¥l g5) BLE
PP bLis 2l Ley ¢ Ogul ooy (o ol @) 01l
e s G OVl deged 8 %20,24 %13,58 Juns
I o gLl ety ol
daddl)
Aonlel) SLSH e 808728 ) Opadly wgill o
) ang g o WIS ole VL Oy ol e
Ul o iS5 ool Uy L (5pil ekl Ler it 3 3Ll
Sl 3 ads LSy sl (3 pds Y Bys e LS
3 Lo (el 0paal 8 Loy pbly 05 S iy 25 ae)
Sl e 9 om0 o 1 Bl s 1y ltins; S
Al el e AU B Gaeo L (g5l
x5 BT 0l iagll sl ay gl of lionsy S
o bl s s skl 3 eSS e~ P (I

dis sl g edl eI 0L iy Sligslly ool g S

g gl

ol dmalr—J bl SLad dul LS G Lulll eda cyprd
daglll jolgdt Wb Awlyy Buslsgandl iyl dShali—(s a1
Pl blidg sy all 0ga3 Sgrme o Waldt Ogaill LSy
Pl O 3 peel S Jod

Sl ey el Sl 2 gl B §
«s35d) @81y LSO Joalaag (891 sy cmg IO ga g
[JIERCTERPRCIENCEIFINE PRY VY PRI JYRE IV P
3-2 oo b eyt 10 sl 55 e eI ST e
S gaf o Y] ot Ll T5— 50 b dlisly « yse
A (5958 Ly (Ao gudds F9 015 o Ko gt S i
S5 Al d Ay Ao Wgudis of 1Y) e et (o 23% 12
dwald-1g Ayl J1g AW1g Aol A gastl Loy ¢ 8yddl oy e
293 o) ¢ Osl oy 6958 Lry o g ¢ BB Basll
I (e @1 o) (@1 el (sl g ¢ el
Ekg all 0385 g il &0 gl Sl &) ezl
Sl QI BLYL Gl i) 5SS ) BLE g
kg Y1 Jolas

G S Jgfd s3I g G oLy Sgih i) ol
s ) 01l Ao e Iusls Loy ) DL ol 01322 03
gt 3 Eg—inn Lyl Sgd ¢ el g3 Sy (e
S o S (Ao s ) Ol As e G AN Sl )
Sgd Lamgd o 3 glgdly G ety el Cujg Ogn )
isget § ABUST) dadi e dpddll Oyl Sgimms & (Spine (2LEE
S Syre gLyl 3159 QL) o) (o i 1 01 )
isget § LS 3 Pl B Ll Syl od (S grams

Jf s gl By 31 ety GL el el

o) gyl AL — (0 o sl — L) 5Lt ) als L
2011 55230 & o2 s amlsd) 55920 (3 comd) oD



106 2011 55— Joaf (25400 32 alg) = aladt Jalall 2,0y als

Slorgll (532 ¢l e bl iy 5, Sily lail) L
chley) s 3 aslby Gem L2 izl il sl s
.(Carper, 2000) &.zs))

Bomgl) 23 e T il g Al S8 sy
WL 155 G177 5o eeddl Jles e of 2351 ool il
S U JgidsS” (sgtme 3 gl gt L2 5l
Bdsiy Aadsiie sl Oligpd) Gsteme gy P11 A
e %32 A2 aen s LD 3 BT 3 el
Bty o) LDl (3 2 Slagnddl S5 sl Ly . LI
Bl Sldgnll Spts byimn Ll § Loy %22 oa o
Sl o odis G assastt (3 cllsy B ani e
ol Sles ey Jo il G dssesl mlae 25U
.(Aguila, et al., 2002)

b ou Crespo and Esteve-Garcia (2002) 0,5,
ol e il 4 Bl
Bl cy o)l Ll co O < (Glee o22)
Slgnd e el eSS b Slaryd %1 Qa0
A O bl oylaly  Jards S BLSY) diadsiie daad)
S o 28 055 oy o ) g gy Jo 3R
S aladl el e Lndis ¢ & assastl 1)lie Joid SN
il Sldgpl)l e pad) Ly O B4 oy
sbe oy o el & @) LA @ (LDL)BES) aadsis
o e Lds g FLAL Bl OS50 gy e
05 <) ol Bl

CSlasly 2lyebly 2L Cgally gl jolan sand Ly
wdﬁfa_eww\wwja.@#yg;u@%
Osallly ol e adadl 5B e Coadl anl, il sl coda
Pl Ssimn oy gl ol Ops Sy o jtiall added)
whimg SV Jalae dedy bl 3 el (ST s

ol §ibg 310

lialidl) ot Osad) oo SUAST Osadly 58 plab Jols
PRERR
e slaeY Bl Ogand) 35 LS (& en oo o palins)
LR sLaall (oS5 3 SIS sy slediall e s 1
(2009 (gll) et LI

s wals o) a4 Oflrz, et al. (2003) ,Laf 43,
Oly %24,8 » (35mdl blsoll ldd B e 3 0sal
i Oy plr 78,3 2 Ly 5l 2l Qg Slalr e
Bl Jlal @ gl Lol ol Opadl s sl 2 25
i) b el e iy (%38 o il gal
S e 42839 p ) 3 5l

G e ) A 8500 L AN dad) L @E)
%060 e 5 i Gsimitm M e 1S 5 ST
Ml s 01 Llas Sl SalisSe L %21 i
3 e Ky 55 T 8, 0 Lten b Yy 150 LIS
RS RURTE RN\ & gl FREN T
o ja =Y e (PUFA) Akl 2 Lisb o 23
20:5 Gl SOV oy 22:6(N-3)DHA EhsluSal;sSs
.(n-3) EPA(Uauy and Dangour, 2006)

3 Lsl 55 pn ) oW1 0 Innis (2008) 55 54
WU o sSUIDHA sadl Jaadl 1395 & i pla s U
Oly 2l 3300 4wy guaall Led! Lislly JalSy drnasl
ot 53455 DHA as ] 5253 Lol (o Jslll 28
& Hs St ade Coi L2 sl s 36 Ll sa)
W|WQMM\WJM\QM|W_Q
W 0f o ST (50,0l o i ke by 2300 3 oLy
o 3 Lragl ) 2ol e QU1 Sly) e Lad sl
St dad) I

Lafy LS (3 0pad) pnnlall e ol i (s8I 25
sl (bS] el Mot (5l) el Lre ) (50 0555
B 3 pls a3 g sl add pud) LDy B s i (3 sl
ARV M gmg L oSally LI U Sl e dsaall s



gyl 053 (st eI Ogadlly Sl ol s udl D)l e e (el Jaise )l e sa 107

Lang « Boehringer—-Mannheim (1984)i_3, k!
Slgpdl pui & Laaw .57l JeandSchettler  (1985)
—le> & Fruchart (1982) aiy k) Lk a8 dniiye da )
— S JgidsSIl = LDL i adstall gobax LDL aad
hd Sl @905 J2100/0ke = (HDL + VLDL )
bl gk e DS 3 oY) s el ol
Weinsier and w=ke 5/25581 oy ) = VLDL 22
o Sy g 350 Ol 15 (Morgan, 1993)
LDL sl azisuis Sy sl gyt Rl 5ub
is Ao VLDL LSl (3 pladV) s olids sanllly
Hayakawa, et al, ) HDL & dxii,e oLy sl
idy ol Las &l (3 ped (eSO gl blss s (1998
.Ellman, et al.,(1961)
oda 3 Lede amidll miladl |2 ¢ Sl fodowdl —

el el @ Lssime G5 BT LIS alasa ol )l

el wllav e o 34 (SAS, 1995) pesly plitsial

o B AE gyt e (spima G BT plisnaly azlie ¢

.0,05

Wgidlisg milad!

toally Sl Ol dandall Cildiall

Syl Sl ikl oli Ll (1)dgisr i
Jeles wliadoasted) jeigy. O)2d) indes (3 dedselliaddly
by L) (3 Radsend) Osally Sl g1l 3 LSS
¢ Bl ol Ly Gl o) i 3 Rl 5
ol Slie 3 B o8 Gl L ognl cujy sl oo
0,911 cobs o5 o3l 1Sy 2wyl & Redsinnd) ally
o) Sl el g8 g sl iy il X o 0,920
1,8 ¢1,20,3 <0,9 0,3 2~V 0plhh 13 cols s
9,9 ¢5,9:¢3,92,3 4oV 0l irys cilS sy 1,3
¢ Ol e ¢ Bl eoy olae e 17,8 09,5 ¢

el e sledly Bl acnd) ¢ sl e (el e

Al Sliall i ¢ peedly gl dkaall SO —i

05l o5l 35 Ve mpllse LSO ales el
Kramer and Twigg &, (A . O. A. C,2003)

5y Assedl o5 Coaaly 1dLeSdl Slially (1970)

V) @ Byl Glall o radlse (S0 (3150 Sy

o Osally el (s i #.(2003A . O A L C

Bl oo S L i g bl sl &Y

.(Radwan,1979) s\l
o D Ogmply 0L o 1 s | 1ol Sl g —
g5 o e 3 L2 el palasl ol o1 ST
o e w8yl womgl5 435 Albino RatWister sil s
Lie OLall Aol 5kl 5l Bays oo Ll 7550
593 coalaiy ,%00-50 o 2l 2sb )l SVoang 322
A i Fy 2D fes s aeln 12 055 ek 5:LoY)
& @AY & LS ad libitum ot a (4] b s U
Sy (o adal) Gl SLL Al L
el olly i ) e I gk o)l sl
(2003, s1:2)
5 Bie B 0 522 Bl Ay e Ol BN ¢
Jhas Oy s alailong i &l Wikl 331 o Uasy JSA
cwz3(umpsen et al .,1997) & of <oy %12 Gy al
el (O o Aot I e gt oo ] 01,34
B ey e pxd B Al didd) e Lrdss o JaY)
£ Ais ALy dsldly dal Nlg 2l A5 A gast) Laiy
T T R
sy Iy o al) an” Gyl adly (I ol
Sl & Pl g Al i plnd) LS e
el Sl o @ Lol 1] 50l o) ol g
Ao e (G5SA 3l Slea danly 55le ol LSl sl
i e Lol cdaisy 285520 sul aids (5,55 4000
2020-3)~
Lxs ) oyl Jgied s S oS i) ¢



108

Ol ey @ oSy eyl (AW s
il pla ) Ll 5,00 e 3 aw sl aed BLOYL
gl o e |53 altene OIS et pe By
(Bl pomdly il iy O oy 3 IV ey
AV e e 3L el () s s
s ST gl e (3 il pie s0as dal
ods (3559 L Osl iy )l oy e IST S e LSy
Ruiz-Gutierrez, et al., (1999) ;Covasa, et al., s g5l
an ae Ll 5455.(2003) jsate as Ly (2000)
o Jad gl e Joi el illy i ol
aaadll plad) e (ST 50t (6513, (2002 2000)z,2)
S ) B Oy ol g & At sy Bl
s e ) e sl 8 QLA ey
i as el odos 545y %1,073 as S dsnll)
e Jsad gl el e Joi el ally il
e sl ale b el (sl (2007 < 2002)a 40
e e IS el Wgaacil) aaadll pla V) e dnie A
(ol (b (e (g (S S
Hle Lpabins ancill & wadll (oY) oS Ly 2louST)

%30,194 2 LIV jam o

2011 55— Joaf (25400 32 alg) = aladt Jalall 2,0y als

<0,4:0,5:0,3:0,6 0,1 3Y 05l a5 o lS,
(1 Jgar)esidt L2 0,3
oAl St Ol Bgle S ol 531

(aly el ol dyplaSdl oty (2) Jair
SL aedly )l oy 3 Bogedl (3 o8 sl S
Sl oy e IS ogedt o3y aisyl Ly 2kl ) s
0 2,05 4eSomd) (3 e w15y L0sal) iy Gl el
9 —=1000/ 3550 1,82 ¢ 5,01 < 3,01 < 3,16
GL ol ol g eatdl g oy el 2 e
Ol o) denSdl o8y dad cond)) Lo ) e Gl
@35 3 o el Bl Bylhe Ly axed Dlaisl anyY
e ) coaif) Lasg il Bl ae el Jles o)
Lo e Cinadd Ly Ll padly Osnl e dendlls Ly
oda 345 . Jdl o) 2l (Aala)) diall) 5,1 gy e
Jod Oglad) ol Joud nlilly lisll) 25a) s il
(2010 <2007 < 2002 « 2000 2 a) mhi

il PVl (ST e peg a2 (3) g e o2
G clid By sl g )y (3 el by deid)

O’““"J‘j C,\.g'j.“ Sl danda)l OldL) ldju\?

N & P ¥ 'U j

G o gwor Moy ofp ooy ey U A

1,451 1,455 1,455 1,469 1,469 1,465 SaSSY folne

220,0 410,0 35,0 25,0 30,5 24,5 (&56/ g o) drg 0

0,920 0,919 0,912 0,919 0911 0,920 C ol ) 86T

05l

1,3 1,8 1,2 0,3 0,9 0,3 A

7,8 9,5 9,9 5,9 39 2,3 g

0,3 0,4 0,5 0,3 0,6 0,1 Gy
oty Sl Sl dyglenSII ol 2 gl

Sls o gL o J# o BB Ogt) 8y ey Y Nl

ogeb o3

0,23 0,06 0,22 0,065 0,44 0,065 sl oS 5}52

Aoyl 03

1,82 5,01 3,01 3,16 8,82 2,05 1000 St

29,81 78,42 53,57 111,25 76,54 112,76 S35l W2

238,68 209,07 202,36 194,16 196,16 194,03 o o/ by edoimadl! o8,




gyl 053 (st eI Ogadlly Sl ol s udl D)l e e (el Jaise )l e sa

109

Laadl 2V e el ol Sl g2 3 Jodr

Sl o QW JEoy s oy Bl ey 4 AU e
0,843 - - - - - C8:0 by S
3,036 - - - - - C10:0 S
3,486 0407 0,447 - - - C12:0 oy
12.201 1,139 1,689 0,529 - 0300 C14:0 i o
30,925 30,914 43,498 4293 13.674 12,041 C16:0 LAy
2.249 - 1.073 - 1.203 - C16:1 BRI
12,145 5288 4437 6882 4977 3.161 C180 Syl
30,194 36.804 37.005 26,445 67.706 30,133 Ci8:1 s
3.655 24,146 10221 60,527 12252 52,709 C18:2 T gl
1.265 1302 0073 1,324 0.188 1,656 C20:0 o 4SHy
63,901 39.050 50.801 13,028 18.839 17.158 % Tncil) Tl oY) pgot
36,099 60,950 49,199 86,972 81,616 82.842 % ﬂ“ﬁ“""‘v‘”‘%

Oly ) g e el L) o) degas & 315 L
Pegadtl an oyl il i gemal) iy Y Lalas
Lty gy e g9 iy e ol

Gy (3 ¢LE)) &gt Al-Othman, — (2000) 57
Al Slsgpally T ol ddly S gl SN
Lendss @ o) 0Lad) v sliasly 3 gy (3 B B2
AN Ja i S S (e Lkl el (e
B (3 (LY sy Ladscny dadie il Lyl
LBl el o Sl ey ol Ll Jb e Bl e
& ol 136 45)ls Tinahones, et al., (2004) »U,
Opadl 155 e il ol e ailz ol e (gs2d
oAV BLo) O aul )l ol Ay Ol ps LSy
Gl (Lt s o)) il ps Spie daal
3 Sonn P Sk ol ALl o e 5
PULRUNEP RUCNIPE LV R ICY SR PR RNV RCHER PN RPIE I
Bl coogl By et Gy S g s S Syt 3
Sy e Sl 0 Dl & dnd) polall 55 55,
NEUNIYE

<tal & HUF, et al (2005) awly> on gl oda 3i5s
A oo W) oS Ssn gL G 3y LS 29

Pl el Lage olasl (Sh gy LYl Ja5e Cns

ol 01 a5 0 (3 Sheirg w1 Jolng Usal) (S gruns
e A gy LS iSO s 2y
Slesastly dalall dosadtl o dugne 358 35 (4) s
08 03 e (3 (S Jged S Sgtnn 1)) o g o
93 oy e di g OLal s lsle Byl Sl gadt|
DPUE gl Lomgly 501 e Bylie aslss Ofy L end)
iegest GHDLGBLSY 2nise dindl) Slidgpdl (S5t (3 Syinn
isgantl id)lis gledly QLA end) e wods g Ol
Sk iad Lol O =L oyl gl b e kL)l
OLS pdl pyw BLDL 4Ll A zisis &padl) Oligs
182,900l8 e st ol e dis 5 2o samal
159,0 el 15y Gl el 25902 Lk 25 100 /b
Slgnll b Gsts 3 Goime $Li5)) Lo o) LS7, 1100/ ke
o= 3 Il )VLDL aslsdl (3 olagN) s s i aadl
Al omlly Gl ey sl ey aesas (0,05
Ol Ao gat OF ot gow L2 2Ll dogastl 45)lhe
Laygs ot AN ol o Lpd ol e (S35 05
B @ LYl sds L)l Slsndl o8 Syt 1) e
$Hly (4) st s sV bl iy ) 3
azod L) s il el ll s elal 155 o)last S
G ad el OF ol 003 JUE a3ls ool Wy o) LDl (3
ol Ao s g iesand) ColS g S falan



110 2011 55— Joaf (25400 32 alg) = aladt Jalall 2,0y als

)l i) 2l Lo YB g de gl B Oyl
o oS 08y ) WGl Aol Lol (3 OIS
Al-Lal Gy S ) Jlal e %40 J) e )
Vs o dale §y90m o) 256 3505 Of Rashid  (1997)
oy Ryl g Vly ) 2l Lo Bk o a5
Bl DUyl Sl ) ] 250 25 (5 el
S g S s 1) LS s e

Ranirez- Tortosa, et al., (1999) aw),> xe milull 345,
13l Bygelll g ¥l 28 il Ol o0 a5 ¢
It ool a3y Law V) ol Sl gy of Oz oy o
S P L og el ey dL BLAYL Osaill oy
@I sl ey 1)le LapdUL a5l ol b (gt
S il il Lot A Sl ) (S 1) (o
G IS Jgid S (g el I Lizalys o sy )
GO assas (3 b S Jopn S (st 1)
i s LY SIS amy A3y Osnl ey e o
) sl agadl) o1 e 0l

S s S5 i @ 8 93w
) Jgpimwgndll o 5)0d) e slsnY Opnll gy 45l
M e el I3 e Jgnd SO olianel Lt S fony
s3be oo adle OIST e Dol o s L 0S5
s 3Uamdll) Joind SO 3 a5 2l squalene collsSd)
(» 1418

P JB eu Aguilera etal., (2001) qosl A3
e plal e lad U aidl) e suudey sy dal)
B L) ) 535 Osll gy O sl dmgy
ol lasy Cdd) bl st ol BloY) plidl
ol bl 055 (sag el miliall OF ) Lal

LU 3 3yl Ll 3 aed gl wie ol s
Ogadl e dile C‘ﬁj o Ll @ 8 edjed)
Dol 013 g § oy Y1 Jslasy Ol (Sgis

Ol e 30 IS Jopnd SO s (5)d st s
St 3 (Some gl gud LV Ll il 25y
oy e bl ol @)t ) Slegastl (3 IS Jgid S
by Al Ao gadl B)lie Bt ol GL ecd) o Os23)
Aot oo [Sy dem oo Aailal) Aosas) Oy Bigee By 4
o8 S AT e e Jedl ey ol et e ey
PIVETJCTE IR R FNCUNE S FE TN NERRRIRIY
Ol Fo (3 HDLG stk il iy ol logest) IS oLl
9> o) Aegast me ALl degastl 3 Aline SIS Lol
s (5 55 (U3 o o], 1961,21) ot
3 bl 281 Ly (2,17) 0 e et 3 g
SO el ol Ll oy e odis @) B md) Slesest
) ABLDL sl iy (0,76 -0,62) 3ot ol
B gl e S5 B ) 08 et 3 Ly
3 e G ol eler § S sl al) depestl e gl
Al gl B)lie Y gl dssat BLDL S
BeedUVLDL (Syin 3 iusine B9jp 5T 45 | (55T 2l o
e LS dbla)l desegtl AHlae Lyl Olesenal)
ol sy OLadll e (3 g Y1 ke o) (5) s
PERCNE R EIO Y B RIS Y PIEI N U S
(Jodl ey degaz & led) e degez Lol Gl el
o Aeget 3 Lyme SargndW) bl 2 B SOl Ly
sz

é & ol e (3 el g VI ales plad) ils s
Trevison, et al., (1990) &wl)> s 05l ooy o Lendis
o ol PLEl en (s Os gl e OF I Lal e
Opadl 5 e o)lzel Sa wesdl pe slf anll oLyl
OF )3 oyl LS (ol idl Clas Sogdd 0pid (3 dapil)
iaal Ol gl 0sSgtny pddl bosdll ol aibaie 3 O



gyl 053 (st eI Ogadlly Sl ol s udl D)l e e (el Jaise )l e sa 111

sicis o 56 AR NI U a gy bliy b
catel gy 3 Lnsegl s ol e ape) 250080 2ulasYL
@ AUl ag Moag bl eSSy sl i ales
e oL e e Ll g 81 el 3 pLasl gl

) e Bldey Sy Bpas ol e (552 Ol



112 2011 yis = Joal (25000 32 i) — odalt Jslald gyuayl alz

L i T daal) Bl clis Jag 1ds IS a0 40 alalall
.(Carper, 2000) wes)) ey & Bley o

oiNiranjan and Krishnakantha (2000) o JS~ Ll
BeSF Olad Bt s (sl cLia)l Ogas S5 3 ol
Mo 3 Lagr g dorgll Ogas aliy (g5l cliaadl (3 ddibgg
el Jo mashaill Lt 018 8D A damb L )
8 sk %2,5 aw 3 AL Jolall WlSH o il led
Jsdll oy e Lendis & 3 dalall degastl Ll @\J
P e b Ll Sy aiby e Sl lasd)
Gl sl g5l oo clsdll dagll Sl bl s
il S eVl @l Ll poenbadly padseall g
JMas il Sead bl ol Ll olped s
S oLl sesas @ shad) alll SIS slad By 3 %28
blad Lot odsg gl > 35,537 e LlSE ed) gl
Llass poralslly puasall wlivg (15 sl €3] o JS
(%2,5) 2SI ) Jgls dmy il olsS et g5l
635 LuSH edl Mgl OF Lo )l sl Jus
Lo shedl pdll WIS clad STy Aaby 3 W gl
slaall o il padl Mgral 55 4 Ly %2,5 (555
RCRSURCIES PR

Abd El Wahed (2002) &l por geilad) Al i LS”
sl GalsS el 3] L3 3 iginn B3 g sl g
Sl Lafy 0sul e e odss g Ol iesas 3
ool e s 5 Ol s gez 3 Y bLad by
Ablall desestl 15)lie U3y 3L

olRichardson and Puri (2002) il cazis! dig
it U LT gy ezl pie e 2l olaL eudl
JULYI sy S5l 2l i (STelly (2eY1 Ll & doly
Attention Deficit Hyperactivity =~ oLV 25

.Disorder
¢ il ) &gty gaal) Of il o iy
el 5 Jea ) 5l by ol D505 e b ol

o) e Bain aans plal e o & Sl e )l
Ebesunun, et al. s ol gl aulll oy 3oy 3L
Bl 3 Lyine S Jgid SO (gsts gL 50> (2003)
Ol aylae L) 8yl ey deyd Al Of il L}.1§J\
o+ B o e e A 52 ) e
3 Soinn IVl ot Lty el gl ol Y1 s
JpiedsS ol a3l oyl o (IS g oS (S5 s
eyl i a2l Ol gaamal] 2l LDl (3 2n ) Olisg ol
Ly L)l desastl
Dol 01 g 3 el S el ) LS

O gen (3 el el Jl 053 Bl (6)J g e
o U85 il B genaST B ey e Lndis & ) ylnd)
+@3lytly QL) endlshsidl iy el Jles s Sl o
iegas 3 %25,9 tnsy g5 blas ssly Jsadl e Loy
Y bLes el Lt ¢ Opndl o e ol g ol
o o wdw oL dsgez 3 %20,24 (13,58 e
arl blas 3 ssbll eols L e e bl pedly sl
gy sgay Anlall Aegadl o pgan il (lyS
(%25,9) 05zl
@ O 3553 s el S ol ) DL 69
(Jidys 3ug)ipmpndl Slozghl e Wi ¢
(Srakt L) £ gl

il S bl ) 555 is g0t
~0,37+4,05 Aoyl ds gost)
0,26+5,10 Uiy S
=0,11=4,12 o g

€-0,09+3,50 e
€0,36+3,23 3L o
~0,39+4,16 lo> o

0.05 ;o 5§ adlazst (s2me die Sllawstl Gy Bl DUV i 2,0 T
SA el S el @5 blss 555 U ey B

3 LS (3 Joir) drctdl aasddl pLal) e dargl) Ogas
e el BLAYY (G dly o) e st
LT 058 03 ) il el e el el e L)



gyl 053 (st eI Ogadlly Sl ol s udl D)l e e (el Jaise )l e sa 113

Department of Home Economics, Faculty of Agriculture,
Alexandria University.

Aguila, M.B.; Loureiro, C. C.; Pinheiro, A. D. and
Mandarim-De-Lacerda, C.A. (2002). Lipid metabolism
in rats fed diets containing different types of lipids. Arq
Bras Cardiol. 75 (1) : 25-38.

Aguilera,C.; Ramirez-Tortosa,M.; Mesa, M..and Gil,
A.(2001).Protective effect of monounsaturated and
polyunsaturated fatty acids on the development of
cardiovascular disease.Nutr-Hosp.16(3):78-91.

Al- Rashid, (1997). Effect of camel fat, palm and sesame
oils on plasma and liver lipids and fat apparent
digestibility in rats.Msc. Thesis of Nutrition,
Agricultural College. King Saud University

Al-Othman, A.(2000).Growth and metabolism responses in
rat fed different dietary fat sources. Int. J. Sci. Nutr.
51(3):159-67.

Boehringer- Mannheim. (1984) Keeping atherosclerosis in
checks disorders of lipid metabolism, Boehringer-
Mannheim West Germany.

Carper, J. (2000).Your Miracle Brain. Harper Collins
Publishers, USA.

Covasa, B. ;Ravnt, R.; Villa, J; Torrentsa, J. ; Torrec, C. and
Marrugota, J. (2000). Protective effect of olive oil and
its phenolic compounds against low density liporotein
oxidation.Lipids. 35: 633-638.

Crspo, N. and Esteve-Garcia, E. (2002). Polyunsaturated
fatty acids reduce insulin and very low density
lipoprotein levels in broiler chickens. Poult. Sci. 82
(7) : 1134-9.

Ebesunun, M.;Agbedana, E. and Taylor, G.(2003). Selective
cholesterol deposition in the kidney tissue of rats. Fed

palm kernel oil diet. Afr. J. Med. Sci. 32 (1) : 41-7.

Ellman, G.; Courtney, K.; Anders, V. and Featherstone, R.
(1961).A new rapid colorimetric determination of
acetylcholinesterase activity.Biochem.Pharmacol. 7:88-
95.

Fruchart, J. (1982) Simultaneous measurement of plasma
apolipoproteins A-1 and B by electroimmunoassay. Rev.
Fr. des laboratories. 103:7.

Hayakawa, H. ; Onodera, N.; Matsubara, S.; Yasuda, E.;
Himakawa, Y. and Ishikawa, F.(1998). Effect of soya
milk and bifidobacterium fermented soya milk on
plasma and liver lipids and faecal steroids in hamster fed
on a cholesterol free or chlesterol- enriched diet. British
J.Nutr.79:97-105.

Ranirez— Tortosa C.; Lopez- Pedrosa, J. ; Suarez, A. Ros.
E.; Mataix.J. and Gil.A. (1999). Olive oil and fish oil —
enriched diets modify plasma lipids and fish oil
.enriched diets modify plasma lipids and susceptibility
of LDL to oxidative modification on free living male
patients with peripheral vascular disease the Spanish
nutrition study. British Journal of Nutrition 82, 31-39 .

Richardson, A. and Puri, B. (2002). A randomized double
blind, placebo controlled study of the effect of
supplementation with highly unsaturated fatty acids

e

gt a1 Y

Clnd) bl ) s (2003) B ol s sty
sty il dadall G s ikl ) (3 BV Lerzs
A pan yeen 58l

S (2 1418) 0l JT 8 &l il () e (3l
bt O)lall i LY ikl LBlelase g 35180
RV PR VS SHE SR ()

G s LA e I3 1k (2009) s U gl
P

ol oS - 0oy S (:2003) ol 2 £ ¢y
s g i8Sl Sl slase. mrad) oLy dala)l
g

i) e Joud Oglad) e Joud eplally ol slol) des
sl il BSLL Ll el Ogl s .(;2000)

) e Jgid Oglad) o Jgud pldlly wleolsll dgn
il Sl kel Al a2l les ey .(52002)
sl

Lot el g gl ol Jgu enlLaly i ol itn
sl gl SLL L Gl e, (22002)

i) el Joud Oglad) o2 Jodd eplilly wliolsll dss
sl iRl L Ll saall 5L 0)1.(,2007)

Lot el g 03l ol Jgu enLally i ol itn
sl g2l SLL L gl el (,2010)

) a M L6

A. O. C. S.(1990). American Oil Chemisit Society .Official
and tentative methods of the AOCS 508. South Sixth
Street ,Champaign ,L. U.S.A.

A.0.A.C. (2003).Official Methods of Analysis.Sixteenth ed.,
Virginia, USA.).Association of Official Analytical
Chemist.Washigton, D.C.

Abd El Wahed, S.(2002). Effect of various dietary lipids on
rat growth and some functions of brain.Thesis of M.Sc



114 2011 555 = Joaf (25080 32 aliz) = el sball gyusCayl als

Irz, X.; Shankar, B. and Srinivasan, C. (2003): Dietary
Recommendations in the Report of a Joint WHO/FAO
Expert Consultation on Diet, Nutrition and the
Prevention of Chronic Diseases (WHO) Technical
Report Series 916.

Jumpsen, J.; Lien, E.; Goh ,Y. and Clandinin, M.(1997).
Small changes of dietary (n-6) and (n-3) fatty acid
content ration alter phosphatidylethanolamine and
phosphatidylcholine fatty acid composition during
development of neuronal and glial cells in rats. J Nutr.,
127 (5): 724-731

Kramer, A. and Twigg, B. (1970). Fundamentals of quality
control for the food industry, 3. AVI Publishing co.
Westport, Conn, New York, U.S.A.

Lang, P.; and Schettler, G. (1985) in Schettler, G.; and
Gross, Arteriosklerose, GrundlagenDiagnostik-Theraoi,
DeutscherArzte-VerlagGmbH, Koln.

Niranjan, T. and Krishnakantha, T.(2000). Membrane
changes in rat erythrocyte ghosts on ghee feeding.
MolEellBiochem.204 : 57-63.

Radwan, S. (1979).Copling of two dimention thin layer
chromatography with gas chromatography for the
quantitative analysis of lipids classes and their
constituent fatty acids. J. Chromatography Sci. 16 : 538-
542.

on ADHD related symptoms in children withspecific
learning  difficulties. Neuropsychopharmacology and
Biological Psychiatry. 26(2): 233-239.

Ruiz-Gutierrez, V.; Perez-Espinosa, A.; Vazquez, C.M.
andSanta-Maria, C. (1999). Effects of dietary fats (fish,
olive and high-oleic-acid sunflower oils): on lipid
composition and antioxidant enzymes in rat liver. Br. J.
Nutr. 82 (3): 233-241.

SAS (1995).Statistical Analysis System. SAS user guide:
Statistics Version 5 edition, Inc., Carry, NC.

Tinahones, F. ; Gomez- Zumaquero, J. ; Monzon, A. ; Rojo-
Martinez, G. and Pareja, A. (2004). Dietary palmitic acid
influences LDL- mediated lymphocyte proliferation
differently to other mono — and polyunsaturated fatty acids
in rats. Diabetes Nutr.Metab. 17(5): 250-258.

Trevison, M . Krogh, V.; Freudenheim, J .; Blake, A.; Muti, p
.; Panico, S.; Farinaro, E .; Macini , M .; Menotti , A ;
Ricci, G . and the research group ATS — RF 2 of the
Italian national research council. (1990). consumption of
olive oil , butter and vegetable oils and coronary heart
disease risk factors . J. Am Med .Ass .263 : 688 — 92.

Uauy, R. and Dangour, A. (2006): Nutrition in brain
development and aging: role of essential fatty acids.Nutr
Rev. 64(5):524-33.

Weinsier, R.L.; and Morgan, S.L. (1993).Fundamentals of

clinical nutrition. Virginia. Gilbert perrinmosby year
book .New York.

Hur ,S.; Du, M. ; Nam, K.; Williamson, M. and Ahn,
D.(2005): Effect of dietary fats on blood cholesterol and
lipid and the development of atherosclerosis in rabbits.
Nutrition Research. 25(10);925-935.

Innis, S. (2008):Dietary omega 3 fatty acids and the
developing brain. Brain Research.1237:35-43.

SUMMARY
Effect of Edible Oils and Fat Properties on Level of Blood and Brain Fatsand
Activity of Acetylcholinesterase of Experimental Rats
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The present study was conducted to investigate the
effect of chemical and physical properties of fatand
oils intake on the level of blood and brain fat's and
the activity of acetylcholine esterase.

Some physical properties (viscosity, the refractive
index, the specificweight and color), and chemical
attributes (acid number, Peroxide number, iodine
number and saponification number) and alsofatty acids
composition of edible fats and oils were
determined.The study was carry out inEducation
college for Home Economics, Umm  Al- Qura
University, Saudi Arabia.

Forty-two healthy adult male albino rats (2-3
month old and weighing 50-75gm) were used. The rats
were given food and water ad libitum throughout the
11-week experimental period. they were divided into 6
groups each group included 7 rats, they were fed on a
meal of a proportion of 12% fat, first group was fed on
standard meals contains corn oil, but second, third,
fourth, fifth and sixth group were fed on olive oil, sun
flower oil, palm oil, vegetable ghee and faunal ghee,
respectively.Blood samples were collected for
separation of plasma and serum. Supernatant was
separated from the brain.Total cholesterol,
triglycerides, high, low and very low density
lipoprotein, the activity of acetyl cholinesterase in the
brainwere determined and also atherogenic index of
both fats were estimated.

The results indicated that characteristics of oils and
fats were identical with Saudi standards.

Serum concentrations of cholesterol were
increased in all experimental groups except the rats
that fed on sun flower oil. Also triglycerides was
increased group that fed on olive oil, palm oil,
vegetable and faunal ghee. A significant deceased in

high density lipoprotein level was noticed, vegetable
and faunal ghee groups as a compared with the standard
group, and results mentioned that highest value of low
density lipoprotein was in group that fed on faunal ghee
Very low lipoprotein was increased incorporeally in
palm oil group, vegetable and faunal ghee in
comparison with the standard group. Results indicated
that highest value of atherogenic index was in animal
that fed on faunal ghee then vegetable ghee after that
palm oil.

Results showed a significant increased in total
cholesterol level in rats' brain that fed on olive oil or
vegetable ghee and faunal ghee compared with the
standard group. There was no variation between
standard group and all experimental groups in
triglycerides value in brain. High density lipoprotein
level was increased incorporeally in brain of olive oil
group, while it was decreased significantly in
experimental groups that fed on palm oil or vegetable or
faunal ghee. Low density lipoprotein level was
increased incorporeally in brain of rats that fed on
vegetable and faunal ghee in comparison with the
standard group, but there were no incorporeal variations
in other groups. Very low density lipoprotein levels in
brain were not variations in experimental groups in
comparison with the standard group. The highest value
of atherogenic index was in rats fed on vegetable ghee
then faunal ghee then palm oil, while the lowest was in
olive oil group.

Acetyl cholinesterase activity was increased by
proportion 25.9% in rat that fed on olive oil, while was
decreased by proportion 13.58 , 20.24% in rats that fed
on palm oil and vegetable ghee respectively.

The present results concludedthat dietary fat affect
on growth, biochemical parameters and acetyl
cholinesterase activity.









