Original Article

MR A s NY 4y AN (S8 7S Sadod o
DOI: 10.22059/jvr.2018.201706.2442

O laly y9iT 5 (413958 31 (glam o 5]
S @ g (S (S 8g 33 il gt 5

Taoome 591 i 105091 L, ) IV (oS, desre 315 daze (ped
Q\ﬁ\ ")\9.5\ ()\9;1:\ Q\)«g Sl o&uzls Ggw)m\) 038z ( 2S3e > pols 09 S k\
O eml laml o)y dund oSy S puald aSuls axdgal il (¥

(W5 olo cyote YAz oo opds MY olo ] 10 sallie iy )

P IS s oy Lol o A5 0 Sy sl 315 53 iyl a3 s3L slog o aalllne dtgn
Slyis 2 islgyg] 9 oS 3 sltulio byl e pdles adllno plos o 3 125 8l Sow pyoo (o252 12 (isieS b dhe
S MBSyl 392 b o oot ol g ko g 508 g 92 S 3 el Sy 2 ol s o (s (sl ol
Sl 9 ¥ QUK Joyuads 139 L oS 390 S 03ME B ot (]335 A 095 A5 (bl (Golne 09)5 ¥ s (Sl 9004, el
csodd yeat s8] day ) ¥O ke (gl (DMK ) yiliaslgysil ¢)] s 0gMe Lol 393 A 05,5 dliio B 0 03b 4,455 (jg )+ oo
T s S 03M5 o 21l ¥ 1 50 2 9 3925 ol il (sl 42 48 oglis () b 09 B g al e C 9,8 005 0955
—09)5 399 oo L39S 9 oitialgysil S 5 g yals’ 0,8 3l any 45 Lino () 43 051 C 9 Bog)S | 008 5 D 095 b o5
e o 435 (§ygla «(3480 9y 31 dn 00 5 ¥+ (Ve o (lie) )3 51 F (s (sladins b s laSo & LB sl
g g ooiliadlg g1 (glmog S sgealis i (603l il ()l (gl b s LDL-C g HDL-C el g S ey puelS 5 5
pyo HDL-C (]38 g LDL-C 5 pb gyl ey julS=65 2018 1) (i Clled e 0,57 L duanliie 13 D 0g)S 155 (C 9 B)
Lgsyo (V/F+V/0V) LDL-C 5 (M\AYA£VV/¥2) pb gyl o)+ 075+ WWIF) by yandS g 5 (28" oy s ((P</+0) 150l (Lt
S bl o el ol 3l g o) 9y duliio 3 (VY1 /1) 135 oanlie D 0g)S 3 55 HDL-C il 8l oy yiitiy 5 D 0g)S 4y
392 55 g g I 31 S5 o0l 4y Copund 35 e9)1 93 s )5 (D<o +0) o> Ui | (515 o o9l 13928" ds Capund (yiliasl yo5T ¢ s
98 el i yla 1y WS j3 (98 op3 odimd yidlS Cudled g o 63 o an STaS 0ld Lis pils dalllas 3 2l (6 oS aosti (P<+/+0)
oo uegilSle (535 (139) e ¢ Sl gy D95 o3 s (o &1 ol Sl oolitd iy 092 3208 lidsy g 4y s
Cal p3Y g o

i e

LXVLES

S e o) yoat e s3ad (Lo Lol 2 3955 ¢ s linlg 95T 2 s lS ol

& ¢ godege) e g tauol (V) (HDL) YU o L 85 095
09 2 (92 2 b JoyedS s pudlS6 ) b clale 2ol 3l (glins
O dapulS g5 e ) oy julS (6 5y 98 g0 G
33,5 o0 (o (A S5y (6 368) (o] cge (Ve - Mg/l (VL
LS 13 (ool yos (V) 39800 (o) o (ool yadS oan L
95 45 9 oo (Slmrads 90 5 Ayl 4Ld 93 &y g 0392 Jgone 53
SV 3 iy sl 65 o) e 45U gn 4l ol s
Cawd jl & yomie  Slg s (g5l po (45lre dlaudl (s STl ¢ oy ,S 90l
&9 Lol g oo 03 (02 Lo ) o 4355 5 (Bl (g n -3
2 FFY) sl 0 (5155 (13508 yiliin yulai) (ol (sladls 5 4yl
T 33 i 5 s ¢ gl il yuam 5 ooy puaslS= (6 et caalllae S
Oelgl (V) Modd ()55 oy piges & Moo oS JI7VA
2B g o Cal ol (93 e (ot ot (o3 3 a8
gl 52575 Lol oy g ppto ol gyt |y Ay () M5!

(\V) _\.wbuo u’.sl.‘\.c 0 yu> J)-AJS L» o\ﬁ.m ‘U9> = b.}..ub.)u,u.mlf

da\o

dagi )3 (coke G g oyl (S S5 pie liS 0y
(Splio (b slon i Bgye— (B 42 g oz jlilisea clas o
S eJgtadS 5> Caled g 5 Ui Jl38 Ggrag )i ¢jo,lSly sl
«Sshpio glodpl s 53 g Conl Joboo (sliid JSUi5 3 (55905 03l
09 YL Ll S oo 55 (385 D (ypeliyg 5 g8yl (slogisage
Aol 3 Jlas )53 S lsie 4 0)lgan 1l e o 0 o e
LS 45 o 00 plasdy di o iled (63L JE (Bgpe (I8 5 )l5e
o 5 g eyl 3 i oty Ylazsl) 220 o poldisjo 15l 5T
o fSlal 028 UK 2 55 Al e o Ll (oo 050
Blato ¢ golg S yoa L L3 )| 3 Bites g ol oad (3135 oS >
4 cdipmdld olsal 2 W9 090 (1) 4mbigo 028 9l (sl o
b bn g 00 cloncyg pSmghe s g o (Sl o 4> ¥
9 (LDL) ol sl b a9 0904 ((VIDL) (s (i asteails

Email: bmosallanejad@scuacir +#\-TYTEAY 1 Ll s ATV Ll 1 s sy 5 (X



AYAV N o e Y 0593 < b n)s ko als

b ¢ dslio 5 (LDL-C 5 HDL-C 65 Jg2ulS 1 yuslS 55) S
(B35 (2l 13391 (20155 (soduad et 0 Mo slaKs 3 (il g o5
A gy 35 oy Sy 2 ooy

S5 oh9; 93090

0394500 )3 ¢y 5 pui> cbglse 5 (K odMB Y+ aalllas oyl o

13 iy eS8 S VVVF K 359 e 5 Sl Y B ) ot
oo s (ol fiee (el 329 (G105 Je 8 4 4295 L S
(Jgaxe Ol plovl s dian ¥ iody cdalllas 3yg0 (glac S 8,5
Olimslows 53 (g (A8l 5 SO 22 (slagls 5925 yguslinSTy
Slose cpl (b yd s ()laSS jlanl ol pan g olSuisly (S juel>
S Jl (e 3 00 4335 (€ 0 CudgS) YU (92 (59l (slalie
Ve ety g (439 ¥ UK (f50s) JopanlS 139; oot yeans Sl
S ) S solod caalllas Jobo 53 (TV) 2 o] 55 o Ko ) g,
(39 22 065 9. 0 039 )+ Oliem ) (€0 Sle g o) B (N 000
0 (6 )35 AT (sla il )3 Lol Kok liows 5390 l5y95 1
Wljg) ©ygots dacSw (Gl Cumdg il (B (i el
caslllas 3,50 (glanSas A5 oo J5iiS el VE Jsbo 5 1LY Jolis
A 05,5 605 u T D g Ac B C (g9lumo 09,5 ¥ oy 8olay yoboay
218 ol 4y (9 Ve oo ) JoyialS 53 o5 9292 S 095
DMK 395 s ilisls sl ¢ Jgytads’ )8l an Bog,S 3.0
B og)S aliie C 095 (¥) 12,5 52955 09, Y0 0,99 Su sl 9 4o,
L V8L 5o 42 5 st ooiliwlyyil (sl 4 &8 gles (l L oy
595 o] A oailygd Lyl 50, ¥O ke s g S 0dM3 ya ¢l
Bog,S jl (oS5 D 0,8 (YA) 392 sl 13 045 2925 593 (sliss 2
5 Ollgyil S 5 ¢ Jgytads ) Sl dmy o Lo ol 42 062 C
Ogd 05505 5 0l 93 LS g (8 (sloog)S 59> (e ) S
<8 391 S5 ol s olilyil o8 5 039S o9 « gyl 052
23l)93 IS o g 0 o Vo + ) ol i io oo S 2
P il 9 (65595 b ¥ 09,5y )3 anlllan 390 Clilges 5 0
ol 3 B 5 yo jo) 636555 oloj gl 8,5 Cpgo ol
(JoyadS ()53 9, 5l An jo) Vo pgd 6365095 « JoyindS 9,
Ol 3142200 5 e (slajo) 1 i & i p)kz 5 po Sl s>
iale)l 029 IS Cole) (youds 5 43,5 18 K Sl (5 ,6055 oo
oo Yl casd LSCis polatods 160 o0l Jlis] olKisloj] 4 lavdiges
YO+ FPM s puo by oo 5 (6000355 301 (glod 3 4By Ve e 4y
4 ilolas 5l g pyw (Sladiged 43,5 ot sl 4B B Ve Gde dy g
655l oy L5 —Ae OC (glod 13 g el iy gl See J51>
03lisl b LDL-C 5 o5 Jg ytaalS” e el (65 (oo 30 (5510050

)y

Sl gl omlo () oitilgygil alo I 3ly; clmg)l>

Oley? 9 35—y Sl ey 9 Gels (b F-el 02
Sloss oalazwl adieS 1555 13 iaS lire 4 g yloaws] )3 ¢ ot puun
Gl 9 393 2 JoSe DMK 93 b «oylinlyyoil e ol 3 (1Y)
Ayl (65 9 Alghnd (ol J S (ine ialS o tin £ 0o
3 8 Sy (F) el 0dgy g0 S )3 (5l e JSB &
o =¥ S 9,00 = 5 (25, Yoo 2. S cyg5 9 (oilialyy ]
Friwoge 3 ] Al o S 45 2l o SS90 A 18 - o UslS
Jopds s oo Byl jl laysliowl (S jobay ol JgyiondS
5l o2l ] (FAY) oo SIS o g indS o5 o Blae
5 605 sl 5T 2l 31) S gigilen Ol Bl S 3 g0 o
(V) ol oas (5135 (00 (b > aBg5 35 9 ALP g ALT AST
Cannsb 1> LS pouly (rmegd ¢lghes Sl g 90392 <39S Lo e (oS
9 Ol pd 950 Sz 3 (gmen (Sl (o diwg, &S cd
el 5 (S oligS (VAT Adl o gl sl 5 g 651 5
34 ol ol 3515 51 s y0aly 5 (2> g S (xS sy
Jo 3558 Soiglam (slacllad ol o iy S b ali
Cladlons i 15 g JopiadS (LalS ¢ alodl 5 (6 )9095 15
2 o ST 5Ty byl s @il 55 9 08 g Clacl suiss
13 5039 i 8 5 )55 el 00 45 lnigS ) 550
2k b il S5 ale s (pnads 4 dbly oo il BB o dms
ol 3 by Dl Jlg o Juato Lo o1y 41393 (g il i
2 oo slapmeling a5 plKimds (VOV) 43S oo (6 xS 5l 35S
il odlil (((oale (19 ) (o sl Ao Sz 5 2
Joynds Jials” 1) e @l gl ccabisee ladllas (V) ol ggioe
Ol seeds cailjgy ookl (YOAFN ) Canlodly lis oy g sl 5 55
ole o9 JgrdS (39 Vb 3)lge 3 (ol 3 (ljgs” I Y- gr
3 9 b OMSe ol (31> Cowd (S35 e s9alST (L)l
slill o (iliee sla g, (1F) 3980 dnogs (g NS 4SS
Ol M ) a9 alex o)l 329 S )3 ooty
7OV 5 JoyiaalS 78N i8] 4y oo ¢y F-A ito 4y (VY ME/KY)
9 508 o pualS (6 5 Gy 03)5 J5S 09,5 L dunlie )3 Lt dgind
Sl QY Jls o S 5 Sakamoto (Y+) 35 yuxie Jbs (ae
e cjgy Vo Do dy g ailj) ¥ QKRG 593 b JgyaalS 905 o8 5>
55 el oy b (VV) 33,5 o0 IaSis 3 (colg pindS o sl 40
P A5 8l Ko s G S kg 2 OlisS Hl die
plodl jl Caan pl plo el dgazs ju dine opl 5o IS 3ely ol

P S sl s 2 (g (Lljl ol adllas

T \



\y

S oo S S92 oS anlyo5T 9 (o198 51

So S Gy b lapms s sl andllas 5, 0 s aSK 3 o o s W1 51 dny 00 5 4 ) e s, s (mg/dl s ) o S 5 i ) J g

Coy S wiliwly, 5T Boy S J S 1Ay 9) (P</i0) Bl 0315 OLES O 1 13555 g U LIo ne (Sac 5Lis (P</10) Wilods 0315 OLd Cisdy s o

(0L H sl g, 5T D ey 8 5 01558

00 55, \LBTP A2 555 T STP)
sl
Loy 5
YYASLYO/PF YEY/ALYY/YY A ¥eq/Fe£Ya/¥a A \Yo/ee\A/FY 24 A a_,)f
\FO/FoLYY/AY B YAVooE\N/¥o B ¥eq/Yo£YY/P00A \FV/ooE\Y/AY 24 B a‘,)f
YA$/As£\A/-4 PC YAY/ ek Y/+4 C YQe/Yo£O0/Y Y PAB AFY/ ALY/ Yq 2 C aJJf
o0/ $oAY/ ¥4 2D VAY/Fo\Y/YY B Y5 o/ A£\A/+Y PB 1\$/ee£4/14 24 D a};

01558 1Cos 8 iy, 8T B oy S a8 1A 03,5) (p</10) Wl 0315 OLEI O w2 4555 g L1 ne (Lo sLis (P<e/e0) o 0315 OLtd Ly o

(O STl 5T D oy 5

00 55, o5, A 595 it glasy,
@Lﬂ)a
Ly £
YAA/So£f+/Fq A Y odf At Yoo A YOF/ockfe/YAPA WY/ ok Yo/ sy A Aoy B
PO/ FLYY/Y 2B Y O/o£YA/FQ BC YOY/AY/FePA WA/ AEY/FS A By S
YAY/eok WYY 4€ YYF/YoRVF/ VY Al YOY/YetpY/¥ebA AYY/5 N/ 7 24 Coy 8
N/ AN 42D YYV/FekYo/AAC Y Felet Y O/OY P \WY/AEA/TY 24 D, 5

383 395 6o ysio yuS 1 B HDL-C (g, &y 1505 asiedo
O s o (AFIAIYIEN) A og, 5 10 )] e JBlis oS g4 ey
59,13 93 (o wl&iﬁ)s..\i:)fu&_,m(\ﬂ/wih/m)D 05,5 ;3
g5 05558 42 Capnd 3llg T s sla il 52 Lol
00lasil &y Cus 55 09 15 93 S 3 (P +/+0) 2> (Lt Ty ()Mo gime
Ol o Aold ¢ pols aalllas 13 (P 0) 392 )5 S0 gl | ST
L9y L85 G905, 00 (Sloj 03l S 13 45 gS (o (e laz b
DS €1 5, 4y o B+ 3 53 gloys ilieo (sliogS > &l
(Bl dolal gty DAS L F+ o) o G OO g5 )3 5 392 d98—ie
ARAZEAN AR RSN LIP SR WSS PR LGV SR WEL I PN
200 595 53 pyuo (VE/¥+£V/OV) LDL o (MWYA-£1V/¥) JgyindS
09,5 3 3 (V¥ + +£ N NO)HDL 30 53 (o138l o2 s 9 D 09 )3
Dyg0 Sw Vo oMY ol 3o )3 (V¥ Jghia) 15,5 x| D
K a8 00> s Cunglite (podugsd pud ) S (£410) aslllas
L Cangame 2 JI il dle 855 100,535l dsn
390 S )3 (g (ol o eyl Jlael yulas) 9))> Joos pe
Sygody KUY Jolan 50 g2 go leMbl plos 033,55 saalie dxlllas

ol 015 03] MG s 33 g ylume Bl 5+, Silo

- )

(osllyygl o 0)3625) 5,15 93 425148 o> (s sl anllas
90y dunlio ) Lol 5l 1y LS (3 458 (o> odiad yials colled

ErSo3Il S agih (g s g (i905] sl E8 b st S
W9y 9 b iy (eanuis coS LHDL-C g4 jl gyl a5
208 (655035105 e
Sl by CLlE I e dlaily (s 5laie 4225, le] 903
13 (pres IDL-C g HDL-C (pL5 JgyalS cdy yauslS £ 5) (s)
09‘)"‘ 14 Lbo.)l.) J_JDU ¢(D 9 A(B. C) LﬁJLc)') o lises dl._lbo9)§
Repeated measures) ) ,-S5 (505151 b (uillg 30T (g )Lel
239350 SleMbl plas 28,5 o S5 (a0l s o (ANOVA
o/ 03l yiaS P ppliie Wlodds o oo (gllas 1 Soloo sy gl

A0 az8,S Jlag 3 s e 5

@b‘.ﬁ

(C 9B) jonS g owilialg gl (slmog S a8 oy (Lt Juol> ol

(s lgran Cllad A 0g Sl duslia 3 (5)0 93 S ) D 0g)S 3
G 3 LDLC 5 o1 Jy S sy anlSis5 2lS 51, (5555
ojlos Joldx )3 48" 4568 o (P<<+/+0) wdl> Lt oy HDL-C
58593 S 65 l5ae ST g JBlas el ons 30> LS ¥ BN
(FYAS - £YO/SK) A 4 (V015 £3VFY D (sliog) ;5 i 4 D
Oljee Pl caalllan (bl 1 45 (6920 4 392 4By i 4 pudlS 6 5
9 (Y;’/\"iV/QV 9 \\Q/A'i\\/\“i) D 09).? ).! ‘LDL—C 9 PL’ J?)“‘“‘lg
(MNO/F VYAV g YANS -2+ /FR) Aog,S 10 593 dlie ol 5ue yiSTas

A



AYAV N o e Y 0593 < b )3 Ui als

\-¥

2SS Oy b ls pms s s andlas 5550 aKe 5 e o W) 1 i 00 5 Fr e o gy, 5o (Mgl v ) HDL-C ol s ¥ J i
01528 1C oy S (il g, 5T B oy S ) a8 1A 63 S) (P</0) Ml 0313 OLES Ot 2 13 5,5 By > Ly 1o pms Sl sLis (P</10) Ll 8313 OLES s,

(OS5l 5T D oy 5

00 55, \AST?) A 595 kit gla s,
Sy
Lo 5
4/ Aek\/FA A Yoo/ Fo4/44 A WY/Ykg/5q0A FNFEF/ANM Aoy S
VEY/ekd/q0 B WA ooA/$0 OB AYo/Fok /05 A FHIYEY/YE A Boy S
WY/$oN/14 € WYY F/yy oA AV Vb \ B/ Y'Y P4 FY[eokAVYY A Coy 8
APY/ookNe/AD P Ao/ Yok A/FAPE AVY/oeY/40 DA FH/Fek¥/op A Do, S

A S S Oy b yls pme s sl andlas 350 s nS j5 aded o W1 dny 00 5 Fr O i Wy, s (M@l e ) LDL-C &) 5 . J g
013528 1C o8 il g, 5T By S 28 1A 05,8) (P<e/i0) Lledd 0313 OLES Oyt 8 1355 g > Ly 15 sms (S a5 Lis (P</0) Wlodldi 0313 0Lt L,

(L5l 5T D oy 5

08 555 \ABTS A2 595 kit la g,
sy
Loy 5
110/ Fo£14/4Y A WY/ ALY /55 A APV VLY Y/YEPA Y¥/setp/1)2A A s})f
Y¥/ooq/Y0 B QY/Fok\e/ o BC \$Y/eeEAA/Q) DA FY/ook /oy 24 B aJJf
ZACAVARES 1o/ FoE\Y/Q ¥ AB \OV/+e£YY/YY DA FY/ookY/BY A C sjjf
Y5/FoLY/0Y 2B YY/$ A AA € \OF/Y-£0/AQ DA O+/Fot\e/\F 24 D a‘,Jf

5 03— (LDL) 0y asteadb b slogysig pond clale ol e
oo G50l pb g 1S 300 o dleie
(sl o5 1oy 55 538 ol (3l S S
A oo s lagdzd §l S pols g oo cdly Ll 3 59 ialS
OBl )3 g IS Bl jlagaoe (olie 00y S L i S 5 oS
pole ilizeo slaai ) (yranascie 1 roren il s 50 0
ST Ll (g3 Jg S 1l )3 (598 (92 5o 2 eSS
Dlgs b 558 a8 sSlasls o)Ll 55 4SSl o JIs e g cslails
i ol (19) 13k () b e a3l et
sladed (ialS ) 98 b L dlaly o L3S (S )3 g
JL» 2 ublfw.&w 9 Fukada .,\_wl.:uo 35.,\.’>u )L_».u) s 3 Py
LY 1N igS CGyano b 95 JgpilS o a5 a3l o)Ly VAR
)Y JLw p Lehoux o Grondin (VW) ab o i als o)
0del oy gl o AB 1y oy S 3 ,Shes )9S 3l adlllas
JoylS 9 Z0F 1) Lowsdly Jg il clocsy (lic @y 039S 720 03959
d)*—ww)»b YL polie 3 l5nS cpioren Db JialS ZEF ) WS
Jbo ) Kan g Ormrod (V0) cisls Lawdly JgyindS” jials
sodridS p 655 9l )3 (35S 3l sy e (slasllas VAN
2l plorl E (a5 passln] 991005 42 Mise (sl 0 )3 5,8l il 5
S LEF oy o098 13 e ol (b s 09> JgyelS
5 Y o o Kan s Chiang (YF) ol ials’ S og)5 4
gan b JS5 5o, 5l gt Vi) 45 15,8 ol 403 ol

LDL-C g HDL-C (b5 Jg 2uls’ s el 55 2 W &l 51 g gl
(912933l oS 5 o2litl el (6 5208 3l ilinlg il e s S
HDL-C (]38l g LDL-C 5 o6 Jg il ety yalS 5 palS
35 F6Y S olud .39 5 50 gy S5 o3z 4 o
g o Sloyd Cilises (slnog)S ) V¢ gy s Cans Fe g p3 clag >
A3)S pasdie (g d p Oygody ¥+ 594 S OB jg) 13 5 392
8,5 g daliie Yo (bl p colo 43 13935 090 ol Ol sl
el g pelS— 55 1S it i 33 gl iy 7V)
5 calian elog)s S )3 pyw HDL-C ]33l s LDL-C 4 5ls
Ul g 1l Jl e 9 995 o e (S Sty
ool 3,150 13 Mie) 15L5 oolaasl B8 > o0 4y sl g o] a8
29 g 3l o2l (g Lt (o g a5 Slaj b g gl
o3 5 3) (S niSele s (e o slej ik
2bo (oalg )l (s ylae sy oo HLas 435, o3kl (o leowss (slang)lo
S ey a2 2 8590 o5 o Lol 4 o o 9 s
il (cladigS 1> Seuoly S pod (oMo gl 2 S50 (293 oy
K (gl V' QK (o juods g 558 5l ookl ¢ aios oyl 45 5L
il (gl (slohlbo sy s (sude Slopd il g 035 oo L8
rao Sl Sl 3 iyl b S (205, ) (jsS
F e ggea 2 oliwlgsgil g (b ety (650 L35 oo
(FAV) 33,5 ooy gl muuasilSo ay Ylaiinl  yol (] a8 39 ()9S 3l
JgpedS 5o oo sk 5l (30 )8 L (yilialy il o (goia,




ARYA)

aalllas 5 3les oo 3y peerlS 65 4 s Ty o Bl o Y (IS
Sl Lo ¢ yg oo 9 gyl slaigesgn Sl Bis Caz ol
A58y )l B adlllan 390 53

3 olialgygsl a5 165,8 Lo Y+ Y Jlw o oL, I8an g Chen
SrS ok SR 35 S 3 sy B9y ) g )i il 31 Sl
aslllas b YWY Jls )5 o ISan o Cunningham (8) sl o Josas
b g 15592 03b Loy piliaolg yosT b aS” oIl S o3ME VY (g g0
Sz gy pl d S 0 S saml e (idgy yaT ot 5 A ay 5o, T
Sl i JSb s 33 U5 Jg el e 25 IS )3 (ol 03 lge
Jlw 5 ) San o Briand (A) 5g: 03,8 Iy ialS )15 51950 il dny
ME/K) Jgome 31593 s pliunlgygil by loys 8 0y i aY- -5
bassrgind (ol JgyndS JialS cage 5l gine JSiay callys) (8
g b 31193 13 9l (33,5 oo Ko )3 Lowsdly oy dlS 63
win ]y 4 ol ol 43,8 S 3135 elacSs s HDL-C 33
S99 sUvyginwy 32,0 | HDL (28 E (lancyiSg poonl yin
Azl 4y ool cnly 4 ¢yl adllas gl (1) 4535 g 15
HDL-C gaww (15S5le 45315 L5 635 593 (paiee jl ool Caody
JSar 5 (iS5 oty gl (59 95 S 5 aS D g, 5 o
Sty oy 0)93 00 jg) y3 ¢ fem yiSTao 0392 045 29255 (lojen
33,5 enliio A og)S )0 HDL-C (500 (0 yiaS (VY] 221 +/0)
LSA£IRY)

(o 95 Lo Cuanig S (ool poats )90 1351 )3 ¢ S joboy
ool &S Canl oaly i Slaudss Sy ol Lol el o a3 )5 (s 3
(ol o)l (il SOyl Cilizes (gl lon L g o0 Cundg
2 Ol o(7F) 286 ol o (g9lido (5lme 9 25" sl lows g it
Cungliso am3 50 (5135 ) (codsad e 95 Sl @l oS odlse
(o QA (2l3E 0302 3.5 )18 (e £ nlio gy cCunidg ()
(5 ) G @l (Jle plgis & )ls (93 JgpindS el
LDL-C jlus i (g 4 45 33 o )33l 18 31, VLDL g5
23 0y JoytdS g (2 &S Il > ehlei o Jos 93 95
Sgdi o o9 JopndS (538 Vi cgo 0 gl sl oy o290
o il dllas ) 00eT sy (£ladily < g S Aome Cannid 3 (YD)
25 5 0le) D 0,5 3 sisnd slo Ly (2ol wou3SLo 45 0l
3955 9o 99 (o sl 13 9 il 292 (39S 5 il b
o0 gty lgien S99 ol b s (6508 3l (yilinlg ] s Capns
(s> o Gl 3 T e ity (ligS g b 4 a5,
cslog)l> 1503 LS 3) (S8 9y S i 4 35 g )9 ]
andl 53,5 oalatl ot yd 4 Mo (slacSs (o 1 ¢ oliou
oy ok LialS glag s sl 9 (oS 4S8 i Y sk lalllas

S oo S S92 oS anlyo5T 9 (o198 51

cdalé el by corge S LDL (glaoss 1S ol 33l gl oy Ol
JoSo 3l ¥ee¥ Jlo 3 o) K g Gallaher (£) 345 o0 (455 LDL
&8> il g Loy Jg el el (ialS” )31, (JblegS 15" (oS
aS ol s bl ol 63,8 addllas 159 cpsSiuw 3131 4> g yiadS
ooy )93 obls 33 (5 —xe ysboar (53 Jg il s HDL LDL
CuBlS (6 s p iy byl 6 5 e (Jg 092 4ol 0y93 51 Sl
Jlessl s ¢ )ljgns aS 05,8 lo o+ ¥ Jlo 5 Stern o Gades (VY)
Ol 039, 51 1y0 @83 4y yorie el yino slacSios (i3 lail pl ar b 658
b glejan oz g6 OB puae o 128 S aon (ricman oy ]03)5 o
@ gae ol Gl 33l g 08 il gl yuo slaspad yidin g 4y jgnS
(W) 98 g0 (o oo daomo il Cpn JgpunlS B pao
o ot (g b oitinlyygl dax (ol slag)l>
0o S B 1l 5 o e 3365 g0 TSl sl
OF9r 9l sl JoSs jloslital wload 030550 (sl )3 ooy
cdale Lals cage oy g (B (265 B S ol 3 ale
sl a5l (oalo (y) (V) Cnsl 00b pjoo (sladizad g Jg S
ooty 43 Mo (£l CS s s 3 5 1l o 2 Y84l oy
2 5ol S b ol Sl Jl g yundien (V) ol 0392 590 4ol
J) sl odg: S0 ccy93 (o2 (a8l bMise j5 g ol (Sl sl 3
(YONR) (VLDL e 5 ials g il (g paged Cadllad S5 25 32500
SaymeelS 55 SIS Sl g (SipelCaibye 15l 35yl
(VA sl 035 sy colo iz (gl o) 31 o0l aol 3l dms cp s
Syl sl sl JUS" )3 ¢ oty oy Cg 3 sla o
Sl 552 Lol el 0 1S5 31 55 i 0 S s s
(2P oy o2 LS 4 (B fieeds cadgl oty 40 Mo
I (30 (o) yo 45 Sloj o9ty caimd ood Gy (oS
J5S S 53 0 ge aigS ol 5o il gl SISy o S8t
ol p3Y o ddd CalE S S 5 (293 Gleyd 2N 032
(M) 23,5 (25,1 ole SNy Connly s 35 p s 2oyl 65 cile
59) Y0 (Sley3 0)93 Jo-Lo 3 915 93 v ¢yl 3o > allise,gs
sdabie (2l (5)lge 4gSaud 5 1ad Joob Sl g (pgbas
& s cdnlllan )50 K Ve 5looMB Y callas oy ol 0 0 3,55
Sl Ayt K 03MB Y alolsM, &S (7110) widgs pslie sodsss) s
@ S (3¢ polie die) 1 st i Y3 (plie 13.000,5 Lol
Slis 4 (VW) @lio (B2 > Jbr 0 )3 el 04 195 oty
0Ll LadigS )S3 iy Capund S (L3559 098] s 5 9 gl
((sodg yiedS yuap CBlaeo ((y3 iy pulS- (65 (8 Yl e el 03
Slaoryz o5 o 9 (e 2 0b 03 (gl 13 B pae pis 4y Voo
> plSin 4y (i Sl (youd 33,5 o0 diE )b ) (8L

A



AYAV N o e Y 0593 < b )3 Ui als

10.

References
Bauer, J.E. (2004) Lipoprotein-mediated trans-

port of dietary and synthesized lipids and lipid
abnormalities of dogs and cats. J] Am Vet Med
Assoc. 224: 668-675.

Bokura, H., Kobayashi, S. (2003) Chitosan de-
creases total cholesterol in women: a random-
ized, double-blind, placebo-controlled trial. Eur
J Clin Nutr. 57: 721-725.

Briand, F., Magot, T., Krempf, M., Nguyen, P.,
Ouguerram, K. (2006a) Effects of atorvastatin on
high-density lipoprotein apolipoprotein A-I me-
tabolism in dogs. Eur J Clin Invest. 36: 224-230.
Briand, F., Serisier, S., Krempf, M., Siliart, B.,
Magot, T., Ouguerram, K., Nguyen, P. (2006b)
Atorvastatin increases intestinal cholesterol ab-
sorption in dogs. J Nutr. 136: 2034-2036.

Chen, D., Zhou, D., Qian, J., Chen, F., Guan, L.,
Dong, L., Ge, J. (2012) Atorvastatin prevents de-
hydromonocrotaline-induced pulmonary hyper-
tension in beagles. Exp Lung Res. 38: 333-343.
Chiang, M.T., Hsien, T.Y., Hsing, C.C. (2000)
Effect Of Dietary chitosan with different viscos-
ity on plasma lipid and peroxidation in rats fed
on a diet enriched with cholesterol. Biosci Bio-
technol Biochem. 64: 965-971.

Choi, C.R., Kim, E.K., Kim, Y.S., Je, J.Y., An,
S.H., Lee, J.D., Wang, J.H., Ki, S.S., Jeon, B.T.,
Moon, S.H., Park, P.J. (2012) Chitooligosaccha-
rides decreases plasma lipid levels in healthy
men. Int J Food Sci Nutr. 63: 103-106.
Cunningham, S.M., Rush, J.E., Freeman, L.M.
(2013) Short-term effects of atorvastatin in nor-
mal dogs and dogs with congestive heart failure
due to myxomatous mitral valve disease. J Vet
Intern Med. 27: 985-989.

Davis, H.R., Pula, K.K., Alton, K.B., Burrier,
R.E., Watkins, R.W. (2001) The synergistic hy-
pocholesterolemic activity of the potent choles-
terol absorption inhibitor, ezetimibe, in combina-
tion with 3-hydroxy-3-methylglutaryl coenzyme
a reductase inhibitors in dogs. Metab. 50: 1234-
1241.

Dixon, R.M., Reid, S.W., Mooney, C.T. (1999)
Epidemiological, clinical, haematological and

|04

32555 10 00,0 939 Ln el 15813590 53 cdslod a b a3 1y 55
blanlbcunl o yuin b anlosz glaoygd sl Logas ¢ 3 435S o
03] ooy Lig) Ay 255 1335 0 A5 (i 2,5 ©ye0
3ol m&@w&f@‘wllm9)ﬁ»@9mﬁ(w59
ool y 35 (S 3eld (gl ppsinlS oy oyl o (Sl laiss
SUlge> plobo lnly ooty 9 01jg Gl 31 ) 636 9 S8
] blaie plas (6o )eS6 ) (S e gy Nigd S e (SSB
g2 a8l53 (g Gl 33l g (Blo g )3 (0938 yrummgnlol b (13,5
Lo (W) 23l o (35 (ol 331 43 dniano 4 Wadl 3551 5 (el ong
U (lag] oogr 96 b adgl) 22,5 (oo ol oo (oodead ot €5
Fobar Sy p 358 s g pogllas pooar) (Sley Sleludl g
Hloin] puueslSeo pid b gy Capn (S dlos 5| (S Sllgs 1

o3 So55)ge (sl Sl 2 LT s 55 g Ll

‘_éb)”s ’&Mﬁ-‘:’“
Coglrs 0jg 311y 295 1008 ¢ (S5 il yo cdlldo S g

Aalibl diza cpoli )3 lgal oy dups olSiily _imgh pyioxe
A3 0 31l (Grant) aslbag sy LB )3 je050

biochemical characteristics of canine hypothy-
roidism. Vet Rec. 145: 481-487.

11. Ford, R.B. (1996) Clinical management of li-
pemic patients. Compend Contin Educ Vet. 18:
1053-1060.

12. Fukada, Y., Kimura, K., Ayaki, Y. (1991) Effect
of chitosan feeding on intestinal bile acid metab-
olism in rats. Lipids. 26: 395-399.

13. Gades, M.D., Stern, J.S. (2003) Chitosan supple-
mentation and fecal fat excretion in men. Obes
Res. 11: 683-688.

14. Gallaher, D.D., Gallaher, C.M., ahrat, J., Carr,
P., Hollingshead, C.H., Heslink, R. (2002) A
Glucomannan and Chitosan Fiber Supplement
Decreases Plasma Cholesterol and Increases
Cholesterol Excretion in Overweight Normocho-
lesterolemic Humans. Nutr. 21: 428-433.

15. Grondin, F., LeHoux, J.G. (1993) Some Effect of
Chitosan on Liver Function in the Rat. Endocrin.
132: 1078-1084.

16. Hur, S.J., Kim, D.H., Chun, S.C., Lee, SK.,
Keum, Y.S. (2013) Effects of biopolymer encap-
sulation on trans fatty acid digestibility in an in

T \



\.v

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

A

vitro human digestion system. Food Funct. 4:
1827-1834.

Johnson, M.C. (2005) Hyperlipidemia disorders
in dogs. Compend Contin Educ Vet. 27: 361-364.
Kashyap, M.L., McGovern, M.E., Berra, K.,
Guyton, J.R., Kwiterovich, P.O., Harper, W.L.,
Toth, P.D., Favrot, L.K., Kerzner, B., Nash, S.D.,
Bays, H.E., Simmons, P.D. (2002) Long-term
safety and efficacy of a once-daily niacin/lovas-
tatin formulation for patients with dyslipidemia.
Am J Cardiol. 89: 672-678.

Khoushab, F., Yamabhai, M. (2010) Chitin Re-
search Revisited. Mar Drugs. 8: 1988-2012.
Kubo, M. (2001) Clinical characteristics of
hypertriglyceridemia-induced pancreatitis. Jpn
Clin Med. 59: 698-701.

Lee, HW.,, Park, Y.S., Choi, J.W., Yi, S.Y., Shin,
W.S. (2003) Antidiabetic Effects of Chitosan
Oligosaccharides In Neonatal Streptozotocin-
Induced Noninsulin-Dependent Diabetes Melli-
tus In Rats. Biol Pharm Bull. 26: 1100-1103.
Maldonado, E.N., Romero, J.R., Ochoa, B.,
Aveldano, M.I. (2001) Lipid and fatty acid com-
position of canine lipoproteins. Comp Biochem
Physiol Biochem Mol Biol. 128: 719-729.
Mazaki-Tovi, M., Abood, S.K., Schenck, P.A.
(2014) Fish oil supplementation increases con-
centration of adiponectin in healthy dogs. J Small
Anim Pract. 55: 247-253.

Ormrod, D.J., Holmes, C.C., Miller, T.E. (1998)
Dietry Chitosan linhibits Hypercholesterolemia
and Atherogenesis in the Apolipoprptein E- de-
ficient Mouse Model of Atherosclerosis. Athero-
sclerosis. 138: 329-334.

Prueksaritanont, T., Zhao, J.J., Ma, B., Road-
cap, B.A., Tang, C., Qiu, Y., Liu, L., Lin, J.H.,
Pearson, P.G., Baillie, T.A. (2002) Mechanistic
studies on metabolic interactions between gem-
fibrozil and statins. J Pharmacol Exp Ther. 301:
1042-1051.

Puiggros, C., Chacon, P., Armadans, L.I., Clapes,
J., Planas, M. (2002) Effects of oleic-rich and
omega-3-rich diets on serum lipid pattern and
lipid oxidation in mildly hypercholesterolemic
patients. Clin Nutr. 21: 79-87.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

S oo S S92 oS anlyo5T 9 (o198 51

Sakamoto, S., Kashiki, M., Imai, N., Liang, C.S.
(1991) Effects of short-term, diet-induced hy-
percholesterolemia on systemic hemodynamics,
myocardial blood flow, and infarct size in awake
dogs with acute myocardial infarction. Circula-
tion. 84: 378-386.

Singla, A.K., Chawla, M. (2001) Chitosan: some
pharmaceutical and biological aspects-an update.
J Pharm Pharmacol. 53: 1047-1067.

Stalenhoef, A.F., de Graaf, J., Wittekoek, M.E.,
Bredie, S.J., Demacker, P.N., Kastelein, J.J.
(2000) The effect of concentrated n-3 fatty acids
versus gemfibrozil on plasma lipoproteins, low
density lipoprotein heterogeneity and oxidizabil-
ity in patients with hypertriglyceridemia. Athero-
sclerosis. 153: 129-138.

Tan, S., Gao, B., Tao, Y., Guo, J., Su, Z.Q. (2014)
Antiobese effects of capsaicin-chitosan micro-
sphere (CCMS) in obese rats induced by high fat
diet. J Agri Food Chem. 62: 1866-1874.
Tuccori, M., Montagnani, S., Mantarro, S., Cap-
ogrosso-Sansone, A., Ruggiero, E., Saporiti, A.,
Antonioli, L., Fornai, M., Blandizzi, C. (2014)
Neuropsychiatric adverse events associated with
statins: epidemiology, pathophysiology, preven-
tion and management. CNS Drugs. 28: 249-272.
Walsh, K.M., Rothwell, C.E. (1999) Hepatic ef-
fects in beagle dogs administered atorvastatin, a
3-hydroxy-3-methylglutaryl coenzyme A reduc-
tase inhibitor, for 2 years. Toxicol Pathol. 27:
395-401.

Xenoulis, P.G., Steiner, J.M. (2010) Lipid me-
tabolism and hyperlipidemia in dogs. Vet J. 183:
12-21.

Xenoulis, P.G., Suchodolski, J.S., Levinski,
M.D., Steiner, J.M. (2008) Serum liver enzyme
activities in healthy Miniature Schnauzers with
and without hypertriglyceridemia. ] Am Vet Med
Assoc. 232: 63-67.

Yen, Y.Y., Liu, L. (2001) Cholesterol lowering
effect of garlic extracts and organo-sulpur com-
pounds: Human and animal studies. J Nutr. 131:
989-993.

Ylitalo, R., Lehtinen, S., Wuolijoki, E., Ylitalo,
P., Lehtimaki, T. (2002) Cholesterol-lowering




AYAV N o e Y 0593 < b )3 Ui als

properties and safety of chitosan. Drug Res. 52:
1-7.

37. Zuhair, M.H., Luma, T.A., Qutuba, Gh. (2013)
Effect of Atorvastatin And Garlic on Lipid Pro-
file in Hyperlipidemic Patients. Diyala J Med.
63: 63-68.

VA

-t



1.9 Journal of Veterinary Research. 73,1:101-109,2018 Original
Article

Comparative Evaluation of the Effects of Chitosan and Atorvastatin
on Serum Lipid Profile Changes in Dogs
Mosallanejad, B."", Razi Jalali, M.!, Avizeh, R.', Pourmohammad, N.

'Department of Clinical Sciences, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz,
Ahvaz, Iran

2Graduated of Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz, Iran
(Received 6 November 2017, Accepted 17 February 2018)

Abstract:

BACKGROUND: Many drugs such as atorvastatin are known to be effective in reduction
of serum lipids in dogs, however, no report on the effect of chitosan on serum lipid in dogs
was found in the literature review. OBJECTIVES: The purpose of the present survey was
comparative evaluation of the effects of chitosan and atorvastatin on serum lipid profile
changes and the influence of time on treatment process in dogs. METHODS: For the man-
agement of cholesterol powder induced hyperlipidemia, twenty healthy dogs were random-
ly divided into four equal groups. Group A (control) included five dogs that were fed with
cholesterol powder (4 gr/kg for 10 days). Group B was similar to group A, but in addition,
atorvastatin (5 mg/kg) was administered for 45 days after induced hyperlipidemia. Group
C was similar to group B, but chitosan (3 gr/dog) was administered instead of atorvastatin.
Group D was a combination of groups B and C, in which the combination of atorvastatin
and chitosan was fed to dogs with the same dose as previous groups. Blood samples were
collected four times on days 0, 10, 40 and 55 after challenge, then serum triglycerides,
total cholesterol, HDL-C and LDL-C levels were measured using standard commercial
kits. RESULTS: The atorvastatin and chitosan groups (B and C) and group D were more
effective in lowering serum triglyceride, total cholesterol and LDL-C and increased HDL-
C, compared with group A (p<0.05). The greatest decrease was related to group D for
triglyceride (105.60+17.49), total cholesterol (119.80+11.39) and LDL-C (36.40+7.57).
The greatest increase was seen in group D for HDL-C (36.40+7.57) also. In comparison
between two drugs and their effects on lipid profiles, atorvastatin showed a significant dif-
ference compared with chitosan (p<0.05). A combination of two drugs, was more effective
compared with single administration of the drugs (p<0.05). CONCLUSIONS: The present
survey showed that although both drugs have hypolipidemic activity in dogs, the effect of
chitosan was lower than atorvastatin, so it is not recommended to use chitosan only. Further

experimentation needs to elucidate the possible mechanism of the drugs.
Keyword: Atorvastatin, chitosan, lipid profiles, hyperlipidemia, dog

Figure Legends and Table Captions

Table 1. Changes of serum triglyceride (mg/dl) on days 0, 10, 40 and 55 after induced hyperlipidemia in the studied dogs. Significant
differences are presented by lower-case letters in each row (p<0.05). Significant differences are presented by higher-case letters in
each column (p<0.05). (Group A: Control, group B: Atorvastatin, group C: Chitosan and group D: Atorvastatin+Chitosan).

Table 2. Changes of serum total cholesterol (mg/dl) on days 0, 10, 40 and 55 after induced hyperlipidemia in the studied dogs.
Significant differences are presented by lower-case letters in each row (p<0.05). Significant differences are presented by higher-case
letters in each column (p<0.05). (Group A: Control, group B: Atorvastatin, group C: Chitosan and group D: Atorvastatin+Chitosan).

Table 3. Changes of serum HDL-C (mg/dl) on days 0, 10, 40 and 55 after induced hyperlipidemia in the studied dogs. Significant
differences are presented by lower-case letters in each row (p<0.05). Significant differences are presented by higher-case letters in
each column (p<0.05). (Group A: Control, group B: Atorvastatin, group C: Chitosan and group D: Atorvastatin+Chitosan).

Table 4. Changes of serum LDL-C (mg/dl) on days 0, 10, 40 and 55 after induced hyperlipidemia in the studied dogs. Significant
differences are presented by lower-case letters in each row (p<0.05). Significant differences are presented by higher-case letters in
each column (p<0.05). (Group A: Control, group B: Atorvastatin, group C: Chitosan and group D: Atorvastatin+Chitosan).
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